MiHicTepcTBO OCBITH | HayKkn YKpaiHu
KIATY XnutoMupcbKkun aepxaBHUA TEXHOMOrYHUIN YHiBepCUTET

3aTB€pIDK€HO HayKOBO-

METOAUYHOIO

panoro XKIATY

MIPOTOKOJ Bix
<« » 20_ p.
Ne

METOIAYHI PEKOMEHJIAIIIT
JUIS IPOBE/IEHHS 1a00paTOpHUX POOIT
3 HaBYAJIbHOI AUCHUILIIIHU
«EKOHOMIKA ITPOI'PAMHOTI'O 3ABE3IIEYEHHS1»

JUTSI CTYZICHTIB OCBITHBOTO PIBHS «OaKajgaBp»
JI€HHOT 1 3a04HO1 (OpMHU HAaBYAHHS

cnerianbHOCTI 121 «[HmkeHepis mporpaMHOTro 3a0e3MmeueHH D

OCBITHBO-TIpO(eciiftHa mporpama
«IH)KeHepis MPOTPaMHOTO 3a0e3TCUCHHSI»

(dakynpTeT IHDOpPMAITITHO-KOMIT IOTEPHUX TEXHOJIOTII

kadenpa [mkeHepii nporpaMHOTro 3a0e3rmeueHHs

PosrmsayTo i
PEKOMEHTOBaHO
Ha 3aCiJaHHI
kadenpu

113

nporokoin Ne7
Big 04 OepesHs
2014p.

Po3po6nuk: crapmmii Bukiagau kapenpu 1113, Kpasuenko C.M.

Kutomup
2017 — 2018 H.p.



MeTtoanyHi BKa3iBKHU J0 JJAOOPATOPHOTO MPAKTUKYMY 3 TUCIHUILTIHA
«ExoHOMIKa TIporpaMHOTO 3a0€3MeueHHs» ISl CTY/ACHTIB HAIIPSIMY
«[Iporpamua imxenepis» / Yknanau C.M.KpaBuenko. — JKutomup:

XATY, 2014. — 48c.

Yxaanau: KpaBuenko CBitiiana MukosaiBHa, aCUCTEHT Kadenpu
MIPOTPaMHOTO 3a0€3MEYECHHS CUCTEM

BinnoBinanbuuii penakrop: IlanimeB Amnatoumiii BacunboBuy,
3aBimyBau Kadenpu mporpamHoro 3a0e3neyeHHs cucreM, A.T.H.,
npodecop

Peuensent: KpmxaniBcbkuit B’suecnaB  bopucoBuu, morieHT
kadenpu [13C, k.¢.-M.H, 10O1IEHT



IlepeamoBa

MeTor0 MCHMIUTIHA € BUBUCHHS TEOPETUYHHMX OCHOB 1 TPHHIIHITIB
METPUKH CKJIAJHOCTI TIpOrpaM, MeETOIiB, MOJeNed 1 3aco0iB OIlIHKH
BapTOCTI MPOTPAMHOTO 3a0e3MeYCHHS

VY pe3ynbTari BUBYCHHS JUCHUIUTIHU CTYICHTH TOBHHHI:
® 3HATH TEOPETUYHI OCHOBU PI3HOMAHITHUX METOJIB OI[IHKH BapTOCT1
MPOTPaMHOTO 3a0€3MEUCHHS;
PO3paxoByBaTH TPYAOMICTKICTb PO3POOKH MPOTrpaMHOIO MPOAYKTY;
BMITH OI[iHIOBaTH BapTicTh [13 Ha ocHOB1 MeTouku COCOMO |I;
03HAOMUTHUCH 3 METOJIOM (PYHKIIOHAJIbHUX TOYOK;
BMITH KOPUCTYBaTHCS 3aco0aMy OIIIHKH BapTOCTI MPOTPaMHOTO
3a0€e3IIeUeHHS;
BUKOPHCTOBYBATH METO/] y3rokeHoi oIliHKH npoekTy (PERT);
® 3aCTOCOBYBATH 3acO0M JJIs OIIHKK BapTocTi I13.

[Iporpama kypcy mnepenbadae HaBuaHHS y ¢Gopmi JIEKIIH 1
na0opaTOpHUX 3aHATh. NI MPaKTHYHOTO 3aCBOEHHS OCHOBHUX TEM
JTUCITUILIIHY TiepeadadeHi 1abopaTtopHi 3aHATTS 13 3actocyBaHHsM [1K y
KJlacax KOMIT FOTEPHOTO IIEHTPY YyHiBepcuteTy. Came I 4YacTHHA i
BHCBITJICHA B METOJIMYHUX BKa3iBKaX, sIKY BH 3apa3 UATAETE.



JlagopatopHa po6ora Ne 1.1. Po3paxyHokK
TPYAOMiICTKOCTi pO3pO6GKH NPOrpaMHOro NpPoAYyKTY

MeTa pooorTu: HaBuntncs pospaxoByBaru Tpyaomictkicts [1I1

KopoTki BigoMocTi

Jlnsi BU3HAUSHHSI BUTpAT Tpalli Ha PO3pOOKY BHKOPHUCTOBYIOTHCS
aHAJIITUYHI 1 eKCIePTHI METOJM OLIHOK. BuOip MeTomy 311MCHIOETHCS B
3aNIeKHOCTI Bl CTymeHio oOmiKy (akTopiB, $Ki BIUIMBAalOTh Ha
TPYIIOMICTKICTh ~ PO3POOKH. Jnst  OUThbII  TOYHOTO  BU3HAYCHHS
TPYAOMICTKOCTI PO3pOOKM MPOTPaMHOIO MPOJAYKTY MO OKPEMUM
eJIeMEHTaM 1 OTIepaIlisiM MPOIeCy MOXKe OyTHM BHKOPUCTAHHA METOJ, B
SKOMY CKJIaJalo4i BHTpAaTH Tpalli BU3HAYAIOTHCS 3 BpPaxyBaHHIM
0COOJIMBOCTI OopraHizailii, ska Beie po3poOKy, 1 OCHOBHUX HapaMeTpiB
MPOTPAMHOTO TMPOAYKTY: CTYINEHIO HOBHW3HM 3a/]adi, CKJIaTHOCTI
AITOPUTMY, KUTBKOCT1 PI3HOBHUIHOCTEH BXIigHOT 1 BUXIAHOT 1HOpPMAITii,
CKJIQJHOCT1 OpraHi3ailii KOHTPOJIIO BXiTHOT 1 BUXigHOT iHpOpMaIlii, MOBH
MporpaMyBaHHs, BUKOPHUCTAHHSA CTaHJAPTHUX MOJYNIB 1 THIOBHUX
3azad.

Hamatn MexaHi3M po3paxyHKy TPYAOMICTKOCTI 1 BapTOCTi poOiT
MPOEKTY CTBOPEHHs iH(OPMAIIfHOT CUCTEMHU Jep)KaBHUX OpPraHiB Ha
cTaaii po3poOKH TEXHIKO-EKOHOMIUHOTO OOTPYHTYBAaHHS TPOEKTY (110
MOYaTKy MPOEKTYBAaHHS 1H(POPMAIIHHOT CHCTEMH).

3asauvi:

3a0e3neynTy €IWHUN MIiOXiA [0 OLIHKA TPYAOMICTKOCTI 1
BapTOCTI BCIX MPOEKTIB CTBOPEHHS IHPOPMAIIHHUX CHUCTEM.

BusHaunTH €1MHI HOpMAaTUBU Ha CTBOPEHHS, PO3BUTOK 1 CYNPOBiX
1H(pOpMAaIIHHUX CUCTEM.

MetoaMka BKIIIOYAE OLIHKY TPYAOMICTKOCTI TUIBKM Ha PO3pOOKY
MPUKIIAJHOTO MPOrpaMHOro 3abe3mneuyeHHs 1H(OpMaIiMHUX CUCTEM 1
BUKIIIOYa€ KOMIIOHEHTH, sIKIi B)ke Oynu cTBOpeHI abo € ymMOBaMmH
iXHBOTO (PYHKIIOHYBAHHS :

AmnapartHe 3a0e3nedeHHs (0OYHCIIOBAIbHE W TEIEKOMYHIKAI[iiHE
yCTaTKyBaHH);



Tl'otoBi mporpamui npoayktu (OC, CYB]l, cepBepa momatkis,
ramy3eBi nomarku i iH.) Bim IT - BeHmopiB (Microsoft, SAP, Oracle,
IBM, Fujitsu in.);

l'otoBi mmardopmu po3pobku (moBa mnporpamyBanus, CYB/I,
010,110 TEeKH KOMITOHEHTIB);

Imxenepna iHdpacTpykTypa (cepBepHi MPUMILICHHS);

[Mocnyru 3B's13ky (IHTEpHET, BUAUIEHI KaHATH Ta IHIIL).

Po6oye 3aBJaHHs
OyHKII1I0HATBHUM poO3Mip  MPUKIAAHOTO  MPOTPAMHOTO
3a0e3neyeHHs] IHQOpMALIHUX CUCTEM BHU3HA4YaeTbcsd MO (GopMyii
OIIHKM CKJIJHOCT1 MallOyTHHOTO MPOEKTY B Oanax (pyHKIII0HAIBHOCTI,
3anponoHoBaHui A.AnbOpexToMm:
OP = (K, + K, + K;)**® (1)

Byno BukopucTaHO eMIIpUYHE MPAaBWIO — 3POCTAaHHS PO3MIPY
[13 BTpO€E 30UTBIIYE TPYAOMICTKICTH PO3POOKH 1 BUTOTOBIICHHS B CIM
pas.

[Toka3HUK CTemeHi 3pOCTaHHS TPYIAOMICTKOCTI 3 pOCTOM 00’emMy
KOy TopiBHIOE 2,35.

ne KiaacuikaTopu MPOEKTY CTBOPEHHS 1H()OPMAaIiHHOT CUCTEMU:

K1 - macmrab 06’ ekTy aBTOMAaTH3AIlI;

K2 - THII 3aMOBHHKA;

K3 - Tiim mporpaMHoOro 3a0e3MmeueHHsI.

