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BCTYII

OrmiHka TpPYyAOMICTKOCTI CTBOpeHHsI mnporpamHoro 3abesmnedenHs (I13) e
BXJIMBOIO CKJIAJIOBOIO Y BU3HAYEHHI TEPMIHIB peaiizailii mporpaMHOro MpPOEKTY 1
HOTO 31CHEHHOCTI.

Mopeni 1 METOIM OINIHKU TPYJIOMICTKOCTI BUKOPHUCTOBYIOTHCS ISl PO3POOKH
OIO/KETy TPOEKTY, aHali3y CTYNEHS PHU3UKY 1 BUOIp KOMIPOMICHOTO pIIICHHS,
TUTAHYBaHHS 1 YIIPaBIIHHS MPOCKTOM.

be3 anexBaTHOI 1 JOCTOBIPHOI OLIIHKK TPYJIOBUTPAT HEMOXKIIMBO 3a0€3MEUUTH
YiTKE TJIAHYBaHH 1 YIPABIIHHS IPOEKTOM.

Hucuurunina “ExoHomika mporpaMHoro 3a0e3nedeHHs” Ma€e CIpsSMOBaHICTh Ha
IMpaKTUYHE OBOJIOJIHHS OCHOBHUMHU TNpUHOMaMH, METOJaMU Ta HaBUYKAMU
CTBOPECHHSI OI[IHKA TMPOTPAMHUX CHCTEM Ta TMPOEKTIB Ta IX MOJAIBIIOTO
BUKOPHCTaHHA B PI3HUX c(epax KUTTH.

VY pesynbTaTi BUBYEHHS AUCIUIUIIHK CTYJEHTH IIOBUHHI 3HAaTH OCHOBHI
MMOKa3HUKA PECYpCHOTO TMOTEHIaly NIJIpHEMCTBA Ta €(QEKTUBHICTh HOro
BUKOPUCTAHHS;, TEOPETUYHI 1 METOJOJOTIYHI OCHOBHM EKOHOMIKH IPOTPAMHOTO
3a0€e3ne4eHHs], METPUKH CKJIaJHOCTI ITPOrpam, METOM OLIIHKK BapTocTi 113.

CTyleHTH TOBHMHHI BMITH PO3PaXOBYBATH TPYIOMICTKICTb, 3aCTOCOBYBAaTH
pI3HI METOJH, pO3paxOBYBATH BAPTICTh MPOrPAMHOrO MPOAYKTY, BUKOPUCTOBYBATH
3acO0U OIIIHKK BAPTOCTI MPOTPAMHOTO MIPOIYKTY.

HapuanbHo-MeTOaquuHMI MOCIOHUK “IIpakTHKyM 3 €KOHOMIKHA MPOTrpamMHOro
3a0e3nedeHHs” MpU3HAYCHHUM 11 (POPMYBaHHS y CTYACHTIB MPAKTUYHUX HABUYOK B
00J1acTi po3paxyHKy TPYAOBUTPAT Ha PO3pOOKY MPOrpaMHHMX MNPOAYKTIB Ha eTarll
TUTAaHYBAaHHS POOIT.

[TpakTHKyM 3 €KOHOMIKH MPOTPAMHOTO 3a0€3MeueHHs CKIIAIacThes 3 BCTYILY,
PO3AUTIB 3 OMHCAHHSIM TEOPETUYHOTO Marepiany 1 MpaKTUYHUX PoOIT, JOJIaTKiB,
CIHUCKY BUKOPUCTaHUX JPKEPEIN Ta IHTEpHET-PECypCiB.

Jlane BUJaHHS MICTSITh BUKJIAJ OCHOBHOTO Martepiany kKypcy “ExoHomika
nporpamMHoro 3abesrneueHHs’”. TyT BUKIaJeH1 3aBJaHHs 1O BUKOHAHHS MPAKTUYHUX
poOIT 3 aHOT NUCUUILUIIHU, BaplaHTH IJIsl 1HAWBITyaIbHOTO BUKOHAHHS. Y KOXHOMY
PO3/1T1 HABOAUTHCS TEOPETUUHUIN MaTepiasl 3 TEMU ISl ONPALIOBAHHS i KOHTPOJIbHI
3amUTaHHS JJIs  3aKpIMUIGHHS BHBYEHOro Marepiamy. Jlisg camomepeBipku Ta
3aKpIIJICHHS] 3HaHb CTYJEHTIB BKIHIIl HAaBYaJIbHO-METOAUYHOTO  IOCIOHHKA
3aMpONMOHOBAHI 3alMUTaHHS, Y SKAX MOXJIMBUKA oOauH abo KijJbKa BapiaHTIB
BIJIMOBIZICH, a TAKOX MPOMOHYIOTHCS 3alTUTAHHS HA BCTAHOBJICHHS BIJIMOBIIHOCTI.

HaBuanbHO-MeTOMUYHMIT TIOCIOHMK CHpsie OCHOBHUM 3aBJIaHHSMH BUBYEHHS
mucuuiuliHg - “ExOHOMIKAa TporpaMHOro 3a0e3rnedeHHs”, a caMe OTpUMaHHS
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CTYJIGHTOM KOMIIETEHIII JIJIs1 TOTO, 00 PO3MMi3HABATH Pi3HI METOOJIOTII pO3pOOKHU
1 OLIIHKY BapTOCTI MPOTPaMHOTO MPOAYKTY Ta BUKOPHCTOBYBATH iX Ha MPAKTHIIL.

HaBuanbHo-MeTOoAMYHUIT ~ TOCIOHMK  OpIEHTOBAaHUM  HA  CTYJCHTIB
KOMIT FOTEPHUX CHElIaIbHOCTe Ta Mae mpodeciiHO-OpiEHTOBaHY CHPSIMOBAHICTb.
“IIpakTHKyM 3 €KOHOMIKH MPOTPaMHOTO 3a0e3neueHHs” po3pO0IeHO A CTYIEHTIB
crietiayibHOCT1 “IH)KeHepiss MporpamMHOro 3abes3reueHHs” Ta OJU3bKUX 10 JaHO1
CHEIIaIbHOCT] HAMPSMIB IM1TOTOBKH.



PO3JILI 1
OITHKA BAPTOCTI PO3POBKH TPOT'PAMHOI CUCTEMM 3A
MOJIEJLJTIO COCOMO

1.1. TeopeTnuHuii MaTepiaj 3 TeMH PO3ALLY

COCOMO (Constructive Cost Model) — e koHCTpYKTHBHA MOJICIh BapTOCTI,
po3pobieHa Ha modatky 80-x pokiB bappi boemom [1] miis OmiHKM TPpyAOMICTKOCTI
PO3pPOOKHU MPOTPaMHUX MPOYKTIB.

Monens ckmagaeTbest 3 i€papxii TPHOX TMOCTIAOBHO JACTAli30BAaHUX Ta
YTOUHIOIOUMX PIBHIB (pexkumiB). Ha KOXKHOMY piBHI BCl MPOEKTH PO30MBAIOTHCS Ha
TPH TPYIH 32 PIBHEM CKJIATHOCTI:

1) po3noBcroKEeHUI a00 opraniunmii T (0rganic projects);

2) HamiBHe3aJKHUN a00 HamiBposnoaiienni Tun (semidetached projects);

3) BOymoBanwuii Tun (embedded projects).

B moneni COCOMO BHKOPHCTOBYIOTHCSI TPH PEXKUMHE (piBHI), 32 JOMOMOTOFO
AKUX KIaCU(IKY€EThCS CKJIAJIHICTh CUCTEMH, a TAKOXK CEPEIOBHUIIE PO3POOKH.

Posnoscroosicenuii  abo opeaniunuti  (0rganic) peoswcum. Po3NOBCIOIKEHUIN
peXKUM 3BUYANHO KIACHU(DIKYeThCsl SK IJIaTiKHA BIJIOMICTh, OmMHUC ab0 HAayKOBE
oOuucieHHs. [HII XapaKTEpUCTUKU PEKUMY: HEBEIMKAa KOMaHJa MO po3poOLi
IPOEKTY, HEOOXiJHI HEBEJIIMKI HOBOBBEICHHS, € HECYBOpPI OOMEXKEHHS 1 KIHIEBUU
TEPMIH, a CepeIOBUILE PO3POOKHU € CTAOITTLHUM.

Hanienesanescnuii  abo  nanieposnodinenuti  (Semidetach)  peorcum.
HarmiBHe3anexHU pPEKUM THUITIBYEThCS TMPUKIATHAMUA CHCTEMaMHM, HaIPUKIIA],
KOMITUJIATOpAMH, CHUCTeMaMu 0a3 JaHux abo pemakTopaMu. [HIN XapakTEPUCTHKU:
HEBEJIMKAa KOMaHJla MO pOo3poOIll MPOEKTY CEPeIHBOTO PO3Mipy, HEOOXiJHI AesKi
1HHOBAIII1, TOMIpHI OOMEXEHHsI 1 KIHIICBUM TEPMIH, a CEPEIOBHUIIE PO3POOKH L0
HecTallIbHE.

Boyoosanuni (embedded) peowcum. BOymoBaHHi peXHM XapaKTePU3YETHCS
peKUMaMU peaJbHOTO Yacy, HaNpHKIaa, CHCTEMaMH KOHTPOJIIO TOBITPSHOTO PYXY,
mepexxamu ATM abo BoeHHUMU cucTeMaMi. [HII XapaKTepUCTUKU: BEJTMKAa KOMaH /1a
PO3POOHUKIB MTPOEKTY, BETUKUN 00’ €M HEOOX1THUX 1HHOBAIlIH, dKOPCTKI OOMEKEHHS 1
Tepminu 31a4i. CepenoBuiiie po3poOKU B IIbOMY BHUITAJIKY CKIATAEThCS 3 0aratbox
CKJIAIHUX 1HTep(dENCiB, BKIIOYAIOYM Ti 3 HHUX, SKI TOCTaBISIOTHCS 3aMOBHHKAM
pa3oM 3 armapaTHUM 3a0€3TMCUCHHSIM.

Tun Ti€i yM 1HIIOI TPy MOXHA PO3IMIIANIATH SK OJUH 3 MapameTpiB MOJei
COCOMO.

Mogaens COCOMO moginserscst Ha piBHi: 0a3zoBuit (DasiC), mpomixHUIA
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(intermediate), neranizoBanuii (advanced).

Mooenv 6azo6020 pisus mooeni (Basic COCOMO) — neoxmnapamerpuuna. Sk
napaMeTpH BUCTYHAIOTh THII MPOEKTY 1 00CAT mporpamMu (YUCIIO PSIAKIB KOAY).
PiBHSHHS 11€] MOIETl MArOTh BUTJIS:

PM =a, x(SIZE)",

T™ =c, x(PM)%,
SS=PM/TM,
P=SIZE/PM,

ne PM (People x Month) — tpymomicTKicTb (JTIO. X Mic.);
TM (Time at Month) — wac po3poOku B KaneHmapHux Micssx; SIZE — o6csr

POTPAMHOTO TIPOIYKTY B THUCsSYax psinkiB BuxigHoro tekcty (Kilo of Source Line of
Code — KSLOC);

SS — cepenHs YKMCENBHICTh EPCOHATY;
P — npoayKTUBHICTb.

Koeiuientu a;, b, ¢;, d; Bubuparorscst 3 tabnuiii (nus. Tabim. 1.1).

Tabmuus 1.1
3naveHHn koediuieHTiB 6a30Boi piBHsa moaeqai COCOMO 3ajie:xHo Bia THITY
MPOEKTY

Tur npoexTy a; b, Ci d;
Posmoscioertuit | 5 | 905 | 25 0,38

(Opraniynuit)
Hamipresanesitit | 5 | 395 | 55 0,35
(HamiBpo3zainenuit)

BoynoBanmii 3,6 1,20 2,5 0,32

Mopnenb 1bOro piBHS MiAXOAWUTH JJIS PAHHBO! IBHUIKOI MPUOIM3HOT OIIHKH
BUTpAT, aJie TOUHICT ii y>)Ke HU3bKA.

Mooenv npomiscnozo pisns mooeni (Intermediate COCOMO) yrtodHeHa 3a
paxyHOK BBEIEHHs OoAaTkoBux 15 “aTtpuOytiB BaprTocTi” (abo (pakTopiB BHUTpAT)
Cost Drivers (CD, ), ki 3rpymnoBaHi 3a 40TUpMa KaTeropisiMu:

1) Xapakrepuctuku npoaykry (Product Attributes):

- RELY — Heo0xingna naxgiinicts [13 (Required Software Reliability);

- DATA — Posmip BJl nonatky (Size of Application Database);

— CPLX — Ckmagnicts npoaykty (Complexity of the Product);

2) XapakTepucTHKH anaparHoro 3abe3neueHns (Hardware Attributes):

- TIME — OOmexeHHs IIBHIKOMAII TpHM BHKOHaHHI mporpamu (Run-Time
7



Performance Constraints);

- STOR — O6mesxenns nam’sti (Memory Constraints);

- VIRT (PVOL) — Hecritikicts oTo4ueHHs BipryansHoi Mammau (Volatility of
the Virtual Machine Environment);

- TURN (STIME) — HeoOximuuii wac BigHoBieHHs (Required Turnabout
Time);

3) Xapakrepuctuku nepconairy (Personnel Attributes):

— ACAP (ASAP) — Anamitnuni 3ai0H0cTi (Analyst Capability);

— AEXP - Jlocgix po3pooku (Applications Experience);

- PCAP (PERS) — 3xi6nocTi 10 po3pooku I13 (Software Engineer Capability);

- VEXP (PEXP) — JMocBin BukopucTaHHs BiptyaabHux MammH (Virtual
Machine Experience);

— LEXP (LTEX) — JocBinx po3poOku Ha MoBax mporpamyBanns (Programming
Language Experience);

4) Xapakrepuctuku npoekty (Project Attributes):

- MODP (FCIL) — 3acrocyBanns metofiB po3pooku I13 (Application of
Software Engineering Methods);

- TOOL - Bukopucranus iHcTpymMeHTapito po3podku 10 (Use of Software
Tools);

- SCED - Bumoru nmorpumanns rpadika po3podku (Required Development
Schedule).

3Ha4YCHHS KOXXHOTO arpuOyra BHOWpaeTbcs 3 TaOmmimi (amuB. Tabm. 1.2)
BIJIMOBIJTHO /IO HOTO CTYIIEHSI 3HAYYIIOCT1 (PEHTHUHTY) B KOHKPETHOMY TMPOEKTI.

Tabmumsa 1.2
3HayeHHs1 ATPUOYTIB BAPTOCTI 3aJ1€2KHO Bijl IX piBHS

PediTuHr

. JKe Ke
ATtpudyTn Baprocri, CDy Ay Husb- |Cepen-| Buco- Ay Kpurnu-
HU3b- . e N BHCO- .
N KHH Hil KHH o HU
KHH KHH

XapakTepucTUKU NMPOAYKTY




XapakTepuCcTHKHU anapaTHOro 3ade3nevyeHHst

XapaKTepUCTHKH MEPCOHAILY
8. AgamiTiuHi 3110H0CTI 1,46 1,19 | 1,00 0,86 0,71 n/a

9. locBia po3poOku 1,29 | 1,13 | 1,00 0,91 0,82 n/a

10. 3ni6HOCTI 10 PO3POOKH 142 117

113 ’ ’

11. JlocBia BUKOpPUCTAHHS
BIpTyaJIbHUX MaIlTiH

1,00 | 0,86 | 0,70 n/a

1,21 | 1,10 | 1,00 0,90 n/a n/a

12. JlocBig po3poOku Ha

MOBAX POTPAMYBAHHS 1,14 | 1,07 | 1,00 | 095 | nla n/a

XapaKkTepuCTUKH MPOEKTY

Ipumimka: n/a (not available) - 0ani iocymui, moodmo 8ionogioHull pieeHb He OYIHIEMbCA

dopMmyiia MPOMIKHOTO PIBHS MOJIEI Ma€ BUTIISA
PM = EAF xa, x(SIZE)"™

ne PM — tpyaoMicTkicTs (Jiroa. X Mic.);

SIZE — oGc¢sr nmporpaMHOro MpoAyKTY B THUCSYax psakiB BuxigHoro tekcry (Kilo of
Source Line of Code — KSLOC).

EAF (Effort Adjustment Factor) — mo0yTok oOpaHux aTprOyTiB BapTOCTi 3 TaOJIHUIl
(mmB. Tadm. 1.2):

15
EAF =]]CD,
k=1
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Koeoiuientu moneni a;, b, Bubuparorbes 3 Tabiuii (aus. tadmn. 1.3).

Taomurs 1.3
3HaveHHs KoedinieHTiB mpoMmixkHoro piBasa moaeai COCOMO 3ajie:xxHO Bia
THUILY MPOEKTY

Tun npoekry, i a b;
1. Po3noBcromkennia 3,2 1,05
2. HamiBHe3anexHuit 3,0 1,12

3. BoynoBanwmit 2,8 1,20

Yac po3poOKK pO3paxOBYETHCS 3a TIEWO K (PopMyJioro, 1mo 1 Jjs 0a30Boi
MOJIEII.

1.2. IIpakTtuuna podora Ne 1

Tema po6otu: Orinka BapTocTi po3poOku mporpamuoi cucremu (IIC) 3a
moaemiro COCOMO.

Meta poGotru: Po3zpaxynok Baprocti IIC 3a momemmo COCOMO, B
3QJICKHOCTI BiJl pIBHEH MOJIEIIl, CKJIAJIHOCTI CHCTEMHU.

3aBaaHHA.

1. Pospaxysaru 3a 6a3oum piBaem mozaeini COCOMO tpynosutpatu (PM) i
BHU3HAYUTH 4Yac po3poOku (TM). Busnauntu cepemuio uucenbHicTh (SS) 1 piBeHb
npoaykTuBHoCTI (P), sKkio:

Bapiant 1. po3mip mpoekTy, sikuit po3pobiisieTbes, omiHoeTbes B 10 KLOC.
BapianT 2. po3Mmip mpoexTy, sikuii po3podisieTses, ominoeTses B 300 KLOC.
Bapiant 3. po3aMip mpoekTy, sikuii po3pobisieTbes, orintoeTbes B 50 KLOC.
Bapiant 4. po3aMip npoekTy, sikuil po3po0sieTbes, oiHoeTbes B 55 KLOC.
Bapiant 5. po3Mip poekTy, sikuii po3po0sieTses, omiHoeThes B 320 KLOC.
Bapiant 6. po3Mip npoekTy, sikuil po3po0sieTbesd, oiHoeTbes B 25 KLOC.
Bapiant 7. po3aMip poekTy, sikuil po3pobiserbes, oriHtoeTbes B 72 KLOC.
Bapianrt 8. po3aMip npoekTy, sikuil po3po0isieTbesd, omiHoeTbes B 85 KLOC.
Bapiant 9. po3Mmip nipoekTy, sikuii po3po0sieTses, omiHoeThes B 400 KLOC.
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BapianTt 10. po3mip mpoekty, akuii po3pooiserses, ouinoerbes B 7,5 KLOC.

2. BuzHauuT pexuM CKJIQJTHOCTI CHUCTEMH 3a MPOMIKHUM pIBHEM MOJEi
COCOMO, skmo po3Mip MPOEKTY 3a IMEpUIMM 3aBAaHHSAM, a 1HIII MOKa3HUKH
O0epyTbcs BIAMOBIIHO 0 BapiaHTYy:

BapianT 1.

a) 3HaueHHs1 MHOXXHUKIB (npaiiBepiB) Butpar ACAP, PCAP, TIME, DATA,
LEXP 3MiHIOIOTBCS 10 BUCOKHX, BC1 1HII 3HAYECHHS HOMIHAJIbHI.

0) 3HaueHHs MHOXHUKIB (npaiiBepiB) Butpat: RELY, DATA, CPLX — Hu3bKi;
TIME, STOR, VIRT (PVOL), TURN (STIME) — Bucoki; ACAP (ASAP), AEXP,
PCAP (PERS), VEXP (PEXP), LEXP (LTEX) — Bucoki; MODP (FCIL), TOOL,
SCED - Bucoki.

Bapianr 2.

a) 3HaueHHS MHOXHUKIB (apaiiBepiB) ButpaT RELY, DATA, PVOL, PCAP,
3MIHIOIOTHCS 1O HU3bKHX, BC1 1HIIN 3HAYCHHS HOMIHAJIBHI.

0) 3HaueHHs1 MHOXHHUKIB (npaiiBepiB) ButpaT: RELY, DATA, CPLX — BHCOKi;
TIME, STOR, VIRT (PVOL), TURN (STIME) — nayxe Bucoki; ACAP (ASAP),
AEXP, PCAP (PERS), VEXP (PEXP), LEXP (LTEX) — ayxe Bucoxi; MODP
(FCIL), TOOL, SCED —uu3bKi.

Bapianr 3.

a) 3HaueHHs MHOXHUKIB (mpaiiBepiB) ButpaT ACAP, CPLX 3MiHIOIOTBCS 10
Bucokux TIME, DATA, LEXP 3MiHI0IOTECS 7O HHM3BbKHX, BCl 1HIIN 3HAYCHHS
HOMIHAJIBHI.

0) 3HaueHHs1 MHOKHUKIB (npaiiBepiB) Butpar: RELY, DATA, CPLX — Bucoxi;
TIME, STOR, VIRT (PVOL), TURN (STIME) — Bucoki; ACAP (ASAP), AEXP,
PCAP (PERS), VEXP (PEXP), LEXP (LTEX) — ayxe Bucoki; MODP (FCIL),
TOOL, SCED — ny»xe BHCOKI.

Bapianr 4.

a) 3Ha4YeHHS MHOXHUKIB (apaiiBepiB) Butpar TIME, LEXP, CPLX,

3MIHIOIOTBCS 10 JIy>K€ BUCOKHX, BC1 1HII 3HAUEHHSI HOMIHAJIBbHI.

0) 3HaueHHS MHOXHUKIB (npaiiBepiB) Butpar: RELY — muspkuii, DATA —
nyxe Bucokuit, CPLX — Bucokwuit; TIME — Bucokuii, STOR — nyxe Bucokuit, VIRT
(PVOL) — uusbkuii, TURN (STIME) — Bucokuii; ACAP (ASAP) — Bucokwuii, AEXP
— nyxe Bucokmii, PCAP (PERS) — Bucokuii, VEXP (PEXP) — Bucokwuii, LEXP
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(LTEX) — myxe Bucokuii; MODP (FCIL), TOOL, SCED — Bucoki.

BapianT 5.

a) 3Ha4YeHHS MHOXHUKIB (zmpaiiBepi) Butpar TOOL, SCED 3MiHIOIOTBCS 10
Hu3bknX, LEXP, STOR 3MiHIOIOTBCA 10 1yK€ BHCOKHMX, BCl I1HII 3HAYCHHS
HOMIHAJIbHI.

0) 3HaueHHA MHOXHUKIB (ApaiBepiB) ButpaT: RELY — Bucokuii, DATA —
nyxe Bucokuii, CPLX — Bucokwuit; TIME — nyxe Bucokuit, STOR —Bucokwuii, VIRT
(PVOL), — Bucokuii, TURN (STIME) — nyxe Bucokuii; ACAP (ASAP) — nyxe
Brucokuii, AEXP — auspkmii, PCAP (PERS) — nuspkuii, VEXP (PEXP) — Bucoxui,
LEXP (LTEX) — Bucokwuii; MODP (FCIL), TOOL, SCED — Hu3bKuii.

Bapianr 6.

a) 3HaYeHHA MHOXHUKIB (nIpaiiBepiB) Burpar CPLX, STOR, DOCU, PCAP

3MIHIOIOTBCS 0 Jy>K€ BUCOKHX, BCI 1HIII 3HAYEHHS HOMIHAJIBHI.

0) 3HauYeHHAd MHOXHHKIB (ApaiiBepiB) Butpar: RELY — nuzpkuii, DATA —
nyxe Hu3bkuil, CPLX — auspkuii; TIME — nyxe Huzpkuit, STOR — Bucokuit, VIRT
(PVOL) — nyxe Bucokuii, TURN (STIME) — Bucokwuii; ACAP (ASAP) — BrucoKuid,
AEXP — nyxe nuspkuii, PCAP (PERS) — nyxe nusbkuii, VEXP (PEXP) — Bucokui,
LEXP (LTEX) —Bucokwuii; MODP (FCIL), TOOL, SCED — Bucokuii.

Bapianr 7.

a) 3HaueHHS MHOXHUKIB (apaiiBepiB) Butpatr ACAP, APEX, PCAP, LEXP
3MIHIOIOTHCS O HU3bKHX, BC1 1HIIN 3HAYCHHS HOMIHAJIBHI.

0) 3HaueHHd MHOXHHKIB (ApaiiBepiB) Butpatr: RELY — Bucokuii, DATA —
nyxe Bucokuit, CPLX — auspkuii; TIME — nyxe au3pkuii, STOR — Bucokuii, VIRT
(PVOL) — nyxe Bucokuii, TURN (STIME) — nyxe Bucoxuii; ACAP (ASAP) —
Bucokuii, AEXP — amu3bkuii, PCAP (PERS) — nuspkuii, VEXP (PEXP) — Bucokwii,
LEXP (LTEX) —Bucokwuit; MODP (FCIL) — Bucokuii, TOOL — myxe BHCOKHH,
SCED - Bucoxkwii.

Bapianr 8.

a) 3Ha4eHHS MHOXXHUKIB (apaiiBepiB) BuTpar CPLX, SCED 3MiHIOIOTBCS 10
nyxe Hu3bKkux, ACAP 3MIHIOIOTBCS 0 HU3bKUX, BCI 1HII 3HAYEHHSI HOMIHAJIbHI.

0) 3HaueHHS MHOXHHKIB (npaiiBepiB) Butpar: RELY — muspkuii, DATA —
nyxe Bucokuit, CPLX — nuspkuii; TIME — nyxe Bucokuii, STOR — Bucokuii, VIRT
(PVOL) — ayxe Bucokuii, TURN (STIME) — nyxe Bucokuii; ACAP (ASAP) —
Bucokwuii, AEXP — Bucokuii, PCAP (PERS) — nyxe nusbkuii, VEXP (PEXP) —
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Bucokuii, LEXP (LTEX) —Bucokuit; MODP (FCIL) — Bucokuii, TOOL — myxe
Bucokuii, SCED — Bucokui.

BapianT 9.

a) 3Ha4eHHS MHOXHUKIB (apaiiBepiB) Butpar RELY, DATA, ACAP, PCAP,
STOR 3MIHIOIOTECS 10 HU3BKHUX, BCI 1HIII 3HAYEHHS HOMIHAIBHI.

0) 3HaueHHA MHOXXHUKIB (ApaiiBepiB) ButpaT: RELY — mgyxe Husbkuii, DATA
— nyxe Hm3bkui, CPLX — mm3pkuii; TIME — ngyxe Bucokmii, STOR — HU3bKHH,
VIRT (PVOL) — nyxe nu3bkuii, TURN (STIME) — ayxe Bucokuii; ACAP (ASAP)
— ucokuii, AEXP — Bucoxkuii, PCAP (PERS) — nyxe nuspkmii, VEXP (PEXP) —
Bucokuii, LEXP (LTEX) — um3bkuii; MODP (FCIL) — musekmii, TOOL — myxe

uu3bknii, SCED — BHCOKHIA.

Bapianr 10.

a) 3HaueHHA MHOXHUKIB (npaiiBepiB) BuTpatr SITE, TOOL 3MmiHIOIOTBCS 110

nyxe Hu3bKi, SCED 3M1HIOIOTBCS O HU3bKUX, BCI 1HIII 3HAYEHHS HOMIHAJIbHI.

0) 3HaueHHA MHOXHHKIB (npaiiBepiB) Butpar: RELY — Huzpkuii, DATA —
Bucokuii, CPLX — muspkuii; TIME —Bucokuii, STOR — mms3ekuii, VIRT (PVOL) —
nyxe Hu3bkuit, TURN (STIME) — Bucokwuit; ACAP (ASAP) — Bucokuii, AEXP —
Bucokuii, PCAP (PERS) — nyxe mm3bkuii, VEXP (PEXP) — Bucokuii, LEXP
(LTEX) — au3bkuit; MODP (FCIL) — ausbkuii, TOOL —ausbkuii, SCED — Bucokuii.

3. Hammucatu COCOMO kanbKymsiTop JUisl pO3paxyHKy TPYJIOEMHOCTI, TEPMiHY
PO3pOOKH MTPOTPaMHOTO MPOAYKTY Ha OCHOBI 6azoBoro piBHs BapTocTi COCOMO i3
3pYYHHM KOPHUCTYBallbkUM iHTepdeiicom (muB. puc.1.1).

05 COCOMO Modell:Basic — prd

Twn npoekTa:

Organic | TpynoeMHICTbL:
KinokicTs pAOKie
Kooy (THCAY):

Pozpaxyeatn!

TpweanicTk:

Pazpo6HMKIBE:

Puc. 1.1. lTpuxnax inrepdeiicy COCOMO-kanbkynaropa
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[Tpuknan nporpamuoi peanizaiii COCOMO-kanbkynaropa:

using System;
using System.Collections.Generic; using System.Ling;
using System.Text; using System.Data;

namespace COCOMO_Modell Basic { public static class BasicModel {
//Tabnuya koedpiuieHTiB
static double[][] modelTable = new double[3][]; static BasicModel()
{
modelTable[@®] = new[] { 2.4, 1.05, 2.5, 0.38 }; modelTable[1l] =
new[] { 3.0, 1.12, 2.5, ©.35 }; modelTable[2] = new[] { 3.6,
1.20, 2.5, 0.32 };
} //TpyROEMHiCTDL
public static double GetEfforts(int codeSize, ProjectType type) {
return modelTable[ (int)type][@] * (Math.Pow(codeSize,
modelTable[ (int)type][1]));
}
//TepMmiH po3pobku
public static double GetTimeToDevelop(int codeSize, ProjectType
type) {
return modelTable[ (int)type][2] * (Math.Pow(GetEfforts(codeSize,
type), modelTable[(int)type][3]));
}
//Yvcno HeobxigHux po3pobHMKiB
public static double GetPersonsToDevelop(int codeSize, ProjectType
type) {
return GetEfforts(codeSize, type) / GetTimeToDevelop(codeSize,
type);
b}
//Tvnn npoekTy
public enum ProjectType { Organic = @, Semi_detached = 1, Embedded = 2

}
}

using System;

using System.Collections.Generic; using System.ComponentModel; using
System.Data;

using System.Drawing; using System.Linqg; using System.Text;

using System.Windows.Forms;

namespace COCOMO Modell Basic {
public partial class MainForm : Form { bool isDigit = true;
public MainForm() { InitializeComponent();

this.Load += new EventHandler(MainForm_Load);
txtCodeSize.KeyDown += new

KeyEventHandler (txtCodeSize KeyDown); txtCodeSize.KeyPress += new

KeyPressEventHandler (txtCodeSize KeyPress);
btnGetData.Click += new EventHandler(btnGetData Click); }

void btnGetData Click(object sender, EventArgs e) { if

14



(string.IsNullOrWhiteSpace(txtCodeSize.Text)) {
return; }
ProjectType type = (ProjectType)Enum.Parse(typeof(ProjectType),
cmbProjectType.Text);
int codeSize = int.Parse(txtCodeSize.Text);
lblEfforts.Text = string.Format("{0} {1}",
BasicModel.GetEfforts(codeSize,
type).ToString("F2"),"4en/mec.");
1blTimeTo.Text = string.Format("{0} {1}",
BasicModel.GetTimeToDevelop(codeSize,
type).ToString("F2"), "mec.");
lblDevelopers.Text = string.Format("{0} {1}",
BasicModel.GetPersonsToDevelop(codeSize,
type).ToString("F1"), "4yen."); }

void txtCodeSize KeyPress(object sender, KeyPressEventArgs e) {
e.Handled = isDigit; }

void txtCodeSize_KeyDown(object sender, KeyEventArgs e) { isDigit =
((e.KeyCode < Keys.D@ || e.KeyCode > Keys.D9)
&& (e.KeyCode!= Keys.Back)); }

void MainForm_Load(object sender, EventArgs e) { string[]
projectTypes =
Enum.GetNames (typeof(ProjectType));
cmbProjectType.Items.AddRange(projectTypes); cmbProjectType.Text

cmbProjectType.Items[0].ToString(); lblEfforts.Text = ""; 1blTimeTo.Text

= ""; 1lblDevelopers.Text = "";

}

1.3. KoHTpoJIbHi 3aniMTAHHS

Axi piBHi (pexxumn) moaeni COCOMO Bu 3Haete?

