YACTD 1
ABTOMATU3AIINA PACYETA TEXHUKO-5KOHOMHNYECKOI'O
OBOCHOBAHUA ITPOEKTA

[lenv pabomvi: usyyume cmMpyKmypy mexHUuKO-3KOHOMUYECK020 0DOCHOBANUS
aghpexmusrHocmu npoexma no paspabomie aA6MOMAMU3UPOBAHHOT
UHGOPMAYUOHHOT — cucmemsl  HA — OCHOBC  CPABHEHUSl  C  AHANO0COM U
asmomamusuposams npoyecc paciema 10.

Texuuko-3Kk0HOMHYECKOe 00ocHOBaHHMe (TD0) — 3T0 aHanM3, pacuer, OICHKA
OKOHOMMYECKON LEneco00pa3HOCTH OCYLICCTBICHUS [PEIIaraéMoro IMpoeKTa, B
JAHHOM CJTy4yae — MPOEKTa Mo pa3paboTKE aBTOMATH3MPOBAHHONW MH(POPMALIMOHHOM
cucteMbl. TDO OCHOBAHO Ha COMOCTABUTEJILHON OILIGHKE 3aTpar W Pe3y/bTaToB,
yCTaHOBJICHUH 3()PEKTUBHOCTH UCTIONB30BAHMS, CPOKA OKYITAEMOCTHU BIIOYKEHHIA.

TexXHUKO-2KOHOMUYECKOE 00OCHOBAHUE SIBJISIETCS HEOOXOAMUMBIM Ul KaXKI0ro
MHBECTOPA UCCIIEIOBAHUEM, B X0/I€ MMOATOTOBKH KOTOPOTO MPOBOAUTCS psi paboT 1Mo
M3YUEHUIO U aHATU3Y BCEX COCTABJISIFOILMX MHBECTUIIMOHHOTO MPOEKTA U pa3paboTke
CPOKOB BO3Bpara BJIOXKEHHBIX B OU3HEC CPEACTB.

B kadecTBe mpuUMeEpa pacCMOTPEHO TEXHMKO-3KOHOMHUYECKOE OOOCHOBAHHE
pa3pabOTKH aBTOMATU3UPOBAHHOW CUCTEMbl KOHTPOJS JOrOBOPOB HA IOCTABKY
MaTepuanbHO-TEXHUYECKUX pecypcoB Ha npeanpustun OO0 «CtporicepBucy [2].

1.1 OneHka KOHKYPEHTOCIOCOOHOCTH MPOEKTAa B CPABHEHUH € AHAJIOIOM

B KkauecTBe mporpamMmbi-aHaIOra Ui CPABHEHUS NpU pa3pabOTKE MPOeKTa
npunsTa nporpamma «Dogo Pro» (nmpoussoautens — komnanus «InterBuildy).

Ota pa3paboTka mpUHATA B KadecTBe 0a30BOT0 BapuaHTa MCXOAs M3 TPeEX
(haxkTOpOB:

1) cmexHbIN po¢ub,

2) COOTBETCTBHUE TPEOOBAHUAM TEXHUYECKOTO 3a/laHusl MPOCKTA;

3) AOCTYMHOCTH JIJIsl HCCIJICAOBAHUS U CPABHEHUS ¢ pazpadaThiBacMbIM ITPOEKTOM
peajibHOW BEPCUU NIPOTrPaMMBI.

JIns  OIEHKM  KOHKYPEHTOCHMOCOOHOCTH  pa3padaThiBaéMOro  MpoJayKTa
HEOOXOMMO TPOBECTH AaHAIUW3 M CPABHEHUE C BbIOPAHHBIM AHAJIOIOM II0
()YHKIIMOHATIBHOMY HA3HAYEHHUIO, OCHOBHBIM TEXHMYECKUM M SKCILUTYyaTAllMOHHBIM
nmapameTrpam, obOmactsaMm npuMeHeHus. [logoOHbIN aHaMUM3 OCYHIECTBISETCS C
MOMOIIBK) OLEHKU HSKCIUTYyaTallMOHHO-TEXHUYECKOTO YPOBHs pa3padarbiBacMOro
MPOAYKTA.