BHU3HAYAIOTHCA 10 Tadaui Nel



Taomurst Nel

BiZIOMCTBA - 8

K1 - macmrad 00’ekTy K2 — tun K3 — tun
aBTomMaTu3auii 3aMOBHHM KA NPOrpaMHOro
3a0e3nmeYeHHs
ABTOMaTH3AITIS Micuesuit I'otoBe mporpamue
Oi3HEC MPOIECY OJTHOTO BUKOHABUUI 3a0e3IeUCHHS, K
CTPYKTYpPHOTO TiIPO3ALTY opraH - 8 notpelye
1 HaJIalTyBaHHS - 1
ABTomaTu3ailisi 6i3Hec- LenTpansunii baza nanux - 6
IIPOLIECIB OHOTO JIep’KaBHU OpraH -
14

ABTomaru3aiis 0i3Hec-
MPOIIECIB OJHOTO
BIIOMCTBA 3
TEPUTOPIaTIbHUMU
miapo3aiiaMu - 9

[epxxaBHuil opras,
MISIBHICTE SIKOTO
OB’ s13aHa 3
HeOe3MEKOI0 IS
KUTTA - 15

Kiient-cepBepne
(ToBCTHH KITIEHT) - 8

ABTOMaru3alig 0izHec-
MPOIIECIB
B1JIOMCTBA 1 IHTETpAIlis 3
30BHIIIHIMHA
iHbOopMaIITHUMHA
cucteMamu - 10

KiienT-cepBepHue
(ToHKWMi1 KiieHT) - 11

AsBToMatu3ariis 0i3Hec-
MPOIIECIB
JEK1IbKOX BiIOMCTB - 12

CepBic-opi€HTOBaHE -
15

ABToOMaru3alig o0izHec-
MPOIIECIB JEKUTHKOX
B1JIOMCTB 1 iHTErparis 3
30BHIIIHIMH
iHbOopMaIITHUMU
cucteMamu - 13

Posmip  kony

MMPUKIIAAHOTO

IIPOrPaMHOTO

3a0e3IeYeHH

iHpOpMalIHOI CUCTeMHU B THUCSAYaxX JIOTIYHUX PAJIKIB BUXITHOTO KOAY

(mani — PK) Bu3HavaeTses 3a popmysoro 2:
PK =®P- KI1/1000

(2)



ne KII - xoedimienT mnepeBomy Oany (yHKIIOHAIBHOCTI B
KUIBKICTh JIOTTYHHX PSIIKIB KOJAY, 3HAUCHHS SKOTO BU3HAYAETHCA 32
tabumunero 1.1 (nogaTox 1)

JlagopaTtopHna po6ora Ne 1.2, BusHayeHHA
TpyAoMicTKocTi po3po6ku II13 indpopmaniiiHOI cucTeMu

Po3paxyHox TPYIOMICTKOCTI po3po0Ku IPUKIIATHOTO
MporpamMHOTO 3a0e3neueHHs IHQOpMaLiiHOI CHUCTEeMH B JIFOAWHO-
Micsitsix (mani — T) Ha ocHOBI paninie Bu3HaueHux fganux - PK, E, Z 3a
dhopmyroro 4:

T =294-(PK) - 17,2, )
ne Z - NOKa3HUK BUTPAT TPYJOMICTKOCT1 CTBOPEHHS (po3poOKH)
ne E - mokasHuk Macmraly TpPYAOMICTKOCTI CTBOpPEHHS

(po3po0Okm) mporpaMHOTO 3a0e3neueHHs HOOPMAaIIHHOT CHCTEMH, SIKUN
00UHnCITIOETHCS 32 GOPMYIIOHO 3:

E=091+0,01-> %R, (3)

®opmymu  (3,4) Bukopuctani 3 COCOMO II (Meroauka
COCOMO 103BOJIIE  OIIHUTH TPYAOMICTKICTH 1 dYac pO3pOOKH
MPOrpaMHOTO TPOAYKTY. B Momem BHKOpHCTOBYEThCs —(opmyna
perpecii 3 mapamMeTpaM#, BU3HAYCHUMH Ha OCHOBI Taly3€BUX JaHHX 1
XapaKTEPUCTUK KOHKPETHOTO MPOEKTY. )

3HaueHHS KOXKHOTO MOKa3HUuKa po3podku — Rj (j=1..5), MHOKHHKA
3arpar - Zj(i=1..7) BU3Ha4Yar0ThCA 10 TabauIsm 3, 4.

Tabmuist 3 MICTUTHP HOPMATHUBH KOXKHOTO TIOKa3HHUKa pO3poOKH R;
3QJIEKHO BiJl HOTO pPIiBHSA. XapaKTEPUCTUKH BCiX PIBHIB MO KOXXHOMY
MOKa3HUKY po3poOku Rj HaBenmeni B Tabmuii 3. BusHaueHHsa Bcix
MOKa3HUKIB po3poOku Rj HeoOXimHi A7 po3paxyHKy IOKa3HUKA
MacmTady TPYAOMICTKOCTI CTBOpPEHHS (pO3poOKM) MPHUKIATHOTO
MIPOrpaMHOTO 3a0e3MeYeHHs 3a GOpPMYJIOro 3.



Tabnuus 3

IToxa3nuku po3podku, R; Husbknit | Cepenniii | Bucokuii
piBeHb piBeHb piBeHb
nepen0avyyBaHiCTh  TPOEKTY IS 4,96 3,72 2,48
po3pobiroBada, Ry
THYYKICTB Tporiecy po3poOku, R» 4,05 3,04 2,03
CTYIIHb 3HUIICHHS PU3HKIB, R3 5,65 4,24 2,83
3TyPTOBAHICTh KOMAaHIHW IPOCKTY, 4,38 3,29 2,19
R4
3pUTICTh MPOIIECIB B OpraHizaiii 6,24 4,68 3,12
po3pobitoBaua, Rs
Tabnuus 4
MHOKHUKH Huszbkui Cepenniii | Bucoxmii
BUTPAT, Zj piBeHb piBeHb piBeHb
3TypTOBAHICTh MePCOHANY, Z1 1,20 1,00 0,83
HaIHHICT 1 CKJIAHICTH 0,83 1,00 1,33
MIPUKIIATHOTO MIPOrPaMHOTO
CKIIAIHICTH TIaTdopmu, Z3 0,87 1,00 1,29
HEOOX1THUHI piBEHBb 0,95 1,00 1,07
MMOBTOPHOTO BUKOPUCTAHHS, Z4
JOCBIYEHICTh TIEpCOHAIY, Zs5 1,22 1,00 0,87
BUKOPHUCTAHHS  IHCTPYMECHTIB, 1,10 1,00 0,87
HIUTBHICTB Tpadika mpoexTy, Z7 1,14 1,00 1,00

JlabopaTtopHa po6ora Ne 2. Po3paxyHoK
4YHCeJIbHOCTI BUKOHABLiB NPOEKTY, CTPOKH
BHUKOHAHHS POOOTH.

Meta poOoru: HaBumrtucs po3paxoByBaTh 3arambHU 00°eM i
TpyaomicTkocTi [13, BU3HAYNTH YACENBHICTh BUKOHABIIIB TIPOCKTY.

Po6Goue 3aBAaHHA
Busnauenns o0’emy i Tpynomictkocti [13



bazoro s po3paxyHKy IUIAHOBOTO KOIITOPUCY BHUTpAT Ha
po3pobky I13 € 06’em I13.

3aranpHuil 06’em (V3) mporpaMHOrO MPOAYKTY BH3HAYAETHCS 3a
dopmynoro 5, BuxoasuMm 3 KUIbKOCTI 1 00’emy yHKIiA, sKi
peani3yrThes Iporpamoro (J1oaaTok 2, tad. 2.1.)

V, = Zl:v 5)

ne V; —o006’em okpemoi pynkuii [13;

N — 3arajbHe YUCIIO PYHKITIH.

He3pakaroun Ha 1OCUTH 3HAYHUI NEPENIK BU/IB OJUHULL BUMIPY

o0csary [13, HalOUIbII IMPOKE MOMIMPEHHS OJEpPXKalIM JIUIIE Meplli
TpH.
[Ipyuomy ¢yHKIIOHAIBHI Kpanmku M Kpamnkd BIACTHBOCTEH JIOTenep
BUKOPHUCTAIOTHCSI TUIBKU B CIIOJIYYEHHI 3 KUIBKICTIO PSAKIB BUXITHOTO
kony (LOC). Bci iHmI BUIM OJWHUIIF BUMIPH 3aCTOCOBYIOTHCS B
OCHOBHOMY TIPH pO3p00IIi CIieliaii3oBaHUX MPOESKTIB.

VY naniii maGopatopHiii poOoTi K oauHUIl BuMipy oOcsry 13
BUKOpHUCTAaeTbcs  psamok  BuxigHoro  koxy  (LOC).  TlepeBarm
BUKOPHUCTAHHS PSIKIB KOy SIK OJMHHITL BUMIPH YKJIAJAIOTHCA B TiM, 1110
111 OJUHWIII:

* BiIOOpa)karoTh CYTHICTh TpaIli MPOTPaMICTIB;

* IIUPOKO MOLIUPEHI il MOXKYTh JIETKO a/1allTyBaTHCS;

* JI03BOJIAIOTH BHUKOHYBaTH 3icTaBieHHs po3mipiB II3 i
MIPOJAYKTUBHOCTI B PI3HUX I'pyIax po3poOroBayis;

* 0e3mocepeIHLO TOB'SI3aH] 3 KIHIIEBUM MPOTYKTOM;

* MOXYTh BHUKOPUCTATHCS JJsi OIIHKH POOIT 10 3aBepIICHHS
MIPOEKTY;

* JI03BOJISIIOTH aBTOMAaTH3yBaTh 30ip maHuX npo KuibkicTh LOC
BiJl IOYATKY JI0 KIHIISI IPOEKTY;

* Jal0Th MOXIJIMBICTH BpPaxOBYBaTH IyMKYy pPO3poOJtoBaua IMpo
oOcsr 13 Ha OCHOBI KITBKOCTI HAITMCAHUX PAJKIB KOAY.

Po3paxyHok 00cCsSry mporpaMHOro MpoAYKTY (KIIBKOCTI PSJIKIB
BUXIJHOTO KOJy) TPUITYCKAa€ BHU3HAUEHHS THUIYy MPOTPaMHOTO
3abesneyeHHss  (momatok 2, Tab61.2.3.), BcebiuyHE  TEXHIUHE
oOrpyHTyBaHHs ¢yHKuii 113 i BU3HaAUEHHS 00cATY KOXKHOT (DyHKIIII.



Tpynomictkicts po3podoku II3. Ilo yrounenomy ob6cszi I3 i
HOpMAaTHBAaxX BUTpPAT TMpalii pO3PaxoBYIOUM HA OJUHHLI 00'emy,
BH3HAYAIOTHCS HOPMATUBHA 1 3arajibHa TPYIOMICTKICTH po3poOku I13.

HopmatuBHa TtpyaomicTkicts po3podku I13. Ha mincragi
NPUAHATOTO JI0 po3paxyHKy obcsary (Vs) 1 Kareropii CKIaaHOCTi
(momatok 2, Tabn.2.2.) BU3HAYAE€THCSI HOPMATHBHA TPyAOMicTKicTh 113
(TH), 110 YTOYHIOETHCS 3 ypaXyBaHHAM CKJIAIHOCT] il HOBU3HH IPOEKTY
i CTyneHs BUKOPUCTAHHS CTaHJAaPTHUX MOJIYJIIB TIPH PO3POOIIi.