Yum xapakrepusyethes organic projects mogeni COCOMO?

Yum xapakTtepusyerbes sSemidetached projects mogeni COCOMO?

Yum xapakrepusyerscs embedded projects mogeni COCOMO?

SAxuii BUTTISA MatoTh piBHSHHAS 6a30Boro0 piBHA Mojaeni COCOMO?

IIlo Take KSLOC?

ki xapakTepUCTHUKU MPOAYKTY TpoMikHOro piBHa moaeni COCOMO

S A S

BU 3HaeTe?

8. Sxi xapakTEepHCTHK{ amapaTHOro 3a0e3MedYeHHs MPOMIKHOTO PiBHS
mozeint COCOMO Bwu 3Haete?

9. ki xapakTepuCTUKH MepcoHany npomixkHoro piBHs moaeni COCOMO

BU 3HaeTe?
15



10.5k1 xapakTepucTUKU MpoeKTy mpoMixkHoro piBHA mozeni COCOMO Bu
3Haere?

11. Sxuii BUTIIAL MAIOTh PiBHSIHHS mpoMikHOro piBHS Moaeni COCOMO?

12. I1lo Take Effort Adjustment Factor?
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PO3JILI 2
OITHKA BAPTOCTI PO3POBKH TPOT'PAMHOI CUCTEMM 3A
MOJIEJLJTIO COCOMO |1

2.1. TeopeTnuHuii MaTepiana 3 TeMu po3aiity

Y 1997 metoauka Oyna BaockoHasieHa i otpumaina Hazgy COCOMO 1.
Po3pi3HAIOTH J1B1 CTaall OIL[IHKH MPOSKTY:
1) nomepenHs oninka Ha moyatkosii (aszi (Early Design)
2) JeTaibHa OIHKA IMiCIIs ompaloBanHs apxitekrypu (Post Architecture).
Jlnst po3paxyHKy TPYIOMICTKOCTI HEOOXITHO CHOYaTKy OIIHUTH (HaKTOPH
(unnaukK) Mamtady (Scale Drivers) Ta muoxuuku tpynomictkocti (Cost Drivers
abo Effort Multipliers). ®aktopu MacmTady 3acTOCOBYIOTBCS Ha JBOX CTaJisix
OIL[IHKU MPOEKTY. MHOXHUKHU TPYJAOMICTKOCTI BIAPI3HAIOTBCS IS PI3HUX CTaJlId
OLIIHKK MpoeKkTy. Ha pi3HUX cTamisx BIAPIZHAETHCA iX KIUIBKICTh 1 3Ha4UeHHs. Jid
cramnii Early Design HeoOXiJHO OIIHHUTH CiM MHOXKHHUKIB TPYAOMICTKOCTI, a JyIs
cranii Post Architecture — ciMHaaIATh.

dopmyiia OIIHKH TPYIOMICTKOCTI ITPOCKTY B JIFOJI. X MIC. MA€ BUTJIS

PM = EAF x Ax (SIZE)®

5
ne £E=B+0,01x ZSFJ- :

j=1
B =091, A=2,94 nns monepeaHbO1 OIHKY;
A= 2,45 nna netaabHOI OLIHKH,
SF; — dakropu (umnnukn) macurady (Scale Factors) (muB. Tabn. 2.1-2.2);

SIZE — o06c¢sr nporpaMHOro NpoAyKTy B TUCSYaX psAAKiB BuxigHoro Tekcty (KSLOC
— Kilo of Source Line of Code);

EM; - mnoxuuku tpynomictkocti (Effort Multipliers). n=7 — nns nonepenuboi

ouinku (Tadum. 2.3), N=17 — s netaibHOI OIiHKY (Tabm. 2.4);
EAF (Effort Adjustment Factor) — 106yTok oOpaHHX MHOXHHKIB TPYIOEMKOCTI:

n
EAF=]]EM, .

k=1

B wMeromuil BUKOpPHUCTOBYIOTBCS T SITh (akTopiB Macmrtady Sk, ki
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BU3HAYAIOTHCSA HACTYITHUMU XapaKTEePUCTUKAMU TIPOCKTY:

PREC — npenieeHTHICTD, HasIBHICTh JOCBIY aHAJIOTTYHUX PO3POOOK,

FLEX — rHy4KicTh IIpoIecy po3pooKH,

RESL — apxiTekTypa 1 J03B1JI pU3HKIB,

TEAM — cripariboBaHiCTh KOMaH/IH,

PMAT — 3piicTh npoIieciB.

Bcei ¢daktopu MacmTaly MaloTh MEBHY OIIHKY: Very LOw — mqyxke HHU3bKa
ominka (akropa, LOW — Hu3bka omiaka, Nominal — cepenns ominka, High — Brcoka
ominka, Very High — nyxe Bucoka ominka, Extra High — kpurnuno Brcoka oliHKa.

JletanpHuit onmc ¢akTopiB MacmTady HaBeaeHO B Ta0mwmmi 2.1 (uB. Tadm.2.1).

Tadomui 2.1
Omnuc piBHIB 3HAYYIIOCTI YNHHHUKIB MacmITady
PiBeHb 3HAUYNIOCTI YHHHUKA
SFj Onmc Tyse
Hyxe Huspkuit | Cepenniii Bucokuii Y _ | Kpunu-
HU3bKUU BHCOKHH HUH
IIpentenenT o .
perel NEIKUI . | MPOIYKT i .
HICTE, OCBIJT MPOAYKT 1 | OCBIiJg B TpOAYKT 1 wiatdop- TpOAYKT 1
1. PREC. | nassuicts | ~ Y | POAYK . . u1aropmal P iatgop-
i HPOAYKTI 1 |[raTopmal TpoayKTi i Ma
Preceden- | mocBiny . B Ma
. |mmardopmi| He myxe | matdop- BEJIUKOIO .
tedness | anasnoriu- | . .y N . OCHOBHOMY . IIOBHICTIO
BIJICYTHIH | 3HalOMI Mi . i MIpOIO o .
HUX .. | Bimomi - . | 3Haiiomi
PUCYTHIN 3HaoMI
po3po0oK
OITyCKa-
2. FLEX. . Iporec Aoty 3Ha4YHA . HE3Ha4YHA |BU3HAYECH
I'HyuKicTh IOTHCA BigHOCHA .
Develop- CTpOTO . KOpPCT- . KOPCT- | 1 TUIBKH
nporecy : JesIKi . PKOPCTKICTh i .
ment neTepMiHo- KICTB KIiCTb | 3arajipHi
- | PO3POOKHU . KOMIIPO- nporecy .
Flexibility BaHHU i nporecy nporecy i
PU3UKH PHU3UKH PHU3UKH PHU3UKH PHU3UKH
3. RESL. . BioMi BiJIOMI BioMi BiIoMi BiJIOMI N3UKH
- ApxiTekTy A A A A A p
Architec- . ) /1 /1 /1 /1 /1 ZI03BOJIEH
" |paimo3Bin ) ) ) ) ) .
ture / Risk . [mpoaHaii30| mpoaHai- | MpoaHali- | IpoaHaii- | MpoaHali- | 1 Ha
. PHU3HUKIB . ) ) . . 0
Resolution BaHI Ha | 30BaHi Ha | 30BaHi Ha | 30BaHi Ha | 30Bani Ha | 100%
20% 40% 60% 75% 90%
IIOBHA
BaXKKa . OCHOBHO- oBipa
4. TEAM. |CnpanpoBal popmaib .| wacrime [ Bucoka | "> P
. B3aEMOIist My . B3a€MO-
Team -HICTb Ha . | KonekTn Mipa o
. . | mo mesxof KOJIEKTHB- ... | 3aMiHa i
Cohesion | komauau | B3aeMOis . BHa poOoTa B3acMOMIT
MipHu Ha poboTa B3a€EMO-
TOImoMoral
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5. PMAT.
Process
Maturity

3piTicTh
POLIECiB

CMM
PiBens 1
(HMKUe
CepeTHBOT

0)

CMM
PiBens 1
(BuwIE
CepeHBOT

0)

CMM
PiBens 2

CMM
Pisens 3

CMM
Piseus 4

CMM
Level 5

[{i paxTOpHu 3aCTOCOBYIOTHCS Ha 000X CTaIIsX OLIIHKU MPOEKTY.
YucnoBi 3Ha4eHHs (pakTopa MacmTady B 3aJ€KHOCTI BiJ OLIHKK HOTO PiBHS,
HaBezieHl B Tabnuii 2.2 (auB. Tadm. 2.2).

Tadomurs 2.2
3Ha4YeHHS YHHHHUKA MacIITady 3aJIe’)KHO B1Jl OIIHKK HOTO PiBHS
Oninka piBHsa YnHHHKA (pakTopa)

Qumnng : : . | Extra
macmrady, SFj |[Very Low| Low |Nominal| High |Very High High

1. PREC 6,20 4,96 3,72 2,48 1,24 0,00

2. FLEX 5,07 4,05 3,04 2,03 1,01 0,00

3. RESL 7,07 5,65 4,24 2,83 1,41 0,00

4, TEAM 5,48 4,38 3,29 2,19 1,10 0,00

5. PMAT 7,80 6,24 4,68 3,12 1,56 0,00

KinpkicTh 1 3HaUY€HHS MHOXHHUKIB TpyaoMmicTkocTi EM BinmpizHsAtoThCS 115
PI3HUX CTaJA1l OI[IHKHU MPOECKTY.

1) Crazis monepeaHbOl OIIHKU TPYJOMICTKOCTI TiporpamHoro npoekty (Early
Design). Jlyis 111€1 OLIHKK HEOOX1THO OIIHUTHU JJIS MPOEKTY PIBEHb CEMU MHOKHHKIB

Tpyaomictkocti EM

— IapaMeTpu MepPCoHaIy:

1. PERS (Personnel Capability) — kBamidikanis nepconany (Extra Low —
AHAITUKKA 1 TPOrpaMiCTH MarOTh HWXKYY KBali(ikailito, MIMHHICTH Ounbiie 45%;
Extra High — anamiTuku 1 mporpaMmicTd MarOTh BHILY KBamidikailiro, MJIHHHICTH
MeHIie 4%);

2. PREX (Personnel Experience) — mocBin nepconany (Extra Low — HOBwHii
J0JIaTOK, IHCTpyMeHTH 1 tatdopma; Extra High — nonmatok, iHCTpyMeHTH 1
maTdopma 1oope Biomi);

— apameTpu MPOIYKTY:

3. RCPX (Product Reliability and Complexity) — cknagHicTh 1 HamiHHICT
nponykry (Extra Low — mpoayKT MmpocTui, CHeliaJibHUX BUMOT TIO HaJIMHOCTI
Hemae, bJ[ manenwpka, nokymeHTtarliss He motpiOHa; Extra High — mpomykT myxe
CKJIQJIHUH, BUMOTHY O HaA1MHOCTI *)opcTKi, bl HagBenuka, 1oKyMeHTallisi MOTpiOHO
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B IOBHOMY 00Cs131);
4. RUSE (Developed for Reusability)
Bukopuctanas (Low — He Bumaraetbes; Extra High — mependauaerbcst moBTopHE

— po3poOKka nJsi MOBTOPHOIO

BUKOPHCTAHHS B iHIIIMX MPOAYKTaX);

— TapaMeTpH MmIaTGopMu:

5. PDIF (Platform Difficulty) — ckiannicts miatdopmu po3podku (Extra Low
— cremiayibHl 0OMEXKEHHS 10 TaMm'sTi 1 MBUAKOAIT BiACYTHI, maTdopma cTabiIbHa;
Extra High — sxopcTki 0OMeXeHHs 110 ImaM'sTi 1 IBUAKO/IIT, Tu1aThopMa HecTadlIbHA);

— TIapaMeTpH MPOEKTA:

6. FCIL (Facilities) — oomagnanns (Extra Low — iHCTpyMeHTH HalmpoCTili,
KoMyHikanii yckmaaHeHi; Extra High — iHTerpoBani 3acobu MATPUMKU KUTTEBOTO
[IUKITY, IHTEPaKTUBHI MYJIbTUME1a KOMYHIKAITii);

7. SCED (Required Development Schedule) — neoOxigHuit BukOHaHHS rpadika
poOit (Very Low — 75% Big HomiHanbHOI TpuBajiocti; Very High — 160% Big
HOMIHAJIBHOI TPUBAJIOCTI).

3Ha4YeHHS] MHOKHHKIB TPYJOMICTKOCT] B 3aJIEKHOCTI BiJ 1X pIBHSI HaBEJIEHI B
Ta0m. 2.3 (auB. Tabdm. 2.3).

Ta6mms 2.3
3HaYeHHSI MHOKHHMKIB TPYJIOMIiCTKOCTI 32JI€KHO Bi/l OL[iIHKH iX PiBHSA
(Early Design)
MHOKHIK OII]HKa PI1BHSI MHOKHHKA TPYAOMICTKOCT1

Ne| TPYAOMICTROCTL | Extra Low Very Low | Low [Nominal|High\Very High Ex_tra

EMi High
1 PERS 2,12 1,62 1,26 1,00 (0,83, 0,63 0,50
2 PREX 1,59 1,33 1,22 1,00 |0,87| 0,74 0,62
3 RCPX 0,49 0,60 0,83 1,00 (1,33] 1,91 2,72
4 RUSE n/a n/a 0,95 1,00 (1,07 1,15 1,24
5) PDIF n/a n/a 0,87 1,00 |1,29] 1,81 2,61

Ipumimxa: n/a (not available) - oani 8iocymni, moomo 6i0noGioHull pi6eHb He OYIHIOEMbCS

2) Cranis pAeTajgbHOT OIHKK Michas ompaioBanHs apxitektypu (Post
Architecture). JIis 11i€i OIliHKM HEOOX1THO OLIHUTH JIJIsi IPOCKTY PIBEHb CIMHAILISTH

MHOXHHKIB TpyiomicTkocTi EM !

— [apaMeTpu EePCOHAITY:

1) Analyst Capability (ACAP) — MOXJIHBOCTI aHATITHKA;

2) Applications Experience (AEXP) — nocBia po3po0Oku 10AaTKiB;

3) Programmer Capability (PCAP) — MOJIMBOCTI IpOrpamicTa;
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4) Personnel Continuity (PCON) — tpuBaicts pob0TH NIEpCOHANTY;

5) Platform Experience (PEXP) — nocBia po6oTu 3 miatdopmoro;

6) Language and Tool Experience (LTEX) — mocBig BHKOPHCTaHHS MOBH
porpaMyBaHHS 1 IHCTPYMEHTAJIbHUX 3aC001B.

— TIapaMeTpH MPOIYKTY:

7) Required Software Reliability (RELY) — HeoOXxigHa HaaIiHICTh IPOTrPaMH;

8) Database Size (DATA) — po3mip 0a3u JaHuX;

9) Software Product Complexity (CPLX) — ckiragHicTh mporpamu;

10) Required Reusability (RUSE) — HeoOXi1Ha MOKIHBICTh 0araTopa3oBOro

BUKOPHCTAHHS;

11) Documentation Match to Life-Cycle Needs (DOCU) — BiamoBigHicTh
JOKYMEHTAIiT ToTpe0aM YKHUTTEBOTO IHKITY.

— mapaMmeTpH miathopMu:

12) Execution Time Constraint (TIME) — oOMeXeHHS 4acy BUKOHAHHS;

13) Main Storage Constraint (STOR) — oOMexxeHHs Tam'sTi;

14) Platform Volatility (PVOL) — 3minHicTh m1aThopMHu.

— MapaMeTpH MPOCKTY:

15) Use of Software Tools (TOOL) — BukopucTaHHS 1HCTPYMEHTAIHLHUX
IPOrpaMHUX 3aco0iB;

16) Multisite Development (SITE) — O6araroaboHeHTChKa (BiIgasicHa)
pO3po0Ka;

17) Required Development Schedule (SCED) — HeoOXxigHHMii BUKOHAHHS
rpadika poOir.

3Ha4YeHHS] MHOKHHMKIB TPYJAOMICTKOCT] B 3aJIEKHOCTI BiJ iX pIBHSI HaBENIEHI B
Ta0m. 2.4 (quB. Tadi. 2.4).

Tabmuus 2.4
3HaYeHHS] MHOKHHMKIB TPYJIOMiCTKOCTI 32JI€KHO Bi/l OL[iIHKH iX PiBHS
(Post Architecture)

" Effort Multiplier, EMJ \lf‘;?v/ Low |Nominal| High \,fgﬁ]’ i’igﬁ
Personnel Factors

1|AcCAP Analyst Capability 1,42 | 1,29 1,00 0,85 | 0,71 n/a

2 | AEXP Applications Experience 1,22 | 1,10 1,00 0,88 | 0,81 n/a

3 | PCAP Programmer Capability 1,34 | 1,15 1,00 0,88 | 0,76 n/a

4 [PCON Personnel Continuity 1,29 | 1,12 1,00 0,90 | 0,81 n/a

5 | PEXP Platform Experience 1,19 | 1,09 1,00 0,91 | 0,85 n/a
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6 | LTEX | Language and Tool Experience| 1,20 | 1,09 1,00 091 | 0,84 n/a
Product Factors
7 |RELY | Required Software Reliability | 0,84 | 0,92 1,00 1,10 | 1,26 n/a

8 |DATA Database Size n/a 0,23 1,00 1,14 | 1,28 n/a

9 | CPLX | Software Product Complexity | 0,73 | 0,87 1,00 1,17 | 1,34 1,74

10| RUSE Required Reusability n/a 0,95 1,00 1,07 | 1,15 1,24

11|DOCU | Documentation Match to Life-| 0,81 | 0,91 1,00 1,11 | 1,23 n/a
Cycle Needs

Platform Factors
12| TIME | Execution Time Constraint n/a n/a 1,00 1,11 | 1,29 1,63
13| STOR Main Storage Constraint n/a n/a 1,00 1,05 | 1,17 1,46
14| PVOL Platform Volatility nfa | 0,87 1,00 1,15 | 1,30 n/a
Project Factors

Ilpumimka: n/a (not available) - dani 6iocymui, moomo 6ionogioHuii pigeHv He OYIHIOEMbCSL

TpuBamicTh mnpoekTy abo uyac po3pobku mnpoekry TM B Meromuin
COCOMO II mnst 060X piBHIB pO3paxOBY€ETHCS 3a (OPMYIIOI0:

TM = SCED x C x (PM g ) ?"02E-8)

ne C=367,D=0.28 PMy s - po3paxoBaHa TpyIOMICTKICTb MHpPOEKTy 0e3

ypaxyBaHHs1 MHOkHUKa SCED, 1110 BU3Ha4Yae CTUCHEHHS PO3KJIALYy.

2.2. llpakTnyna podora Ne 2. OuiHka BapTOCTi po3podKH NMPOrpamMHON
cucremu 3a moaesuiro COCOMO ||

Mera po6otu: Poszpaxynokx Baprtocti I[IC 3a momemmro COCOMO Il 3a
MOTMEPEIHBOIO Ta JICTATBHOIO OI[IHKAMHU.

3aBaaHHA

1. Ouiautu TtpynoButrpatu 3a moxaemwtro COCOMO II (mis momepeaHboi
orinku). 3HadeHHs SIZE 3rigHo cBoro Bapianty. [lokasnuk SF — cepenHiil piBeHb,
EM — Bucokuii piBeHs.
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BapianT 1. po3mip npoekTy, akuii po3pooiisieTres, omiHoeThest B 10 KLOC.
BapianT 2. po3Mmip npoexTy, sikuii po3podisieTses, ominoeTses B 300 KLOC.
BapianT 3. po3mip npoekTy, skuii po3podiiseTnes, omiHoeThes B 50 KLOC.
BapianT 4. po3Mip npoexTy, sskuii po3po0sieThest, oriHoeThes B 55 KLOC.
BapianT 5. po3mip npoekTy, skuii po3pooiseThes, omiHoeThes B 320 KLOC.,
BapianT 6. po3Mip npoexTy, sSskuii po3po0sieThest, oriHoeThes B 25 KLOC.
BapianT 7. po3Mip npoexTy, sikuii po3po0isieThest, omiHoeThes B 72 KLOC.
BapianT 8. po3mip npoekTy, skuii po3pooiseTnes, omiHoeThes B 85 KLOC.
Bapiant 9. po3mip npoexTy, sikuii po3pobmsieTres, ominoeTses B 400 KLOC.
BapianT 10. po3mip mpoekty, akuii po3pooiserses, ouinoerbes B 7,5 KLOC.

2. Ominutu TpynoButpatu 3a mojemwnro COCOMO II (mis momepenHboi
OITIHKH).

BapianT 1. Po3mip mpoekry, sikuit po3po0misierbes, ominoerbes B 10 KLOC.

HocBig y mpoaykTi 1 miaatdopmi BIICYTHIN, MPUCYTHS 3HAYHA >KOPCTKICTH
Mpolecy po3poOKH, PUBMKK MpoaHaiizoBaHi Ha 75 %, y KOMaHIlI B OCHOBHOMY
KOJIEKTMBHA po0O0Ta, 3pLIICTh MPOIIECIB BU3HAYAETHCS 32 piBHEM 4 Mojeni CMM.

MHOXHUKHU TPYJOMICTKOCTI OI[IHIOIOTHCS 3 HACTYITHOI 1HGOpMAILii:

JlocBiz nepcoHany — HU3bKHUI p1BEHb;

KBanigikariis nepcoHany — Ay»*e HU3bKUN PIBEHb;

CxtaiHiCcTh 1 HaJIIWHICTh IPOAYKTY — CEpEHIN PIBEHb;

CxknanHicTh maaTdopMu po3poOKH — CEpEeIHI pIBEHb;

Po3poOka i1t MOBTOPHOTO BUKOPUCTAHHSI — AY>KE HU3BKUU PIBEHb;

Heo0xinHe BUKOHaHHs rpadika poOiT — HU3bKUI PIBEHb;

OO6nagHaHHs — CepeIHIN PIBEHb.

Bapiant 2. Po3mip npoekry, sikuii po3po0sieTses, oninroeThest B 300 KLOC.

JocBig y npoaykTi 1 miargopMi MPUCYTHIN, NPUCYTHS 3HayHA KOPCTKICTh
nporecy po3poOKu, pu3uKH IpoaHaiizoBaHi Ha 40 %, y komanai ¢opmanbHa
B3a€EMO/Iis1, 3pLIICTh MPOIIECIB BU3HAYAETHCS 3a piBHEM | (BHIIE CEpeIHHOT0) MO
CMM.

MHOXHUKHU TPYJIOMICTKOCTI OIIIHIOIOTHCS 3 HACTYITHOI 1HGOpMaIlii:

KBamidikarrist nepcoHany — HU3bKUN PiBEHb;

CkiaiHICTh 1 HAJIIHHICTD MPOAYKTY — BUCOKUH PiBEHb;

Po3poOka i1t MOBTOPHOTO BUKOPUCTAHHS — BUCOKHM PIBEHb

JlocBig nepcoHany — cepeHii piBeHb;
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OObnagHaHHS — CepeIHiil pIBEHb;
CxknagHicTb maT@opMu po3poOKU — HU3BKUH PiBEHb;
HeoOxinne BukoHaHHs rpadika poOiT — HU3bKUI PIBEHb.

Bapiant 3. Po3wmip npoekty, sikuii po3po0ssieThes, omiaeThes B S0 KLOC,

JocBin y npoaykTi 1 muiatgopMi B OCHOBHOMY MPHUCYTHIHM, TPUCYTHS BiJHOCHA
KOPCTKICTh TIPOIIECY PO3POOKH, pU3MKH TpoaHaiizoBani Ha 90 %, y kKoMmaHIi B
JacTilie KOJIEKTHBHA poOOTa,, 3pUIICTh MPOLIECIB BU3HAYAETHCS 32 PIBHEM 2 MOJEi
CMM.

MHOXXHHUKH TPYJOMICTKOCTI OIIHIOIOTHCS 3 HACTYIMHOI 1H(pOpMAITii:

CxJ1aiHiCTh 1 HAIHHCTh MPOJIYKTY — JIy>K€ BUCOKHI PIBEHb;

KBanidixkarris nepconany — BUCOKHUI pIBEHb;

JlocBiz nepcoHany — Ay»e BUCOKHIM pIBEHB;

OO6naaHaHHS — HU3BKUM PIBEHB;

Po3poOka /111 MOBTOPHOTO BUKOPUCTAHHS — CEPEJIHIN PIBEHb;

Heo0xinHe BUKOHaHHS rpagika poOIiT — BUCOKHUI pIBEHb;

CxuaiHicTh maaThopMu po3poOKH — HU3BKUM PIBEHb.

BapianT 4. Po3Mmip mipoekTy, sikuit po3po0serses, oniHoeTbes B 55 KLOC.

JlocBig y npoayKrTi 1 maatgopMi He 1yKe IPUCYTHIN, PoLec po3poOKH CTPOTo
NeTepMIHOBaHUM, PU3UKHU BIIOMI 1 TpoaHami3oBani Ha 40 %, y KOMaHal 10 JESKOi
MipHU BakKa B3a€MO/Iis, 3pUIICTh MPOIIECIB BU3HAYAETHCS 3a piBHEM 2 Mojaesni CMM.

MHOXHUKH TPYJOMICTKOCTI OIIIHIOIOTBCS 3 HACTYITHOI 1H(hOpMAITii:

KBanigikariiss nepcoHany — HU3bKU piBEHb;

OO6namHaHHs — TyKe HU3bKUN PIBEHB;

CkJ1aiHICTh 1 HAJIIWHICTD POAYKTY — HU3bKUI PIBEHb;

Po3poOka /i1t MOBTOPHOTO BUKOPUCTAHHS — HU3BKUHN PIBEHB;

JlocBig nepcoHany — cepeHii piBEHb;

CxuaiHicTh maaTdopMu po3poOKH — Ty’Ke HU3bKUM PIBEHb;

HeoOxigHe BUKOHaHHS rpadika poOiT — HU3bKUI PIBEHb.

Bapiant 5. Po3mip npoekry, sikuid po3po0ssieTbes, ouiHoeThest B 320 KLOC.

JlocBin y mpoaykTi 1 miatdopmi MOBHICKO MPUCYTHIN, y Tpoieci po3poOKu
NPUCYTHS HE3HAYHa MKOPCTKICTh, PU3UKH J03BoJIeHI Ha 90 %, y KOMaHAl MPUCYTHS
MOBHA JIOBIpa, B3aEMO3aMiHa 1 B3a€EMOJIOIIOMOTa, 3PLIICTh MPOIECIB BU3HAYAETHCS 32
piBHeM 4 mozeni CMM.

MHOXHUKH TPYAOMICTKOCTI OLIHIOIOTHCS 3 HACTYMHOI 1H(opmalii:

JlocBiz niepcoHany — ay’Ke BUCOKHM PIBEHB;
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CknagHicTh mIaTdopMu po3poOKU — Iy’Ke BUCOKUHN PiBEHbD;
Kgsamidikaiiis nepcoHany — KpUTUYHO BUCOKHI PIBEHb;

CKIIaaHICTh 1 HAJIHHICTD MPOIYKTY — BUCOKHI PIBEHB;

Po3poOka /1 MOBTOPHOTO BUKOPUCTAHHS — KPUTUYHO BUCOKUH PiBEHB;
HeoOxinHe BukoHaHHs rpadika poOiT — BUCOKUMN PiBEHb;

OO6nagHaHHS — BUCOKUH PIBEHb.

BapianTt 6. Po3mip mpoekry, sxuit po3pooisierbes, ominoeTbes B 25 KLOC.

[TpoaykT 1 mardpopmMa B OCHOBHOMY BifloM1, y TPOIECI PO3pOOKH TPHUCYTHS
BIJIHOCHA YKOPCTKICTh, PU3UKH J103BOJIeHI Ha 60 %, y KOMaH/Ii MPUCYTHS BIUCOKa Mipa
B3a€MO/I11, 3pUTIICTh MPOIIECIB BU3HAYAETHCA 3a piBHEM 3 Mojeni CMM.

MHOXXHHUKH TPYJOMICTKOCTI OIIHIOIOTHCS 3 HACTYIMHOI 1H(pOpMAITii:

CxuaziHicTh maaThopMu po3poOKH — y>Ke BUCOKHUI PIBEHb;

CkitaiHICTh 1 HAIIWHICTh MPOAYKTY — CEPEIHIN PIBEHb;

KBanidikarrisi nepcoHany — HU3bKUN PiBEHb;

JlocBig mepcoHany — BUCOKUN PIBEHb;

Po3poOka /i1 MOBTOPHOTO BUKOPUCTAHHS — BUCOKUM P1BEHbD;

OO6naaHaHHA — BUCOKUU PI1BEHB;

HeoOxinne BukoHanHs rpadika podiT — cepe/iHiil piBeHb.

BapianT 7. Po3Mip mipoekTy, sikuii po3po0seTses, oniHoeTbes B 72 KLOC.

[IpucyTHiil neskuid OOCBI y OPOAYKTI 1 miuatdopmi, y Mporeci po3poOKu
HE3HAYHa KOPCTKICTh, PU3MKU ao3BosieHi Ha 100 %, y komaHai B OCHOBHOMY
KOJIGKTUBHA po0OTa, 3pLIICTh MPOIIECIB BU3ZHAYAETHCS 3a piBHEM 3 mojaeni CMM.