3araabHa TpyaomicTkicth po3podkum II3. Hopmarusha
Tpynomictkictb (TH) € OCHOBOIO s BHM3HAUEHHS 3arajbHOi
tpynomictkocti  (TZl po3paxyHOK sIKO1 3IIHCHIOETBCS  PI3HUMU
criocob6aMu 3aJIeKHO Bl PO3MIPY MPOEKTY. 3arajibHa TPYJOMICTKICTb
HEBEJIMKUX MPOEKTIB PO3PAXOBYETHCS 32 POPMYIIOO 6.

T, =T, K. -K;-Ky (6)

Moxasuuk E  po3paxoByerses 3a hopmynoro K. c =1+ ZKi .

3navyenHs moka3HukiB K¢, Kr 1 Ky BU3HAYarOThCA 3 JOJATKY 2
(tabm.2.4,25.,2.6.)

UucenbHICTh BUKOHABINB ( Y3) BU3HAYAETHCS 32 (HOPMYIIOTO 7.

B T, o, @)
3HayeHHs MOKa3HMKa Tp BH3HAYA€ThCS 3aJIEXKHO B CTPOKY
BUKOHAHHA IPOEKTY B MICALAX

EdekruBauit  poux wacy poboru ogHoro pobditHuka (Prgo)

PO3paxoBYEThCS 32 GOPMYIIOHO 8.
Pppy=Hp— e — Hp — Hpe (8)

Ie:

/[P~ KITBKICTB JHIB B POIIi;

J[c- KUIBKICTh CBATKOBHX JHIB B POIIi;

/[~ KITBKICTh BUXITHUX JIHIB B POIIi;

/lpc — KITBKICTH THIB BiITyCTKH.
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JlabopaTtopHa po6ota Ne¢ 3. OniHka BapTOCTi
PO3pOOGKM NPOrpamMHoOi cucTeMu 3a moae i COCOMO

MeTta po6oTmu: Pospaxynok Baprocti IIC 3a momemmro COCOMO B
3aJICKHOCTI BiJ[ piBHIM MOJIENi, CKIIAHOCTI CHCTEMH.

KopoTki BigoMocTi

B wmomeni COCOMO BHKOPUCTOBYIOTHCS TpPU PEXKUMH, 32
JOTIOMOTOI0  SIKMX KJIACHU(IKYEThCA CKIATHICTh CHCTEMH, a TaKOX
CEPENIOBHIIIE PO3POOKH.

Opeaniynuii  pescum. OpraniyHuii ~ peXUM  3BHYANHO
KIacu(ikyerbcsi K IUIATDKHA  BIJOMICTh, OMHC ab0 HAayKOBE
oOumciieHHs. [HII XapakTEepUCTUKH PEKUMY: HEBEIMKAa KOMaHJa IO
po3po0Ii MpOeKTy, HEOOXiTHI HEBEJHMKI HOBOBBEICHHS, € HECYBOPI1
oOMeeHHs 1 KIHLIEBUM TEPMiH, a CEpeJOBUIIIE PO3POOKH € CTAOLUIHLHUM.

Hanispo3zoinenuti pesxcum. HamiBpo3aiieHU peXUM THITI3YETHCS
MIPUKITATHUMHU CUCTEMaMH, HAITPUKIIA]l, KOMITUIATOPAMH, CHCTEMaMu 0a3
JTaHUX a00 pelakTopamH. IHI XapaKTepUCTHKHU: HEBEJIMKAa KOMaH/Ia 110
pO3po0IIi POEKTY CEepeIHbOro PO3Mipy, HEOOXiMH1 ACsIKi IHHOBAIIIi,
MTOMIpHI 0OMEKEHHS 1 KIHIIEBUI TEPMIH, a CEPEIOBUIIE PO3POOKH JEIIO0
HecTaOUIbHE.

Bnpoesaooicenuii pedrcum. BnpoBamxennii pexKUM
XapaKTepU3yeThCsA PEKUMaMU PEajbHOTO 4acy, HallpUKiIall, CUCTEMaMu
KOHTPOJIFO TOBITPSIHOTO pyxy, Mepexxamu ATM abo BoeHHUMH
cucTeMaMH. [HIII XapaKTepUCTHKHU: BeIMKAa KOMaHJa pO3POOHUKIB
MPOEKTY, BEIUKUA 00’ €M HEOOXiTHUX 1HHOBAIIHM, KOPCTKI OOMEKECHHS 1
tepMminu 31a4i. CepenoBuiile po3poOKH B ILOMY BUIIAJKY CKIAJAETHCS 3
0aratbOX CKJIQJHUX IHTep(]eiciB, BKIHOYAOYM Ti 3 HHUX, SKI
MOCTABJISIFOTHCS 3AMOBHHUKAM Pa3oM 3 arapaTHUM 3a0e31eYeHHSIM.

Mogens COCOMO mnoautsieTbcsi Ha piBHI: 0a30BUM, MPOMDKHHH,
JeTanizoBaHui. 3HaYeHHs JApaiiBepiB BUTpaT (qoaaTok 3, Tabn.3.1)

Po6Goue 3aBAaHHA
1. Po3paxyBaTu 3a 6azoBum piBHem moaeni COCOMO
Tpyaosutparu (E) i Bu3HaunTH yac po3podku (TDEV). Buznaunrn
CepelHI0 4YHCeIbHICTh mepcoHany (SS) I piBeHb NPOXYKTHBHOCTI
(P), sakmo:

11



BapianT 1. po3Mip mpoexTy, KUl po3pO0IIIOETHCS, OMIHIOETHCS B
10 KLOC.

BapiaHT 2. po3Mip MpOEKTy, KU pO3POOITIOETHCS, OLIHIOETHCS B
300 KLOC.

BapianT 3. po3Mip mpoeKTy, KUl pO3pOOITIOETHCS, OLIHIOETHCS B
50 KLOC.

BapianT 4. po3Mip MpoeKTy, KU pO3POOITIOETHCS, OLIHIOETHCS B
55 KLOC.

Bapiant 5. po3mip mpoekTy, sIKuii po3poOTIOETHCS, OI[IHIOETHCS B
320 KLOC.

Bapiant 6. po3mip poeKTy, sIKuii po3poOTIOETHCS, OI[IHIOETHCS B
25 KLOC.

Bapiant 7. po3mip poeKTy, SIKUH PO3POOTIOETHCS, OI[IHIOETHCS B
72 KLOC.

Bapiant 8. po3mip mpoekTy, sIkuii po3po0IIOETHCS, OI[IHIOETHCS B
85 KLOC.

Bapiant 9. po3mip mpoexTy, SIKuii po3poOITIOETHCS, OI[IHIOETHCS B
400 KLOC.

Bapiant 10. po3Mip MpoeKTy, KA PO3POOTIOETHCS, OIIHIOETHCS
B 7,5 KLOC.

2. Bu3HAauMTH  pexXHM  CKJIAJHOCTI  CHCTEMH  3a
npomixxkaum piBHeM mozaesai COCOMO, sikuio:

Bapiant 1. po3mip mpoekTy 3a NEepIIUM 3aBJaHHAM BiIIOBITHO
BapiaHTy; 3Ha4eHHS MHOXXHHKIB (apaiBepiB) Burpatr ACAP, PCAP,
TIME, DATA, PLEX 3MiHIOIOTbCS OO0 BHCOKHX, BCl IHIII 3HAYEHHS
HOMIHAJIBHI.

BapianT 2. po3Mip mpoeKTy 3a HEepIIMM 3aBJaHHSIM BiIIOBIIHO
BapiaHTy; 3HA4YeHHS MHOXKHUKIB (npaiiBepiB) ButpaT RELY, DATA,
PVOL, PCAP, 3MiHIOIOTBCS 10 HHU3bKHX, BCiI I1HIII 3HAYEHHSI
HOMIHAJIBHI.

Bapiant 3. po3mip mpoekTy 3a MepHIMM 3aBJaHHIM BiAMOBIIHO
BapiaHTy; 3HA4Ye€HHS MHOXHUKIB (napaiiBepiB) Butpar ACAP, CPLX
3MiHIOIOTBC 10 Bucokux TIME, DATA, PLEX 3MiHOIOTBCS 10
HHM3bKUX, BCI IHIII 3HAYCHHS HOMIHAJIbHI.
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Bapiant 4. po3mip mpoekTy 3a MepHIrM 3aBJaHHIM BiAMOBIIHO
BapiaHTy; 3HAa4YeHHS MHOXHHKIB (apaiiBepiB) Butpar TIME, PLEX,
CPLX, 3MiHIOIOTBCS JI0 Ay’K€ BHCOKI, BC1 IHIII 3HAYCHHSI HOMIHATBHI.

Bapiant 5. po3mip mpoekTy 3a mepuimM 3aBAaHHSIM BiATIOBITHO
BapiaHTy; 3Ha4eHHS MHOXHHKIB (apaiiBepiB) Butpar TOOL, SCED
3MIHIOIOTECS 10 HU3bKUX, PLEX, STOR 3MiHIOIOTECS 70 qy’K€ BHCOKI,
BCl IHIII 3HAYCHHS HOMIHAJIBHI.

Bapiant 6. po3mip mpoekTy 3a MepHIuM 3aBJaHHIM BiAMOBIIHO
BapiaHTy; 3Ha4Ye€HHS MHOXXHUKIB (mpaiiBepiB) Butpar CPLX, STOR,
DOCU, PCAP 3MiHIOIOTBCS J0 Ay)KE€ BHUCOKHX, BCi IHINI 3HAYCHHS
HOMIHATBHI.

BapianT 7. po3Mip IpoeKTy 3a HEpIIMM 3aBJaHHIM BIIIOBIIHO
BapiaHTy; 3Hau€HHS MHOXHHKIB (ApaiiBepiB) Butpar ACAP, APEX,
PCAP, PLEX 3MIiHIOIOTBECSI O HU3BKHUX, BCI IHIII 3HAYEHHS HOMIHAILHI.

BapianT 8. po3Mip mpoekTy 3a HEepHIMM 3aBJaHHSIM BiIIOBIIHO
BapiaHTy; 3Ha4YeHHs MHOXHHKIB (mpaiBepiB) Butpat CPLX, SCED
3MIHIOIOTHCS 710 Ayxe Hu3bKi, ACAP 3MIHIOIOTBCS 10 HU3BKUX, BCI IHIITI
3HAYEHHS HOMIHAJbHI.

Bapiant 9. po3mip npoekTy 3a NmepiIuM 3aBJaHHAM BiIMOBITHO
BapiaHTy; 3HAUYE€HHS MHOXXHHKIB (mpaiiBepiB) Butpar RELY, DATA,
ACAP, PCAP, STOR 3MIiHIOIOTBECS OO HHU3BLKI, BCl IHIII 3HAYEHHS
HOMIHAJIBHI.

Bapiant 10. po3mip IpoekTy 3a MepIIrM 3aBIaHHsIM BiIIOBITHO
BapiaHTy; 3Ha4YeHHs MHOXHUKIB (nmpaiBepiB) Butpatr SITE, TOOL
3MIHIOIOTBCS 710 Ayxe HU3bKi, SCED 3MiHIOIOTBCS 10 HM3bKHX, BC1 1HIII
3HAYEHHS HOMIHAJbHI.

3. OuiHuTH TPYAOBUTPATH, TPHUBAJIICTH 1 CepeaHIO
YHCEJIbHICTh MepcoHay mnpoekty mo moxeadi COCOMO Il (nas
nonepeaHboi ouiHku). 3HaveHHsi S 3rigHo BapianTy 3aBaanHus 1.
IHoka3nuk Rj cepenniii piBens (Tadiauus 3), Zi — BUCOKHMH piBeHb
(Tadauus 4).
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JlabopaTopHa po6oTa Ne 3.1 MeToz,
$yHKLiOHA/IBHUX TOYOK

MeTta poOGoTum: HaBuurics po3paxoByBaTd (QYHKIIOHAIBHI TOUYKH,
TIOB’sI3aHi 3 JaHMMU 1 TPaH3aKILisIMH.

KopoTki BigoMocTi

Anamiz  QyHKIIOHATBPHUX TOYOK — CTaHAAPTHHA METOJ
BUMIPIOBaHHS PpPO3MIPY MPOTPAMHOIO TMPOAYKTY 3 TOYKH 30Dy
KOPHUCTYBadiB CUCTEMHU.

Meroa mnpu3HAUYCHMM IS OLIHKM HAa OCHOBI JIOT1YHOI MOjeni
00’eMy TIPOTPaMHOTO MPOAYKTY KUIBKICTIO (YHKI[IOHANA, SKHH
3aTpeOyBaHUI  3aMOBHHUKOM 1  TIOCTaBJISETbCA  PO3POOHUKOM.
be3ymoBHUM IITIOCOM METOMY € Te€, 10 BUMIPIOBAHHS HE 3aJIeXKaTh BiJl
TEXHOJIOTIUHOI matgopmu, Ha Kl Oyne po3poOoBaTUCh MPOAYKT, 1
BiH 3a0€31euye OJHAKOBHM MIIX1/T 10 OI[IHKK BCIX MTPOEKTIB B KOMIMAaHii.

IIpn ananizi MeTonoM (YHKIIOHAIBHUX TOYOK MOTPIOHO
BUKOHATH HACTYIHY MOCIIJOBHICTh KPOKIB:

e BuzHaueHHS THUILY OLIHKH.

e BusnauenHs 0051aCTi OIIHKY 1 TPAHUITH TTPOTYKTY.

e [linpaxyHOK (YHKIIIOHAIBHUX TOYOK, TIIOB’S3aHUX 3
JTAHUMH.

e [linpaxyHOK (YHKIIIOHAIBHUX TOYOK, IIOB’S3aHUX 3
TpaH3aKI[ISIMH.

e BwusHaueHHs CcyMapHOi KUIBKOCTI HE BHUPIBHSIHHX
¢dynakuionansaux Touok (UFP)

e Busnauenns 3HaueHHs paxropy BupiBHioBaHHs (VAF)

e Po3paxyHOK KIUIBKOCTI BHUPIBHIHUX (DYHKIIOHATBHHUX
To4oK (AFP)

PoGoue 3aBAaHHA
1. Bu3HauuTH OLIHKM B HE BUPIBHAHUX (YHKIIOHAIBHUX
Toukax 00’ekty naHux «CryneHT» (puc.l)
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| | n L 1 | | | | 1
3anikoBa .

Apnpeca e/l.HOMme MpeomeTtn OuiHKEK
“ KHMMKA peA =

Pucynok 1. baza nanux ctyaeHt

(Tabn.6)

CKIaHICTh JAaHWX BH3HAYAETHCS HA OCHOBI MATPHIIl CKJIATHOCTI
Tabauua 6
1-19 DET 20-50 DET 50+ DET
1RET Husbka Husbka Cepennst
2-5RET Husbka Cepenns Bucoka
6+ RET Cepennst Bucoka Bucoka

B 3anexnocti Binm TumiB (ainiB BigOyBa€eThCs OIIHKA JaHUX

(Tabmn.7)

Tabauuysa 7
Cxnamnicts nanux||Kinekicts UFP (ILF)||Kinbkicts UFP (EIF)
Huzpka 7 5
Cepennst 10 7
Bucoka 15 10
2. IlinpaxyHOK (YHKUIOHAJBHUX TOYOK, TIOB’SI3aHUX 3
TpaH3aKIiIMU
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Bu3HaunTH OLIHKY YNpaBiIsA04uoi TpaH3aKIil

BikHa (puc.2)

MapameTppr Word

UL 11aJIOTOBOTO

I

O6uwme

Skpan

| Npasonucarme
Coxparenue
fAsbik
[ononHuTensHo
Hacrpoiika AeHTsl
MaHenb 6ricTpOr0 AOCTYNA
Haacrpoiiki

UerTp

ABC|
Q‘J HacTpoiika MCNpaBneHs 1 GOPMaTHPOBAHMA TeKCTa.

Napamerpi asTosametbi

HacTpoiika MCNPABAEHUA U GOPMATUPOBAHUA TEKCTA NP BEOAE: | MapaMETDEI ABTOAMEHE...

Mpu ucnpasenus opoorpadum B nporpammax Microsoft Office

MponycKkaTh C10Ba U3 NPOMMCHEIX 6YKE
MponyckaTs C108a € UMPaMM
MponyckaTs agpeca UHTepHeTa U MMeHa Gaitnos

OMeuaTs NOTOPAILMEC C108a
"HemeLykuii: NpUMEHATS HoBLIE Npasuna
[] Npeanarazs Tonbko U3 0CHOBHOrO C10BapA

BCNOMOraTe bHbIE CI0BAPH...

[ Pycckuit: ucnonssosate &
Mpu ucnpaneniu npasonucatia 8 Word

ABTOMATUYECKY NPOBEPATE OpdOrpadui

C10/1b308aTh KOHTEKCTHYI0 NPOBEPKY 0pGOrpaduu

ETOMATUYECKI MPOBEPATE FPAMMATHKY
Takxe NposepaTs opdorpaduio
[ Cratucruka yaoBoumTaemoctn

MosTopHag nposepka

Vckntouenus ana daiina: {LE_] Na6opatopHast v/

[ Ckpeime opdorpaduueckue oWwnEKM TOABKO B 3TOM AOKYMEHTE
[] Ckpbits rpammaTiyeckine OWNEKM TONBKO B STOM AOKYMEHTE

Pucynok 2. Jlianorose BikHO ITapamerpu Word
JInst  OIIHKK  CKJIAIHOCTI TpaH3aKI[id CIOy)KaTh MaTpHIl, SKi

MpeACTaBiIeH] B TaOMUIsX 8,9.

Tabauua 8

El

1-4 DET 5-15 DET

16+ DET

0-1FTR

Husska Huspka

Cepemus

2FTR

Huseka Cepemns

Brcoka

3+ FTR

Cepenns Bucoxka

Brcoka

Tabauysa 9

EO & EQ

1-5 DET 6-19 DET

20+ DET
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0-1FTR Huzbka Huzbka Cepenns
2-3FTR Huzbka Cepenns Bucoxka
4+ FTR Cepenns Bucoxka Bucoka

Ominka TpaH3aKIii

B HEBHUPIBHEHHX (YHKIIOHAJHHUX TOYKAX

(UFP) moxe Oytu oTpumana 3 tadbmui 10.

Tabnauys 10
CkJiagHicTb Kinskicts UFP Kinbkicts UFP
TpaH3aKIii (ED (EO& EQ)
Husbka 3 4
Cepenns 4 5
Bucoka 6 7

JlabopaTtopHa po6otra Ne¢ 4. MeToj y3rog;xeHoi
ouinku npoekty (PERT)

Meta poodoTu: 3a monomororwo merony PERT orpumaru
JOCTaTHBO PEATICTHYHI OIIHKK TPYAOMICTKOCTI 1 TEpMIHY peaiizamii
MIPOrPaMHOTO MPOEKTY, MIBUAKO 1 0€3 BEIUKUX BUTPAT.

KopoTki BigomocTi

Peanizariss MeToy ocHOBaHa Ha BUKOPUCTAaHHI BIACHOTO JOCBilY
abo OCBiLy KOJIer, OTPUMAHOTO B CXOXHX MpoekTax. Lle HailOuibIn
MparMaTHYHUA — MIAXiA, SKAH ~ J03BOJSIE  OTPUMATH  JIOCTaTHBO
peaicTU4Hi OLIIHKK TPYJOMICTKOCTI 1 TEpMIHY peaiizallii IporpaMHOro
MIPOEKTY, MBUJIKO 1 0€3 BETUKUX BUTPAT.

Jliarma3oH HEBU3HAYEHOCTI JOCTATHHO OXapaKTepU3yBaTH TpboMa
OL[IHKaAMHU:

Mi — HalOLIBII BIpOTiTHA OIIHKA TPYAOBUTPAT;
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Oi — onrTumicTHYHA OLIHKA TPYJOBUTPAT; MIHIMAILHO MOJKJIHBI
TPYIOBUTPATH Ha pealti3allito makery pooir;

Pi — mecuMicTHYHA OLIIHKA TPYIOBHUTPAT;

3amadero mpoekty Oyna po3poOka Ha ocHOBI craHmaptiB J2EE
3aranpHOCHCTeMHOTO [I3 mns mepeBoxy poOOUYMX MICIh Ha HOBY
TPUJIAHKOBY apXiTeKTypy. bByB pospolOienuii Habip cTaHIapTHUX
KOMITOHCHTIB 1 CEpBICIB, 3 SKHX SK 3 KOHCTPYKTOpa MOYJIHBO
epeKTHBHO 1 SKiCHO 30MpaTH MPUKIAAHI migcucreMu. bararopiBHeBa
apxiTekTypa peainizyBaja craHfapTHui wmwabdmoH MVC (pucynok 3),
KO)KHAH 3 KOMIIOHEHTIB $IKOTO MaB «TOYKH DO3IIMPEHHS» IS
MIPUKIIAIHOT PO3pPOOKH, SIKI HA pUCYHKY BUIUIEH]1 YEPBOHUM KOJIHOPOM.

Takumu TOUKaM¥ PO3IIUPEHHS €:

kopuctyBaipkuii ekpan (Ul Form), sixuii 30upaBcst 3 TOTOBUX
BI3yaJIbHUX KOMIIOHEHTIB;

00poOHmKK (Action), sKki 0OpoOMIOBaTM Ha CcepBepl J0JATKIB
MO BiJ aKTHBHUX BI3yaJlbHUX KOMIIOHEHTIB, SIKI BXOJSATH B CKJIaJ
eKpaHy;

00’extu (Business Obj), siki MoaenmoBaau MPUKIAAHY 00JacTh 1
JI0 SIKUX 3BEPTATUCh OOPOOHUKH TIOTIH.