MHOXHUKH TPYJOMICTKOCTI OI[IHIOIOTBCS 3 HACTYITHOI 1H(hOpMAITii:

KBanigikariis nepcoHany — Ay»*e HU3bKUN PIBEHb;

HeoOxinne BukoHanss rpadika poOiT — cepeiHiil piBeHb;

JlocBig nepcoHany — HU3bKUI pIBEHb;

CxJtaiHiCTh 1 HaJIIAHICTh IPOAYKTY — CEpEHIN PIBEHb;

CxnanHicTh maaTdopMu po3poOKH — BUCOKUH PIBEHB;

OO6namHaHHs — HU3bKUH PiBEHB;

Po3poOka /111 MOBTOPHOTO BUKOPHUCTAHHS — BUCOKHM PIBCHbD.

Bapianrt 8. Po3mip npoekrty, sikuid po3po0sisieTbes, ouiHoeThes B 85 KLOC,
BigcytHi#i mocBim y mpoaykTi 1 mmatdopmi, y Tpoleci  po3poOKu
JOTYCKAIOThCA JICSIKI KOMITPOMICH, PU3MKM TpoaHamizoBani Ha 20 %, y KoMaH[i
MIPUCYTHS YacTillle KOJEKTUBHA POOO0Ta, 3pLIICTh MPOIECIB BUBHAUAETHCA 3a piBHEM |
(Buie cepeauboro) mojaeni CMM.
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MHOXXHHUKY TPYJOMICTKOCTI OIIHIOIOTHCS 3 HACTYMHOI 1H(POpMAITii:
Ksamidikaiiis nepcoHany — KpUTUYHO HU3BKUI PIBEHb;

Po3po6xka a1 MOBTOPHOTO BUKOPUCTAHHS — HU3bKUI PIBEHB;
JlocBin mepcoHay — Ay»Ke HU3bKUN PiBEHB;

OOnagHaHHS — KPUTUYHO HU3BKUI PIBEHB;

CxuiaziHicTh mnaTdopMu po3poOKH — CepeIHIi piBEHb;

HeoOxinne BukoHaHHs rpadika poOiT — qy’Ke HU3bKUI PIBEHB;
CkIagHICTh 1 HAIIHHICTh MPOAYKTY — HU3bKH PIBEHb.

Bapiant 9. Po3wmip mpoekry, sikuit po3po0sierbes, ominoeThest B 400 KLOC.

[TpoaykT 1 muaTdopmMa BEIMKO MipOIO 3HAOMI, Y MPOIeci po3pOOKHU BU3HAYCH]
TUTBKY 3arajibHi 11T, pu3uku 103BojieH] Ha 100 %, y KoMaH/1 TPUCYTHS BUCOKA Mipa
B3a€MO/I1i, 3pLITICTh MPOLIECIB BU3HAYAETHCS 3a piBHEM 5 Mozeni CMM Level.

MHOXHUKHU TPYJIOMICTKOCTI OIIIHIOIOTHCS 3 HACTYITHOI 1H(GOpMAITii:

CxuaziHicTh maaThopMu po3poOKH — BUCOKUH PIBEHB;

JlocBig nepcoHany — KpUTUYHO BUCOKHI P1BEHbD;

CxJ1aiHICTh 1 HAIAHCTD MPOJIYKTY — KPUTUYHO BUCOKUHN PIBEHB;

KBamnigikariiss nepcoHany — BUCOKHI PIBEHb;

Po3poOka /i1t MOBTOPHOTO BUKOPUCTAHHS — YK€ BUCOKUI PIBEHb;

Heo0xinHe BUKOHaHHS rpadika poOIiT — BUCOKHUI pIBEHb;

OO6u1aHaHHS — KPUTUYHO BUCOKHM PI1BEHbD.

BapianT 10. Po3mip npoekTty, skuii po3poossieThes, omiHeTses B 7,5 KLOC.

[Iponykr 1 mnmardopmMa He nayxe 3HAHOMI, MpPOIEC PO3POOKU CTPOTO
JETEpMIHOBaHUM, pU3UKH MpoaHaiizoBaHi Ha 60 %, y KOMaH/1 MPUCYTHS Ba)XXKa JI0
JesKO1 MIpU B3a€MOJIs, 3pUTICTh MPOLIECIB BU3HAYAETHCS 3a piBHEM 2 Mojeni CMM.

MHOXHUKHU TPYJIOMICTKOCTI OITIHIOIOTHCS 3 HACTYITHOI 1H(hOpMAITii:

HeoOxinHe BUKoHaHHs rpadika poOiT — HU3bKUI PI1BEHb;

JlocBig mepcoHany — nye HU3bKUM PIBEHb;

KBanigikariiss nepcoHany — KpUTUYHO HU3bKUI PIBEHb;

CxtaiHiCTh 1 HAIWHCTD MTPOIYKTY — HU3BKHI PIBEHBD;

CxnanHicTh mnaTopMu po3poOKH — HU3bKUM P1BEHbD;

Po3poOka i1t MOBTOPHOTO BUKOPUCTAHHS — CEPEIHIN PIBEHb;

OO6saHaHHA — BUCOKU PIBEHb.

3. IlpoBecTH AeTalibHy OIIIHKY Y MONEPEAHbOMY 3aBIaHHI, BBAXKAIOYM PEIlTa

MHOXHHUKIB TPYJOMICTKOCTI BUCOKOTO PiBHSI.
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4. BuznauuTy 9ac po3poOKH 3a MOIMEPEIHbOIO 1 I€TaIbHOIO OL[IHKOIO.

5. OUiHUTH TPYIOBUTPATH 3a MOMEPEIHBOIO 1 JETANbHOIO OILIHKOI MOJENI
COCOMO II, sxmio po3mip mpoekTy Ta (pakTopu MacimTady BiANOBIIAIOTH PO3MIPY
Ta (akTopaM MacumTady MepIIoro 3aBJaHHS, a MHOKHUKH TPYAOMICTKOCTI MOJAHO
HIDKYE!

BapianT 1.

MHOXXHHUKHU TPYJIOMICTKOCTI JIJIsl IETAIbHOI OILIHKY BU3HAYAIOTHCS 3 HACTYIHOI
iHbOopMaIlii Mpo piBHI MapaMeTpiB:

MOoXIMBOCTI aHANMTHKA — HU3BKUM PIBEHb, MOXKJIMBOCTI Mporpamicra —
BHUCOKUHN pIBEHb; JOCBIJ BUKOPUCTAHHSI MOBH MPOTPAMyBaHHS 1 IHCTPYMEHTAIBHUX
3ac001B — BHCOKHI PiBEHb, 1HII MapaMeTpu MEPCOHATY CEPEeAHbOro piBHA. Po3mip
0a3n JaHuUX — CEpelHiil piBeHb, 1HIII MHapaMmeTpu MPOAYKTY HHU3BKOTO piBHS.
3MIHHICTh MIATGOPMH — HU3bKHUI PiBEHbB, 1HII MapaMeTpH IaTGopMu cepeaHbOro
piBHs. BukopuCTaHHS 1HCTPYMEHTAJIBHUX MPOTrpaMHUX 3ac00IB — BUCOKHUU pPiBEHb;
HeoOX1JJHE BHUKOHaHHS rpadika poOIT — cepeAHiil piBeHb; 0OararoabOHEHTChKa
(BuganeHa) po3poOKa — HU3bKHil pIBEHb .

Bapianr 2.

MHOXHUKU TPYJOMICTKOCTI JUIsl I€TalbHOI OLIIHKM BU3HAYAIOTHCS 3 HACTYIHOI
1H(dOopMaii mpo piBHI MapaMeTpiB:

JIOoCBiT BUKOPUCTAHHS MOBH IMPOTpaMyBaHHS 1 IHCTPYMEHTAJIbHUX 3aCO0IB —
BUCOKHMI PIBEHb; JTOCBIJ PO3POOKM AOJATKIB — JY>K€ BHCOKHI pIBEHB;TPUBANICTb
poOOTH TIepcoHATy— CepeaHid PiBeHb; JMOCBIA poOOTH 3 IIATHOPMOI0 — HHUZBKHMA
piBEHb; 1HIII TMapamMeTpu MepcoHany BUCOKOro piBHI. CKIagHICTh MNpOrpaMud —
BUCOKMI pIBeHb; HEOOXIJHA HAMINHICT, MpOrpaMu — BUCOKUNM pPIBEHb; 1HIII
napaMeTpu MPOAYKTY cepeHboro piBHs. OOMeEKeHHs 4acy BUKOHAHHS — CEpEJHIM
piBeHb; 1HINI TapameTpu IMiIaTGopMu BHUCOKOro piBHA. [lapamerpu mpoekTy
CEPEeIHbOr0 PIBHS, aje BUKOPUCTaHHS 1HCTPYMEHTAJbHUX MPOrPAMHUX 3ac00IB —
JTy>’K€ BUCOKHM PIBEHb.

Bapianr 3.

MHOXHUKHU TPYIOMICTKOCTI JIJIsl IETAJIbHOI OLIIHKA BU3HAYAIOTHCS 3 HACTYITHOT
iH(pOopMaIrii mpo piBHI MapaMeTpiB:

MOo>JIMBOCTI TIporpamicta — CepeHiid pPiBEHb; JOCBIJ BUKOPUCTAHHS MOBHU
MporpamMyBaHHs 1 IHCTPYMEHTAIBHUX 3aC001B — BUCOKHI PiBEHb; TPUBAIICTh POOOTH

NEpPCOHAy— BUCOKUU PIBEHB; 1HII MapamMeTpu NEPCOHANy AYXKE€ BUCOKOTO PIBHSL.
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[TapameTpu mpoOayKTY BHCOKOTO PiBHSA, ajieé HEOOX1AHA HAAIHHICTh MPOTPaMH — JTykKe
BHUCOKHUH PiBEHb; CKJIQJHICTh MPOrpaMu — Jy’K€ BUCOKUM PiBEHB; pO3Mip 0a3u JTaHUX
— cepenHiil piBeHb. OOMeXEHHS NHaM'siTi — KPUTUYHO BHUCOKHM pIBEHb; 1HIII
napaMmeTpu IaTGopMu JyKe BHCOKOTO piBHS. bararoaboHeHTChKa (BUIajieHa)
pO3pobOKa — Ay*e BUCOKHM PiBEHB; 1HII MapaMeTpy MPOEKTY BUCOKOTO PIBHS.

BapianT 4.

MHOXXHHUKH TPYIOMICTKOCTI JIJIsl JETAIBHOI OIIHKY BU3HAYAIOTHCS 3 HACTYITHOI
1H(opMalii mpo piBHI mapaMeTpiB:

TpuBanicte po0OTH TMEepCOHATy— IyXKE€ HHU3bKHI; MOXXIUBOCTI aHANITUKA —
cepeaHii piBeHb; H0CBiA POOOTH 3 TIATHOPMOIO — CEPEAHIN PIBEHB; 1HII MTapaMeTpu
nepcoHany HU3bKOro piBHSA. [lapameTrpu mpoayKTy HM3BKOTO piBHA, ajie HEOOXigHa
HAJIMHICT, TPOTpaMu — CEepEeIHIN PiBEHb; HEOOX1JIHA MOMJIMBICTH 0araToOKpaTHOTO
BUKOPUCTAHHA — CEPENIHIM piBEHb; po3Mip 0a3u JaHUX — JYy>K€ HU3bKUWA PIBEHb.
[TapameTrpu mmaThopMu CepeHHOTO PIBHSA, TUIBKK 3MIHHICTh TUIATPOPMU — HU3BKUN
piBeHb. BUKOpUCTaHHS IHCTPYMEHTAJIBHUX MPOTrpaMHUX 3ac0o0iB — HU3BKUI;
HeoOX1JJHE BUKOHAHHA Tpadika poOIT — HUBBKUNA PIBEHb, 0OararoabOHEHTCHhKa
(BumaneHa) po3poOka — cepe/iHiil piBEHb.

Bapianr 5.

MHOXHUKH TPYJOMICTKOCTI JUIsl I€TalbHO1 OLIIHKY BU3HAYAIOTHCS 3 HACTYIHOI
1H(dOopMalii mpo piBHI MapaMeTpiB:

JlocBizl po3poOKHM JTOJATKIB — BHCOKWW PIBEHB; JOCBIJ BUKOPHUCTAHHS MOBU
IPOrpaMyBaHHS 1 IHCTPYMEHTAJIBHUX 3aC001B — BUCOKU PiBEHB; TPUBAIICTh POOOTH
MEPCOHANTy — CEpeAHii piBEHb; 1HIII MapaMeTpu MEePCOHATY AYXKE€ BHUCOKOIO PIBHS
CkiamHiCTh MpoOTpaMu — JIy>)K€ BUCOKHHN PIBEHBb; po3Mip 0a3W NaHUX — CepeiHii
piBEHb; BIANOBIAHICTh JOKYMEHTAIll TOTpeOaM KUTTEBOTO ILUKIY — JIy>)KE BUCOKHUI;
HEoOX1JJHA MOXKJIMBICTh 0araTOKpaTHOTO BUKOPHUCTAHHS — CEpeIHIA PIBEHb; I1HIII
napamMeTpu IpOAyKTy BHcOKoro piBHsA. Ilapamerpu minardopmu: oOMexeHHS yacy
BUKOHAHHS — Jy>)K€ BHUCOKHM DPIBEHb;, 3MIHHICTh IUIATGOPMH — BHUCOKHUH pPIBEHbD;
OOMEXEHHA MaM'siTi — KPUTHUYHO BHUCOKMU piBeHb. [lapameTpu mnpoekty myxe

BHCOKOTO PiBHS, TPOTE€ HEOOXiTHE BUKOHAHHS rpadika poOiT — BUCOKHI PiBEHb.

Bapianr 6.
MHOXHUKHU TPYAOMICTKOCTI JIJIsl I€TAJIbHOI OIIIHKY BU3HAYAIOTHCS 3 HACTYITHOI
iH(pOopMaIrii mpo piBHI MapaMeTpiB:
[TapameTpu nepcoHaly BUCOKOTO PiBHS, MPOTE MOKJIMBOCTI aHAJIITUKA — JTYXKe
BHUCOKHMI PIBEHB; JOCBIA poOOTHM 3 TIaT(GOPMOIO — CEpeNHii pIBEHb; TPHUBATICTH
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po0OOTH TepCOHANYy— HU3BKHHA PIBEHB, MOXKJIMBOCTI MPOTpaMicTa — YK€ BUCOKHMA
piBeHb. 11 mapamMeTpiB MPOAYKTY XapakTepHUM € po3Mip 0a3u JaHUX — JIyKe
BHUCOKUH pIBEHb; HEOOXIJHA HAAIMHICTh MPOTpaMU — BUCOKHUI piBEHb; HEOOXiTHA
MOXJIMBICTh 0araTOKpaTHOTO BHKOPUCTAHHS — JYy>K€ BHUCOKMH pIiBEHb, a IHIII
nmapameTpu cepeaHboro piBHA. OOMEKEHHS maM'aTi mIaTGOpPMH — BHCOKHI PiBEHB,
0OME)KEHHS Yacy BUKOHAHHS — KPUTHYHO BHUCOKHU PIBEHB; 1HII mapameTpy miaTdopmu
Iy’Ke€ BHUCOKOTo piBHA. [IJii MPOEKTy XapaKTEepHUM € HCO6XiI[He BHUKOHAHHA Fpa(biKa pO6iT -
Jy’*e BHUCOKHI piBEHb; BUKOPHCTAHHSA 1HCTPYMEHTAJIBHUX IMPOTPAMHHUX 3ac00iB —

Ty’Ke BUCOKHH piBEeHb; OararoaboHEeHTChKa (BUalieHa) po3poOKa — BUCOKHUI PIBEHb.

BapianT 7.

MHOXXHHUKH TPYIOMICTKOCTI JIJIsl J€TAIBHOI OIIHKY BU3HAYAIOTHCS 3 HACTYITHOI
1H(dOopMaIlii mpo piBHI MapaMeTpiB:

JocBig poOoTH 3 IIaTGOPMOI0 — HU3BKUH PIBEHb; MOXIUBOCTI POrPaMiCcTa —
BUCOKHMI PIBEHb;, JOCBiJ PO3pPOOKH MONATKIB —  JYy>K€ BUCOKHUNA pIBEHb; I1HII
rnapamMeTpu MEpPCOHaNy CepeAHboro piBHA. llapameTpu NpOAYKTY BHCOKOIO piBHS,
npoTe KIAAHICTh MpOrpaMud — JyK€ BUCOKHUH piBEHb, HEOOXIJHA HAIMHICTb
[porpamMu — CEpelHii piBeHb; BIAMOBIAHICTh JOKYMEHTaLli MOTpedaM KUTTEBOIO
LUKy — Jy’K€ BUCOKUH piBeHb. [ miaaTgopMu XapakTepHUM € OOMEKEHHS MaM'aTi
— cepe/iHiil piBEeHb; OOMEKEHHS Yacy BUKOHAHHS — BUCOKHI PiBEHb; 1HILI apaMeTpu
HU3BKOTO piBHS. 6araToabOHEHTChKa (BHUIajeHa) po3poOKa — Jqy’Ke BUCOKHM pPIBEHbD;
HEOOXITHE BUKOHAaHHS rpadika poOIT —  BUCOKMU PpIBEHb, I1HII MapaMeTpu
IPOEKTYCEePEIHHOTO PIBHSI.

Bapianr 8.

MHOXHUKHU TPYIAOMICTKOCTI JIJIsl IETAJIbHOI OLIIHKA BU3HAYAIOTHCS 3 HACTYITHOT
iH(dOopMaIli mpo piBHI MapaMeTpiB:

[TapameTpu nepcoHaly HU3bKOTO PiBHS, MPOTE AOCBIA PoOOTH 3 MiIaT(HopMor0
— JIy>K€ HU3BKUM PIBEHB; MOXKJIMBOCTI MPOrpaMicTa — Jy>K€ HU3BKUU PIBEHB; TOCBI]
BUKOPUCTAaHHS MOBHM MPOTPaMyBaHHS 1 IHCTPYMEHTAJIbHHUX 3ac00iB — cepenHii
piBenb. [lapameTpu MpoayKTy nyke HHU3BKOTO PiBHS, MPOTE CKIAHICTh MPOTpamMu —
HU3BKUI pIBEHB; po3Mip 0a3uW JaHMX — CepeAHiil piBeHb; HEOOX1JHAa MOXKIIUBICTb
0araTokpaTHOTO BUKOPWUCTAHHS — HU3bKUH piBeHb. OOMEKEHHS MaM'sTi — cepeaHii
piBeHb, 1HIII mMapaMeTpu MIaTGOpMu HU3BKOro piBHA. bararoaboHeHTChKa
(Bumanena) po3poOka —  BUCOKWN PIBEHb, BUKOPHUCTAHHS I1HCTPYMEHTAJIbLHUX
IPOrpaMHUX 3ac001B — BUCOKU PIBEHD; 1HIII MapaMETPHU MPOEKTY CEPEIHbOIO PIBHS.

Bapianr 9.
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MHOXXHHUKHU TPYIOMICTKOCTI JIJIsl IETAIBHOI OIIHKY BU3HAYAIOTHCS 3 HACTYITHOI
1H(opMalii mpo piBHI mapamMeTpiB:

MO>KITMBOCTI aHAMITHKA — BUCOKHM PiBEHB; TPUBAIICTh POOOTH MEPCOHATY —
CepeaHIN;MOXKIIMBOCTI IpOorpamMicTa — BHUCOKHITH PIBEHB; JOCBIJ BUKOPUCTAHHS MOBHU
MporpaMyBaHHS 1 IHCTPYMEHTAJIBHUX 3ac00IB — BUCOKHM pIBEHb; 1HINI MapamMeTpu
NepcoHaTy Ty’Ke BUCOKOro piBHSA. [lapameTpu mpoIyKTy KPUTHYHO BHCOKOTO PiBHS,
MpOTE BIANOBIAHICTD JOKYMEHTAIlli MOTpedaM >KUTTEBOTO IUKIY — JYXKE BUCOKUHN
piBeHb; po3Mip 0a3u JaHUX — BHCOKUU PIBEHB; CKIAJHICTh MPOTPAMH — CEPEAHIN
piBeHb. OOMEKEHHS Yacy BUKOHAHHS — Jy>K€ BUCOKHI piBEHb; 3MIHHICTh IIaTGOpMU
— Jy’e BHCOKHUU pIBEHb; 1HII MapaMeTpu miaTGopMu BHUCOKOro piBHsA. HeoOximHe
BUKOHaHHA rpadika poOIT — JOy)K€ BHCOKMH  pIBEHb, BHUKOPHCTAHHS
IHCTPYMEHTAJIbHUX TMPOTPaMHUX 3ac00iB — cepeaHiid piBeHb; IHII NapaMeTpH
IPOEKTY JIy’K€ BUCOKOTO PIBHS.

Bapianr 10.

MHOXHUKHU TPYAOMICTKOCTI JIJIsl IETAJIbHOI OLIIHKA BU3HAYAIOTHCS 3 HACTYITHOT
1H(dOopMaIlii mpo piBHI MapaMeTpiB:

MOXIMBOCTI aHAMITUKA — CEPEAHIN PIBEHB; TPUBAIICTH POOOTU MEPCOHATY —
cepefHiii piBeHb; JOCBIJ PO3pOOKH JOAATKIB — Jy>KE€ HU3BKHUM; JOCBIJ pOOOTH 3
m1aTGOPMOI0 — J1y>K€ HU3BKHUI PIBEHB; 1HII MapaMeTpu NMEPCOHATY HU3BKOTO PIBHS.
[ImapameTpu TPOAYKTY CEPEAHBOTO PIBHSA, MPOTE PO3MIp 0a3u JaHUX— HU3BKUAN
P1BEHb; BIJIMOBIIHICTh TOKYMEHTALlli HOTpedam KUTTEBOTO UUKIY — HU3bKUI PIBEHb;
CKJIQJIHICTh MPOTpaMu — JIy>K€ HU3BKUU piBeHb. [Imapamerpu miatdopMu HU3BKOTO
piBHS, aje OOMEXKEHHS Yacy BUKOHAaHHA — cepelHiid piBeHb llapameTpu mpoexty
CEpeNHbOro PiBHS, aje 6araroaboHEHTChKa (BHUIalIeHa) pO3p0o0Ka — BUCOKHUI PiBEHb.

2.3. KoHTpPOJ/IbHI 3anUTAHHSA
Sxi icHyr0Th cTaii ominku npoekty y moaeni COCOMO 1.

[Ilo Take Scale Drivers? fki pakropu damrady Bu 3HaETE?
o Take Effort Multipliers? SIki MHOXHUKHU TPYAOMICTKOCTI BU 3Ha€Te?

oD

Axuit Burasg mae QopMyna OIIHKM TPYIAOMICTKOCTI TIPOCKTY IS

MOTIEPETHBOT OI[IHKU MTPOCKTY?

5. dAxmit Burnsg mae QopMyna OLIHKM TPYAOMICTKOCTI MPOEKTY s
JIETATBHOI OI[IHKH MPOEKTY?

6. Yu Biapi3HAIOTHCS (HAaKTOpU MacITady AJisl pI3HUX CTaAlil OLIHKU IPOEKTY?

7. SIxi Bu 3HaeTe akTopu Macmrady?

8. Uu BIAPIZHAIOTHCS MHOXHHUKH TPYJIOMICTKOCTI JJI PI3HUX CTaJid OLIIHKU
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MIPOEKTY?

9. BubepiTh cepen BkazaHUX MHOXHHKIB TpyaomicTkocti PREX, PREX,
RUSE, SCED, ACAP, AEXP, AEXP, AEXP, PERS, PCAP, PCON, PEXP,
RUSE, LTEX, RELY, DATA, CPLX, FCIL, CPLX, RUSE, DOCU, TIME,
STOR, PVOL, TOOL, SITE Ti, gxi HeoOXigHO OIIHWUTH I CTajmil
IOTIEPETHBOT OLIIHKU IIPOCKTY?

10.Bubepith cepex BKazaHMX MHOXKHHKIB TpyaomicTkocti PREX, PREX,
RUSE, SCED, ACAP, AEXP, AEXP, AEXP, PERS, PCAP, PCON, PEXP,
RUSE, LTEX, RELY, DATA, CPLX, FCIL, CPLX, RUSE, DOCU, TIME,
STOR, PVOL, TOOL, SITE Ti, sgxi HeoOXigHO OIIHWUTH i CTajmil
JETANBHOI OI[IHKH MPOCKTY?

11. 3a skor0 (HOPMYJIOI PO3PaXOBYETHCS Yac PO3POOKH MPOEKTY B METOIMIT
COCOMO II gns Early Design?

12. 3a sx0r0 (HOPMYJIOI PO3PaXOBYETHCS Yac PO3POOKH MPOEKTY B METOMMII
COCOMO II myis Post Architecture?
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PO3JILI 3
3ACOBM OIITHKA BAPTOCTI IIPOTPAMHOT O 3ABE3ITEYEHHS

3.1. TeoperuuHuii MmaTepiaja 3 TeMH PO3AiIY

[Mporpama-kanekynsitop Costar 7.0 pospoOnena xommaniero — Softstar
(http://www.softstarsystems.com/) wa ocuoBi wmomenmi COCOMO Il gus
aBTOMAaTH3alll{ OI[IHKKA BapTOCTI Pa3pOOKH MPOTrpaMHUX MPOIYKTIB.

B MeroaMili BHKOPUCTOBYIOTBCS IUSITh (akTopiB Macmtady SF, ski
BU3HAYAIOTHCS HACTYITHUMU XapaKTEPUCTUKAMHU MIPOEKTY:

PREC — mpeneneHTHICTh, HasBHICTh JIOCBIAY aHAJIOTIYHUX po3pobok (Very
Low — mocBim B mpomykTii twiardopmi BimcytHid; Extra High — mpomykr i
riaTgopMa MOBHICTIO 3HAHOMI)

FLEX — rayukicts mnpouecy po3poOku (Very LOwW — mpoiec cTporo
nerepminoBanuii; Extra High — Bu3HaueHi TiTbKY 3araibHi miji).

RESL — apxitektypa i go3Bin pusukiB (Very LOw — pusuku HeBimomi / He
npoanaiizoBani; Extra High — pusuku no3Boneni Ha 100%)

TEAM — cnopanpoBanicte komanau (Very LOw — ¢opmanbHa B3aeMOis;
Extra High — moBHa noBipa, B3aeMo3aMiHa 1 B3a€EMOJIOTIOMOTa).

PMAT — 3pimicts mporeciB (Very Low — CMM Level 1; Extra High - CMM
Level 5)

[TapameTpu BapTocTi. [Tapamerp Baptocti (Cost drivers ado effort multipliers)
— 11€ Cy0’€KTMBHA BEJIMYHMHA, SIKAa OIIHIOE Pi3HI YacoBIl, SKICHI 1 peCypCHI acleKTH
po3pobku [13. Koxxuuii 3 mapamerpiB Moxke OyTu BinkamiOpoBaHuM. KaniOpyBaHHS
napamMeTpiB BapTOCTI — II€ KOpPEryBaHHS 3HAauY€Hb MapaMeTpiB, sIKa BIUIMBAE Ha
3HAYEHHA TPYAOBUTpAT, 1, BIANOBIAHO, HA BapTICTh MPHU OLIHLI MNPOrPAMHOIO
npoekty. Ilpm kamiOpyBaHHI BKa3aHMX CIMHAISTH TapaMeTpiB BUOUPAETHCS
OI[IHOYHUI piBeHb (Ay>KE€ BUCOKUW, BUCOKHMU, BUILE HOMIHAJIIBHOTO, HOMiHAJbHUM,
HIDKYE HOMIHAJIBHOTO, HU3BKWUM, JYy)Ke€ HU3BKHKM) mapamerpy. B dopmynax 1ei
pIBEHb B1IOOPAXKAETHCA Yy BUIJIAMI KOE(DIIEHTY TPYAOBUTpPAT 1, TAKUM YUHOM, HA
KOXHIN cTafil po3poOKH MPOEKTY BITUBAE HA BAPTICTh 1 TPUBAICTh TOI a00 1HIION
cramii. BuninsroTe HacTymHI Tpynmu mapamerpiB: mpoaykty (product factors),
wiatdopmu (platform factors), mepconany (personnel factors) i mpoekty (project
factors) (Ta6um. 3.1). B Ta6un. 3.2 HagaHU{ KOPOTKHI OMHUC KOKHOTO MapaMeTpy.
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Taomurs 3.1

[Tapamerpu Onuc

o BpaxoByroTe xapakrtepuctuku [13, sxe po3poOnseThes.
KT
POAYELY | (RELY, DATA, CPLX, RUSE, DOCU)

BpaxoByloTh  XapaKTepUCTUKH  TPOTPAMHO-aNapaTHOTO
[TnaTtdopmu | KOMIUIEKCY, SKUW HeoOXimHui mna ¢yHkuionyBaHHs [13.
(TIME, STOR, PVOL)

BpaxoBytoTh piBeHb 3HaHb 1 3J1aro/KEHOCTI pPoOOTH
[Mepconany | xonektuBy mporpamictiB. (ACAP, PCAP, PCON, APEX
(AEXP), PLEX (PEXP), LTEX)

BpaxoByloTh BIUIMB CyYacHUX TIAXOMIB 1 TEXHOJOTIH,
TEPUTOPIATHHOT B1JIJIaJICHOCTI YJICHIB KOJICKTUBY

I1
POCKTY po3poOHUKIB 1 TepMmiHu BukoHaHHs mpoekty. (TOOL, SITE,

SCED)

Tabmuus 3.2

[Tapamerpu Omnuc

RELY
(Required Software
Reliability)

BpaxoBye Mipy BUKOHAHHS ITPOTpamMor0 33 yMaHoi i
MPOTATOM MEBHOTO Yacy

DATA BpaxoBye BIJTUB 00 €My TECTOBUX JaHUX HA PO3POOKY

(Database Size) MPOAYKTY. PiBEHb IIbOTO IapaMeTpy PO3Pax0OBYEThCS
SIK CITIBBITHOIIIEHHS OaliT B TECTOBAHIN 0a3l JaHUX 0

SLOC B nporpami
CPLX Bxntoyae ' Th TUIIB Omepalii: ynpaBiHHS,
(Product PaxXyHKOBI, MPUCTPIl-3aJICKHI, YIPABIiHHS JTAHUMH,
Complexity) yIpaBJIiHHSA KOPUCTYBalbkuM iHTepdericom. PiBeHp

CKJIQIHOCTI 11€ Cy0 €KTUBHE CepeTHbO-3BAKEHE
3HAYEHHS PIBHIB TUIIIB ONEpalliif

RUSE BpaxoBye TpynoBuTpaTH, HEOOX1/IHI TIOAATKOBO JIJIs
(Developed for HAIMCAHHS KOMITOHCHTIB, MPU3HAYCHUX JIJIS
Reusability) MOBTOPHOTO BUKOPUCTAHHS B JAHOMY a00 HACTYITHUX

npoekTax. BUKOpHUCTOBY€E HACTYITHI OL[IHOYHI PIBHI: B
IIPOEKTI, B MPOTpaMi, B JIHINIII TPOIYKTIB, B PI3HUX
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JTiHIAKAX TPOIYKTIB. 3HAYCHHS MapaMeTpy HAKIaIae
obmexxeHHs Ha HacTynHI napamerpu: RELY 1 DOCU

DOCU
(Documentation
Match To Life-

Cycle Needs)

BpaxoBye cTemnidb BiJIMOBIAHOCTI JOKYMEHTAII{
MPOCKTY WOTO KUTTEBOMY ITUKITY

TIME
(Execution Time
Constraint)

BpaxoBye yacoBi pecypcH, Ki BUKOPUCTOBYIOThCS 113,
IpY BUKOHAHHI TIOCTaBJICHOT 3a1a4i

STOR
(Main Storage
Constraint)

BpaxoBye nponeHT BUKOPHUCTAHHS CXOBHIILL IAHUX

PVOL
(Platform Volatility)

BpaxoBye TepMmiH KUTTS mIaTGOpMU (KOMIUIEKC
amapaTHOro 1 MPOrpaMHOTo 3a0€3MeUYEeHHS, IKUI
HeoOX1THUH 11 pyHKIIoHYBaHHS 113, axuit
PO3pOOIIIETHCS)

ACAP
(Analyst Capability)

BpaxoBye aHai3, 31aTHICTb IPOEKTYBATH,
€(eKTUBHICTh 1 KOMYHIKaTUBHI3/1I0HOCT1 TpYyNH
CIIELIATICTIB, AKIPpO3pOOIIOIOTHBUMOTH1 CrienuQikarii
npoekTy. [lapameTp He MOBUHEH OIIHIOBATH PiBEHb
KB (PiKALIIOKPEMO B3SITOTO CHeliaticTa

PCAP BpaxoBye piBeHb mporpamicTiB B KoJIeKTHBI. [1pu
(Programmer BUOOP1 3HAUYECHHS IS IILOTO MapaMeTpy CHiJ 0COOIMBO
Capability) 3BEpHYTH yBary Ha KOMyHIKaTHUBHI i ipodeciiiai
3110HOCTI IPOrPAMICTIB 1 HA KOMaHJHY pOOOTY B
1JIOMY
PCON
(Personnel BpaxoBye MIMHHICTH KaIpiB B KOJIEKTHBI
Continuity)
APEX B : :
(ApplicationsExperi paxoBye€ JOCBiJl KOJIEKTHBY MPH poOOTI HAJT
ence) J0JJaTKaMH TIEBHOTO THITY
PLEX BpaxoBye BMiHHSI BAKOPUCTOBYBAaTH OCOOJIMBOCTI
(Platform iatopm, Taki sk rpadiuauii inTepdeiic, 6a3um naHUX,
Experience) CITKOBHI iHTep(elic, PO3NOIIICHI CUCTEMU
LTEX BpaxoBye n0cBig nporpaMicTiB (MOBH, CEPEAOBHILIE 1

(Language and Tool

THCTPYMEHTH )
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Experience)

(Use ;r)?;)ol;tware BpaxoBye piBeHb BUKOPHCTAHHS 1THCTPYMEHTIB
Tools) pO3po0OKHU
SITE BpaxoBye TeputopianbHy BiganeHicTs (Big odicy 10
(Multisite MIKHApOIHUX 0(iCiB) WICHIB KOMaHIH PO3POOHHUKIB

Development) 3aco0u KOMYHIKaIlii, ki HUMU BUKOPUCTOBYIOTHCS (Bi]l
TenedoHy 70 BiJieo KOH(MEPEHII-3B SI3KY)

SCED
(Required BpaxoBye BIUIMB 4aCOBUX OOMEIKEHb, HAKJIaIeHUX Ha
Development MPOCKT 1 Ha 3HAYCHHS TPYAOBHUTPAT
Schedule)

3.2. IIpakTnuna podora Ne 3
Tema: 3acoOu OIiHKKM BapTOCTI IPOrPaMHOTO 3a0€3MeUeHHS

Meta pobotu: 3a 0IIOMOIroI0 IporpaM-KaibKyJIsSTOPIB pO3paxyBaTH BapTIiCTh
I13 Ha OCHOBI BJIACHUX NAPAMETPIB.