HoBuit  pomatox,  skmii  po3poOmroerhcs,  MicTuTh 20
KOpHUCTYBAIlbKUX €KpaHiB, 60 oOpoOHMKIB momiii, 16 HOBHX Oi3Hec-
00’exTiB 1 40 HOBUX Oi3HEC-METO/IB, AKI HEOOXIMHO AOJATH, SK B HOBI,
TaK 1 B BXe ICHYr041 013HeC-00’€KTH

PoGoue 3aBJAaHHA
3a nonomororo meroay PERT po3paxyBatu:
1. Ouinky cepenHbOi  TPYIOMICTKOCTI MO KO)KHOMY
€JIEMEHTAaPHOMY MaKeTY;

2. CepenHbOKBaIpAaTHYHE BiIXHUIICHHS;

3. CyMapHy TPYIOMICTKICTb IPOEKTY;

4. CepenHbOKBaJpaTUYHE BIIXWIEHHS A OLHKM CyMapHOi
TPYAOMICTKOCTI,

5. OuiHKM cyMmMapHOi TPYIOMICTKOCTI MPOEKTY 3 BIPOTiAHICTIO
95%.
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4-32(8) u..
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-
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Action

w 10N
Refresh

Buseness Buseness
Object Object

4-26(6) 4

R — /'

Pucynoxk 3. BucokopiBuesa apxirektypa J2EE ®@peitmBopKy 1ist
pPO3pOOKH I0IATKIB

JlabopaTtopHa po6oTa N2 4.1. BUKOHAaHHA OLiHKM

npoekTy Ha ocHOBi LOC i FP meTpuk
MeTta po0ortu:CdhopmyBaTu onepeaHi OLUiHKY, SIKi JO3BOJATh:
1. npen'sBUTH 3aMOBHHMKY KOPEKTHI BUMOT'H 10 BapTOCTi 1 BUTpaTaM Ha
PO3pPOOKY IPOrpaMHOro MPOAYKTY;
2. CKJIaCTH IUIaH MPOTPAMHOTO TPOEKTY.

KopoTki BigomocTi

[Iporec OLiHKN CKIIaIa€ThCS 3 HACTYITHUX KPOKIB:

1. OO6nacte mnpu3HAUEHHS NPOAYKTY, SKHUH TPOEKTYETHCS
po30uBaeThCA Ha Psil PYHKIIH, KOXKHY 3 SIKUX MOKHA OLIHUTH
IHAUBiTyaJIbHO

19



o o

Jnst koxxHOi (yHKIIT TUIaHyBabHUK (POPMYE ONTHMICTHYUHY,
MEeCUMICTHYHY 1 HaiOu1bm Biporigny LOC-o1iHKYy.

Jiis koxHOT (YHKI[T OOYHMCITIOETHCS OYIKyBaHE 3HAYCHHS
LOC-ominku

Busnavaerscs 3HaueHHs LOC-mpoayKTHBHOCTI PO3poOKH
byHKIIT

OO0uucnioeTbes 3arajibHa OLIHKA BUTPAT HA IPOEKT
OO0uncIoeThCs 3arajbHa OI[iHKAa BAPTOCTI OJHOTO PsijIKa

Po6oye 3aBJaHHs

Posrnsinaemo 3amoBneHHSs, fAke Hamginuio Bix «YkpABTO».
HeoOxinno crBoputu 13 ans pobouoi cranuii qu3aiiHepa aBTOMOOLIS.
InenTudikoBani HacTymHi ocHOBHI GyHKIIT [13:

NoookrwbdE

3aco6u ynpaBiiHHS KopucTyBalbkuM iHTepdericom (KI)
Ananiz neomiproi rpadiku (2D)

Amnani3 TppoxmipHoi rpadiku (3D)

VYupasininus 6a3oro ganux (bJ1)

3acobu koMt otepHOi auctuierinoi rpadiku (KI)
VYrpasniaus nepudepiero (YII)

Monyni npoektHoro aHamizy (MII)

3anoBauty OuikyBany ominky LOC B HacTynHil TaOmuIli:
Ta6muis 11. TlouaTkoBa TaOIUIS OIIHKK TPOCKTY

Oynkuis | Ontumictiana | Hai6inem | [lecumictuana | OgikyBana
(LOC) BiporigHa (LOC) (LOC)
(LOC)
KI 1800 2400 2650
2D 4100 5200 7400
3D 4600 6900 8600
bl 2950 3400 3600
KT 4050 4900 6200
VYII 2000 2100 2450
MII 6600 8500 9800
Bceporo:
2. Bu3HauuTH MPOIYKTUBHICTH
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Tabmuus 12. Jlani 3 meTpuunoro 6asucy gipmu

OyHKIis LOCu [IponyKTUBHICTbay [TpomyKTUBHICTD

(LOC/nrom.-mic.) (LOC/nron.-mic.)
KI 585 1260
2D 3000 440
3D 3000 440
bl 1117 720
KI' 2475 400
Y1 214 1400
MIT 1400 1800

3. Poszpaxysatu BapTicTh i BUTpATH
Tabmung 13. KinueBa Tabnuiist OIIHKY IPOEKTY

Oynkmis | OuikyBana | [1_BapTicTba Bapricts ($) Burpatu
(LOC) ($/LOC)
KI 14
2D 20
3D 20
bl 18
KT 22
VYII 28
MIIT 18
Beporo

[lepeBipuTn po3paxyHku 3a gomnomororo FP-mokax4ywkis, Bci

1. 3HaiiTé OYIKyBaHY OIIHKY 1 KUTBKICTh

iHbOopMaIiiiHI XapaKTEPUCTHUKHA MAIOTh CEPEIHINA PIBEHb CKJIAIHOCTI.

Ta6muus 14. Oninka iHGopManiiHUX XapaKTEPUCTUK TPOCKTY
OyHKITIsA Omr- Haii0. ITecum- Ouiky- Cxitaz- Kine-
Ha | BiporigHa Ha BaHa HICTb KiCTh
Beenenns 20 24 30 x4
Busenenus 12 15 22 x5
3anutn 16 22 28 x4
Jloriuni 4 4 5 x10
(hatinm
IaTepdeii- 2 2 3 X7
cHi Qaitnu
3arayibHa
KUTBKICTh
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Koxuuit koediieHT Mo>ke mpuiMaTH HACTYNHI 3Ha4eHHs: (0 —
HEeMa BIUIMBY, | — BUIIaJIKOBe, 2 — HEBENUKe, 3 — cepenHe, 4 —
Ba)XJINBE, 5 — OCHOBHE.

2. Bwusaauwru FP 3rigno 3madens 3 Tadmuns 14,15.
3. IIpoayKTUBHICTH, BUTPATH 1 BAPTICTh.
4. TlepeBipuTH NOCTOBIPHICTH PE3yIbTATIB.

Tabmuig 15. OuiHka CUCTEMHUX NTApAMETPIB IPOEKTY

KoedirrieHT peryatoBaHHs CKIaJIHOCTI Orinka
F1 | Ilepenaui qaHux 2
F2 | Posmopinena oOpoOka maHmx 0
F3 | [IpoayKTHBHICTh 4
F4 | [lommpeHicTh BUKOPUCTOBYBAHOT KOHQIrypalii 3
F5 | [lIBuakicTh TpaH3aKIIik 4
F6 | OmeparuBHUIT BBOJ JAHUX 5
F7 | EdexktuBHicTh p0OOTH KIHIIEBOIO KOPHCTYBaya 5
F8 | OmeparnBHE OHOBIICHHS 3
F9 | CxmamHicTh 00poOKH 5
F10 | [ToBTOpHE BUKOPUCTAHHS 4
F11 | JlerkicTp iHCTANIALIL 3
F12 | JlerkicTh excruiyarartii 4
F13 | Pi3sHOMaHITHI yMOBH PO3MIILIICHHSI S
F14 | IIpocTtoTa BUMIPIOBAaHb 5
Bceworo 52

JlabopaTtopHa po6ota N¢ 5. 3aco6um OLiHKH

BapPTOCTi MPOrpaMHOro 3abe3ne4yeHHs
MeTta poOoTu: 3a monomorow mporpamm SoftStar Systems
Costar po3paxyBaTu BapTicTb 113 Ha OCHOBI Bl1acHUX MapaMeTpiB.

KopoTki BigomocTi

ITapamerpu BaprocTi. Ilapamerp BaptocTi (cost driver) — me
Cy0’eKTHMBHA BEJIMYMHA, KA OLIHIOE Pi3HI YacoBi, SIKICHI 1 pecypcHi
aciektu  po3poOku I13. Koxuuit 3 mapamerpiB Moxe Oytu
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BigkaniOpoBanuMm. KamiOpyBaHHs mapaMeTpiB  BapTocTi — 1€
KOpEryBaHHs 3HA4YeHb TapameTpiB, sKa BIUIMBAE Ha 3HAYCHHS
TPYIOBUTPAT, 1 BIANOBIAHO HA Yac i BapTiCTh, IPHU OIIHLI MPOTPAMHOTO
npoekry. Ilpu kamiOpyBaHHI BKa3aHUX JaJli CIMHAIISATH IapaMeTpiB
BUOHMPAETHCS OIIHOYHUK piBeHb (YK€ BHCOKHI, BUCOKHH, BHIIE
HOMIHAJILHOTO, HOMIHAJIBHHMA, HIKYEC HOMIHAJILHOTO, HU3BKHM, TyXKe
HU3bKHW) mapamerpy. B ¢opmymax mel piBeHb BinoOpaKyeTbCs y
BUTIIAII KOE(IieHTY TPYIOBHUTPAT i, TAKUM YMHOM, Ha KOXKHIM cTasii
PO3pOOKH TPOEKTY BIUIMBAE HA BApPTICTh 1 TPUBAIICTH TOW a0 1HIIOL
cranii. Buninstores HacTymHi rpynu mapameTpiB (Tabn.16): mpomykTy
(product factors), mnardopmu (platform factors), mepconany (personnel
factors) 1 mpoekry (project factors). B Ta6n. 17 Haganuit KOpOTKUNA OMHUC
KOKHOTO MapaMeTpy.

Tabauuysa 16
ITapamerpu Omnmc
BpaxoByroTb xapakrepuctuku [13, kuid po3po0IoeThes.
Tponyxry (RELY, DATA, CPLX, RUSE, DOCU)
BpaxoBylOTh ~ XapaKTEPHCTHKH  [POrpaMHO-alapaTHOro
[Tnarpopmu KOMIUIEKCY, sSIKUH HeoOXimHui it QyHkiionyBanus I13.