3aBaanns 1.

3a ponomororo nporpamu SoftStar Systems Costar po3paxyBaTtu BapTicTh 113
Ha OCHOBI BJIACHUX MapaMeTpiB.

3anyctutu iporpamy Costar 7.0 Demo.

BBectu B mporpaMy cBoi napameTpu:

1 xpok — Bubpatu momenr COCOMO Il — panHiO po3poOKy MpOEKTy Uu
MOCTAPXITEKTYpPHY.

2 KPOK — BBECTHU KIJIBKICTh psAKiB BuXigHOTO KOy (SLOC).

3 kpok — BuOpatu ¢akTopu Maciitady (5 xapaktepucTtrk) ( 1uB. puc. 3.1-3.6)
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Inlroduclionl Name | Size | Model Scale Drivers lCost Driversl Finish]

Introduction | Name | Size | Model Scale Drivers | Cost Drivers | Finish |

Nl
AN Set the Scale Drivers

The five Scale Drivers determine the exponent in the estimating equations.

Scale Driver:  RESL -- Architecture / Risk Resolution

Consider: To what degree have you already defined the architecture?

oo o ¢ ExtraHigh  Full (100%)
The COCOMO estimating equation generally has an exponent greater than 1.0 —
that corresponds to a diseconomy of scale. meaning that productivity is lower on © Very High Mostly (90%)
larger projects.
" High Generally (75%)
Guidelines

Not sure how to set a Scale Driver? Just leave it set at the default
{Nominal) setting.

& Nominal Often (60%)
 Low Some (40%)
© Very Low Little (20%)

If you can't decide between two settings, pick the one closer to Nominal.

Click NEXT to see each of the five Scale Drivers. Hint: Also consider: how complete is your Risk Management plan?

< Back Cancel Help

Cancel Help

Puc. 3.1. YcranoBka 5-tu Puc. 3.4. Bubip pisus dakropa

¢dakropiB macmTady (Scale macuTady «APXiTeKTYPa/ I[0_3Biﬂ
Drivers) pusukisy (Architecture / Risk

Resolution, RESL)

E 5 Introduction | Name l Size | Model Scale Drivers |Cost Drivers] Finish |
= Introduc!ionl Name ] Size | Model Scale Drivers | Cost Drivers! Finish]

Scale Driver:  TEAM -- Team Cohesion
Scale Driver:  PREC - Precedentedness
Consider: How would you describe the i ips among the

Consider: Is the new project comparable to projects your team has done before?

© ExtraHigh  Thoroughly Familiar " ExtraHigh ~ Seamless Interactions.
C VeryHigh  Largely Familiar  Very High  Highly Cooperative
© High Generally Familiar  High Largely Cooperative
& Nominal Somewhat Unprecedented @ Nominal Basically Cooperative
© Low Largely Unprecedented © Low Some Difficult Interactions

" Very Low Very Difficult Interactions

" Very Low Thoroughly Unprecedented

Hint: Also consider how much innovation is required. Hint: include . users, etc.

Cancel Help < Back Cancel Help

< Back

Puc. 3.2. Bubip piBas akropa ~ Puc. 3.5. Bubip pins akropa

maciTaly «IIpeneneHTHicTb macmrTaly «CrpanboBaHiCTh
(Precedentedness, PREC ) xomanam» (Team Cohesion, TEAM)

Introduction | Name | Size | Model Scale Drivers | Cost Drivers | Finish | Inroducton | Name | Size | Mods! Scale Drivers | Cost Dvers | Fiish |

Scale Driver:  FLEX - Development Flexibility Scale Driver:  PMAT -- Process Maturity

Consider (A ol equirsments: fiexible, oF WUSE U Meet them all2 Consider: How does your organization rate on the SEI Maturity Scale?

" ExtraHigh  SEI CMM Level 5. "Optimizing" — i process i

" ExtraHigh  General Goals

-~ . “ ._
€ Very High Some Conforety Very High SEI CMM Level 4. "Managed” — SW processes are understood.

~ Hi - o . 2
 High Gondral Corforitity High SEI CMM Level 3. "Defined” - SW process is standardized.

a - o oo
& Nominal Bare Relaxation * Nominal SEI CMM Level 2. Basic p are

c W 2
© Low Occasional eI Low SEI CMM Level 1 (upper half). "Initial" — ad hoc or chaotic.

 Very Low SEI CMM Level 1 (lower half).

© Very Low Rigorous

Hint: Do HW & SW interface specifications constrain the project? Hint: Use the rating that youVve achieved at the beginning of the project

< Back Cancel Help ﬂ] .ﬂ] M

Puc. 3.3. Bubip piBHs daxropa Puc. 3.6. Bubip pisnst pakropa
MacmTady «'Hy4dKICTh PO3POOKM» MacmraOy «3pimicTh MPOLECiBy
(Development Flexibility, FLEX.) (Process Maturity, PMAT)
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4 kpox — BubOparu Ilapamerpu Baprocti (cost driver) — (17
XapakTepucTrK) (aus. puc. 3.7-3.9).

In\roductionl Name I Size I Model | Scale Drivers Cost Drivers IFinish |

Select the Cost Drivers

In addition to the Size, and the five Scale Drivers, COCOMO Il includes
seventeen other input parameters, called Cost Drivers.

The Cost Drivers include the major factors that effect the effort required to
complete a project. and address Personnel, Project, Platform, and
Product attributes.

You set the Cost Drivers to describe how your project differs from every other
software project that's ever been done.

Each Cost Driver has a multiplicative impact on effort.

The Cost Driver Wizard will help you set the Cost Drivers:

[ Cost Driver Wi i 1

< Back Next > Cancel I Help

Puc. 3.7. Ycranoska 17-tu hakropis 3arpar (Cost Drivers ado Effort
Multipliers)

Set the Cost Drivers

This wizard helps you set the COCOMO Cost Drivers.

Each Cost Driver has a multiplicative impact on effort - for example, setting Analyst
Capability (ACAP) to Very High reduces the estimated effort by almost 30%.

Guidelines

Mot sure how to set a Cost Driver? Leave it at Nominal (no impact on effort), the default.
If you can't decide between two settings. pick the one closer to Nominal.

Don't feel obliged to set all of the Cost Drivers — in a particular software
development environment, only a handful of the Cost Drivers may be important.

FY1, each of the Cost Drivers has a four letter abbreviation (for example, ACAP for Analyst
Capability). The abbreviation is used on the main Costar window, and in the reports.

< Back | Next > | Done | Cancel | Help |

Puc.3.8. MetonnuHi pekomeHaallii a1 BIOOpY (akTopis 3arpaT. Hanmpukman,
«SKIIIO BU HE BIEBHEHI Y BUOOP1 (paKkTOpy, TO 3aJIUIITE HOTO 3HAYCHHS 3a
3amoBuyBaHHsIM (Nominal)»

[ Cost Driver Wizard.
[t

Cost Driver: ACAP -- Analyst Capability Cost Driver

Consider: How capable are the analysts for this project?

€ Extra

 Very High 90th percentile — your best team
" High 75th percentile

& Nominal 55th percentile — about average
© Low 35th percentile

 Very Low 15th percentile

€ Extra Low

Hint: On a large project, ACAP will be close to Nominal

Cancel | Help |

Puc. 3.9. Bubip piBus hakTopa 3arpar ACAP

37



5 Kpok — OTpuMaTH pe3yibTar.
[Ticns mosiBM BikHa 3 pe3yiabTaramm (gmB. puc. 3.10) — mepeHecTH
3HAYCHHS, SIKI Y YepBOHOMY oOpamJieHi, B 3akianky Costs (mus. puc. 3.11)

i it s i P
O ﬁ|n| |E|H]| +§ @l Estimate: |Estimatel
74 ﬁ Estimate] - Detail Report IR ;
; Print l Export... | Save as Graphic | V¥ Headers =< Back Mext == I
Estimate1 - Detail Report
T Costar 7.0 Demo 22.03.2013 15:42:34 Page: 1
A
o Estimate Name:  Estimate1 Estimate 1D:
Model Name: COCOMO 1l 2000 Madel ID: 2000
T Process Model: COCOMO Il Model Phases: Waterfall
Lesend Component Mame: Component Component 1D:
_g Increment: 1 Level: 1
Developed Size: 1,300 EAF: 1.0000
Effort Duration
Phase (Person-Months) Cost (K5) (Months) Staffing
RQ — Requirements 0.3 0.0 09 0.3
PD - Product Design 0.7 0.0 14 0.5
DD — Detailed Design 11 0.0 14 0.8
CT — Code & Unit Test 15 0.0 1.8 0.8
IT - Integration & Test 0.7 0.0 11 0.7
Development (PD+DD+CT+IT) 39 0.0 57
Totals (RQ+PD+DD+CT+T) 42 0.0 6.6
MM — Maintenance (per year) 0.0 0.0 0.0
4 Drivers & Size fModel jREVL jReuse 4Function Paints ]{mcrerﬁents /Breakage /Costs {Rates jMaint. {Filter {Descr. /
Estimatsl: 4.2 PM, 66 Morths |Comparenti: 4.2 PM [E&F 10000 [Lewel 1

| File View Repotts Components Tools Preferences Help
Dl mem  E] etimste [rerimace: iD:| Model: COCOMO Il 200

jk| bd ‘ x ﬁ|@‘<]3| E[)l Componem:lcﬂmpﬂnﬁntl ID:I Increment: 12
ACTlARCl CBRl can CMPl CSTl DE[l EERl EFF| Emschsl GM\l GSTl DT | 1SH | Mszl NAMl SCHl siz | ssml sml
Totals for entire Project Effort (PM) | Duration (Ma) Cost (K§)  Productivity | Equivalent Size ‘
Requirements RGQ: 03 0.9 0.1
Development  PD+DD+CTHT: 39 57 43 3314 Tmf"ﬁl‘]zez
Total RQ+PD+DD+CT+T: 4.2 6.6 44 3097

Costs for Component: Component

Cost per Person-Month
Requirements $|200 I~ Inherit RQ [~ Use Rates Tab & Labor Distribution
Product Design $m I Inherit PD [~ Use Rates Tab & Labor Distribution
Detailed Design §| 1100 ™ Inherit DD ™ Use Rates Tab & Labor Distribution
Code & Unit Test §| 1500 ™ Inherit CT [~ Use Rates Tab & Labor Distribution
Integration & Test $m ™ Inherit IT I~ Use Rates Tab & Labor Distribution
Maintenance $|—0 ¥ Inherit MN [~ Use Rates Tab & Labor Distribution

', Drivers & Size {Model {REVL {Reuse {Function Paints {increments {Breakage }Costs {Rates [Maint. jFilter {Descr. /

Estimatel: 4.2 PM, B.6 Months

|Component: 4.2 FM

[EAF:1.0000 [Level 1 |

Puc. 3.11. BBenenns Burpar
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Bupectu BikHO pe3ynbTaTy, A€ OyayThb BUBEACHI 3ycwiuia | JoauHO-
MICSIIS, CTPOK PO3POOKH, BapTiCTh (AuB. puc. 3.12).

-
ﬁ Costar - Estimatel (ComponentL “ E=naoar X" |

File View Reports Components Tools Preferences Help

= H| = [I| SIE]l Estimate: ID: Model: COCOMO 11 200
;}: X| | Component: |Componentl 1D: Increment: 1i

ACT| ARC| CBR‘ CDR| CMP| CST| DET| EBR | EFF | E05|GCS| GHMI | GST| DT ‘ ISM | MSZ| NAM| SCH| SiZ2 | SSM| 5TR|

Totals for entire Project Effort (PM) | Duration (Ma) Cost (K$) | Productivity | | Equivalent Size
[ Requirements RQ: 0.0 04 0.0 .
Development  PD+DD+CT+T: 0.2 23 0.0 427.9 T°ta1' Size:
il | Total RQ+PD+DD+CT+IT: 03 27 0.0 399.9
II COCOMOQO Il Cost Drivers for Component: Component1
i Personnel g Platform o Product o
I ACAP...|  Nominal %] TIME.. | Nominal 2] RELY..| Nominal 3]
APEX_|  Mominal [ %] STOR.| Nominal -2 DATA | Nominal 3]
i PCAP_| Nominal | 3] PVOL._| Nominal 5] CPLX._.| Nominal|[%]
PLEX..| MNominal|[ %] RUSE..| Nominal|[%]
LTEX | Mominal | 3] pocU | Nominal [ 3]

PCON__| Nominal %]

Project Size Summary User Defined

TOOL...| Mominal %] USR1._.| Undefined | <]
| SITE_ | Nominal 3] | Size: 100 USR2.__| Undefined | <]
SCED...| Nominal[#] | pethod: sLoc USR3...| Undefined | =] |

USR4..| Undefined | <]

| Drivers & Size #Model jREVL Reuse {Function Points {Increments Breakage /Cosis {Rates /[Maint AFilter jDescr. /

Estimatel: 0.3 PHM. 27 Manths Component]: 0.3 Pk EAF-1.0000 |Lewvel: 1 '

Puc. 3.12. Ominka Tpy1oMICTKOCTI 1 Yacy BUKOHaHHS TipoekTya obcsrom 100
SLOC

3apmanHst 2. 3a jgomoMoror iHTepdelc OHIAWH-KaIBbKYJIATOpa
po3paxyBatu BapTicTh [13 Ha OCHOBI BIIaCHUX TTAPAMETPIB.

Posrnsunytn  iHTepdeiic onmaitH-kanpkymsitopa COCOMO  Suite of
Constructive Cost Models na caiiti LleHTpy CHCTEMHOro i TPOTPAMHOTO
imkunipunary YuiBepcutety IliBnennoi Kapominm (CIIIA) (USC Center for
Systems and Software Engineering)
(http://csse.usc.edu/tools/COCOMOSuite.php) (aus. puc. 3.13).
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£z COCOMO Suite of Constructive Cost Models - Windows Internet Explorer Q@@

@. v |E] usc.edu v B[ 2] X | Pl
i Viabpartoe |55+ | @ COCOMO Suite of Co... % |[B8 CSSE | Center for Syste...
~

P -y COCOMO Suite of Constructive Cost Models Model(s)

IjIEIEIEI COCOMO ¥
e Monte Carla Risk| Off ¥ |

Auto Calculate | Off (¥
Software Size Sizing Method ‘ Source Lines of Code | 1}
SLOC % Design % Code % Assessment Software Unfamiliarity
Modified Modified ion and L
Required  Assimilation
(0% - 8%) (0% - 50%)

New [ ‘

Reused [ ‘ ‘

Modified |

Software Scale Drivers

Precedentedness Nominal || Architecture /Risk Resolution ﬁvluminal v Process Maturity Ulumi'nal v
Development Flexibility | Nominal v Team Cohesion irNommal v

Software Cost Drivers

Product Personnel Platform

Required Software Reliability |Nominal | ¥| Analyst Capability Nominal v | Time Constraint [Nominal |
Data Base Size | Nominal v Programmer Capability ‘Hommal + | Storage Constraint | Nominal v |
Product Complexity Nominal v Personnel Continuity [Nominal | ~| Platform Valatility irl‘luminal ~
Developed for Reusability |Nominal % | Applic [ v

pplication Experience }H&?IT\JVJ?LW: Proiect

Puc. 3.13. Iarepdeiic inTepueT-kampKyasaTopa «COCOMO Suite of
Constructive Cost Models»

B mpaBoMy BepxHbOMY KyTl PO3MIIIEHO BIKHO BHOOpY Mojeini (IHB.
puc. 3.14).

Maodel(s)
COComo v

(COSYSMO
COCOMO and COSYSMO
COCOMO and COQUALMO

Puc. 3.14. Bikao Bubopy mojaeni
Tyr:
COSYSMO - Constructive Systems Engineering Cost Model,
COQUALMO - Constructive Quality Model.

BBectu B mporpamy cBOi apaMeTpH.

3apnanns 3. [lopiBHATH pe3ynbTaTd BHUKOHaHI y 3aBJaHHI 2 Ta

3aBaaHHl 3.

3ayBaxxennsi. Ha caiiti http://csse.usc.edu/csse/tools/  3maxomsaTbes

MOCWIAHHS Ha I1HINI TPOTPpaMHI TPOAYKTH  pPa3paxyHKIB 3a MOMACISIMH
COCOMO, pospobaeni B USC CSSE.
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3.3. KoHTpouabHi 3anuTaHHs

w N

© o N Ok

11.
12.

13.

Jliist goro npu3HaueHa nporpama Costar?
Kum po3pobnena nporpama Costar ?

. Sxmit ¢akTop MacmTaly BHU3HAYA€E TIPEIECHTHICTh, HAasSBHICTh

JOCBIy aHAJIOTIYHUX PO3pOOOK ?

Axuit pakTop MacmTabdy BU3HaUYa€ THYUKICTh MPOIIECY PO3POOKH ?
Sxuit pakTop MacmTady BU3HAYA€E apXITEKTYPY 1 JO3BUT PUBHKIB ?
Sxuii pakTop MaciTady BU3HAYAE CIPAIbOBAHICTh KOMaHIN ?
Sxuit pakTop MacmTady BU3HAYAE 3PLTICTD MPOLIECIB ?

Sxi oniHOYHI piBHI € 151 haKkTOpiB MacTady?

SKi1 OLIHOYHI PIBHI € JJIsl HapaMeTPIB BapTOCT1?

. Ilo xapakrepusyrorh mapametpu RELY, DATA, CPLX, RUSE,

DOCU?

[ITo xapakrepusytoth napametpu TIME, STOR, PVOL?

[Ilo xapaxrepusyrors mnapamerpu ACAP, PCAP, PCON, APEX,
PLEX, LTEX?

[Ilo xapakrepu3zyrots nmapamerpu TOOL, SITE, SCED?
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PO3/1L1 4
METPUKM OLIIHKU CKJAJTHOCTI HPOTPAMHOI CHCTEMMU.
AKJIOMATHYHA CJAJIHICTD 3A MAK-KEMBOM

4.1. TeopeTnunmnii MaTepiaj 3 TeMH PO3ALTY

OnHiero 3 TPYN OIIHOK CKJIATHOCTI MPOTpaM € METPHUKU CKIQJHOCTI
MOTOKY KEepyBaHHsS mporpaM. SIK TpaBWio, 3a JONMOMOTOK ITUX OIlIHOK
OMepyroTh ab0 INIUIBHICTIO KEPYIOUHMX IEePEXOJliB YCEepeIuHi MporpaMm, ado
B3a€MO3B’A3KaMU ITUX MEPEXOIIB.

[ B TOMy 44 B IHIIOMY BUIAAKY CTaJIO TPAAUIIIHUM YSIBJICHHS MPOrpam y
BUIIISIAL Kepyrouoro opientoBaHoro rpadpa G (V, E), ne V — BepmmnH, 5K1
BIJINOBIJIAIOTH oneparopam, a E — ayru, 1o BIANOBIAHAIOTE Nepexoaam. Y ay3i
(U, V) — Bepmmuaa V € BuxigHoto, a U — xiHnesoro. [Ipum mpomy U
oesnocepenHbo ciiaye 3a V, a V 6e3nocepennno nepeaye U. Sxkio nuisx Big V
1o U ckiagaetbest OUIbI HixK 3 oHiel ayru, Toai U ciiaye 3a V, a V nepenye U.

JIist mpencTaBieHHsT MPOTrpaMu BUKOPUCTOBYETHCS MOTOKOBHM Tpad.
Horo oco6IMBOCTAMY €:

- I'pad Oynayerbes BiToOpakeHHIM KEPYIOUOi CTPYKTYPH ITPOTPAMH.

- Y xoxi Bi1oOpa)K€HHS 3aKpUBAIOTh JIY>)KKM YMOBHHUX ONEpPATOPIB 1
oneparopiB 1ukimiB (end if; end loop) posrnsparoThest sk okpemi ((iKTHBHI)
orepaTopH.

- By3mu (BepmmHHM) NOTOKOBOrO Trpada BIAMOBIAAIOTE JIHIKHUM
JJISTHKaM MPOTpaMHM, BKIIFOUYAOTh OJUH a00 K1JIbKa OMepaTopiB Mporpamu.

- Jyru mnorokoBoro rpada BiZOOpakarOTh TMOTIK YIPaBIiHHA Y
nporpami (mepenayl ynpaslliHHS Mk oneparopamu). [[yra — 1e opieHTOBaHe
peopo.

- Po3pi3HAIOTE onepaTopHi 1 MpeANKaTHI By3JU. 3 ONEpaTOPHOTO By3Ja
BUXOJIUTH OJ[HA JIyTa, a 3 MPEJUKATHOTO — JIB1 IyTH.

- IlpeaukatHi By3au BIANOBIAAIOTH MPOCTUM YMOBaM Yy Mporpami.
CxiaHa ymoBa MpOTPaMU BiJIOOpaKA€ThCS B KUIbKA NPEIUKATHUX BY3IIB.
CKJIaloBUM Ha3WBAaIOTh YMOBA, B SIKOMY BHKOPHCTOBYETHCS OJHA YU KiJIbKa
oynesux onepariiit (OR, AND).

- 3amkHyTi o00JacTi, YTBOpPEHI JayraMd 1 By3jJaMH, Ha3UBaIOTh
perioHamu.

- CepenoBuie, 1mo O0To4ye Tpad PO3TIAAAETHCA K JTOAATKOBHIA
pETiOH.
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Brnepine rpadiune npeacraBiaeHHs nporpaMm OyJo 3amponoHoBaHo Mak-
Keiibom. OCHOBHOIO METPUKOIO CKJIQJHOCTI BIH TPONOHYE BBaXKaTH
IUMKIOMAaTUYHY CKIAgHICTh rpada mnporpamu, abo, 1€ HA3UBAIOTh,
nukiaomMatnyHe yucino Mak-Keitba, mo xapakrepusye TpYyIOMICTKICTh
TECTyBaHHS [IPOTrpaMHu.

[{ukmomaTuyHa CKIAJAHICTh — METPUKA MPOTPAMHOTO 3a0€3MeUeHHs, AKa
3abe3reuye KIIBKICHY OIIIHKY JIOTIYHO1 CKJIAIHOCTI IporpamMu. Y croco6i
TeCTyBaHHA 0a30Boro nunsixy LlukinomaTudHa CKIIaAHICTh BU3HAYAE:

- KinpKkicTh HE3aJIEKHHUX NIISAXIB Y 0a30B1ii MHOXHHI MPOTPaMHU.

- BepxHio OINIHKY KUIBKOCTI TECTIB, SKa TapaHTye OIHOPA30BE
BUKOHAHHS BCIX OIEPaTOpIB.

[{ukmoMaTHyHy CKJIQIHICTP MOXHA OOYHCIUTA OJHHM 3 TPhOX
CHOCO01B:

- [uxnomaTuyHa CKIaJHICTh TOPIBHIOE KIJIBKOCTI PET10HIB MOTOKOBOTO
rpada.

- lluknoMaTu4yHa  CKIQJHICTb  BU3HAYAEThCS 32  (DOPMYIIOIO
Z(G) =m-n+ 2, 1e M — KUIBKICTh AYT, N — KUIBKICTh BY3JIiB TIOTOKOBOTO
rpada.

- Iukmomaruune ckinaaHicte (opmyerses sk Z(G) = p+l, ae p —
KUTBKICTh TIPEIMKATHUX BY3JIIB B TOTOKOBOMY Tpadi G.

Jns  oOuucienHs  mukiIomMaTmyHoro  umcna — Mak-Keiba  Z(G)
3aCTOCOBYETHCS hopmyia

Z (G) = m-n+2p,

e M — 4Yucio Ayr opieHTOBaHOTo rpadga G; N YUCIO BEpPIIMH; P — YHUCIO
KOMITOHEHTIB 3B'SI3HOCTI Tpada.

Yuciio KOMIIOHEHTIB 3B'I3HOCTI rpada MOKHA pO3IJISAATH SIK KUIBKICTh
JyT, SIKi HEOOX1THO AOJaTH JIJIs IePETBOPEHHS rpada y CUIIbHO3B SI3HU.

CuUNbHO3B’SI3HUN  Ha3UBA€ThCA rpad, OyAb-sKI JBI BEPIIMHH SIKOTO
B3aeMHOIOCSKHI. [ rpadiB KOPEKTHUX Mporpam, ToOTO rpadis, SKi HE MAIOThH
HEJIOCSPKHUX BiJ TOYOK BXOAY JAUITHOK 1 "BUcSuMX" BXOAQy 1 BHUXOIY,
CWJIBHO3B SI3HUN Tpad, sIK MPaBWIIO, OTPUMYIOTh IUISIXOM 3aMUKAHHS OJHIET
BEpPILMHY, 0 MMO3HAYa€ KiHelb MPOrpaMu, Ha BEPIIMHY, IO MO3HAYAE TOUYKY
BXOJIy B ITIO IIPOTPaMy.

HesanexxHuM Ha3uWBaeTbesl OyIb-SKHMH TUIAX, M0 BBOJUTH HOBUU
orepatop 00poOku abo HOBY YMOBY. Y TepMiHax NOTOKOBOro rpada
HE3JIC)KHUH MUISX MTOBHHEH MICTUTH YTy, IO HE BXOJUTH Y paHillle BU3HAYCHI

nuisixu. nsx mounHaeThCcsl y MOYaTKOBOMY BY3Ji, a 3aKIHUYETHCS B KIHIIEBOMY
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By3J11 rpada. Hezanexxuuit nuisix ¢popMyroThCs B MOPSAIKY Bij HAWKOPOTIIIOTO J0
HaWI0BUIOTO.

[To cyri Z (G) BuU3HAYa€ YUCIO JIHIMHO HE3aJEKHUX KOHTYpPIB B
CHJIbHO3B siI3HOMY Tpadi. [Hakmie kaxydw, mukiaoMatuuyne unciao Maxk-Keiiba
MoKa3ye HEOOXITHE YHCIO0 TMPOXOJIB ISl TMOKPUTTS BCiX KOHTYpIB
CHJIbHO3B SI3HOTO Trpada abo KINBKICTh TECTOBUX IPOTOHIB MpPOTpamu,
HEOOXITHUX Il BUUEPITHOTO TECTYBAHHSA 32 KPUTEPieM "TIpalltoe KOXKHA T1IKa".

Jlnst mporpamu, rpad SKOi MOXKHA TOMATH Yy BUTIAMI AWB. puc. 4.2,
nukioMatuyae yncio npu M = 10, n = 8, p = 1 BuzHauutsbes sk Z (G)=10-8+2=
=4,

Puc. 4.1. I'pad

Takum 4YMHOM, MaeEMO CWJIBHO3B’SI3HHM Tpad 3 dYOoTHpMa JHIWHO
HE3AJIC)KHUMHU KOHTYPaMH:

a-b-c-g-e-h-a;

a-b-c-e-h-a;

a-b-d-f-e-h-a;

a-b-d-e-h-a;

4.2. IlpakTnuHa podora Ned

Tema: MeTpuku  OHIHKM  CKJAQJHOCTI  NPOrPAMHOI  CHUCTEMHU.
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I[uknomarnyna ckiagHicTh 3a Mak-Keiibom.

Mera po0OTH: HABUNTHUCh BH3HAYATH IUKIOMATHYHY CKJIAJHOCTH 3a
Mak-Keitoom.

3aBaaHHA.

3HaWTH UMKJIOMATHUYHY CKJIaJHICTh Tpada 1 LUKIOMATUYHE YHCIO 32
BapiaHTOM.

BapianT 1.
R3
R2
(%)
() m ()
&)
“‘—3"@ R4
Bapianr 2.

R1

@ R3 RS




Bapianr 3.

BapianT 4.

BapianT 5.
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Bapianr 6.

Bapiant 7

Bapianr 8.
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BapianTt 9.

BapianT 10.

4.3. KoHTpOJbLHI 3aIMTAHHS

o Take kepyrounii opienroBanuii rpadp G (V, E)?
ki 0ocoGauBOCTI MOTOKOBOTO Tpada?

[Ilo BU3HAYAE ITUKIOMATUYHA CKIIAJHICTh?

[Ilo Take ukiIoMaTuuHe ynciio Mak-Keiiba?

Ak obuncmroeTbes muKIoMaTuyHe yrciio Mak-Keiiba?
[Ilo Take cuabLHO3B’ I3HUM Tpad?

Ak 3pobuTH rpad CUIBLHO3B’ A3HUM?

Axuit nusx 06xoay rpada € HezaneKHUM?

© o N kN E

Ax popmyeTbest HE3ANSKHUM MITSX?

=
o

. IIlo Take 41cia0 KOMIOHEHT 3B’ I3HOCTI?

[EEN
[EEN

. SIKi cmocoOu 3HAXOKEHHS [IUKJIOMATUYHOI CKJIAJIHOCTI BA 3HA€ETE?

[N
N

.o Bu3HAYae YUCIO JIHIHHO  HE3AIEKHUX  KOHTYpPIB B
CHJIBHO3B I3HOMY rpadi.
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PO3JILI 5
METPUKM OITHKU CKJIAJJTHOCTI IPOTPAMHOI CHCTEMHA
(XOJICTEJIA, MAK-KEWBA, TKUJIBA, CIITHA, YETITHA)

5.1. TeopeTnuHMii MaTepiaj 3 TeMH PO3aiTy

Metpuka Xoncrena. Ilpu 3acTocyBaHHI METpUKH XOJCTEAa YaCTKOBO
KOMIICHCYIOTbCS HEIOMIKHM, MOB’sI3aHI 3 MOXKIIMBICTIO 3allUCy OJHIET 1 TIET X
(GYHKITIOHATBHOCTI PI3HOIO KUIBKICTIO PSIIKIB 1 OTIEPaTOPIB.

BukopucroByroun METpUKY X0JICTENA, BUBHAYAIOTH:

1) N1 — yKco pi3HUX OMEpaTOPIiB JaHOT peatizalliil (YHIKaIbHUX ONEpaTopiB),
BKJIFOYAI0YM CUMBOJIM-PO3AUIBHUKH, IMEHA TPOLIETYP 1 3HAKU ONEPalliii;

2) N2 — 9uCIIo Pi3HUX OMEPaHIiB AaHOI pearizallii (YHIKAIbHUX OTICpaHIiB);

3) N1 — 3arampHe 4HCIIO BCiX ONEpaTOPiB;

4) N2 — 3arajibHe YUCIIO BCIiX ONEPaH/IiB.

Ha ocHOBI HaBeIeHUX BUIIE XapaKTEPUCTUK 3HAXOISTh:

a) N=n1+n2 — 10BiAHUK (CIIOBHUK) MPOTPaAMHU;

6) N=N1+N2 — 1oBXuHY MpOrpamMu;

B) V = (N1+N2) * log,(n1+n2) — oGcsr nporpamy.

KinbkicTh CHMBOJIB, 110 BHUKOPUCTOBYIOTHCA IMpPHU peajizailii AesiKkoro
QITOPUTMY, BU3HAYAETHCS B YMCII 1HIIMX MapaMeTpiB 1 CJIOBHUKIB TIPOrpaMH N,
[0 TpPEACTaBisie CcO00I MIHIMAJIBHO HEOOXIJIHY KIJIBKICTh CHUMBOJIB, IO
3a0€3MeuyI0Th peai3alliio alropuTMy.

Jlami XoacTeaom BBeACHO N* — TEOPETUYHUMN CIOBHUK MPOTpaMu, TOOTO
CJIOBHMKOBUH 3arac, HEOOXITHUN MJis HANMMCaHHSA TMpOrpamMu 3 ypaxyBaHHSIM
TOTO, 10 HEOoOX1HA (PYHKIIIS BXKE peasli3oBaHa B JaHIM MOBI 1, OTXe, Iporpama
3BOJIMTBHCS JI0 BUKIWKY Iii€i ¢yHkmii. Hampukmam, 3rimao 3 Xosctemaowm,
MOXKJIMBE 3JIMCHEHHS MpOLEIypU BUIUIEHHS TMPOCTOrO0 4YHCIa MOrjio 0O
BUTJISIIATH TaK:

CALL SIMPLE (X,Y),
ne Y- MacuB YHCEIIbHUX 3HaY€Hb, 10 MICTATH TyKaHEe YUCIIOo X.

TeopeTnyHuil CIIOBHUK B IIbOMY BUMAJKYy Oy/i€ CKJIalaTuCs 3
nl*: {CALL, SIMPLE (...)} n1* = 2;
n2*: {X, Y}, h2*=2;

a oro TOBXKWHA, sIKa BU3HAYAETHCS SIK
n*=nl*+n2* gopiBHroBatume 4.
BukopucroByroun n*, Xosacren BBoauTh OoIiHKy V*: V* = n* log,n*, 3a
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JIOTIOMOT'O0 SIKOT OMTUCY€EThCS MOTEHIIHHUNA 00CAT MPOrpaMu, 0 MaKCUMAaJIbHO
KOMIAKTHO peai3ye JaHUN alrOpUTM.

—V*=n* * log,n* — TeopeTruHuii 00'eM mporpaMu, ae n* — TeOPETUUHUI
CIIOBHUK Tporpamu. Lle moTeHIiansHuii o0cAT mporpamu

— D — ckimagHicTh mporpamMu

— L — piBeHb nmporpamu (piBeHb AKOCTI IPOrpaMyBaHHS)

— A — piBEeHb MOBHU

— N'=nl * log, (n1) + n2 * log,(n2) — TeopeTryHa AOBKHUHA IIPOrpaMu
(11 CTHIIICTUYHO KOPEKTHUX mporpam BiaxwuieHHs N Big N' He mepeBuIlye
10%)

— L = V*/ V - piBeHb SKOCTI MPOrpaMyBaHHs, JJIs i[I€aJIbHOI MPOTrpaMu
L=1

— L'=(2 *n2) / (n1 * N2) — piBeHb SKOCTI IpOTrpaMyBaHHsI, 3aCHOBaHUI
JMILE Ha TapaMeTpax peajpbHOi MporpamMu 0e€3 ypaxyBaHHS TEOPETUUYHUX
napameTpis,

EC=V/(L"') 2 — cknaaHicTh pO3yMiHHS IPOTPAMH,

D=1/L"'— TpyaoMiCTKiCTh KOAYBaHHS MPOTPAMH,

y'=V / D2 — piBeHb MOBU BHPAKECHHS

| =V / D — indopmaniitauii 3MIiCT MporpamMu, JaHa XapaKTCPUCTHKA
JI03BOJIsSIE BUBHAYUTH PO3YMOBI BUTPAaTU HAa CTBOPEHHS POTrpamMu

E =N "log2 (n/L) - ominka HEOOXiTHUX IHTEIEKTyaIbHUX 3yCHIJIb TIPU
po3po0IIi TporpaMu, IO XapaKTepU3y€e€ YHUCIO HEOOXITHUX eJIeMEHTapHUX
pillleHb IPU HAMMUCAHHI POTPaAMHU.

Ominka mMoBu nporpamyBanHsa A = L2 * V. Bona xapakrepusye piBeHb
MOBH MPOTPaMyBaHHS.

Mertpuka XoJcrena «IHTEIEKTyaIbHOCT». 3a IOMIOMOTOIO0 1i€1 METPUKHU
['oncTten 30MpaBcs  BUMIPIOBATHM  IHTEJEKTyaJlbHUH 3MICT  QJITOPUTMY,
1HBaplaHTHE IO BIJHOIIIEHHIO /10 MOB peamizamii. [=L * V.

Metpuka Xojactena  KUTbKOCTI  NOMUJIOK.  KigbKICTh  MOMMIIOK
B =N /3000, ne N — KiJIbKICTh PSAKIB Y IPOTPaMi.

Metpuka YeniHa € METPUKOIO CKJIAIHOCTI MOTOKY KEpyBaHHS JaHMUX,
CyTb METOJly NOJIAra€e B OUIHLI 1H(GOPMAIIIHOT MIIHOCTI OKPEMO B3SITOrO
IPOrpaMHOTO MOJYJIsS 3a JOMNOMOIOI0 aHaji3y XapakTepy BHUKOPHUCTAHHS

3MIHHHUX 31 CUCKY BBEJICHHS-BUBEICHHS.

Bcs MHOXMHA 3MiHHI/IX, JKa CKJIaga€ CIIHCOK BBCIACHHA-BHUBCICHHA,
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po30uBaeThCsa Ha 4 QYHKIIOHATIbHI TPYIIH:

1. P — BBOASITHCS 3MiHHI 7151 PO3PAXYHKIB 1 JIJIs 3a0€31I€UCHHS BUBEACHHS,

2. M — MoaudikyroTbcs, a00 CTBOPIOBaHI BCEpPEAMHI IMTPOTpaMu 3MiHHI,

3. C — 3minHI, 1m0 OepyTh y4acTh B yHpaBIiHHI poOOTOI0 MPOTPaMHOTO
MOyJIA (KEpYroYl 3MiHH1),

4. T — 3MiHHI, SKI HE BHUKOPUCTOBYIOTHCS B Mporpami ( «mapa3uTHI»)
3MiHHI.

OCKiTbKH KOXHa 3MiHHA MOXE BUKOHYBAaTH OJIHOYACHO KiIbKa (YHKIIiH,
HEO0OX1THO BpaXOBYBAaTH il B KOXKHIH BIJIMIOBIIHIN (YHKITIOHATBHIN TPYIIL.

Mertpuka Yemnina:
Q = al*P + a2*M + a3* C + a4*T, nme al, a2, a3, a4 — Barosi
KOe(]iIlieHTH.

Barosi koedirieHTH BUKOPUCTaH1 JJI BiIOOpaKEHHS PI3HOTO BIUIMBY Ha
CKJIAJHICTh MpOrpaMu KOXHOi (yHKIIoOHaNbHOI Tpynu. HaiiOuiemry Bary,
piBHMit 3, mae dyHKUioHaTbHA Tpyma C, Tak SK BOHA BIUIMBA€ Ha TOTIK
VIOPABIIHHSA MporpaMu. BaroBi Koe(ileHTH I1HIIMX TPyl PO3MOAUISIOTHCS
HacTynmHUM yuHOM: al =1, a2 = 2, a4 = (0.5. Barosuii koedimient rpynu T HE
nopiBHIOE 0, OCKUIBKH «IIapa3UTHI» 3MIHHI HE 30UIbIIYIOTh CKJIQJHICTh MOTOKY
JAHUX TIPOrpaMH, ajie 1HOMI YCKIJIQIHIOIOTh ii PO3YMIHHS. 3 ypaxyBaHHIM
BaroBUX KOE(QII1€HTIB:

Q=P+2M+3C+05T

Metpuka CniHa TpYHTYeTbCS Ha JIOKadi3aiii 3BEpHEHb 10 JaHUX
ycepeauHi KosKHOT mporpamMHoi cekirii. CIiH — 11e YUCI0 TBEPAKEHbD, K1 MICTITh
JNaHuM 1aeHTUdIKaTop, MK HOro mnepmuM 1 OCTaHHIM TOSIBOKO B TEKCTI
nporpamu. OTxe, ineHTUdIKaTOp, MO 3'IBUBCA N pa3, Ma€ CIiH, piBHUMA n-1.
[Tpu BenMKOMY 3HAUEHHI CIIHA YCKJIAIHIOETHCS TECTYBAHHS 1 HAJIATO/I>)KEHHS.

Metpuka xuiadi. Bona BITHOCUTBCS 10 KUIBKICHUX METPHUK 1 TOKa3ye
CKJIQJHICTh TMPOTPaMHOTO 3a0€3MedYeHHs Ha OCHOBI HACHMYEHOCTI MPOTpaMu
YMOBHUMHU omeparopamu abo omnepatopamMu Iukiay. JlanHa wmeTtpuka, He
JTUBJITYUCh HA CBOKO TIPOCTOTY, JOCHUTH 100pe BimoOpaxae CKIAJHICTh
HAIMlMCaHHSA 1 PO3YMIHHSI MpOrpamMu, a NpH J0JIaBaHHI TAaKOro IMOKAa3HUKA, SIK

MaKCUMaJIbHUN pIBEHh BKJIAJEHOCTI YMOBHHMX 1 IIMKJIIYHUX OIEPaTOPIB,
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e(EKTUBHICTh JAHOT METPUKH 3HAYHO 3POCTAE.

Opnielo 3 HaWOUIBII TPOCTUX, aje JOCUTh €(EeKTUBHHUX OIIHOK
CKJIaJIHOCTI mporpam € Metpuka T. Jxkin0i, B sKif JOTiYHA CKJIAQTHICTh
IpOrpaMu BU3HAYAETHCS SIK HacMueHicTh mporpamu Bupaszamu [F THEN ELSE.
[Tpu IbOMY BBOJSITHCS JIBi XapaKTEPUCTUKU:

1) CL — abcomroTHa CKJIAMHICTh NPOTPAMH, IO XaPAKTEPU3YETHCS
KUTBKICTIO OTIEpaTOpPiB YMOBHU;

2) cl — BigHOCHAa CKJIAOHICTH MPOTPaMH, IO XaPaKTEPU3YETHCS
HACHYCHICTIO TPOTPaMH OIepaTopaMyd yMOBH, TOOTO cl BH3HAYaeThCA SK
BimHomeHHs CL 10 3araapHOT KITBKOCTI OTIEPATOPIB.

BuxopucroBytoun wmetpuky Jxin0i, 11 JOMOBHUIM 1€ OJIHIEIO
CKJIaJIOBOIO, 4 CaMe€ XapaKTepUCTUKOI MAaKCHMAJIbHOTO PIBHS BKJIAJIEHOCTI
oneparopa CLI, mo mo3Boiuiao 3actocyBaTd MeTpuky JDkinOi g0 aHamizy

LIUKIIIYHUX KOHCTPYKIIIH.
5.2. IIpakTtuuna po6ora Ne 5

Tema: MeTpuku OIIIHKM CKJIAQTHOCTI MporpamMHoi cucteMu (XoJcTtena,
Mak-Keii6a, />xun6a, Crina, Yemnina).

Meta podoru: HaBuuTrch BUKOHYBAaTH PO3pPaxyHOK METpPUK XOJICTENa,
Mak-Keii6a, J>xun6a, Crmina, Yemina.

3aBIaHHA.

JIist 3agaHuX porpam — JiHIKHOT TPOrpaMHu, MPOTrpaMu 3 BKa31BHUKAMHU

Ta mporpamu 3 moayssimu (nuB. Jonatku A,b,B) Bukonatu:

1. Po3paxyHok metpuku Xosicreaa. CIOBHUKU ONEPaTOpIB Ta ONEPaH]IiB
NOJIATH y BUTJISAI TaOJIUI ISl KOXKHOT iporpam (auB. Ta6m. 4.1-4.3):

Tabmnus 4.1
MeTtpuxa XoJicreaa AJis JiHIAHOI MporpaMu

CrnoBHUK omepaTopiB CrnoBHUK omnepaHiB (OnepaHy,
(omepatopH, KUIbKICTh) KIJTBKICTB)
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Taomurs 4.2
Metpuka XoJjicrena AJs NPOrpamMu 3 BKa3iBHUKAMU

CnoBHUK omnepaTopiB CnoBHUK orepaHiB

Taomurg 4.3
MeTtpuka XoJjicreaa AJs NPorpamMu 3 MOAYJISAMHU

CII0BHHK OnepaTopiB CoBHMK OmnepaH/IiB

Ha ocHOBI HaBeAEHMX BHILIE XAPAKTEPUCTUK BUYHCIUTU CIOBHHK
porpamMu; JOBXKHWHY MPOrpaMH; TEOPETUYHY JOBXHHY Iporpamu, 00’eM
nporpaMu, piBeHb MPOrpamMu 3 0e3 OIIHKK TEOpeTUYoro o0cAry,
1H(pOpMaIITHUI 3MICT POTPAMHU.

2.300pasutu rpadu IS mporpaM Ta OOYHMCIUTH ITUKIOMATHYHY
cKJIaaHICcTh 3a Mak-Keioom.

3. 3nificHUTH po3paxyHOK MeTpuku Yemnina (nuB. Ta0m. 4.4).

Tabmuus 4.4
Metpuka Yenina ajst nporpam

JliniitHa porpama HpgrpaMa 3 Hporpama 3

BKa31BHUKaMHU MOJYJIIMHU
P
M
C
Q
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4. Po3paxyHOK METPHKH cITiHa (quB. Tadi. 4.5).

Tadomug 4. 5
Metpuka Cnina Ajs1 nporpam
Jluniitna IIporpama 3 [Iporpama 3
nporpama BKa31BHUKaMHU MOZIYJIAMU
Choice
File
Num
Path
St

5. Po3paxynok metpuku J[>xumnbda.
JlonaTkoBe 3aBIaHHSA

Hanucartu nporpamy, sika BUKOHY€E HACTYITHI (PYHKIIII:
* BBenienHs JaHUX MPO TOBapy MarasuHy;
* 3anuc B (aiilsl Ha TUCKY;
* [Tomyx 3amnucy;
* BUCHOBOK Ha e€KpaH 3HAWICHUX 3aITUCIB.
[Iporpamy He0OX1ITHO HANTUCATH B TPHOX BapiaHTax:
» JliniliHuii (BeCh TEKCT B OJTHOMY MOJTYJI);
* 3 BUKOPUCTAHHSIM MOIYJIIB JIJIsI KOKHOI (PYHKIIIT;
* 3 BUKOPUCTAHHSIM BKa31BHUKIB.

[TpoBecTu po3paxyHOK METPUK CTBOPEHUX MPOTPAM.
5.3. KoHTpOJ/IbHI 3aIUTAHHA

Sk BU3HAYAETHCS CIIOBHUK NIPOTpaMu y MeTpHIll XoJcreaa?
Sk BU3HAYAETHCS JOBKUHA MIPOrpamMu y MeTpull Xoscrena?
Sk BU3HAYAETHCS OOCAT MpOrpaMu y MeTpuiri XoJcreaa?
o Take TEOPETUYHHI CIIOBHUK MTPOTPAMHU?

Sk BU3HAYAETHCS PIBEHB SKOCTI MPOTpaMyBaHHs?

R e o

Ha skl ¢yHKUIOHaNbHI Tpynu po30MBAIOTHCS 3MIHHI Yy METPHII
Yemnina?
7. SIxi BaroBi koe(ilieHTH (PYHKIIOHAIBHUX TPyN 3MIHHUX Yy METpPHII
Yenina?
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8. 1o Take cmoiu?

9. Uu yCKIAAHIOETHCS TECTYBaHHS 1 HAJArOPKCHHS TIPOTpaMu TPHU
BEJIMKOMY 3HA4Y€HHI cIiHa?

10. Yum xapaktepusyetrbest MeTpuka J>xumnoi?

11. Yum BH3HAYAETHCS JIOTIYHA CKJIAAHICTh MpOrpaMud Yy METPHII
Jxnn61?

12. Yum  BiApi3HA€ThCS  aOCOMIOTHA Ta  BIJIHOCHA  CKJIQJHOCTI
nporpaMmumMepuku Jxuin6i?
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PO3/LT 6

6.1. TeopeTnuHuii MaTepiaja 3 TeMH po3aiTy

[ToxkpokoBHIi aJdTOpPUTM OIlIIOBaHHS MPOTrpaMH Ha OCHOBI
(GYHKITIOHATBHUX TOUYOK.

Kpok 1. [TinpaxyHok (yHKIIIH B KOXKHIN KaTeropii

- 30BHIIIHI BBOJIU (BBEACHHS JaHUX KOPUCTYBAYiB).

METOA ®YHKIHIOHAJIBHUX TOYOK

METONY

- 30BHIIIIHI BUBO/U (3BITH, €KpaHH, PO3IPYKYBAHHSI, IOB1IOMJICHHS).
- 30BHIIIIHI 3alUTH (A1aJ0TOB1 BBOAU-BUBOIN).

- JlokanbHUX BHYTPIIIHI JOTIYHI (paiiniu (3BEpHEHHS /0 TEKCTOBUX

(aiinis).

- 3oBHilHI iHTepDEHCHI (aiiim.

Kpok 2. 3acTocyBaHHS BArOBMX MHOKHUKIB CKJIaIHOCTI (Ta01. 6.1-6.5).

Heo0X11HO MOMHOXXHUTH KOXHY BEIMYMHY KOHKPETHOTO TUIY (IIPOCTHUH,

CEpellHIN, CKJIaJHUI) BCepeArHl KOXKHOI KaTeropii (BHUBIA, BBEJCHHS, 3alHUTH,

daiinu, iHTepdeiicn) Ha BIIMOBIAHUIN BaroBUii MHOKHUK.

Tabmums 6.1
IHcTpykuii Mo BU3HAYEHHIO PIBHS CKJIAHOCTI J1JI1 BBOY
IMocuianus Ha EnemenTu nanmnx
daiinu 1-4 5-15 >15
0-1 Husbkuii (3) Husbkuii (3) Cepenniii (4)
2 Husbkuii (3) Cepenniii (4) Bucoxwnii (6)
>2 Cepenniii (4) Bucokuii (6) Bucokuii (6)

Taomurs 6.2

IHcTpyKIiI M0 BU3HAYEHHIO PIBHS CKJIAJTHOCTI /151 BUBOAY

[TocunanHs Ha EnemenTu naHux
(aiim 1-4 5-19 >19
0-1 Husbkuii (4) Huspknii (4) | Cepeniii (5)
2-3 Husbkuii (4) Cepenniii (5) | Bucoxkwuii (7)
>3 Cepenniii (5) Bucokwuii (7) | Bucokuii (7)
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Taomurs 6.3

IncTpykuii Mo BU3HAYEHHIO PiBHS CKJIAHOCTI JJIM 3aIIUTY

[Tocunanus Ha EnemenTn nanmx
daitmm 1-4 5-19 >19
0-1 Husbkuii (3) Husbkuii (3) Cepenniii (4)
2-3 Husbkuii (3) Cepenniit (4) Bucoxkuti (6)
>3 Cepenniii (4) Bucoxkuti (6) Bucoxwuii (6)

Tabauis 6.4

IHcTpyKUIii M0 BU3HAYEHHIO PiBHA CKJIAJHOCTI /151 BHYTPIlIHIX JIOTIYHHUX
daiiiis

Tumnu ejreMeHTiB

Enementu nanux

3amnuciB 1-19 20-50 >50
1 Husbkuii (7) Huspkuii (7) | Cepenniii (10)
2-5 Husbkuii (7) Cepenniit (10) | Bucoxkwuii (15)
>5 Cepenniit (10) | Bucoxkwii (15) | Bucokuii (15)
Tabmuus 6. 5

IHCcTpyKILii MO BU3HAYEHHIO PiBHS CKJIAIHOCTI JJI51 30BHIIIHIX
iHTepdeiicHnx paiiis

Tunu eneMeHTIB EnemenTtn manux
3ammciB 1-19 20-50 >50
1 Husbkuii (5) Husbkuii (5) Cepenniii (7)
2-5 Husbkuii (5) Cepenniii (7) | Bucokuii (10)
>5 Cepenniii (7) Bucokwuii (10) | Bucoxkuii (10)

B koxHy KaTeropiro 104at0ThCA MMiJICYMKOBI pe3yIbTaTH, sIKI BUPAXKEH1 B

KUIBKOCT1 «(D13MYHUX (PYHKI[IOHATIBHUX TOYOK.

Kpok 3. 3acrocyBanHs ¢akTopiB cepenoBUIla

HeoOxigHO OLiHUTH KOXKHUHU (akTop cepemoBuina (auB. Tadm. 6.6) 3a
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mkasoro Bizx 0 10 5 (B manomy Bumnaaky (0 o3Ha4a€ HEMOKIIMBICTh 3aCTOCYBAaHHS
¢daktopa). 1— BIIMB BUNAAKOBUM, 2 — HE3HAYHWH, 3 — BIUIUB cepelHid, 4 —
3HauYHUW, S5 — BIUIMB OcHOBHHU. DakTopu cepemoBuma (1. kaHanu mepenadi
nanux, 2. Posmominena o6poOka panHux, 3. Bumoru 10 NpoayKTUBHOCTI,
4. ITomupeHicTh BUKOPUCTOBYBaHOI KoH(piryparii, 5.Yacrora (IIBHIKICTB)
TpaH3aklid, 6. |HTepakTUBHUI 3anuT (3amuc), ONepaTUBHUN BBiA AaHUX, 7.

EdexTuBHICTh HaA PiBHI KIHIIEBOTO KOpUCTYyBaya, 8. [HTepakTUBHE OOHOBJICHHS,




9.

Cknagna oOpoOka,

10. TIloBropHe Bukopuctanusa, 11. Chopoiiene

nepeTBopeHHs/BcTanoBieHHs, 12. CnpomeHHs oneparii, 13. Bukopucranus Ha

JeKUTbKOX By3Jax, 14. [loTeHmian 3MiHA QYHKITIT).

Taomurs 6.6

Omnuc ¢pakropiB cepegoBuia

dakTop
cepenoBuIa

Peittunr( 0, 1, 2, 3, 4, 5)

OOMIH JaHUMH
(Data Communi-

cations)

Crymniae HeoOXimHocTi oOMiHy ganumu aiasa [IC,
HOro KOMYHIKIIIHHUN MOYJITUBOCTI:

O-IIC peamizoBaHa sSK €IWHWA TAKeT Ha
aBTOHOMHOMY KOMII I0TepI;

1-TIIC peanizoBaHa $IK €AWHUN TMAKET, aje Mae
BIIAJIEHUI BBEACHHS JaHUX a00 BlITaJICHUHN
BHUCHOBOK (JPYK);

2-IIC peanizoBaHa SIK €IWHUNA TMIaKeT, ajieé Mae
BI[IAJIEHUI BBEIEHHA JaHUX 1 BIIJAJICHUN
BHUCHOBOK (IPYK);

3-IIC Bxmtouae B cebe okpeMuid iHTepdeiicHu
010Kk ab0 KIIIEHTCHKY YaCTHUHY, MPU3HAYEHY IS
300py abo0 BigAalieHOi OOpPOKM NaHHX B PEXKUMI
peanpHOTO Yacy (on line);

4-g TIC B moBHOMY 0O0CSI31 BUKOPUCTaH1 KIIIE€HT-
CEpBEPHI TEXHOJIOTI], ajie MIATPUMYETHCS TUIbKU
OJINH THI TEJICKOMMYHIKAIII[IHHOTO MPOTOKOIY;

5-B [IC B moBHOMY 00Cs31 BUKOPHUCTaHI KIIEHT-
CEpBEPHI TEXHOJIOTIi 1 MIATPUMYETHCA OUIBII SIK
OJIUH THUIM TEJIEKOMMYHIKALII[IHHOTO MPOTOKOIY.