(TIME, STOR, PVOL)
BpaxoByloTh piBeHb 3HaHb 1 3JIATOPKEHOCTI pOOOTH

[epconany kosnektuBy nporpamicriB. (ACAP, PCAP, PCON, APEX,
PLEX, LTEX)
BpaxoByloTh BIUTMB CY4YacHHX MiIXOMIB 1 TEXHOIOTH,
N — TEpUTOpIANIbHOT ~ BIAJAJNICHOCTI  WICHIB  KOJEKTUBY
P y Ppo3poOHUKIB 1 TepMinu BukoHauHs mpoekty. (TOOL, SITE,
SCED)
Tabauys 17
[Mapamerpu (0)117(¢
RELY (Required BpaxoBye Mipy BHWKOHAaHHsS MpPOrPaMo0 3aJyMaHoi maii Ha

Software Reliability) MPOTSI3i TEBHOTO Yacy

BpaxoBye BIIMB 00'€My TECTOBHX [OaHHUX Ha pPO3POOKY
npoaykry. PiBeHp 1BOro mapaMeTpy pO3paxOBYEThCS —SIK

DATA (Database Size) CITiBBIAHONIEHH OaiiT B TecroBaHii 0a3i maumx mo SLOC B
mporpami

Bxmtogae 1mATH THMIB omepariiii: ynpaBIiHHS, PaxXyHKOBI,

CPLX (Product TPUCTPiii-3aIeKHi,  YNPaBIiHHSA  JTaHUMH, VIIpaBIiHHS

Complexity) KOpPHCTYBallbkuM  iHTep(ericom. PiBeHp cKkmagHoOcTi 1

Cy0 €KTMBHE CepeAHbO-3Ba)KEHE 3HAUCHHS DIBHIB THIIB
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oreparin

RUSE (Developed for
Reusability)

BpaxoBye TpymoBuTpaTH, HEOOXimHI  JOAATKOBO ISt
HallMCaHHS KOMIIOHEHTIB, IIPU3HAYEHUX Ui TIOBTOPHOTO
BUKODHCTaHHSI B JaHOMy a00 HacCTyIHHX MpOEKTax.

113

BukopucroBye HacTymHi OWIHOYHI piBHI: “B IpoekTi”, “B
mporpami”, “B JHIHII TNPOAYKTIB”, “B pI3HUX JiHiKax
MPOAYKTIB”. 3HAa4YeHHs MapaMeTpy Hakiagae OOMEXKEHHsS Ha
HactymHi napamerpu: RELY u DOCU

DOCU (Documentation
Match To Life-Cycle
Needs )

BpaxoBye cTerniHb BiJIOBITHOCTI TOKYMEHTALIl IPOEKTY HOro
KUTTEBOMY ILIUKITY

TIME (Execution Time
Constraint)

BpaxoBye wacoBi pecypcH, siKi BHKOpUCTOBYIOThCS I13, mpu
BUKOHAHHI MMOCTaBJIeHOT 3a/1a4i

STOR (Main Storage
Constraint)

BanOBy€ MPOUCHT BUKOPUCTAHHA CXOBHII JaHUX

PVOL (Platform
Volatility)

BpaxoBye TepMiH xHUTTs TaTGopmMu (KOMIUIEKC anapaTHOro i
NporpamMHOro  3a0e3leyeHHs,  SKUA  HEeOoOXigHWH  Juis
¢ynkuionyBanns [13, skuit po3poOmoeThes)

ACAP (Analyst
Capability)

BpaxoBye aHaii3, 3JaTHICTh NPOEKTYBaTH, €(EKTHBHICTh 1
KOMYHIKaTHBHI ~ 37i0HOCTI ~ TIpymd  CHELIaliCTiB,  sKi
PO3po0ITIOI0TH BUMOTH 1 crierudikarii npoekry. [lapamerp He
NOBMHEH OILIHIOBaTH piBeHb KBasiQikaiii OKpeMO B3STOr0
crierjanicra

PCAP (Programmer
Capability)

BpaxoBye piBeHp mporpamictiB B konektuBi. [Ipu BuOOpi
3HA4YeHHs Ui [BOTO MapamMerpy CiiJl OCOOJMBO 3BEPHYTH
yBary Ha KOMYyHIKaTHBHI 1 mipodeciiiHi 3410HOCTI IPOrpamicTiB
1 Ha KOMaHJIHY poOOTY B IJIOMY

PCON (Personnel
Continuity)

BpaxoBye MmIMHHICTH KaJPiB B KOJIECKTHBI

APEX (Applications
Experience)

BpaxoBye HOCBiIl KONEKTHBY TpH pPOOOTI Hal JOAATKAMHU
[IEBHOTO THITY

PLEX (Platform
Experience)

BpaxoBye BMiHHS BHKOPHCTOBYBATH OCOONHBOCTI ILIaThopM,
tTaki sk TpadiunHuid iHTepdeiic, 0a3u JaHUX, CITHOBHIA
iHTepdeiic, po3noisieHi CHCTEMH

LTEX (Language and
Tool Experience)

BpaxoBye nmocBim mporpaMmicTiB (MOBH, CepelOBHINE i

IHCTPYMEHTH)

TOOL (Use Of Software
Tools)

BpaxoBye piBeHh BUKOPUCTaHHS IHCTPYMEHTIB pO3POOKH

SITE (Multisite
Development)

BpaxoBye TepuropianpHy BimmameHictb (Bim odicy 1o
MDKHApOJHHUX O(QiCiB) WIEHIB KOMaHAW PO3POOHHUKIB 3acO0M
KOMYHIKaIlii, SKi HIMH BUKOPHCTOBYIOThCA (Bix TenedoHy 110
BiJIeo KOH(epeHII-3B SI3KY)

SCED (Required
Development Schedule)

BanOBye BILIMB 4aCOBUX 06M€)K€HB, HAKJIaJCHUX Ha MPOCKT i
Ha 3HAYCHHA TPYAOBUTPAT
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Po6oye 3aBAaHHs

3amyctutn nporpamy Costar 7.0 Demo

BBectu B mporpamy cBoi napaMeTpu (BBOJUTH IapaMeTpH 3TiTHO
CBOTO BapiaHTy 3 TJaOOPaTOpHOi 2, 3aBaHHs 2):

1 xkpox — BubOparm momens COCOMO Il — panHIO po3poOKy
MPOEKTY YU MOCTAPXITEKTypHY

2 KpOK — BBECTH KUIBKICTh psIKiB BuXigHOTO Koy (SLOC)

3 kpok — BHOpatu paxTopu Macmtady (5 XapaKTepUCTHK)

4 xpox — BuOpatu Ilapamerpu Baprtocti (cost driver) — (17
XapaKTEPUCTHK)

5 Kpok - OTpUMATH Pe3yIbTar.

T Costar - Estimatel (Ccmpuﬂéni

i File  View Reports’ Components Tools  Preferences  Help

;B":Ei ;E;[.I jil%l] Estimate: [Estimatel ID: Model: COCOMO i

| 77 Estimatel - Detail Report =8 %

Print 1 Export... | . Save as Graphici ¥ Headers <2ty J

Estimate1 - Detail Report

T Costar 7.0 Demo 22032013 154234 Page: 1
F
| [ Estimate Name:  Estimate1 Estimate ID:
| = Model Name: COCOMO 11 2000 Model ID: 2000
T Process Model: COCOMO Il Model Phases: Waterfall
Component Name: Component1 Component [D:
| Increment: 1 Level:
Developed Size: 1,300 EAF: 1.0000
Effort Duration
Phase (Person-Months) Cost (K3) (Maonths) Staffing
RQ — Requirements 0.3 0.0 0.9 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 1.5 0.0 1.8 0.8
T - Integration & Test 0.7 0.0 11 07
Development (PD+D0D+CT+IT) 39 0.0 57
Totals (RQ+PD+DD+CTHIT) 4.2 0.0 6.6
MN — Maintenance (per year) 0.0 0.0 00

s & Size

VL jReuse {Function Points jincrements {Breakage }Costs {Rates {Maint. /{Filter {Descr. /

Estimatel: 4.2 PM. BB Morths onmponent'I: 4.2 PM |EAF: 1.0000 |Level: 1

Pucynoxk 4. JleranbHuii 3BiT
[Ticns mosBM BikHa 3 pe3ynbratamu (puc.4) — MEpEHECTH
3HAYEHHS, SKi Y Y4epBOHOMY 0OpamiieHi, B 3akiaaky Costs (puc 5)

25



¢ Costar - Estimatel (Compunentl

|l File  View Reports Components  Tools  Preferences  Help
JE] Ectimate: [Estimater D Model: COCOMO Il 200
1 gl: Component: |Componentl ID: Increment:

ACTIARCJ CBR| CDR1 CMPI CSTl DFI'I EBRI EFF ‘ EQS| GCS| Gl | GST{ 0T | ISM 1 MSZI NAMI SCH1 SE l SSM‘ STRI

_:._bnst (K$)

Totals for entire Project _Effort (PM) | Duration (W
Requirements RQ: 03] 0.

roductivity | | Equivalent Size |

Development _ PD+DDACT+T. 39| 5. 43 3314 Tu‘f_'aﬁ[if":
| | Total RQ+PD+DD+CT+IT: 42| 6.6 | 44| 309.7
coﬁsfor{;omponentcommnem e
———Cost per Person-Month—f——
Requirements §|300 I Inherit RQ [~ Use Rates Tab & Labor Distribution
Product Design 5 ma‘ 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 5 WILO‘ ™ Inherit IT I~ Use Rates Tab & Labor Distribution
Maintenance 5 m ¥ Inherit MN " Use Rates Tab & Labor Distribution

| | Drivers & Size 3Model j{REVL jReuse fFunction Paints jincrements /Breakage jCosts fRates Maint. jFilter iDescr [

Estimatel: 4.2 PM. BE.EMaonths |Componentl: 4.2 PM EEAF' 1.0000 éLeveI' 1]

Pucynox 5. BBenenus Butpar

BuBectn BikHO pe3ynbrary, jae OyayTh BHUBEIEH1 3ycuuisa 1
JIFOTMHO-MICSIISI, CTPOK PO3POOKH, BapTICTh.

B meTomuiri BUKOPUCTOBYIOTBCS 11'sITh (akTopiB macmtady SF,
SIKi BU3HAYAIOThCS HACTYITHUMU XapaKTEPUCTUKAMU TPOCKTY:

PREC — mpeneneHTHICTh, HAsBHICTh JOCBITYy aHAJIOTIYHHX
po3pobok (Very Low — mocBig B mponykTi i muiatdopmi BiACYTHIi;
Extra High — nipoaykT 1 ruiatgopmMa MOBHICTIO 3HAHOMI)

FLEX — rayukicth mporuecy po3poOku (Very Low — mporiec

cTporo nerepmiHoBaHuii; Extra High — Bu3Hadeni Tinmpku 3aranpHi
1iTi).

RESL — apxirekrypa 1 g03Bin pusukiB (Very Low — pusuku
HeBiloMi/He mpoaHamizoBaHi, Extra High — pusuku mo3BosieHi Ha
100%)

TEAM — crmpaupoBanicte koManau (Very Low — ¢opmanbHa
B3aemonisi; Extra High — mnoBHa goBipa, B3aeMo3aMiHHICTH 1
B3a€EMOJIONIOMOTA).
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PMAT — 3pinicts nponeciB (Very Low — CMM Level 1; Extra
High — CMM Level 5)

3HaueHHs (akTopa macmTady, B 3aJ€KHOCTI BiJ OLIHKA KHOTO
piBH: BimoOpaxkeHo B Tabmumi 13.