Posnoaineni
byHKIil
(Distributed
Functions)

Hasgnicte B [IC (yHKIIH MIATPUMKHA pO3NOILTIEHOT
00pOOKHU JJaHUX:

O-mami Mibx kommoHentamu IIC 1 cucreMu He
TIePEIAFOThCS;

1-T1C rotye maHi ajig KiHIIEBOT OOpOOKM 1HITUMU
3aco0aMu, HAMPUKIAJ, CJICKTPOHHUMHU TaOJUIISIMU
a6o CYB/I;

2- TIC rotye pnaHi, sKi TOTIM TEPEHAIOTHCSA IS
00poOKH (ane He JJI KIHIEeBOi) 1HIIWA KOMIIOHEHTI
CUCTEMU;

3- IIC miaTpumye po3noaijieHy o0poOKy 1 epegady
JaHUX B pEXHUMi peaslbHOro yacy (on line), amne
TIJTBKH B OJTHOMY HAIIPSIMKY

4- TIC miaTpumye po3noaiyieHy o0poOKy 1 nepegady
JAHUX B PEeXKUMI peasbHOro 4acy (on line) B 000x
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HaIpsaMKax;

S-pyHKIiT 00poOKH JTAHUX JTUHAMIYHO
BUKOHYIOTHCS Ha HANOLIBIII I IXO TSI A
KOMIIOHEHT] CUCTEMH

[IpoayKTHUBHICTB
(Performance)

CtyniHb KPUTHUYHOCTI BUMOT JI0 MPOJYKTUBHOCTI
[1C:

0-- HISIKUX CIeiaTbHUX BUMOT 10 MPOAYKTUBHOCTI
[1C kopuctyBauem He OyJ10 BCTAaHOBJICHO

1-Bumoru 10 MpOAYKTUBHOCTI 1 mpoekTyBaHHs [1C
Oyay BCTaHOBIICHI 1 PO3TJIAHYTI, ane Mmoo IX
3aJI0BOJIHUTH, Hi- SKHX CIEI[aJbHUX 3aXO0JIB HE
Tpeba OyIo;

2-yac BIAryky abo mpomyckHa 3aaTHicTe [IC
KpUTUYHI B TE€BHI MIKOBI TEPIOJaU, MPOTE
npoektyBaHHs [IC 3 ypaxyBaHHSM 3aBaHTaKCHHSI
[EHTPAIBHOTO TMpoliecopa He MOTPIOHO;

3-yac BiAryky abo mpomyckHa 3aaTHicTe [IC
KPUTHUYHI TMPOTITOM YChOTO poOOYOro mepioay
nepioau, npote npoektyBaHHs [IC 3 ypaxyBaHHAM
3aBaHTXXEHHS  IIEHTPAJIbHOTO  TMpolecopa  He
noTpiOHE;

4-Ha noaToK, BUMOTM A0 mpoayKTuBHOCTI IIC,
YCTaHOBJIEHI KOPUCTYBA4YEM, TOCUTh KOPCTKI, TOMY
Ha eraml MPOEKTYBaHHSA MOTPIOHUM  aHa3
MPOTyKTUBHOCTI;

5- Ha J0omaToK, IS TOro, I00 OOCIITH BUMOTL
KOPHUCTYyBaya, Ha eTarax MpoeKTyBaHHS, peasi3aii 1
BIIPOBA/DKCHHS  TMOTPIOHUM €  BUKOPHUCTAHHS
CreIiajJbHUX IHCTPYMEHTIB aHalli3y IPO- TUBHOCTI. ;

[HTEHCHBHO
BHUKOPUCTOBYBAaHA
KOH(piryparis
(Heavily Used
Configuration)

[HTEeHCUBHICTH BUKOPUCTAHHS OOJIaTHAHHS, HA
sakomy Oyne BcranosieHo [1C:

0 - IBHUX Y1 HESIBHUX OOMEXEHb Ha BUKOPUCTAHHS
pecypciB 001aIHaHHSI HE BCTAHOBJIEHO;
1-onepartiiini 0OMeXEeHHS ICHYIOTh, ajle BOHU
MEHII1, HIXXK Y THIOBOMY JI0JIaTKY, 1 TOMY
CHeIiaJbHuX 3yCHIIb JIS 1X 3a10BOJICHHS HE Oy/e
MOTPiOHO;

2-71esikl BUMOTH 3 O€3MeKH 1 9acy, BU3BaH1
¢ynkionyBanusaM iHmmx [1C, npucytHi;
3-PUCYTHI CHEIiabHI BUMOTH JI0 MPOIIECOpa,
MoB’s13aH1 3 poO6oTor0 OKpemux vactul [1C;
4-BCTaHOBJICHI OmeparliiiHi 0OMEKEeHHSI BUMararoTh
mimiTHOTO BukopucTtanHus [1C nentpanbsHoro abo
B1JIJIAJICHOTO MPOIIEeCcopa;

5-Ha JI0JIaTOK, ICHYIOTh CIieliaJIbHI OOMEXXEHHSI, 5Kl
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HaknanarTbes Ha [1C, B po3noaiieHux
KOMIIOHEHTAX CUCTEMHU

IHTEHCUBHICTH
TpaH3aKIIii
Transaction Rate

0 - miKoBI Mepi0U TPaH3aKIIIKM roji YEeKaTH;
1-1iKOBI MEeP10U TPAH3AKIIIH OYIKYIOTHCS IIOPIYHO,
II0CE30HHO, MIOKBAPTAIBHO, IIIOMICSIYHO;

2-TIIKOBI MEP10M TPaH3aKIIIi OUiIKYIOThCS
IIOTHKHS,

3 - TKOBI MEPio TPAaH3aKIIIH OYIKYIOThCS MOTHS;
4-IHTEHCUBHICTh TPaH3aKI[iii, BCTAHOBJICHA
KopuctyBaueM y BuMorax 1o [1C abo yromax mpo
piBEeHBb OOCITYTOBYBaHHS, TOCUTh BHCOKA, 1100
BUMAaraTH aHaji3y IMPOAYKTUBHOCTI Ha eTarl
MIPOCKTYBaHHS;

S-IHTEHCUBHICTh TpaH3aKIliif, BCTAHOBJICHA
KopuctyBadeM y Bumorax jo [1C abo yrogax rpo
piBEHb 0OCIIYyTOBYBaHHSI, IOCUTh BUCOKA, 100
BUMAaraTy aHaii3y NpOAyKTUBHOCTI 3
BUKOPUCTAHHSAM CIICIIAIbHUX 1HCTPYMEHTIB Ha
eTanax NMpOeKTyBaHHs, peali3alii Ta BIPOBaKEHHS

Jl1amoroBuii BBij
TaHUX

(On-line Data
Entry)

CkiaiHICTh J11aJJIOTOBUX TPaH3aKLIN 3 ypaXyBaHHIM
qucia eKpaHiBQYHKITIHI:

0-Bcs TpaH3akinii 00pOOISIIOTECS B ITAKETHOMY
pEeXUMI;

1-Bix 1% mo 7% TpaH3akIiii € iIHTEpaKTHBHUM
BBEJICHHSIM JIAHHX;

2-Bix 8% 1o 15% TpaH3akiiiii € IHTEpaKTUBHUM
BBEJCHHIM TaHuXx$

3-Big 16% mo 23% TpaH3akIiii € IHTEpaKTUBHUM
BBEJICHHSIM JIAHHX;

4-Bia 24% no 30% TpaH3akuUiid € IHTEPAKTUBHUM
BBCJICHHSIM JIaHHX;

5-01b11e 30% TpaH3aKiliil € IHNTEpaKTUBHUM
BBCJICHHSM JIAHUX.

EdextuBHicTb 1151
KIHIIEBOTO
kopuctyBava(End
User Efficiency)

CryniHp MIATPUMKHU J1aJOTOBUMHU (QYHKIISIMU
€(hEeKTUBHOCTI JJI KIHIIEBOTO POOOTH KIHIIEBOTO
KOpHCTyBaya OL[IHIOETHCS 3a HasiBHICTIO B 11C
HACTYMHUX €JIEMEHTIB MPU3HAYEHOTO
KOPHUCTYBAIIbKOTO 1HTepdeiCy:

Jlomomora npu Hagiraiii (QyHKIIOHaIbHI KJIaBilIi,
MOCHWJIAHHSI, TUHAMIYHE MEHI0);

MEHIO;

on-line momomora i TOKyMEHTaIlis;
aBTOMAaTHUYHA YCTaHOBKA KypCOpPY;

CKPOJIIHT;

BiJiJasieHa JIpyK (3a JormomMororo on-line
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TpaH3aKIIii);

3amporpaMoBaHUX KOPHUCTyBaueM (yHKIIIOHAIbHI
KJIaBIIII;

rakeTHa 00poOKa JIaHuX uepe3 on-line TpaH3aKIlii;
BUOIp €KpaHHUX JIAHUX 32 JOTIOMOT'0I0 KYypCopy;
1HTEHCUBHE BUKOPUCTAHHS HETaTUBHOIO
300paxXeHHsI, MiJCBIYYBaHHSA, KOJIbOPOBOTO
MIIKPECICHHS 1 THINX yKa3y- TEJeH;

JIpYKOBaHa KOTisl KOPUCTYBATLHUIIBKOT
JIOKyMEHTAITi1;

iHTepdelic 3 MuIIeo;

BCIIJIMBAIOYl BIKHA;

BUKOHAHHS 013HeC (QYHKIIIHN sTkoMOoTra OLIBIIIOI0
KOJIiYe- CTBOM €KpaHiB;

MIATPUMKA JBOX MOB (BBaXKAETHCA K 4 MyHKTY);
OaraTroMoBHa MiATPUMKA (BBAXKAETHCS 5K O
MYHKTIB).

0-Bce BUIIIETIEpEIIIUCHE BIACYTHIN

1-npucytHi Bix 1 10 3 myHKTIB

2-TIpUCyTHI BiA 4 10 5 MyHKTIB

3-mipuCcyTHI 6 1 O17IbIIIE MyHKTIB, aj1e HEMae
0COOJIMBUX KOPUCTYBAIILKUX BHMOT JI0
€(EeKTUBHOCTI;

4-nipucyTHi 6 1 OLIbILIE MYHKTIB, 1 BCTAHOBJIEHI
BUMOTH J10 €EeKTHUBHOCTI JIJIsl KIHIIEBOTO
KOPHUCTYyBay4a JOCUTH CYBOPi, 1100 MOTPiOH1 Oyiu
creriaibHi JOCTIKEHHS JIF0JICBKOTO (hakTopa
(HampuKJIaJ, MiHIMI3aIlis HATUCKAaHb Ha KJIaBiIlI,
MaKCH- MH3aI1sl 3aMOBYYBaHb, BUKOPUCTAHHSI
11abJI0H1B);

S-nipucyTHi 6 1 OUIbIIE MYHKTIB, 1 BCTAHOBJICHI
BUMOTH JI0 €(h)eKTUBHOCTI JIJIsl KIHIIEBOTO
KOPHUCTYBaya JOCUTh CYBOPI, 1100 MOTP1OH1 Oyiu
CrieliaJIbHI THCTPYMEHTH ISl AEMOH- 1111
JOCSITHCHHSI IIOCTABIICHUX ITIICH.

OmnepaTtuBHE - BukopucTtanHs orepaTHBHOTO OHOBJICHHS
OOHOBJIEHHS OCHOBHHX (DaiiJIiB:

(On-line Update) 0-BiACyTHE;

1-npucyTHe onepaTBHE OHOBJIEHHS Bi 1 110 3
ynpapisirounx (aitnis. OOcAT OHOBJICHb HEBEIUKUIT
BITHOBJICHHSI IIPOCTE;

2-TIPUCYTHIH ONlepaTUBHE OHOBJICHHSI ORI HIX 3
yrnpasisitounx (aitniB. OOcAr OHOBJIEHb HEBEJIUKUI
BIJIHOBJICHHS IPOCTE;
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3-NPUCYTHIN ONepaTUBHE OHOBJICHHS O1IBIIOT
YaCTHHU BHYTPIIIHIX JOTTYHHUX (aitiiB;

4-Ha MOJIaTOK MPUCYTHIM CHEIiaJbHO po3podiieHa
3aXUCT BiJl BTpaTH JaHUX;

5- Ha T0O1aTOK TPOIIECH BiTHOBJICHHS BUMAraroTh
BEJIMKUX 3aTpat. [Iporenypy BiTHOBICHHS BUCOKO
aBTOMAaTH30BaH1 3 MiHIMaJIbHUM BTPyYaHHSIM
orepaTopa

Cki1agHiCTh
00poOKH

naaux (Complex
Processing)

Cknagnicts 00po6ku nanux B [IC omiHIo€THCS 32
HasBHICTIO:

e YUYTIIMBUX KepyBaHb. Hampukiian, choemiaibsHuX
nepeBipoK Ipu 00poOIIi Janmx) i/ abo cneriaabHOl
0OpOOKHM JaHMX JIJIs 3a0€3MeYCHHS OC3ITCKH)

e IIHUPOKOT JIOTTYHOI 0OPOOKHU JaHUX;

e IIMPOKOI MATEMATUYHOI OOPOOKHU JaHUX;

e BEJIHMKOI KUIBKOCTI OOpOOJIOBAHUX BHHSTKIB B
pe3yNbTaTi HE3aBEepUICHUX TPaH3AKIINA, HATPUKIIA]
IpU  HE3aBEPIICHMX TPaH3aKlii, BUKIUKAHUX
MPUIUHEHHSAM TEIeO00pPOOKH, 3HUKIUX 3HAYCHHSX
JAaHUX, HEBIAJIUX BUIIPABICHHS;

e CKJQJAHOI  00pOOKOIO Opu  YNpaBIliHHI
MHOKUHHUMH  MOXJIMBOCTSIMH  BBEJACHHSI  /
BUBEJICHHS, HaNpUKIAI, [Js MyJbTiMenaia abo
HE3aJIe)KHUX IPUCTPOIB.

CknagHicTh 0OPOOKHU JaHUX:

0-Bce BumIenepeiueHe BiACYTHIMH;

1-€ u1och 0/1HE 3 MEPEPaXxOBAHOTO BUILIE

2-TipuCyTHI OyAb-sIKi 2 3 IepepaxoBaHUX BUIIIE
MYHKTIB;

3-npucyTHi OyAb-sKi 3 3 IepepaxoBaHUX BUIIIE
MYHKTIB;

A-ipuCyTHI SIKICh 4 3 TIepEepPax0OBaHUX BUIIE MMYHKTIB
S-TIPUCYTHI BC1 5 3 MepepaxOBAHMUX BUILE MYHKTIB.

10

[ToBTOpHE
BUKOPUCTAHHSA

(Reusability)

O1iHKa BUX1IHOTO KOAY 3 TOUKH 30py HOT0
MMOBTOPHOTO BUKOpUCTaHHA B iHIIUX [1C:

0-8 IIC wHemae Koy, NPHU3HAYEHOTO Jis
MOBTOPHOT'O BUKO BaHHS;

1- [IC npucyTHi# KO, MPU3HAYECHUN JISI
MOBTOPHOT'O BUKOPUCTAHHS;

2-meniie 10% xony I1C po3risgaroThes K
HEOOX1TH1 JJ1s OLTBIN, HI’K OHOTO KOPUCTYBAYa;

3-10% xomy I1C 1 GBI pO3TISAAFOTHCS K
HEOOX1IH1 JJ1s1 OUIBIII, HI’K OJJHOTO KOPUCTYBaua;

4-TIC cnemianbHO po3pobiieHo 1/ abo
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JOKYMEHTOBAHO, 11100 MOJIETIIUTH IIOBTOPHE
BUKOPUCTAHHA KO/Y 1 HOT0 HaCTPOIOBAHHSI MOJIb
30BaTeNIeM MPOBOAUTHLCS HA PiBHI BUXiAHUX KOJIIB;
S5-IIC  cnmemianbHO  po3pobieHo 1/  abo
JOKYMEHTOBAaHO, 100  TOJIETIIUTH  TOBTOpHE
BUKOPUCTaHHA KOAY 1 MOro HamamTyBaHHA IS
3aCTOCYBaHHS  TMPOBOJUTHCS 33  JIOTIOMOTOIO
HiATPUMKA (TEXHIYHO-TO 00CITyrOByBaHHS)
napaMeTpiB KOpUCTyBaya.

11

Jlerkicthb
YCTaHOBJICHHS

(iHCTAMAIIIT)
(Installation Ease)

CtyniHp JIETKOCTI MPOIECY YCTAHOBKHU (1HCTAJISIIIT)
i HanmamryBanHs [1C:

0 - Hemae 0COOJIMBHUX BHMOT KOpPHUCTyBada, 1 HE
NOTPIOHO CIeiaIbHOI YCTAaHOBYOI TPOTPaAMH;

1 - Hemae 0cCOOJMBUX BHUMOT KOpPHUCTyBauda, aje
MOTPIOHO crelliajgbHa YCTaHOBYA MTPOTpaMa;

2 - BUMOTH A0 IICPCHOCY JaHUX 3 OJHOI'O HOCIS Ha
THIITUH 1 a0 lHCTaﬂ}IHII C(l)OpMy.]'IBOBaHl
KOPHUCTYBA4UCM, KCplBHI/IHTBO 10 IICPCHCCCHHIO 1
lHCTaJ'ISII_Ill HpeI[CTaBJIeHl 1 HpOTeCTOBaHl. Broius
IIEPCHCCCHHA JdaHHUX Ha IIPOCKT HC BBAKAECTHCA
BaKJIMBUM,

3 - BUMOTH JI0 TEPEHOCY JaHUX 3 OJTHOTO HOCIS Ha
iHmmMiH 1 go  iHCTamAmii copmynboBaHi
KOPHUCTYBadeM, KEPIBHUIITBA 1O TIEPCHECEHHIO 1
IHCTANAIIT TpeACcTaBieHl 1 MpoTecToBaHi. Brums
NEPeHECeHHS! JaHUX Ha TPOEKT BBAXKAETHCS
BXKITUBUM;

4 - Ha AOJATOK J0 MyHKTY 2 HaJaHl 1 IPOTECTOBAHI
ABTOMATU30BaHI 1HCTPYMEHTH I TIEPEHECECHHS
MAHUX 1 1IHCTAJALUI;

S Ha JI0AATOK J0 MYHKTY 3 HajaHl 1 MPOTECTOBaHI
ABTOMATU30BaHI 1HCTPYMEHTH I TIEPEHECECHHS
MAHUX 1 IHCTAJIALI].

12

IIpocrora
BUKOPHCTAaHHA
(Operational Ease)

[Ipocrota Bukopuctanus - edpektuBHicTh [IC npu
BUKOHAHHI OCHOBHHUX OIEpalliii TakuX, K MYCK,
pe3epBHE KOIIIOBAHHS, PE3EPBHOM BITHOBJICHHS, 1
T.I ..

0-Hemae 0COONMBHUX BHUMOI KOpPHUCTyBaua 3a
BUHSATKOM HOPMAaJIbHOI MPOLEAYPHU PpPE3EPBHOTO
KOIIIFOBaHHS;

1-4-onuH, KibKa a00 BCl 3 TIEpepaxOBaHUX HUKYE
MYHKTIB MOXYTh OyTH 3acTocoBaHi a0 naxoro I1C.
Koxen myHKT mae Bary piBHY 1, KpiM OCOOJIHMBO
00yMOBJIEHOTO BHUIAJIKY:
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- edexTuBHI poIeaypU 3aBaHTAKCHHS,
pe3epBHOTO KOIIIOBAHHS 1 BIIHOBJICHHS HaJaHI1, ajie
BTpYYaHHSOIIEpaTopa Bce kK MOTPiOHO;

— edeKTUBHI POIEAYpH 3aBaHTAXCHHS,
pPE3EpBHOTO KOIIIOBAaHHS 1 BIJHOBJICHHS HaJaHI,
BTpY4YaHHs Olleparopa He MOTPIOHO (BBakaTH LM
MYHKT 3 Baroio 2),

- IIC  wmiHIMI3ye HEOOXITHICTh  MOHTYBaHHS
CTPIYKU;

- IIC MIHIMI3Yy€ HEOOXI1/THICTh 00poOKHn
JIOKyMEHTIB;

S-TIC COPOCKTOBAHO  JJII ~ aBTOMATHYHOTO
dbynkuionyBanusa. lle o3Hayae, 1mo He MOTpiOHE
BTPYUYaHHSI OIE€paTopa B YIPABIIHHSI CUCTEMOIO, 32
BUHSITKOM TIPOLETYp 3aBaHTAKEHHS 1 BUKIIOYCHHS.
I[IC Mmae ¢yHKIIIO aBTOMAaTUYHOTO BIJIHOBJICHHS
T1CIIs1 TOMUJIOK.

13

[TommproBaHiCTh
(Multiple Sites)

MosxuBicts  yctaHoBku — [IC  Ha  pi3HI
00YHMCITIOBAJIbHI CUCTEMH B PI3HUX OpraHizalisax:

0 - TIC He po3paxoBaHe Ha BUKOPHCTAHHS OLTBII
HDK OJIHUM KOpUCTyBaueM a00 Ha YCTaHOBKY
OUIBII HIXK HA OJTUH KOMIT'IOTEp;

1 - npu npoektyBaHH1 BUMOrH 1o ycranosui [1C
Ha JIGKUJIbKa KOMM'IOTEpiB OyJauM BpaxoBaHi,
npuyomy, aane I1C Moxe BUKOHYBaTHUCA TUIBKH Ha
IIGHTUYHOMY  amapaTHOMy Ta IPOTrpaMHOMY
3a0e3Ie4YeHHI;

2 - TpU MPOEKTyBaHHI BUMOTH 1o yctaHosii [IC
Ha JICKITbKa KOMI'IOTEpIB OyiauM  BpaxoBaHi,
npuyomy, aane I1C Moxe BUKOHYBaTHUCA TUIBKH Ha
CXokoMmy (CymicHOMY) amapatHoMy Ta / abo
IpOrpaMHOMY 3a0€3MEeUEeHHI;

3 - mpu mpoekTyBaHHI BUMOTH 1o yctaHosmi [1C
Ha JIGKIJTbKa KOMM'IOTEpiB OyJiaM  BpaxoBaHi,
npuuomy, nane I[IC Moke BHKOHyBaTHCS Ha
pi3HOMYy amapaTHoMy Ta / abo mporpaMHOMY
3a0€e3NeUeHHI;

4 - HaBeJleHI 1 MPOTECTOBAaHI IOKYMEHTAIis 1 TUTaH
migtpumkn 1o ycranoBui  [IC  Ha  Kijbka
koMmm'ioTepiB, a came [IC ynoB- nerBopser
nyHKTaMm 1 abo 2 11boro neperiky;

- HaBEJCHI 1 MPOTECTOBaHI JOKYMEHTAIllsl 1 TUIaH
miaTpumkd 1o ycranoBmi  [IC  Ha  Kijmbka
koMmm'toTepiB, a came [IC ymoB- 1eTBOpSET MyHKTY
3 JTaHOTO MEPEITIKY.
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14 | JIerxicte 3MIHHA
(Facilitate Change)

Jlerkicte mpuctocyBanns [IC g0 3wmiH, 110
BHOCSITbCA ~ KOPUCTYyBadeM,  OLIHIOETHCS  TIO
HasSIBHOCTI:

- MOXKJIMBOCT1 OpraHi3allii THyYKHX 3alMTiB 1 3BITIB,
110 0OpOOJIAIOTH MPOCTI BUMOTH, HAITPUKJIIA, TIPUMI
HSAIOIIUX JIOT14Hi omepanii and / or TUIBKH [0
OTHOTO  BHYTPIIIHBOTO  JIOTIYHOTO  (pailry
(BBaXKA€THCS SIK | MYHKT);

- MOKJIMBOCTI Oprasi3ailii THy4KUX 3aIHTiB 1 3BITiB,
o 0OpOOISIOTh BUMOTH CEpPEAHBOI CKIIATHOCTI,
HAMpPUKIIAJ, 3aCTOCOBYIOTH JIOTiuHI omeparii and /
or OUIBII HIX 10 OJHOTO BHYTPIIIHBOTO JIOTTYHOTO
(aitny (BBaXKa€ThCS SIK 2 TMYHKTH);

- MOKJIMBOCT1 OpraHi3ailii THyYKHX 3alHTiB 1 3BITIB,
o O0OpOOIAIOTh CKJIaAHI BUMOTH, HAaIPUKIA,
IpUMI HAIOMIMX KOMOIHAIlT JIOTTYHUX omnepailiii and
/ or 10 oJI-

HOMY a00 OUTbIII BHYTPIIIHBOMY JIOTTYHOMY (haiiy
(BBOKAETHCSA 5K 3 MyHKTH);

- nutoBa 1H(oOpMalia 30epiraeTbCs B TAOIUIAX, SIKI
YIOPABISIIOTBECA 1 TIATPUMYIOTHCSI KOPHUCTYBAayeM B
J1aJioTiB  TOBOM pexumi (on-line), ane 3MiHU
BCTYMAIOTh B CUJY TUIBKH 3 HACTYITHOTO po0O0OYOTo
JUHS;

- nutoBa 1H(opMalig 30epiraeTbcs B TaOIULAX, K1
YOPABJISIIOTHECA 1 MIATPUMYIOTHCS KOPUCTYBAadeM B
niajoriB  ToBoM pexumi (on-line), 1 3MiHU
BCTYNAIOTh B CHUJIy HErailHO (BBaXKA€TbCSA AK 2
IIYHKTH).

JlerkicTh 3MiHU:

0 - Bce BuIIENIEpEIIUCHE BiACYTHI,

1 - npucyTHi# | MyHKT 3 mepepaxoBaHUX BHIIIE;

2 - IPUCYTHI 2 TIYHKTH 3 TIEpepaxoBaHUX BUIIIC,

3- mpUCyTHI 3 TIYHKTY 3 IEpEpPax0BaHOTO BHIIIE;

4 - mpUCyTHI 4 yHKTY 3 EPEePaxoBaHOTO BUIIIE;

S - IPUCYTHI 5 MYHKTIB 3 IEPEPAXOBAHOTO BUIIE.

Kpoxk 4. O0uunciaeHHs: MHOKHUKA KOPETYBaHHS CKJIAIHOCTI
CAF = 065 + (001 * N), ne N € cymoro 3BakeHuXx (HaKTOpiB

CepeIOBHUIIIA.

OCKUIBKH TOBOJUTHCS MaTu cripaBy 3 14 mependadyBanumu (akTopaMu

CepeIOBUIIA, KOXKEH 3 SIKUX Ma€ Bary, 110 3MIHIOEThCS B J1ama3oHi Big 0 10 35,

HaiiMeHIne 3HaueHHs 711 N Moxe 0ytu 0 (5kojzieH 3 14 HEe BUKOPUCTOBYETHCS); &
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HaiOupme 3HadeHHs st N moxe Oyt 70 (koxeH 3 14 ¢akTopiB Mae
MaKCHMaJIbHY Bary, piBHHH 5). BUX0If9M 3 IUX TPAaHHYHUX YMOB, IIPHXOIAMO
10 BHCHOBKY, mo Mminimym CAF =0,65+(0,01*0) = 0,65. Makcumym
CAF =0,65+(0,01* 70) = 1,35. (1,35 - 0,65 = 0,70). Panus orinka po3mipiB i
TPYJAOBHUTpPAT MOXKE BIIXHUISATHCS 32 YMOBH BHUKOPHCTaHHS (akTopa Ha
Benuuuny +/- 35%.

Kpoxk 5. IleperBopenns B psaku LOC

Meton QyHKIIOHAJIBHUX TOUYOK 3a0e3reuye CrociO MornepeHboi OiHKH
po3Mipy TOTEHIIMHUX mporpam abo mporpamHux cucreM. Ilpu mbOMY
3MIACHIOETBCS  aHaimi3  MalOyTHIX  (YHKI[IOHAJbHUX  BIACTUBOCTEH 3
KOPUCTYBAJIBHHIIBKOT TOYKHA 30py. MOBH MpOTpaMyBaHHS € TyK€ PI3HUMH 3
TOYKH 30py iX XapakTEepPUCTHK, OJHAK ICHY€ JesKa CepelHsl KIJIbKICTh
OmepaTopiB, SKi BUKOHYIOThCSA, HEOOXIIHMX ISl  peamisaimii  OJHI€l
¢byHkmioHansHOT Touku (muB. JJomatok I).

6.2. IlpakTuuna po6ora Ne 6
Tema: Metoa QpyHKITIOHATHHUX TOYOK.

Meta poOotu: HaBuuTuCS OIIIHIOBATH XapaKTEPUCTHKW MpOTpaM Ha
OCHOBI METOy (PYHKIIIOHAIbHUX TOYOK.

3ananusa 1.

Jlns po3riiany mpeAcTaBiIeHO pealizaliio mporpamMu «3amMida mudp Ha
CUMBOJI» TIPU PO3B’sI3aHHI 3a7a4i: BUBHAYUTH KJIAC 3 METOJOM, SIKUW BUKOHYE
3aMiHy B PSAJIKY BCiX IIU(p HA CHUMBOJ-3aMIHHUK; PSAIOK 1 CUMBOJ-3aMiHHUK
MIPUIHATH Yepe3 BX1JIHI MapaMeTpH; PSIOK MMOBEPTAETHCS yepes return.

TexkcT mporpamu it peaizailli MOXJIMBOTO BHUPIIIEHHS IOCTaBJICHOI
3amayi, po3poOJIeHO 3 BUKOPUCTAHHSM MOBU TporpamyBaHHs C # (nuB.
puc.6.1).
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Howmepa cTpok CTpoku nporpaMmel
1 using System;
2 class Mymetod
3 {
4 “public string change(string sinp, char sim)
5 {
6 . string buf;
7 inti; o .
8 for (i=0,buf=""; i<sinp.Length; i++)
9 if(char.IsDigit(sinp[i])) =
10 buf += sim;
11 else
12 buf +=sinp[i];
13 | return buf;
14 }
15 public static void Main()
16 {
17 string str;
18 char sim, rep;
19 do '
20 {
21 Console. WriteLine("Hexonnan crpoka:");
22 str = Console.ReadLine();
23 Console. Write("3amenutens: ");
24 sim = char.Parse(Console.ReadLine());
25 str = change(str,sim);.
26 Console.WriteLine("Moauduuuposannas crpoka:");
27 - Console. Write(str);
28 Console.Write(™\n[]1a nosTopa HamuTe Knasumy Y: ");
29 rep = char.Parse(Console.ReadLine(}); - '
.30 Console.WriteLine(); _
31 Ywhile(rep ="Y" || rep="y");
32 }
33 )

Puc. 6.1. Peanizauis 3agaui “3amina uudp Ha CUMBOJI 3 BUKOPUCTAHHSIM MOBH
nporpamyBaHHs C #.
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3armoBHUTH POOOYHIA JTUCT 3TiHO KpOKiB 1)-5) (muB Tabdmn. 6.7):

Taomurs 6.7

Po6oumnii tuCT aHAJI3Y 32 METOAOM (PYHKIiIOHAJTBHUX TOYOK

Kpok 1 [TinpaxyHOK KUTBKICTh YHKIIIH B KOXKHIM KaTeropii
3acTocyBaHHS BaroBUX KOEMIIi€HTIB CKIAIHOCTI
Kpoxk 2 . - . O yHKITIOHAIBHI
p ITIpoctuit |Cepenniit | CxkiagHuit y
TOYKH
KinpkicTh BBOIIB _*3 _*4 _*6
KinpkicTh BUBOIIB _*4 _*5 T
KinpkicTh 3amuTiB _*3 ¥4 _*6
KinpkicTs (aiiip 7 _*10 _*15
KinpkicTs % * *
: . . 5 7 10
1HTEp(EiCIB - - -

3aranpHa KUIBKICTh (DYHKLIOHAJIBHUX TOYOK

dakTopu cepeoBUIIA

Peittunr (0,1,2,3.4,5)

Kananu nepemaui nanux

Posnoaineni o0uncienss

Bumorwu 10 mpoIyKTHBHOCTI

Kondirypairist 3 00MexeHHIM

YacroTa TpaH3aKIii

[HTEepakTMBHUI 3anuT 1/ab0 3anuc

EdeKTUBHICTh Ha PiBHI KIHIIEBOTO KOPHCTYyBaya

IHTepaKTI/IBHC OHOBJICHH

Cxknagna oOpobOka

IToBTOpHE BUKOPUCTAHHS

Cripo1ieHHsI epeTBOPEHHS/yCTaHOBKU

CrporieHHs oneparii

BukopucTaHHs HE JEKUIBKOX BY3JIiB

[ToTenuian 3miHu QyHKIIIT

Bceroro(N)

Kpok 4. O6uncienHs koperyrodoro Muokauka ckiaaHocti (CAF)

CAF=0,65+(0,01*N)

Kpok 5. O6uncienns CkoperoBaHux QpyHKIioHaIbHUX TOY0K (AFP)
AFP=FP*CAF

Kpok 6. [TeperBopenns psaka LOC (101aTkoBO)

LOC=AFP*LOC
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3aBaanus 2.

JIJtst po3TIsiTy TIPEACTABICHO PeaTi3allito mporpaMu «3alOBHEHHS MaCHUBY
B IIAXOBOMY TMOPSAKY». TeKCcT mporpaMu Ui peaizaiii MOKJIHBOTO
BHPIIICHHS TIOCTaBJICHOI 3ajadvi, pO3pOOJICHO 3 BHKOPHUCTAHHSIM MOBH
nporpamyBanHs C # (muB. puc. 6.2).

3armoBHUTH POOOYHIA JIKCT 3TiHO KPOKiB 1)-5) (muB Tabm1. 6.7).

1;23455 Psoxu npoepamu
1 using System;
2 using System.lO;
3 class MyMetod
4 {
5 public static void form(int[] a,bool etalon)
6 {
7 Stream Reader sr=new StreamReader("in.txt");
8 int i,e0,el,
9 e0= int.Parse(sr.ReadLine());

10 el= int.Parse(sr.ReadLine());

11 for (i =0; i <a.Length; i++, etalon =!etalon)
12 a[i] = (etalon) ? el e0;

13 }

14 public static void desk(int[ ][] d)

15 {

16 bool etalon = false;

17 intij;

18 for (i = 0; i < d.Length; i++, etalon =!etalon)
19 form(d[i], etalon);

20 }

21 public static void print(int[ ][ ] a)
22 {

23 inti};

24 for (i = 0; i <a.Length; i++, Console.WriteLine())
25 | for (j=0;j <a[]-Length; j++)
26 Console.Write(" {0,2}", a[i][j]);

27 }

28 public static void Main()
29 {

30 int[]1[]d;

31 int n,m,i;
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32 char rep;

33 do

34 {

35 Console.Write("Ctpok:");

36 n = int.Parse(Console.ReadLine());
37 Console.Write("Cronbuos:");

38 m = int.Parse(Console.ReadLine());
39 d=new int[n][ ];

40 for (i = 0; i <d.Length; i++)

41 d[i] = new int[m];

42 desk(d);
43 print(d);
44 Console.Write("\n/Jys1 noBropa HaxkmuTe KiaBumy Y: ");

45 rep = char.Parse(Console.ReadLine());
46 Console.WriteLine();

47 } while (rep=="Y"||rep=="y");

48 }

49 }

Puc. 6.2. Peanizaris nporpamu ‘“3anoBHEHHS] MACHUBY B IIIaXOBOMY
MOPSAAKY 3 BAKOPUCTAHHIM MOBH NporpamyBaHHs C #.