Tabnuys 18

Very Low |Nominal | High [Very High|Extra

Low High
PREC 6.20 4.96 3.72 2.48 1.24 0.00
FLEX 5.07 4.05 3.04 2.03 1.01 0.00
RESL 7.07 5.65 4.24 2.83 1.41 0.00
TEAM 5.48 4.38 3.29 2.19 1.10 0.00
PMAT 7.80 6.24 4.68 3.12 1.56 0.00
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JoaaTok 1
Taomums 1.1

Moga nporpamyBaHHs

KII (KiMbKIiCTh JTOTTYHUX PSAIKIB
KOy Ha OJTHY (YHKIIOHATIBHY

TOYKY)
1 2
Basic Assembler 320
Autocoder 320
Netron/CAP 296
Macro Assembler 213
C 128
[TaketHi ¢aitnu DOS 128
Basic 107
Maxkpocu Lotus 107
ALGOL 105
COBOL 105
FORTRAN 105
JOVIAL 105
3MiraHi MOBY MTPOrpaMyBaHHS 105
JCL 96
VPF 95
Pascal 91
COBOL (ANSI 85) 91
APS 86
Slogan 81
RPG 80
Modula-2 80
PL/1 80
[Tapanensuuii Pascal 80
Fortran 95 71
Mantis 71
Sabretalk 70
Mapper 69
ColdFusion 68
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Datastage 67
Ideal 66
Basic (ANSI) 64
FORTH 64
LISP 64
PROLOG 64
Powerhouse 63
Uniface 61
NET 60
JSP 59
LOGO 58
C# 58
J2EE 57
Pozmmpennii LISP 56
RPG Il 56
ASP 56
Java 55
JavaScript 54
C++ 53
YACC 53
Culprit 51
Natural 51
KML 50
Visual Basic 50
REXX 50
Ada 95 49
PL/SQL 47
CICS 46
SIMULA 46
Taskmate 45
Focus 45
Web Scripts 44
Pacbase 42
MoBu 0a3 qaHux 40
Clipper DB u dBase 111 40
Informix 40
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Oracle u SYBASE 40
Openroad 39
Access 38
V/BScript 38
Advantage 38
PeopleSoft 37
Cool:Gen/IEF 37
DBase IV 36
MoBu  miATPUMKH MPUHAHATTS 35
plllIeHb

FoxPro 2.5 34
APL 32
Cratnuni MoBH (SAS) 32
Maestro 30
DELPHI 29
CrangapTHi 00’€KTHO-OpPIEHTOBaHI 29
MOBH

Powerbuilder 28
VB.Net 28
OBJECTIVE-C 27
Lotus Script 23
Oracle Developer /2000 23
Smalltalk 21
awk 21
EIFFEL 21
Shell-cuenapii (Perl) 21
CrannapTHi MOBH 4-TO TIOKOJIIHHS 20
(4GL)

OR3 (4GL) 20
Application Builder 20
CORBA 20
Cristal Reports 20
Datatrieve 20
CLIPPER 19
ABAP (SAP) 18
HTML 3.0 15
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Siebel Tools 13
SQL 13
Easytrieve+ 13
SQL Forms 11
Excel 6
QUATTRO PRO 6
MoBu CTBOpPEHHSI IKTOIpaM 4
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JlogaTok 2
Tabnnya 2.1
Karanor ¢yHkiii mporpamHoro 3abe3rneueHHs

O6c¢sr QyHKIiH (psIIKIB BUXITHOTO

3}/{19] KOJy) BUKOPUCTaHHSAM cepenoBHIIa
pO3pOOKH JOATKIB
C++ Visual C++
(Borland) Builder | (Microsoft)
(Borland)
1 2 3 4 5

1. Beenenns, aHani3 BXiHO1 iHopMallii, reHepallist KoJiB 1 IpoLecop
BX1HOT MOBH

101 |Opranizaris BBenenns| 100 110 150
iHpopMarii

102 |KonTtpos, nmonepennsi| 520 550 450
npopoOka 1 BBEJCHHS
1HbOopMmartii

103 |Ananiz BxigHOI MOBH (CUH 630 660 660
TaKCUYHHUM 1 CEMAaHTHY-HUMN )

104 |IleperBopenns  omeparopiB| 1050 1050 980
BXIIHOI MOBHM 1 KOMAaHIU
IHIIIOT MOBH

105 |OG6poOka BX1JHOTO 750 900 1340
3aMOBJICHHS 1
dhopmyBaHHS TaOIHIIb

106 |IleperBopenns BxigHoi moBu| 4300 4300 5100
B MaIluHHI KOMaHIH
(TpancusTop, penpo-
1IECOP, MAKPOT'€HIPATOP)

107 |CunTakcu4yHUI il 8700 5400 5400
CEMaHTUYHUI aHaji3 BXIAHOT
MOBM 1 TeHepalis KOJIiB
KOMaH/I
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108 |IIponecop MoBH 3000 2300 2300
109 |Opranizamis 220 220 320
BBEJICHHSI/BUCHOBKY
iHpopMmarii B
IHTEPAKTUBHOMY PEKUMI
110 |Opranizaris 3680 3340 3200
YBEJICHHS/BUCHOBKY
iHpopMmarii 3 Mepexi
TEpPMIHAJIB
111 |KepyBanus 2700 2900 2400
BBEJICHHSIM/BHCHOBKOM
2. ®opmyBaHHSs, BBEJICHHS 1 00CIYTOBYBaHHS 0a3 JaHUX
201 [Cemepamis crpykrypu ©Oazu| 3450 3950 4300
IMTaHIX
202 [lenmepamis mimcxemu OGasu| 1540 1610 2060
ITaHIX
203 |[®opmyBaHHs 6a3 TaHUX 1700 1750 2180
204 |O6poOka nHabopiB 1 3ammciB| 2050 2350 2670
0a3u maHux
205 |O6cnyroByBanns 6a3u manmx| 1030 1100 1260
y
MTAKETHOMY PEXHUMI
206 |O6cnyroByBanHs 6a3zu manux| 3800 4400 6950
B IHTEPAaKTUBHOMY PEXKHUMI
207 |ManinymatoBaHHS JaHUMU 8400 8670 9550
209 |Peopranizaiis 6a3u JaHUX 130 190 220
210 [BaBaurtaxxeHHs 0a3u JAaHUX 3150 2950 2780
3. ®opmyBaHHs 1 00poOKka aiiniB
301 |®DopmyBanHs mnociaigoBHoro| 340 360 290
Gbaitny
302 |CopryBanHs dailny 340 360 290
303 ABTOMAaTUYHE  COPTYBaHHS 1040 1150 930
¢aiinis
304 |OG6cnyroByBaHHs (paiiiniB 520 540 420
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305 | O6pobka aiiniB 750 800 720

306 |O6poOka ¢aiinis y| 2400 2600 3050
J1aJIOTOBOMY PEXHUMI

307 |[CminbHa  00OpoOka  rpymu| 4900 5300 6180
¢aiinis

308 |KepyBanus (aiinamu 5130 5380 5750

309 |DopmyBanHs (aiiny 1100 1080 1020

4. T'eneparris mporpam 1 [13, a Takoxx HacTporoBanus [13

401 |l'eneparrist pobouunx mporpam | 3680 4120 3360

402 |T'enepamis nporpam 3a ormucy| 10870 12330 9880
KOPHUCTYBayiB

403 |DopmyBaHHS cryx6osux| 570 620 1070
TaOJINIb

404 | Cucrema renepartii [13 5120 5340 4980

405 |Cucrema HactporoBanHs 13 250 300 370
5. Kepysanns 13, komnonenTamu [13 1 30BHIIIHIMEU TIPUCTPOSIM

501 [Mownitop II3 (xepyBanus| 350 360 740
PoOOTOI0 KOMITIOHEHTIB)

502 |Mosnitop cucremu| 3750 3880 7740
(kepyBaHHS po6oTOIO
komrutekcy I13)

503 | KepyBanus 3oBHImMHIMH| 6850 7340 5900
MIPUCTPOSIMH 1 00'€eKTaMU

504  |O6pobka nepepuBaHb 890 730 540

505 | KepyBanus 30BHIITHBOIO 250 210 200
aM'ATTHO

506 |[O6pobka  mommnkoBux il 430 410 410
301HHUX CUTYallil

507 |3abe3neueHHs  iHTepdeiicy 730 750 970

MDK KOMIIOHECHTaMHU

6. BignaromkeHHs MpUKIAQAHUX Tporpam, oOMiH iHdopmariero Mix ML i
MC, nonoMibKHI nporpamHi GyHKIi
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601 |Hamaromxkenns mnpuknagaux| 4500 4700 4300
nporpaM B IHTEPAaKTUBHOMY
pexuMi

602 |/loBinka i HABYAHHS 680 680 720

603 |domomixHi i cepsicui| 460 490 580
porpaMmu

7. Po3paxyHkoBi 3aBaHHs, (hOpMyBaHHS 1 BACHOBOK Ha 30BHIIIHI HOCIT

(ALIITY) nokymeHTIB cKi1aHOI popMu 1 (ailiiB

701 [Maremarnyna cratuctuka il 8370 9570 9320
MIPOTHO3YBAHHS

703 |Po3paxyHOK IMOKa3HHKIB 410 500 460

704  |IIpormecop 3BiTiB 1070 1230 3200

705 |dopmyBaHHS 1 BUCHOBOK Ha| 2650 2850 3500
30BHIIIHI HOCIT

706 |Ilomepemnss  oOpoOka  #| 540 560 470
revaTtka (aitnis

707 |I'padiunuit BucHoBOK| 300 310 480
pe3ynbTaTiB

708 |IHTepakTHUBHUI penaktop| 3800 3910 4540
TEKCTY

709 |Bumip craHy pecypciB B 650 440 480

IHTEPAKTUBHIN CHUCTEMI
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Tabnnuya 2.2

Hopwmu gacy Ha po3po0ky 13 (TH) 3anexHo Bin obcsry 13 (V) i

rpynu ckiagaocti [13 (orron./aH.)