3aBaanus 3.

3aiHCHUTH TIEPETBOPEHHS KOAY 3 MOBH MpOrpaMyBaHHsS Ha MOBY Basic
Assembler SLOC 3 po3paxyHky Ha OHY (YHKI[IOHAJBHYIO TOUKY.
BuzHauuT KIIBKICTh PAJIKIB TPOTrpaMH Ha MOBI:
Bapianr 1. Java, sxmio Bizomo, o 114 xk nporpama mictuth 500 LOC Ha
MoBi C.
BapianT: 2. Delphi, sxio Bigomo, 110 114 5 nmporpama Mictuth 20 LOC Ha
MOBI C++.
Bapiant: 3. C++, skmio Bigomo, 1o 1 x nmporpama Mictuth 120 LOC Ha
MOBI Java.
BapianT: 4. C, sxio BijjoMo, 110 115 kK nporpama mictuth 135 LOC Ha
MOBi C++.
BapianT: 5. Oracle, sxmio Bimomo, 1o 1151 3k mporpama mictuth 90 LOC
Ha MOBI FOXpro.
BapianT: 6. Access, Ko BijoMo, 1o I X nporpama mictuth 64 LOC
Ha mosi Oracle.
BapianT: 7. Pascal, skimio Bigomo, 1o 1 sk nporpama mictuts 200 LOC
Ha moBi Delphi.
BapianT: 8. Java, sikio Bijgomo, 110 115 % nporpama mictuth 36 LOC Ha
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MoBi C#.

Bapiant: 9. Access, skmo BigoMo, 110 15  mporpama mictuts 345 LOC
Ha moBi DBaselV.

BapianT: 10. Basic, skmo Bijomo, 1o s x mnporpama Mictuth 180 LOC
Ha MoBi Pascal.

B Tabmuii mOKa3HUKIB Ui TEPETBOPEHHS KOOy 3 OJHIEI MOBHU
nporpaMmyBaHHs Ha iHIIY MOBY mporpamyBanHs (nuB. Jlomatok ') mpuBencHi
nokasHuku SLOC st mepeTBOpEeHHs KOy 3 MOBHM NPOrpaMyBaHHsS Ha MOBY
Basic Assembler SLOC 3 po3paxyHKy Ha OJHY (DYHKI[IOHAJIbHYIO TOUKY.

[Tepmmii 1 npyruii CTOBMIN TaOMHIN TPEACTABISIOTH METOJ TPAHCIAIIT
SLOC, 3acTrocoByBaHMil B pI3HMX MOBaX I10 BIJIHOIIEHHIO JI0 CEPEIHHOTO
kimpkocTi psinkiB SLOC B 6a3oBiit MoBi acemOiepa. (IlotpiOHO 3BepHYyTH yBary,
mo SLOC 1 LOC e B3aemo3amiHHMMH.) BBaxkaeTbcsi 3a Kpallle BUKOHYBATH
TpPaHCIAIII0 3 MOB MPOrpaMyBaHHs Ha 0a30By MOBY acemOiepa ToMmy, IO B
bOMY BHUIAJKy OIepaiii MOpIBHSAHHA Yy 0araThb0X MPOEKTaX MOXKYTh
BUKOHYBAaTHCS 11eHTHYHO. Ll maHi MOXyTh OyTM KOPUCHUMH TaKOX Yy pasi
TpaHCJSIIT TPOEKTYy 31 3BUYAHOI MOBHM TMpPOrpamMyBaHHS Ha MOBY
MIEPETBOPEHHS.

6.3. KoHTpoubHi 3anuTaHHs

1. o po3yMitOTh MiJi 30BHIIIHIMUA BBOJAAMH, BUKOPUCTOBYIOUH METOJ
GyHKII1IOHATBHUX TOYOK?

2. 1llo po3ymirOTh Mij 30BHIITHIMU BUBOJAAMH, BUKOPHUCTOBYIOUYHA METOJ
GyHKIIOHATBHUX TOYOK?

3. 1o po3ymitoTh mia 30BHIIIHIMH 3alIUTaMH, BUKOPHUCTOBYIOUU METOJ

GyHKIIOHATBHUX TOYOK?

SAxi Qaitnu BIZHOCATH 0 JIOKAJbHUX BHYTPILIHIX JIOTTYHUX (aiiiaiB?

Sxi daitnm BITHOCATH 10 30BHIMIHIX 1HTepdeiicHuX (aitmiB?

Sk 3aCTOCOBYIOTHCSI BArOB1 MHOKHUKHU CKJIQJHOCTI?

3a KO0 IIKAJIOI0 OIIHIOIOTHCS (PaKTOpH cepeaoBuIa?

Ckinbku (hakTOpIB CEPEOBUILA OLIHIOIOTh?

© 0N Ok

Sxi came mepenbauyBaHi (pakTOpU cepenoBUIlla BU 3HAETE?

10.3a sxor0 QopMyliOI0 BUPAXOBYETHCS MHOXHUK KOpPETYyBaHHS
CKJIaIHOCTi?

11. Sk 3aiiicHIO€THCA TepeTBOpeHHs B psiaku LOC?
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PO3/ILI 7

METO/J ®YHKIIOHAJBHUX TOYOK IJIA I1IC 3 I'PACTYHUM
KOPUCTYBAIIBKUM IHTEP®ENCOM

7.1. TeopeTnuHuUii MaTepiaja 3 TeMH PO3AiTy

3a3Buyail  (PyHKIIOHANBHICTh JaHUX NOpPEJCTaBIseTbea  (paiimamuy,
TabauisaMu  0a3 JaHuX, O0’€KTaMHM Ta IHIIUMH OJWHUISAMU 30epiraHHs
iHpopmartii. [Ipu anamizi 3a MeTo0M (YHKIIOHATBHUX TOYOK PO3TISAAIOTHCS
JIBa BUJIA TPy JTAHUX:

Buyrtpimniii goriunmii ¢aiia (ILF — Internal Logical File) — moriuno
MOB’si3aHa Tpyla JaHWX, [0 BU3HAYAETHCA KOPUCTYyBAadeM 1 3HAXOIUTHCS
Bcepeauni mex [1C.

3ouimHiii intepdeiicanii ¢aiin (EIF — External Interface File) —
JIOT1YHO TOB’si3aHa rpyna JaHux, 1o 3adesneuye [1C iHpopmaliiero, ane JTexKUTh
3a ii MekaMH 1 marpumyerbes iHmoro T1C.

Tpanzakiii — 1€ eJIeMeHTapHI MNpOolLecH, TOOTO HaWMEHII OJUHUIL
aKTUBHOCTI, MAaIOTh CEHC JUIsl KOpUCTyBaua, skl BiI0yBatoThea Beepenuni 11C 1
K1 TOPOJIKYIOThCSI BX1THOIO 1 BUX1/IHOIO 1H(popMaliiero. B aHamisi, 3acCHOBaHOMY
Ha MeTO/11 (PYHKI[IOHAIbHUX TOYOK, BUJIIISIFOTh TPU BUJU TPAH3AKIIIN:

sopHimmHiii BBix (El — External Input) — mpomec BBemeHHs maHuX i
kepytouoi iHpopmariii B [IC. Kepytoua iHpopmariiss HeoOXiaHa I MTPABUIBHOL
o0poOku nmanux. [aui, mo Haaxoasth Ha Bxij [IC, BUKOPUCTOBYIOTHCS IS
NIATPUMKA BHYTPIIIHBOTO JIOTIYHOTO (paitmy. 3a3Buuail, npouecu Buay El
BUKOPUCTOBYIOTHCSA JUISl 000A8AHHS, 3MIHU AO0 8udanenHs 1Hopmalii;

soBHimmHiii BuBin (EO — External Output) — mporiec, mo rerepye nasi
a0o kepyrouy iH(dopMaliro, ki HaaxoasaTh Ha Buxija [1C. 3a3Buuaii nporec BUAY
EO € popmyBaHHS pi3HUX expaHie, 36imi6, NOGIOOMIIEHD;

soBHimHii 3amutr (EQ — External Inquiry) — aiamoroBuit BBim, SKuii
npu3BoauTh 10 HeraitHoi BianoBial [IC B ¢opmi miamoroBoro BuBoxy. llpu
pomy gianorosuit BBig B [1C He 30epiraeThcs, a A1aIOTOBUI BUBi HE BUMArae
BUKOHAHHSI 00YHUCIIeHb. Y 1IbOMY ToJisirae roioBHa BiaMinHicTh EQ Bim El 1 EO.

Koxnii 3 BusBnennx xapaktepuctuk (ynkiionansaocti [1C (El, EO,
EQ, ILF, abo EIF) craBuTbCs y BiANIOBIAHICT HU3bKUM, CEpeAHIN a00 BUCOKUI
PIBEHB CKJIAJIHOCTI, a ITOTIM IPHUCBOIOETHCS IMIEBHA YMCIOBA OIliHKA.

Jnst 3oBHimHIX 1 BHyTpimHIX ¢aims (ILF 1 EIF) ckmannicts

BU3HAYAETHCS 1 PAHXKYETHCS 32 JOTIOMOTOIO0 KUTHKOCTI THITIB €JIEMEHTIB 3aIUCIB
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(RET — Record Element Types) i kimbkocTi TmiB enemeHTiB ganux (DET —
Data Element Types), o BXoasTh 0 BIAMOBIIHUX JOTIYHUX TPyI naHuXx. [Ipu
oMY 111 KUIbKICTIO RET po3ymieTbest KUTbKICTh pi3HUX (DOPMATIB 3aIKCIB, 110
BUKOPHCTOBYIOTHCSI B 1TaHOMY (hailii, a mia KuibkicTio DET — KiNbKICTh pi3HHX
TMOJIIB B 3aIMCaX.

PiBHi ckmagHOCTi Ans BHYTpimHIX 1 30BHimHIX ¢aimiB (ILF 1 EIF) B
sanexxaocTl Bix kiiapkocTi RET 1 DET maBeneni B ta6m. 7.1.

Taomurg 7.1
PiBHi ckiagHocTi aJ1st BHYTpimHiX i 30BHimmHix ¢aiinis (ILF i EIF)

1-19DET 20-50 DET |51 16umeme DET
1RET Huzpkui Huzpkui CepenHiii
(Low) (Low) (Average)
Hwuspkui Cepenniit Bucoxwnii
2-5RET (Low) (Average) (High)
.. Cepenniit Bucoxuit Bucoxuit
616imme RET | 7 orage) (High) (High)

Jns tpanzakuitnux @yskuii (EI, EO 1 EQ) cknagHicTh BU3HAYAETHCA 1
pPaHXXY€eThCA 3a JIOMOMOTOI0 KUTBKOCTI TUITIB BUKOopucToByBaHuX (haiinis (FTR —
File Types Referenced), To6to kinbkocti ILF 1 EIF, ski OepyTh y4acTh B
TpaH3aKI[ITHOMY TIPOIIECl, a TaKOX KIIBKOCTI TUMIB eneMeHTiB gaHux DET
(BiZMIHHUX OAMH BiJ OJHOrO IIOJIB 3alKCiB), TaKUX, IO JI0JAIOTHCS,
MOU(DIKYIOTHCS, BUTHPAIOTHCS a00 CTBOPIOIOTHCS B BUXIJIHUX JAaHUX.

PiBHi ckmanHocti ans 3oBHImHIX BXoAiB (EI) B 3amexHocTi Big umcia
FTR 1 DET naBeneni B Ta0m. 7.2.

Tabmnus 7.2

PiBHi ckiiagHocTi a5 30BHimHIX Bxoxis (EI)

1-4DET 5-15DET 16 1 6inpie DET
Huspkuit Huspkuii Cepenniit
0-1FTR (Low) (Low) (Average)
2 ETR Husbkuit Cepenniit BI/IC_OKI/HZ
(Low) (Average) (High)
3 i OlrpIre Cepenniit Bucoxkuii Bucoxkuit
FTR (Average) (High) (High)

PiBHi cknagHOCTi Mg 30BHIMHIX BuXoAiB (EO) B 3ameHOCTI Bij 4nciia
FTR 1 DET naBeneni B Ta0m. 7.3.
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Tabomurs 7.3
PiBHi ckiagHocTi 115 30BHimHIX BuxoaiB (EO)

1-5DET 6-19DET 20 1 61nbiie DET
Husexuit Huzbkuii CepenHiii
0-1FTR (Low) (Low) (Average)
Husbknii CepenHiit Bucokuit
2-3FIR (Low) (Average) (High)
4 1 OlybIIE Cepenniit Bucoxkwnii Bucoxknii
FTR (Average) (High) (High)

PiBHi ckmagHOCTI mis 30BHImHIX 3amuTiB (EQ) BH3HaYarOThCA 3
BUKOPHCTAHHSAM HAaCTYITHOTO MPOCTOT0 aJIFOPUTMY:

1) BXiJ 30BHINIHBOTO 3alUTy PO3TISAAETHCS AHAIOTIYHO 30BHINTHBOMY
Bxoxay (El) nuB. Tabmn. 7.2;

2) BUXiJl 30BHIIIHBOTO 3aIUTy PO3TJISNAETHCS AHAJIOTIYHO 30BHIIIHBOTO
Buxoay (EO) nus. Tabm. 7.3;

3)B SKOCTI pe3yJIbTaTy BHUKOPHUCTOBYETHCS HAHOUIBIIE 3HAYCHHS 3
OTpUMaHUX B T1. 1) 12) piBHIB CKJIaIHOCTI.

BaroBi koeQilmi€eHTH piBHIB CKIAQAHOCTI JIA PI3HUX XapaKTEPUCTHK
dbyukmionansHocTi I1C HaBeneHi B Tadu. 7.4.

Tabmums 7.4
Barosgi koedinieHTH PiBHIB CKJIaJHOCTI
HU3LKUU (LOW) CEPEJIHIU BHUCOKUU
(AVERAGE) (HIGH)
ILF 7 10 15
EIF 5 7 10
El 3 4 6
EO 4 5 7
EQ 3 4 6

Takum uMHOM, 3arajibHa Qopmyjia sl OOYUCICHHS HEHOPMOBAHOI
kiapkocTi ¢yHkmionansaux Touok (UFPC — Unadjusted Function Point Count)
HACTYyITHA:

UFPC = (3 * LEI) + (4 * AEI) + (6 * HEI) + (4 * LEO)

+ (5* AEQ)+(7 *HEO)+ (7 * LILF) + (10 * AILF)

+ (15 * HILF) +(5 * LEIF) + (7 * AEIF) + (7.1)
(10 * HEIF) + (3 * LEQ) +(4 * AEQ) + (6 * HEQ)
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ae

UFPC — HeHopMOBaHa KiIbKICTh (PYHKI[IOHATbHUX TOUYOK;

LEI — KiIbKICTh 30BHIIIHIX BXOIB HU3bKOTO PiBHS CKJIQTHOCTI;

AEI — xiTpKiCTh 30BHIIIHIX BXOJIIB CEPEIHBOTO PIBHS CKJIATHOCTI;

HE| — xiJ1bKiCTh 30BHIIIHIX BXO/1B BUCOKOT'O PIBHS CKJIQIHOCTI,

LEO — KiJIbKIiCTh 30BHINTHIX BUXOiB HU3HKOTO PIBHS CKJIATHOCTI;

AEQ — KiBKICTh 30BHIIIHIX BUXO/IIB CEPEAHBOTO PIBHS CKJIQTHOCTI;

HEQO — KiTbKiCTh 30BHINIHIX BUXO/IIB BUCOKOTO PiBHS CKJIATHOCTI;

LILF — kinpKiCTh  BHYTPIHHIX JIOTIYHMX (alaiB  HHU3BKOTO  PIBHS
CKJIAJIHOCTI;

AILF — KiTbKICTh  BHYTPIIIHIX JIOTIYHUX (ailyiiB  cepeHbOro pPiBHSA
CKJIaTHOCTI;

HILF — KibKICTh ~ BHYTpINIHIX JIOTIYHUX (palliB  BHCOKOTO  PIBHS
CKJIaTHOCTI;

LEIF — xinpkicTh 30BHIMHIX 1HTEepdeHcHUX (aiiIiB HU3BKOTO YPOBHS
CKJIaTHOCTI;

AEIF — kipKiCTh 30BHIMIHIX 1HTEpQehcHUX (DailsliB CepeHbOr0 PiBHA
CKJIaTHOCTI;

HEIF — xinpkicTh 30BHIIIHIX 1HTEepdelcHUX (aililiB BUCOKOTO pPIiBHA
CKJIaIHOCTI;

LEQ — KiBbKICTh 30BHIIIHIX 3alIUTIB HU3bKOTO PIBHS CKJIATHOCTI;

AEQ — KiTbKiCTh 30BHINTHIX 3aITUTIB CEPEAHETO PIBHS CKIAIHOCTI,

— KUJIBKICTH 30BHIIIHIX 3aITUTIB BA 0 PI1BHSA CKJIAIIHOCTI.
HE KUIbKICTH 30BHIIIHIX 3aITUTI COKOTrO0 pi CKJIaHOCTI

JJist OTpUMaHHS OCTaTOYHOTO Pe3yJbTaTy aHali3y, HOPMOBAHOI KiJTbKOCTI
¢ynkmionansaux Touok (AFPC — Adjusted Function Point Count), HeoOxinHO
TaKOX BpaxyBaTH psAJl 3arajJbHUX BUMOT JO0 MPOEKTY, IJIs YOr0 OTPUMaHE 3a
dbopmyioro (1) HeHOpMOBaHA KUIbKICTh (DYHKI[IOHAIBHUX TOYOK MHOXXUTHCS Ha
po3paxoBaHHM cCrelialbHUM YuMHOM Hopwmyrouwii  ¢aktop (VAF — Value
Adjustment Factor) .

Y wMeromi ¢yHKIIOHATHHUX TOYOK Hopmyroumnii daktop (VAF) Bu-
3HAYAEThCS NUIIXOM aHamizy 14 ocHOBHHMX XapakTepucTtuk cuctemu (GSC —
General System Characteristics), MeToro sKux i € 0OJiK 3araJbHHX BHMOT [0
MIPOEKTY.

KosxHa 3 XapakTepuUCTUK CHCTEMH OIEHIOETHCS EKCIEPTHUM CITIOCOOOM
yucioM BiJ 0 (KO BOHA HE MPUCYTHS a00 He Mae 3HaueHHs s gaHoro [1C)
10 5 (skmo BoHA Mae ayxke cuibHUM BrumB Ha gane [1C). 3nauenns Bcix 14
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XapaKTePUCTHK MiICYyMOBYIOTbCS JIJIsl OTPUMAaHHS MMiJCYMKOBOI CTYIIE€HS BILTUBY
(TDI — Total Degree of Influence). Hopmyrouuii paxtop (VAF) po3paxoByeTscs
3a OpMYJI0IO

VAF=0.65+0.01*TDI . (7.2)

Takum ynHOM, HOpMYIOUHM (hakTOp MOKe IpuitmMatu 3HaueHHs Bijg 0,65
no 1,35, a HopMOBaHa KUIBKICTh (PYHKIIOHATBHUX TOYOK MPECTaBIsIE COOOIO
T00YTOK HEHOPMOBAHOI KUIBKOCTI (PYHKIIOHAJIBHMX TOYOK Ha HOPMYIOUMIA
dakTop

AFPC=UFPC*VAF (7.3)

Hanmani HopMOBaHa KUIBKICTh (PYHKI[IOHAJIBHUX TOYOK MOXeE OyTH
BUKOPHCTAaHA JIUII OTPUMAaHHS OIIIHKHU KIJIBKOCTI psAAKiB BuxigHoro koay (SLOC
— Source Lines o Code) B IIC 3a momomororo bekdaii’p-meTony ado MeTOxy
3BopoTHOro 3anycky (Backfire Method).

bekdaii’p-meTo1 3acHOBaHMN Ha BUKOPHUCTAHHI TaK 3BAHOTO ‘‘MOBHOIO
MHOKHHUKA”, SIKMI TPENICTABIIsAE€ COOO0I0 CEPEHI0 KUIBKICTh PSAJKIB BUX1THOTO
KOAY KOHKPETHOTO QJITOPUTMIYHOI MOBH, IO MPHUMNAAa€ HAa OAHY HOPMOBaHY
¢dyukmionansHy Touky. Ketinepe Ixonc (Capers Jones) — ekcrepT 3 METpHUK
13, rnaBa ¢ipmu Software Productivity Research, craructuynuMu MeToaMu
BU3HAYMB 3HAYCHHS ‘“‘MOBHHMX MHOKHUKIB” JJI1 OCHOBHMX MOB IIpOTpamMyBaHHSI.
TakuMm 4yuMHOM, SKIIO MOBa peaii3alii BUOpaHa, TO MOKHA OLIIHUTH KIJIbKICTb
PAAKIB BUXIAHTO Koay po3pobmoBanoi [IC nuisixom MHOXXEHHS HOPMOBAHOI
KUIBKOCT1 (PYHKI[IOHAJIbBHUX TOYOK Ha BIJIMOBIIHUA MOBHUI MHOXHUK

SLOC =AFPC x LM, (7.4)
ne LM — MoBHUI MHOXKHUK MOBHY TTPOTpaMyBaHHSI.
IIpuxiaan po3paxyHky 3a MeTOA0OM (PYHKLIOHAIBHUX TOYOK
PosrisHeMo mpukian po3paxyHKy KiIbKOCTI (PYHKIIOHATIBHUX TOYOK IS
[IC, mo peanizye ¢yHKIii TeaedoHHOro MOBiAHMKA. [IpumycTtumo, 1o B
JOBITHUKY HEOOXiAHO 30epiratu HoMmep TenedoHy, Mpi3BUINE Ta IHIIIATN
BJIACHUKA, a TakoX Horo azapecy. [loBunHi OyTu mnependayeHi MOMKIMBOCTI

MOIIYKY 3aMuCIB 1 COPTYBaHHS CHUCKY. 3OBHINIHINA BUTISAT €IAHOT €KPaHHOI
dbopmu I1C HaBeneno Ha puc. 7.1.

76



Il CnpaBounvk Tenedonos y; P!

TenedoHb -

TenegoH |  Pamunusa 1.0, Anpec HNoGaeuTe |
Hoanute |

CopTupoBka -
" TenedoH

.....................

[Mouck

TenedoH | PaMunms Anpec|

Mouck |
Brixon |

Puc.7. 1. Expanna ¢popma tenedoHHOro J0B1THUKA

3poOUMO MiIpaxyHOK KUIBKOCTI (PYHKIIOHATBHUX TOYOK 32 I'ITh KPOKIB.

1. BcranosinienHs: Mex aaHoi [IC He BUKIIMKae TPYJHOILLIB, TaK K BOHA €
MOBHICTIO JIOKAJIbHOIO, 1 00MiH anumu 3 iHIMME [1C B Hil He nependayaeThes.

2.V IIC € omgmn BHyTpimHiN noriuamit ¢aiin (ILF) mms 306epiranus
iHdopmarii nosigHuka. [IpudoMy, mani MOXyTh 30epiratucs sk B 3BUYAHHOMY
aiini, Tak 1 B Tabnuii CYB/I.

Yucno tumiB enementiB 3anuciB (RET) mis nporo daiimy moxe Oytu
JOPIBHIOE OJIMHMII, SIKIIO JIaHl y ¢aiiil 30epiraroTbCsi B BUTJISAII OJTHOTUITHUX
3anuciB: “Tenedon”, “IIpizBumie” ta “Aapeca”, 1 Hexail BOHU TPEICTABIICHI B
CUMBOJIbHOMY (opmaTi. Y BuUIAAKY, SKIIO HoMep TeneoHy Oyne
NpEJICTaBICHUM, SK IJIe YMCIIO, a Npi3BULIE Ta ajJpeca B CHUMBOJIBHOMY
dopmari, TO TOAI BHYTpIIIHINA Joriunuii ¢ain Oyne matu na RET. s
BHU3HAUEHOCTI Oy/1eMO BBaXKaTH, 1110 BHYTPIIIHIM Joriunuii ¢aiin mae asa RET.

Yucno tuniB enementiB nanux (DET) BHyTpimHboro noriyxnoro dainy
OyZe IOpIBHIOE TPbOM HE3alIeKHO Bix (opMary IMpeACTaBICHHS HOMEpa
tenepony (“Tenedon”, “IlpizBumie”, “Anpeca”). Takum dYUHOM, DPIBEHb
CKJIaTHOCTI BHYTPILIHBOTO JIOTIYHOTO (aitny Hu3bkui (qus. Taodm. 7. 1).

3oBHimHIX iHTepdelicHux ¢ainiB (EIF) nana I[1C ne mae.

3.V IIC € nBa 3opuimuix BBomu (El): “/lomaBanns 3amucy” i

“Bunanenns 3anucy’’, ockiibku came i 1Bl GpyHkuii [IC monudikyoTs naHi y
BHYTPIIIHBOMY JIOT1UHOMY (haiimi. Tak sik 30BHIIIHIN BBOA «JloaBaHHS 3amucy»
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MOCUJIAETHCSA Ha OJIMH BHYTPIIIHIN JIOTTYHUHN (paili 1 Ma€e 1’ ITh €JIEMEHTIB JaHUX
(monmst  “Tenedon”, “IIpizBume”, “Anpeca”, xkHomka “JloGaButn” 1
MOBIJIOMJICHHSI, SIKE MMATBEPXYe (akT 1g0daBaHHS 3aMKCy), TO PIBEHb
CKJIQHOCTI IHOTO BBEACHHS HU3bKUH (muB. Tabm. 7.2). AHAJIOTi4YHO, PIBEHb
CKJIQJIHOCTI 30BHIIIHKOTO BBOAY ‘“‘BujaneHHs 3amucy” TakoXX HHU3BKHM,
ockineku € oquH FTR 1 m'ste DET (mons “Tenedon”, “IlpizBume”, “Anpeca”,
KHOMKA “BUAAIMTH 1 TOBIJOMJICHHS, SIK€ MIATBEPIKYe (aKT BUIAJICHHS
3a1mcy).

Y mnporpami € naBa 3oBHimHIX 3anutH (EQ): “BuBim comcky” Big
coptoBanux 3amuciB 1 “Tlomryk 3amnucy” B TOBITHUKY. 30BHIIIHIN 3anuT “Busin
CIUCKY’ Ma€ HU3bKUU pIBEHb CKIQJHOCTI, TaK SIK TOCHUJIAETHCS HAa OJHH
BHYTpIIIHIN JoriyHuil ¢aiim 1 mae yorupu eneMmeHtd nanux (“Tenedon”,
“IlpizBume”, “Axapeca” 1 rpyna pamio-kHonok “CopryBaHHs”). PiBeHb
ckanagHocti “llomyky 3anucy” B JOBIAHUKY TAKOX HU3bKUW (OAWH BHYTPILIHIMA
JoriyHMi (a1 0'aTe eneMmeHTiB gaHux: “Tenedon”, “TlpizBume”, “Amxpeca”,
kHorka “Tlomyk”, mOBIAOMIIEHHS PO BIACYTHICTh IIyKaHOT 1H(popMarlii).

VY TIC € rtakox oaun 3oBHimHIA BuBiA (EO): BuBin iH(opmaliiHOro
MOBIJIOMJICHHSI TpU CIpoO1 T0AaTH 3aluc 3 ICHYIOYUM HOMEPOM TelieoHy.
PiBeHb CKJIQHOCTI 1ILOTO 30BHINIHBOTO BUBBOJY - HU3BKHM, Tak sIK BiH Mae
onud FTR 1 nea DET: HoMep TenedoHy 1 came MOBIJOMIICHHS.

Otpumani pgaHi 3BegeMo B Tabi. 7.5. 1 po3paxyeMO HEHOPMOBaHY
KUTBbKiCTh (pyHKIioHaTEHUX Touok UFPC 3a popmymoro (1).

Tabnuns 7.5
Jani a5 po3paxynky uncia UFPC TesiedponHOro 1oBinHuka
PiBeHs cki1agHOCTI
XapaxkTepucTruka HU3BKHI Pazom
Kinekicte | Panr | Ilizcymox
3osHinmHi BBoaH (EI) 2 3 6 6
3oBHimHI BUCHOBKH (EO) 1 4 4 4
3oBHiHI 3anuTH (EQ) 2 3 6 6
BuyTpimi soriui daitnu
(ILF) 1 7 7 7
3oBHiMIHI iHTEp(DEHCHI (aitnm
(EIF) 0 5 0 0
Pazom (UFPC) 23

4. Tlimpaxyemo Tenep 3a AOMOMOror Tadu. 5. 1 popmynu (7.2) miICyMKOBY
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ctyninp BBy (TDI) 3aranbHMX XapakTepUCTUK CHCTEMH 1 HOPMYIOUHN
daxrop (VAF).

B pesynbrari 3’sicyemo, 1o s TeneOHHOTO JOBIIHUKA BaXKJIMBI
HACTYTHI XapaKTePUCTUKHU:

- «JliamoroBuil BBiJ JaHUX» (1. 6), SIKUM OIIIHIOETHCA 3 Barow 35,
ockibku Bei 100% tpanzakuiii B IIC € iHTepak- HOpMaTUBHUMU;

- «EdexTuBHICTD IJ1 KIHIIEBOTO KOPHUCTYBaday (1. 7), sika OLIHIOEThCS
3 Baroro 1, ockineku B [IC € ¢yHKIT aBTOMaTUYHOTO BCTAHOBJIIEHHS KYpCOPY,
CKPOJIHTY 1 1HTEep(EiC 3 MUILIEIO;

- «lIpocrota BukopuctanHs» (. 12), sika OIIHIOETHCS 3 Barow 35,
ockinbku B IIC  Bci  QyHKIIT  aBTOMaTU30BaHI 32  BHUHATKOM
3aBaHTA)KCHHS/BUMHUKAHHS 1 € aBTOMAaTUYHE BITHOBIICHHS ITICIISI TOMUJIOK;

- «llommupenicte» (. 13), sika OIIHIOETHCA 3 Barow 2, ockuibku I1C
po3paxoBaHe Ha poOOTy Ha CYMICHOMY amapaTHOMy / TpOTpaMHOMY
3a0e3IIeUeHHI;

- «Jlerkictb 3MiHn» (1. 14), sika OIIHIOETHCS 3 Barow 2, ockiiabku [1C
30epirae  iHdopmariro B TAONMISX, MIATPUMYBAHUX KOPUCTYBayeM B
J1aJIOTOBOMY PEXHUMI.

[Hm xapakTepucTuku abo HE MPUCYTHI, a00 HE MArOTh 3HAYCHHS JJIs
nanoro [1C 1 Tomy MaroTh Bary piBHuii 0.
Hopmytounii pakrop (VAF) BU3HaUUTHCS SIK

VAF=0,65+0,IxTDI=0,65+0,Ix(5+1+5+2+2)=0,8

5. TakuM YMHOM, HOPMOBAHE KITBKICTh (DYHKITIOHAIIbHUX TOYOK JJIS
Tesie(hOHHOTO TOBITHUKA O0UHCITIOETHCS 3a hopmysioro (3):

AFPC =UFPC*VAF =23 *0,8 = 18,4
Ha 3akiHYeHHs, OLIHUMO KUIBKICTh PSAKIB BHUXIJHOTO KOOy 3

BUKOpUCTaHHsIM bekdaiiep-meTony, BHUXOASYM 3 TOro, IO MpOrpamy
HEOOX1THO pO3pOOUTH 3 BUKOPUCTAHHSAM MOBH mporpamyBanHs C ++:

SLOC =18,4 x 53 =975,2 = 975.

Takum uYWHOM, 3aKiH4YeHaA mporpama TelaedOHHOTO MOBIMHHMKA Oy/e
MICTUTH TIPUOIM3HO 975 psAIKiB BUXIAHOTO KOJIYy Ha MOBI IPOTpaMyBaHHS
C ++.

7.2. llpakTuna pooora Ne 7

Tema: Meron ¢yskmionaneHux Touok it IIC 3 rpadiunum
KOPHUCTYBaIlbKUM 1HTEep(deiicoMm
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3aCTOCOBYIOUH
KOPHCTYBAIIbKUM 1HTEPHEHCOM.

Mera poboTtu:

3aBaaHHA.

HaBuntrcs oOIiHIOBaTH XapaKTEPUCTUKH TIPOTPaM,
Metos (QyHKIioHaIbHUX TOo4ok 10 [IC 3 rpadiuaum

Ouinutu TIC 3 rpadiunuM KOpPUCTYBallbKUM 1HTEp(dECOM METOI0M

(bYyHKITIOHaTbHUX TOYOK.

BapianT 1.

.-7-/ Tosap
Toeap

Wwop: Haumorsosanme:

Xomp:
m Cal of Dty 2 PC.ONVD ALtion v
Tun Kom-#o b yn Heowa: Z naabasxa
VD 1 1500 500
{ { ) |
Nepean ” Mpen || _Cnea ” Mocn :Lmuenun!,uooaamb} Busog
Bapianr 2.
CrHcok cTyAeHTOB
Homep saqeThI: 555315
PEMMIKA, WA, OTHECT B |I'IaH05 E& reHui Hakonae siq
JDlaTa NoCTYNNEHK A; 01 .065.2005 PakyneTeT: I_S
CReupaneHoCTE: 2603 Kypc: |1—
Mpynna: oos
Nz Semestr [N_predm [Ball [Data_b  |Prepod |_|
M |5553145 1 114 |15.01.06 |MeaHoe WM.
555314 1 2[5 |19.01.06 |Metpaoe 1.1
555314 1 34 |23.01.06 |Cwpopoe C.C.
<] | 4
M| «|»r | m|=m| &[]z =8| d]
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BapianT 3.

ame adress sex Tavorite ‘habby email .

[Temir W Temic Akkent male infernet __[rap

Temir Akkent |mate lintemet[rap |

[ Temir Akkent male internet __|rap temiraden@r,

Akkent Temir [Akkent male Chris Brow_|Rap

Temir Akkent male internet___|rap
male
internet
rap

K F——— D

@temiraden

e | [ S | [ > | [ 2]

ﬁﬁ ﬂ Delete Add

Bapianr 4.

Bapianr 5.

= Student Job Outcome ils for: AA11111

AB11 1LA
tom@hotmail.com I
y [Unemployeed I

AAL1111

unior Programmer |

om has gained employment for ABC Ltd as a Junior
Programmer, using VB.Net, SQL and Microsoft Access

81



BapianT 6.

Bapianr 8.
M = O —
= [N —
Orvecreo
Nlara poxaern 10.1987 I~ Ecrs 3a70mKeHHOCTH
Ne 3aveTHoR 157
MMM
fon etiop 2005
Ocxosannn {uH 3 O_q:u '—3
Bua goxymenta | Nacnogr PP =]
H1ONSP = opex | Rara sugaun 12 05 2002
Kem segan (OBA Kamewoxa Pocr.obn.
Tpavaancreo o
Mpusouanmna

‘—.&y )

OTXpuTL B CONCXe Howi cryaent |
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Bapiant 9.

s Cnpasounuk 6ub6aHoTEKApA

Pacnpegenenue 3xsemnanpos no oraenam (fluarpamma) | & Tune usaaran I B Omens |
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BapianTt 11.

Bapianr 12.

Jaka3 X
]
Jaxaz 0 o B4
TR e .
Mapenue Buauucten Kon-s0 Uena Cywma 3a ! ) a
» Texerun| v | O16 v | 2 110.00| 220.00| ‘
Wyba UncTka 2| 2500.00] 5000.00 2
<] = I @]
Wroro | 522000 py6. | 6 AN
|
[l ocraexa Anpec
. A emems e
J'.linm:ﬂuuuun:
i
Cinaa, pyb. 522.00
Bocrasxa (200 py6)
xomare
[Browno| Do J{ oo J{Broves|  [Dewref| gas || £&t gsanes]| Goon | il
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BapianT 13.

: E CTYAEHTHI

=10] x|

M2 zaueTkn  |BEEEST Dara noctynnenwa  [15.08.2004

P AMAMA, WA, OTUECTED |I'Ipu|(un-|Ha AHHa AnexcaHapoeHa

Hormep nacnopra  [115697 .m.

P arynETET [ 1 [MreTuryT uHeopmauMoHHE: TexHaROrA ]
. CreuuansHocTE |D?1 900 |MHq:0pmaanHHble CUCTEMEI W TERHO 04 j
| Kupe 2 lpynna |2
* | DueHkw CTUYIEHTA
CerecTp Mpearer OueHka Hara MNpenopasaTens [NEp————
; 3 1 [Maremaruka - 5 12.01.2006 |Opnosa 0.0 555637
3 2 |Mudopraaruea - b 16.01. 2006 |BepetHos b1, RRREST
» 3 3 [ Puzmed - 4 20,010, 2006  |Pair s A, REREST
3 g - 4 24,01, 2006  |Wanapos E.A. REREST
3 5 ﬁ”""”“ } 5 25.01.2005 [HepHbwosa 0.6, HERGI7
HOCTPEHHEIN AZEIE,
* u u WH#eHepHan rpadura 555637
TEOpPETUYECKAA MERSHWUKS —
Akonorua il
Janmce: M| 4| MoTopus _—
Ees0nacHOCTE #MSHEAEATENEHOCTH b
Zanmce: 14| 4 ] 18 b | M k#| ks 25
Bapiant 14.
Colors Data base I Books
Bumams IConoseﬁ [ Index by vear of nrinting | __Repott
Name | Enena Index_by_Surmame View Report

Faculty ABT

Groupe | 2c-412
Number_of_book 2
Place_of_printing W
Year_of_printing [02/08/1999

[~ Pazpewenue bixoaa Uz Bazkl AaHHLIX

Index_by_name

Index_by_faculty

Up | Down Next Previous

Add Delete

Search |

I Exit
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BapianT 15.

B Pe#ch \ E @
M pefica 56 1] MNara Beineta 03.01.2006
TMYHKT HazHaueHWUA Mocksa = Bpemd BLINeTa 124300
Catraner AK-42 hd Nara npuiemia 09.01.2006
Kon-go MecT ofiwee E0 Bpera npubbmia 14:05:00

Kon-eo MecT cEoSnaHe! 53

Eunetel Ha pelic:

N Bunera Knacc Mecta CroumocTe BWnera Cruaka CTOMMOCTE ©0 CRMaKOM MNpogaH i‘
» oonat4 1 300,00p. 0 -] 1 300.00p Her_~
000015 1300,00p. 0_-] 17200,00p. Na_~
000016 1300,00p. 0_-] 1200,00p.
000019 1100,00p. 0- 1100.00p.
000022 1100,00p. 0 -] 1100.00p.
000017 1:300,00p. 15_~ | 1105.00p.
000020 1100,00p. 10_~ | 950.00p.
000021 1100,00p. 10 _~ | 930.00p.
oonoz3 1100,00p. 10 _~ | 930.00p. Ha_~
000018 1300,00p. 10 = 1170.00p.

Sanuce: 4 1 b M E¥| ke 10

te|»8f -]y ®

MynkTel | Catonets

T
i
"

=]
[
‘

T
i}
Ll

=]
(7]
4

=]
(7]
4

jm}
(7]
4

o

ol maf ra| ral caf o rol ol w) e

1
2
3
E
9
!
7
g
1
5

=]
[
- |
4

Cruarn ‘

7.3. KoHTpoJIbHi 3aniMTAHHSA

[[lo Take JoOriyHO TOB’sA3aHa TpyHa [JaHUX, [0 BU3HAYAETHCS
KOPHUCTYBa4eM 1 3HaXOUThCs Beepeauni mex [1C?

[[fo Take JsoriyHO TOB’s3aHa rpyna JaHux, mo 3abesneuye [1C
1H(DOopMaIri€ro, ajne JIeKUTH 32 il MeKaMH 1 MATpUMY€eTbes 1HIok0 [1C?
[Ilo Take TpaH3aKiis?

[ITo BimoOpaxaroTh Taki XapakTepucTuku QyHkKIioHanbHOCTI gk El, EO,
EQ, ILF Ta EIF?

MiamoroBuii BBiJ Npu3BOAWTH 10 HeraiHoi Biamosimi IIC B dopmi
J1aJIOTOBOTO BUBOY?

. Uu BUMarae na1aJoroBHii BHBIJ BUKOHAHHS OOYMCIIEHD J1aJIOTOBUM BBIJ,
AKUWA TIPU3BOAUTH a0 HeraiHoi Biamoial IIC B dopmi aianorororo
BUBO/JTy Y 30BHIIIIHBOMY 3aITNTi?

[Ilo po3yMitOTh Ml KUTBKICTIO TUITIB €J1eMeHTIB 3anuciB RET?

[Ilo po3yMirOTh i KiIBKICTIO THIIB e1eMeHTIB 3amuciB DET?

. UuM BU3HAYAETBhCS CKIAAHICTh sl TpaHzakuiiHux ¢yukiid El, EO 1

EQ?

10. Sk BU3HAYa€THCA HEHOPMOBA KIIbKICTh (PYHKI[1IOHATBHUX TOYOK?

11. Slk BU3HAYAETHCSI HOPMOBA KIJTBKICTh (PYHKI[IOHATHHUX TOYOK?

12.51x Bu3HauaeTbcsa HopMytounid ¢paktop VAF y metoni ¢yHKIIOHATBHUX

TOYOK?
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SAIIUTAHHA JI51 TECTOBOI'O KOHTPOJIIO 3HAHD

VY HACTYNMHHMX 3alMTAHHSIX MOMJIMBUN OJWH ab0 KUIbKa BapiaHTIB
BIJIMIOBIJIEH, a TakKOoX TMPOMOHYIOThCS 3allUTaHHS HA  BCTAHOBJICHHS

BIIIIOBITHOCTI

1. B opranizamisx, siki 3aiHATI PO3pPOOKOI0 MPOrpamMHOI MPOYKITT IS
KOXKHOTO TIPOEKTY PEECTPYIOTh HACTYITHI MOKA3HUKH:

a) 3arajbHi TPYIOBUTPATH

0) 00’em nporpamu

B) BapTICTh PO3POOKHU

r) 00’eM JOKYMEHTAIli1

) TOMUJIKH, SIKI OTPUMAHO HAIPOTsI31 POKY eKCIuTyaTaIlii

€) KUIBKICTb JIFOJIEH, K1 IPALIOI0Th HAJl TPOYKTOM

K)CTPOK PO3pOOKHU

3) KUIBKICTh JIFOACH, sIKI TMOJadud 3asgBKU i1  POOOTH  Haj
IPOrpPaMHUM MPOTYKTOM

1) KUTbKICTh BUJUIBHUX TFOJIMH B1JT POOOTH HAJl TPOTYKTOM

2. Line of Code — tie psinok Buxignoro koxay 113, y sskomy

a) BUKJIIOYAIOTHCSI IOPOKHI PAIKA

0) BKJTIOYAIOTHCS TIOPOKHI PSIAKA

B) BUKJIIOYAIOTHCSI KOMEHTapi

I') BKIIIOYAIOThCSI KOMEHTapi

1) BKITFOYAIOTHCS PAJKU 3 OTIepaTopaMu
€) BUKJIFOUAIOTHCA PSZIKH 3 ONlEepaTopamu

3. LOC 3anexuth BiJi MOBH NMPOTPaMyBaHHS
a) Tak
0) Hi
B) Y BUHSTKOBUX BHUIAJKAX

r) Hema npaBuiibHOI BiAMOBI I

4. Bubpatu npaBuiibH1 TBEpAKEeHHs npu BUukopuctanHi LOC-omiHok
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a) UuM O1bliie psaKiB KOy, TUM BHUIILA POAYKTUBHICTh PO3POOHHKA

0) [IpoxyKTHBHICTH € 00EPEHEHO MPOTOPIIIAHOIO 10 KIJTBKOCTI PSI/IKIB
KOy

B) Omununss  posmipy LOC He BimoOpaxkae (QyHKIIOHATIBHI
BJIACTUBOCTI KOJIY

r) Opuanis po3mipy LOC BigoOpakae ¢GyHKITIOHATHHI BIACTUBOCTI
KOy

n) [Tinpaxynok LOC Ttum MeHm e(eKTHBHMI, YWM OLIbIIE KOAY
CTBOPIOETHCSI aBTOMATUYHO

e) [linpaxynok LOC Tum O6inbim epekTHUBHHUM, YuM Oiiblle KOy
CTBOPIOETHCS aBTOMATUYHO

5. Tropeur moneni COCOMO

a) Xoicren

0) Maxk-Keii6
B) UeniT

r) bappi boem

6. SIxi atpuOyTH BapTOCTI HaNEXaTh 0 XapaKTEPUCTHK MPOIYKTY Y
npomikaoMy piBH1 Mojeni COCOMO

a) HeoOxinna nagiinicts 113

0) Posmip BJ] nonatka

B) CKJIaIHICTh IPOYKTY

r) OOMexeHHs IBUAKOAIT IPY BUKOHAHHI ITpOrpamMu
1) OOMeKEeHHS 1TaM’sITi

e) HecTilikicTh OTOUEHHSI BIpTYyaJbHOI MAllIMHU
»K)HeoOx1Huii yac BiTHOBICHHS

3) AHAJIITUYHI 37[10HOCTI

1) JlocBix po3poOku

K) 3a16HO0CT1 10 po3podku 13

1) JIoCcBiA BUKOPUCTAHHS BIPTYaTbHUX MAIINX
M) JlocBia po3poOKH Ha MOBAaX MPOrpaMyBaHHS
H) 3acTocyBaHHS METOAIB po3pooku [13

0) BukopucranHs iHcTpyMeHTapito po3pooku 113
1) Bumoru notpumanus rpadika po3pooku
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/. BcrtaHoBHUTH BiAMOBIAHICTH MK aTpuOyTaMu BapTOCTI y MPOMIXKHIN

monemi COCOMO ta ix mo3HaueHHIMU?

1) XapakTepuCTUKA POIYKTY

2) XapaKTepUCTUKH MPOTPAMHOTO 3a0e3MeUeHHS
3) XapaKTepHuCTHKH MEPCOHAITY

4) XapaKTepUCTUKU TPOCKTY

a) MODP, TOOL, SCED
6) RELY, DATA, CPLX

8) ACAP, AEXP, PCAP, VEXP, LEXP
r) TIME, STOR, VIRT, TURN

8. BcranoButn  BimmoBiAHICT Mik  (akTopamm  MacmrTalyTa  iX
ormucandsMm y mogeni COCOMO I1

1) HasiBHiCTB TOCBily aHAJIOTIYHUX PO3POOOK
2) 'HydKicTh TpoIiecy po3poOKH

3) ApxiTeKTypa i 03B pU3HKIB

4) CripalibOBaHiCTh KOMaH !

5) 3pinicTh MporeciB

a) FLEX
6) PREC
) TEAM
r) RESL
m) PMAT

9. lns momepenuoi orminku monaeni COCOMO Il BuOpatu MHOKHUKH
TPYJAOMICTKOCTI, $IKI BH3HA4YalOTh CKJIAJHICTh 1 HAJIAHICTb MPOAYKTY Ta
PO3pOOKY 1Jis MOBTOPHOTO BUKOPUCTAHHS

a) PERS

6) PREX
B) PCPX
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r) RUSE
m) PDIF
e) FCIL
%) SCED

10. na nonepennoi ouinku monerai COCOMO |l BuOpatu MHOKHUKU

TPYJAOMICTKOCTI, $KI BHM3HA4YalOTh TNapaMeTpu TMPoeKTy (oOaagaHaHHS

BUKOHAHHS Tpadika pooiT)

a) PERS
0) PREX
B) PCPX
r) RUSE
1) PDIF

e) FCIL

x)SCED

i

11. OgauMH 3 MHOXKHUKIB TPYAOMICTKOCTI, SIKI JIOIOBHEH1 Yy JIeTaJIbHIN

owiumi moxermi COCOMO Il e

a) baraToabOHEHTChKA po3poOKa

0) po3mip 0a3u gaHUX

B) MOXJIMBOCTI IIporpamicta

') MOKJIMBOCTI aHAJIITUKA

1) MOKJITUBICTh 0araTopa3oBOro BUKOPUCTAHHS
¢) 3pLIiCTh MPOIIECIB

*) [ 'Hy4KiCTb IIpoliecy po3pooKu

3) CrpanibOBaHICTh KOMaHI!

12. BcTaHOBUTH BIAMOBIAHICTh MK MHOKMHAMU 3MIHHUX METPUKHU

YenunHaTa X ONUCAaHHIM

1) Muosxwuna P
2) Muoxwuna M
3) Muosxuna C
4) Muoxwuna T

a) 3MIHHI, $KI [pUAMAaKOTh Y4YacTh B  YIpaBIiHHI
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13.

14,

15.

16.

HIPOTPAMHOTO MOJTYJIS

0) 3miHHI, aki MOAUQIKYIOTbCI ab0 CTBOPIOIOTHCS BCEpEIHHI
nporpamu

B) 3MiHHI, SIKI HE BAKOPUCTOBYIOTHCS Y POTpami

r) 3MiHHI 7151 PO3PaxyHKIB Ta 3a0€3M€UeHHS] BUBOY

[{ukioMaTuyHa CKIaJAHICTh rpada mporpamu €

a) MUKJIOMaTUYHUM ynciioM Mak-Keibom

0) B IeIKUX BHUIIAJIKaX IMKJIOMAaTUYHUM unciioM Mak-Keiiba
B) YKCJIOM KOMIIOHEHTIB 3B’ S3HOCTI

T') B ICIKUX BUMAaJAKaX YACIOM KOMIIOHEHTIB 3B’ SI3HOCTI

Hukmomatuune unciio Mak-Keiiba Bu3Hauae

a) YMCJIO JIHIMHO HEe3aJeKHUX KOHTYPIB Yy CUIIbHO3B SI3HOMY rpadi
0) uyncio JIHIHHO HEe3aJeKHUX KOHTYPIB Y Tpadi mporpaMu

B) UMCJI0O KOMIIOHEHTIB 3B 3HOCTI y Tpadi nmporpamu

I') YHUCJIO PO3TayKeHb Ta [IUKJIIB y KOJI1 MporpaMu

Yucno KOMIOHEHTIB 3B’ A3HOCTI Ipada €

a) KUTBKICTIO JIYT, SIK1 HEOOX1AHO J0OaBUTH, II0O TEPETBOPUTH Tpad
Yy CWJIbHO3B’ I3HUM

0) KITBKICTIO JOyT, SKIi HEOOX1MHO 100aBUTH, MO0 ABI  Oyab-sKi
BEpUIMHU rpada CTajau B3aEMHO JOCSKHI

B) KUTBKICTIO IyT Y Tpadi

T') KUIBKICTIO BEpIIMH Y Tpadi

1) KUTBKICTIO AYT, SIKI HEOOXITHO M00aBUTH, MO0 mepIna i OCTaHHS
BEpIIMHU rpada CTaau B3aEMHO JAOCSKHI

€) KUTBKICTIO He3aJISKHHUX NMUISIXIB Y 0a30Biii MHOXKHUHI TIPOTPAMHU

BuOpaTu npaBuiibH1 TBEPKEHHS PO HE3AJIECKHUN MUISIX

a) e mutsx, 1o BBOAUTH HOBUI onepaTop 0OpoOKu
0) Lle musix, 110 BBOJUTH HOBY YMOBY
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17.

B) BIH TTIOBUHEHU MICTUTHU JYTY, 110 HE BXOJUTh Yy PaHiIle BU3HAYCHI
MTUTSIXH

') TOYUHAETHCSA Y TTOYATKOBOMY BY3JI1 1 3aKIHUYETHCS y KIHIICBOMY
BY3i

J) He3aJIeXKHI  NUIIXHM  (QOPMYIOThCS Bl ~ HAWKOPOTIIOTO 10
HAaWJI0BIIOTO

€) He3aJleXKHI  IUIIXH  (OPMYIOTBCS  BIJT  HAWAOBIIOrO  J0

HaWKOPOTILIOTO

VY metpuii Xoncreaa, Ae N1 — yncno yHIKadIbHUX OMEpaTopiB JaHOI

peaizalii; N2 — YUCIO YHIKAIBHUX ONepaH/iB AaHoi peamizalii; N1 — 3aranbhe

YuCIo BCix omepatopiB; N2 — 3arajJlbHe YHCIIO BCiX ONEpPaHIIiB, BU3HAYAIOTh

CJIOBHMK TIPOTpaMH 3a GOpMYIIOL0:

18.

19.

a) N1+N2
6)n1l+n2
B) N1+N1
r) N2+N2

BuOpaTtu npaBuiibHI TBEPIKEHHS PO CITIH:

a) 1i1eHTudikaTop, U0 3'IBUBCSA N pa3 y ONporpami, Ma€ CIiH, PIBHUM
n-1

0) inenTudikaTop, mo 3'IBUBCSA N pa3 y ONporpami, Ma€ CIiH, pIBHUM
n-2

B) 1i1eHTU]IKATOP, IO 3'IBUBCS N pa3 y Nporpami, Mae CIiH, piBHUN N

r) [Ipu BenwkoMy 3HA4YeHHI CIIHA YCKJIAJHIOETHCS TECTYBaHHA 1
HaJaro/HKeHHs

n)Ilpn BenukoMy 3HAYE€HHI CIIIHA TMOJIETIIYEThCS TECTYBAHHS 1

HaJIarOHKEHHS

BcranoBuTH BiAMOBIAHICTh MK TMO3HAYEHHSIMM 1 iX 3HAYEHHSIMU Y

MeTO/1 (PYHKITIOHATBHUX TOYOK

1) ITportiec BBeaeHHs naHuX 1 Kepyrouoi iHpopmarrii B [1C
2) [Ipouiec, 1m0 reHepye JngaHi abo Kepyrouy iH(pOpMaIliio, sKi
HagxonaTth Ha Buxig [1C
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3) ianoroBuii BBiJ, sSIKWI MPU3BOAUTH 10 HeraitHoi Biamosigi I1C B
¢dopMi A1aIOrOBOTO BUBOTY

4) JIoriuHo MOB'sA3aHa TpyIa JaHUX, [0 BU3HAYAETHCS KOPUCTYBaYEM
1 3HaX0AUThCs Beepeanni mex [1C

5)Jloriuno moB'i3aHa rpyma gaHux, o 3abesneuye IIC
iH(pOpMaIli€lo, aje JeKUTh 3a 11 MEeKaMU 1 TATPUMYETHCS 1HIIOKO
[1C

a) El

0) EQ
B) ILF
r) EO
) EIF

20. SIxkuii meTon orinku BapTocTi [13 ocHOBaHuii 3a mpuHIUIOM: “KitieHT

3aBKU TIPaBUNA”?

a) Price-to-win

0) Ouinka no [lapkiHcony
B) O111HKa 32 aHAJIOTI€10
r) ExcnieptHa orinka

m) SLIM
¢) PERT
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JTOJATKH

HomaTok A
JliniitHa mporpama

#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <fstream.h>
typedef struct  STUDENT
{

char fio[20];

char group[10];

unsigned int grant;
}STUDENT, *PSTUDENT;

char path[] = "students.dat";
STUDENT st;

void main()

{

char choice;
fstream file;
unsigned int num;

do
{
clrscr();
cout<<"1-add new record\n";
cout<<"2-search record\n";
switch(choice = getch())
{

case '1"

file.open(path,ios::app);
if('file)
{

cout<<"File could not be opened!'"\n";

}

else

{

cout<<"fio=";cin>>st.fio;

cout<<"group=";cin>>st.group;
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cout<<"grant=";cin>>st.grant;
file.write((char*)&st,sizeof(STUDENT));

file.close();
}
getch();
break;
}
case 2"
{
file.open(path,ios::in);
if('file)
{
cout<<"File could not be opened!!"\n";
}
else
{
cout<<"Enter number of record:";cin>>num;
file.seekp(num*sizeof(STUDENT));
file.read((char*)&st,sizeof(STUDENT));
file.close();
cout<<"fio="<<st.fio<<endl;
cout<<"group="<<st.group<<endl;
cout<<"grant="<<st.grant<<endl;
}
getch();
break;
}

}
}

while(choice = 27);
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JlonaTtok b

[Iporpama i3 BKa3iBHUKaMH

#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <fstream.h>
typedef struct  STUDENT
{

char fio[20];

char group[10];

unsigned int grant;
}STUDENT, *PSTUDENT;

char path[] = "students.dat";
PSTUDENT st;

void main()

{

char choice;
unsigned int num;
fstream *file;

st = new STUDENT;
file = new fstream();
do
{
clrscr();
cout<<"1l-add new record\n";
cout<<"2-search record\n";
switch(choice = getch())
{

case '1"

file->open(path,ios::app);
if('file)
{

cout<<"File could not be opened!'"\n";

}

else

{

cout<<"fio=";cin>>st->fio;

cout<<"group=";cin>>st->group;
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cout<<"grant=";cin>>st->grant;
file->write((char*)st,sizeof(STUDENT));

file->close();
}
getch();
break;
}
case 2"
{
file->open(path,ios::in);
if('file)
{
cout<<"File could not be opened!!'"\n";
}
else
{
cout<<"Enter number of record:";cin>>num;
file->seekp(num*sizeof(STUDENT));
file->read((char*)st,sizeof(STUDENT));
file->close();
cout<<"fio="<<st->fio<<endl;
cout<<"group="<<st->group<<endl;
cout<<"grant="<<st->grant<<endl;
}
getch();
break;
}
}
}
while(choice = 27);
delete file;
delete st;
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JlonaTox B

[Iporpama 3 MoxysIaMu

#pragma argsused

#include "type.h"

#include <iostream.h>
#include "Unitl.h"
#include "Unit2.h"
#include "Unit3.h"
#include "Unit4.h"

char path[] = "students.dat";
STUDENT st;

void main()

{

char choice;
unsigned int num;

do
{
clrscr();
switch(choice=menu())
{
case '1".
{
cout<<"fio=";cin>>st.fio;
cout<<"group=";cin>>st.group;
cout<<"grant=";cin>>st.grant;
add(path, st);
break;
¥
case 2"
{
cout<<"Enter number of record:";cin>>num;
st = search(path,num);
print(st);
break;
¥
¥
¥
while(choice 1= 27);
¥
[~ mm e e e
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#include "Unitl.h"

char menu()

{
cout<<"1-add new record\n";
cout<<"2-search record\n";
return getch();

}

#pragma package(smart_init)

void add(char *path, STUDENT st)
{
fstream file;
file.open(path,ios::app);
if(!file)
{

cout<<"File could not be opened!'"\n";

¥

else

{
file.write((char*)&st,sizeof(STUDENT));
file.close();

STUDENT search(char *path, int num)
{

fstream file;

STUDENT st;

file.open(path,ios::in);

if('file)

{

cout<<"File could not be opened!!'"\n";

¥

else

{
file.seekp(num*sizeof(STUDENT));

file.read((char*)&st,sizeof(STUDENT));
file.close();

¥
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return st;

void print(STUDENT st)

{
cout<<"fio="<<st.fio<<endl;
cout<<"group="<<st.group<<endl;
cout<<"grant="<<st.grant<<endl;
getch();

}
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Homarok I

[Toxa3HUKHU 7151 MEPETBOPEHHS KOy 3 OJIHIET MOBU MTpOrpaMyBaHHs Ha 1HITY
MOBY MPOTpaMyBaHHs

SapIE Mp orpavIvHp OBAHHA Basic CpenHHA [MoKasaTelb
Assemnbler SLOC U3 pacyeTa Ha
SLoC OnHY G VHEITHOHATEH RO
(¥pOEEHD) TOUKY

Basic Assembler 1 320
Autocoder 1 320
Macro Assembler 1,5 213
@ 2,5 128-150
IlaketHble dafiner DOS 2.5 128
Basic 3 107
Wlarp ocer LOT TR 3 107
ATGOL 3 105-108
COBOL 3 1035-107
FORTEAN 3 105-108
JOVIAL 3 105-107
CMeIIaHHEIE A3EEM PO aMVH POBAHHA (110 VMO YaHHE ) 3 105
Pascal 35 a1
COBOL (ANSI 85) 35 91
RPG 4 30
MODTULA-2 4.5 20
PL/ 4.5 20
IlapanmeneHelii Pascal 4 a0
FORTEALT 95 4.5 71
BASIC (ANED 5 €4
FORTH 5 &4
LISF 5 &4
FEOLOG 5 &4
LOGO 5,5 58
Pacmmpennbii obupi LISP 375 36
EPG II 5,75 26
C+ G 53
JEN A & 53
VACC & 53
Ada 95 6,5 49
CICE 7 46
SIMITLA 7 46
Sspru bas DaHHBIX g 40
CLIFPER. DE 1 dBase ITT g 40
INF OERTX g 40
OFACLEH BYBARE g 40
Aocess 85 38
Dhase IV 9 36
FileMaker Pro 3 36
SsbEH Dognep®IH NPHHATHA P elleHHA 2 35
FOXFRO 25 2.5 34
ATL 10 32
CTATHCTHYECKHE A5BEH (AR 10 32
DELFPHI 11 29
CTaHOapTHEE OOBEKTHO- OpH eHTH POBAHHEIE A3BIH 11 29
OBJECTTVE-C 12 27
Oracle Developer/2000 14 23
SMATLTATE 15 21
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