O6’em I13 Kareropii ckmagaocti I13 Howmep
(psika BUX1THOTO HOPMH
kony, LOC)
1-ma 2-ra 3-s

1 2 3 4 5
200 - - 21 1
300 - - 23 2
400 - - 25 3
500 - - 27 4
600 - 33 28 5
800 - 38 32 7
900 40 34 8
1000 51 43 36 9
1200 54 45 38 10
1400 57 48 40 11
1600 60 50 42 12
1800 64 54 45 13
2000 68 57 48 14
2200 73 61 51 15
2400 76 64 54 16
2600 81 68 57 17
2800 86 72 60 18
3000 91 76 64 19
3200 97 81 68 20
3400 103 86 72 21
3600 113 92 77 22
3800 117 98 82 23
4000 124 104 87 24
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4200 133 111 93 25
4400 141 118 99 26
4600 151 126 105 27
4800 160 134 112 28
5000 170 142 119 29
5500 182 152 127 30
6000 194 162 135 31
6500 206 172 144 32
7000 220 184 154 33
8000 252 210 175 35
8500 268 224 187 36
9000 288 240 200 37
9500 307 256 214 38
10000 327 273 228 39
11000 349 291 243 40
12000 374 312 260 41
13000 399 333 278 42
14000 427 356 297 43
15000 456 380 317 44
16000 487 406 339 45
18000 520 434 362 46
20000 556 464 387 47
22000 595 496 414 48
24000 636 530 442 49
26000 679 566 472 50
28000 727 606 505 51
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30000 775 646 540 52
32000 830 692 ST77 53
34000 888 740 617 54
36000 950 792 660 55
38000 1016 847 706 56
40000 1087 906 755 57
42000 1161 968 807 58
44000 1242 1035 863 59
46000 1328 1107 923 60
48000 1420 1184 987 61
50000 1620 1267 1056 62
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Tabnunua 2.3.

Kareropii Xapakrepucruku 113
CKJIA/IHOCTI

1 I13, mo oOknagaroTh OAHIET ab0 OeKiIbKOMa 3
HACTYITHUX XapaKTEePUCTHK:
1. HasiBHICTB CKJIQTHOTO IHTEIIEKTYAIbHOT'O MOBHOTO
iHTepdelicy 3 KopucTyBaueM
2. Pexum poOOTH B peaabHOMY Yacl.
3. 3ale3meueHHs TeNEKOMYHIKalIMHOI 00poOKU
JAHUX 1 KEpYBaHHS 3HUILYBAaHUMH 00'€KTaMU.
4. Mamuna rpadika.
5. bararomarmmHH1 KOMIIJIEKCH.
6. 3abe3nedyeHHs ICTOTHOTO pO3MapaleTtOBaHHS
00YHCIIEHb.

2 II3, mo oOkmamaroTh oOjHiel abo JeKiILKOMa 3
HACTYITHUX XapaKTePUCTHK:
1. OnTuMu3aniiHi po3paxyHKH.
2. 3abesneueHHss HacTporoBaHHs I[I3 Ha 3MiHH
CTPYKTYp BXIIHMX 1 BUXITHUX JTaHUX.
3. HacrporoBanus I3 Ha  HecranmapTHy
KOH(]IrypaIiro TEXHIYHUX KOIITIB.
4. 3abe3neuenns nepenocumocrti [13.
5. Peanizamis 0coOIMBO CKJIAMHUX IHXKEHEPHUX 1
HAYKOBHX PO3PaXyHKIB.

3 [13, mo He BOJOIIIOTH IEpPepaxOBaHUMU BUILE

XapPaKTCPHUCTUKAMMU.
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Tabnnuya 2.4.
JlonatkoBi koedirienTu cknagrocti [13

Xapakrepuctuka [13 3nauenns Kc
1. ®ynkuionyBanas [13 B posmmpeHoMy ornepamiiHOMY 008
cepenoBuIi (3B'130K 3 iHmUME [13). ’
2. [HTepakTUBHHI JOCTYII. 0,06
3. 3abe3neueHHs 30epiraHHs, BEJCHHS W MOLIYKY JaHUX Yy 0,07
CKJIQJIHUX CTPYKTYpax.
4. HasBHictb y I13 0/1HOYACHO EKUIBKOX XapaKTEPUCTUK IO
Tabmn. 2.4 :
4.1. 2 XapaKkTEepUCTHKH. 0,12
4.2. 3 XapaKTEepHUCTHKH. 0,18
4.3. ITonaxg 3-X XapaKTEPUCTHKH. 0,26

Tabnnuya 2.5.

3HaYeHHsI TIOMPABOYHOTO KOE(III€HTA, IO BPAXOBYE
BUKOPHUCTAHHS CTAaHIAPTHUX MOJYJiB TUoBHX mporpam 1 [13 (KT)

Cryninb OXOTUICHHS peai3oBaHuX (YHKITIN
po3pobioBabHOTO 113 cTaHTAPTHUMU MOTYJISIMH, 3nayeHHs Kt
TUTIOBUMH TIpoTrpamamu i [13

1. Bix 60% i Buite. 0,6

2. Big 40% no 60%. 0,7

3. Bix 20% mo 40%. 0,8

4. 1o 20%. 0,9

5. Tunosi mporpamu # [I3 He BHKOpUCTAIOTBCS NS

peanizanii QyHKIiHA

po3pobmroBansHoro I13. 1,0
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Tabnnuya 2.6.
ITonpaBouHi KoedilieHTH, 10 BpaxoByloTh HOBU3HY I13 (KH)

Bukopucranus
Kareropis CryIriHb HOBH3HH Ha ocHoBi | V cepenoBuiii | 3HaYCHHS
HOBHU3HU HOBOTO HOBO1 Kn
113 tuny [1IK oC
A [MpuanEmoso Hosi [13, mo + + 1,75
HE MawThb JIOCTYIHHUX - + 1,6
aHaJIor1B. + - 1,2
13, mo € po3BUTKOM - - 1,0
b BU3HAYEHOTO + + 1,0
napaMeTpUIHOTO pamy - - 0,9
I13. + - 0,3
13, mo € poO3BUTKOM
BH3HAYEHOTO
napamMeTpuIHOTO pany
B - - 0,7
I13, po3pobnenux st

paHillie OCBOEHUX THIIIB
koHpiryparii [1K i OC.
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JlogaTok 3

Tabnuysa 3.1
3Ha4yeHHs ApaiiBepiB BUTpaT npu po3pooii [13 B pamkax moaeni
COCOMO
[Tapamerpu TTokasHUKH
BapTOCTI JIy)Kev Hu3zpkuit HOMinl Bncvo- I[y)icev Han- }
HU3BKHUN -JIbHUH KU BHUCOKHWHU | BUCOKUH
ATpubyTH NIPOIYKTY
HeoOxinHa 0,82 0,92 1,00 1,10 1,26
HaJIHHICTD I13
(RELY)
Po3mip Oasu 0,90 1,00 1,14 1,28
nanux (DATA)
CkinamHicTh 0,73 0,87 1,00 1,17 1,34 1,74
MIPOrPaMHOTO
npoaykry (CPLX)
HeoOxinaunii 0,95 1,00 1,0,7 1,15 1,24
pIBEHb
MTOBTOPHOTO
BUKOPHUCTAHHS
(RUSE)
JlokymeHTaIris 0,81 0,91 1,00 1,11 1,23
(DOCU)
ATpuOyTH TIepCcOHATY
3110HOCTI 1,42 1,19 1,00 0,85 0,71
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aHAJIITUKA

(ACAP)

JlocBin
CTBOPCHHS

nonatkis (APEX)

1,22

1,10

1,00

0,88

0,81

3ni6HOCTI
porpamMicra

(PCAP)

1,34

1,15

1,00

0,88

0,70

JlocBix B oOmacTi
BIPTYaJIbHUX

mamud (PLEX)

1,19

1,09

0,91

0,85

JlocBim B o0OmacTi
MOB
MPOrpaMyBaHHS

(LTEX)

1,20

1,09

0,91

0,84

Hacrynnicts
nepcoHana

(PCON)

1,29

1,12

0,90

0,81

ATpubyTtn

TIPOEKTY

Bukopucranus
MPaKTUKU
Cy4acHOI0
MpOorpamMmyBaHHs

(SITE)

1,22

1,09

1,00

0,93

0,86

0,80
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CyuaacHi
IHCTpYMEHTH
IporpamMyBaHHS

(TOOL)

1,17

1,09

1,00

0,90

0,78

HeoOxiguaunii
rpadik po3poOku
(SCED)

1,43

1,14

1,00

1,00

1,00

ATpuOyTH riaThopmu

OOMexeHHsT Jacy

BUKOHaHHSA

(TIME)

1,00

1,11

1,29

1,63

OOMexeHHs
TCOJIOBHOT'O

cxoBwuia (STOR)

1,00

1,05

1,17

1,46

3MIHHICTh
maThopMu

(PVOL)

0,87

1,00

1,15

1,30
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KoHTpoO/IbHI NUTaHHA:

=

o

~

10.
11.
12.
13.
14.
15.

16.
17.

18

19.

[lo Take LOC-ominku?

[lo BiZHOCATH 0 HEAITOPUTMIYHMX METOMIB OI[IHKH BapTOCTI
I13?

[lo BiZHOCATH [0 HEAITOPUTMIYHMX METOMIB OI[IHKH BapTOCTi
113?

Ha saxi rpynu mnpuilHATO poO3AUIATH METPUKU CKJIAJHOCTI
nporpam?

Ha womy 6a3yroTbcst METpUKH pO3Mipy Tiporpam?

Ha yomy 0a3yroTbcs METPUKH CKIAQJAHOCTI TOTOKY YIpPaBIIiHHS
nporpam?

Ha gyomy 6a3yroThCst METPHUKHU CKIIATHOCTI MOTOKY JaHUX?

Ha sKkuxX TpHHOMTIAX OCHOBYETHCS  METOJHMKA  aHAII3Y
OyHKIII0HATHHUX TOUOK?

[Ipn migpaxyHky (QyHKIIOHATBHUX TOYOK, TIOB’SI3aHUX 3
nmaaumu, mo take DET?

[Ipn migpaxyHky (QYHKI[IOHAIBHUX TOYOK, TIOB’SI3aHUX 3
IaHuMH, mo Take RET?

Ha sxux xapakrepucTHKax OCHOBYETbCS OIIHKA CKJIQHOCTI
TpaH3aKIlii IPH MiAPaxXyHKYy (QYHKI[IOHAIBPHUX TOYOK?

Sxi pexxumMu BUKOpUCTOBYIOThCs B Moaeni COCOMO 117?

Sxi piBai mosierni COCOMO icHYIOTS 1 K1 BOHU?

3a sK00 (OPMYJOI PO3PAXOBYETHCS OLIHKA TPYIOBUTPAT B
6azoBomy piBHi COCOMO I1?

3a K00 (OPMYIOI0 PO3PAXOBYETHCS OLIHKA TPYIOBUTPAT B
npomixHOMY piBHi COCOMO?

o Ttake paxtop EAF B mogeni COCOMO 11?7

o Take MeTOH y3roKeHOT OLIIHKU?

. SlkuM 4YMHOM MO’KHa OIIHUTU TpoekT Ha ocHoBI LOC i FP-

METpPHUK?
3a SAKMMM KaTeropisiMM TpYyNylOTbCs JpaiBepu (MHOXXKHUKH)
BUTpAT?
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