DKCIIyaTalMOHHO-TEXHUUECKH ypoBeHb (DTY) pa3pabarbiBaeMoro npojaykra
— 9T0 0000LIEHHAs  XapaKTepUCTUKA €ro  AKCIUIyaTalMOHHBIX  CBOWCTB,
BO3MOYKHOCTEH, CTEIEHN HOBH3HBI, ABJISAIOMMXCS OCHOBOM KaudecTBa nmpoaykra. [l
onpeneneHuss DTY npoaykra MOKHO HCHOJIB30BaTh HMHAEKC JKCIUTyaTallMOHHO-
TEXHUYECKOTO YPOBHS J51y, KOTOPBIM pacCUMTHIBACTCS KAk CyMMa 4YacTHBIX



WHJEKCOB, Ky/Ja BXOIAT MOKA3aTeJd KavyeCcTBa MPOrpaMMHOro nmpoaykra. ns yuera
3HAYUMOCTHU OT/IC/IbHBIX NMAPAMETPOB MPUMEHSETCS OA/UTbHO-WUHICKCHBIN METO/I.
Torna

sziBjij, (1.1)

rae Jory — KOMIUIEKCHBII MMOKa3aTe/lb Ka4eCcTBa MPOAYKTa MO rPYIIe NOKa3aTese;

1 — YUCII0 PACCMAaTPUBAEMBIX MMOKA3aTENEN;

B; — k03 (pUIMEHT BECOMOCTH j-I'0 NOKA3aTelIs B A0JSAX ¢IMHULBI, HA3HAYACMBbIii
B COOTBETCTBMM C MOTPEOHOCTSMH OpraHuM3aluu-3aKazduka [POrpaMMHOIO
NPOAYKTA;

X; — DKCHepTHas OLEHKA j-r0 Mokasarens KauecTBa MO BbIOpaHHOH IwiKaje
OLICHUBAHUS.

B Ttabmuue 2.1 npexacrasiieHbl pe3yabTarbl pacuyeTa OauIbHO-UHIEKCHBIM
METOZIOM TIpH MATHOAUIBHOM  InKane oneHuWBaHus. [lokasaTenu  KadecTBa
BBIOMPAIOTCS B COOTBETCTBUM C JIEPEBOM XaPAaKTEPUCTUK KAueCTBA MMPOrPAMMHOIO
m3aenus (crangapt «['OCT P UCO/MBK 9126-93. MUadopmaniMoOHHAss TEXHOIOTHS.
OLieHKa MpOrpaMMHOIO MPOAYKTA. XapakTepPUCTUKH KauyecTBa U PYKOBOACTBO 10 MX
npUMeHEHUIO» (puc. 1.1).

Tabmuua 1.1 — Pacuer nokasarens kadyecTsBa Oa/ibHO-UHAEKCHBIM METOIOM

IMoka3zaTenu KauecTBa Echipaumerr Tpoesr Anazor
BECOMOCTH, B;
Xi | BxX; | Xi | BixX;
1. YaobctBOo paboTs! (MOIb30BATENBCKHI 0,14 4 0,56 [ 2] 0,28
uHTepdeiic)
2.HoBu3Ha (COOTBETCTBHE COBPEMEHHBIM 0.1 4 0.4 3 0.3
TpeDOBAHUAM)
3.CootsercTBHe NPOYHIIIO AEATEIBHOCTH 0,2 4 0,8 2 0,4
3aKa34rKa
4 PecypcHas 3¢ heKTHBHOCTD 0,05 4 0,2 4 0,2
5. HanexHOCTB (3ammmTa TaHHBIX) 0,13 3 0,39 3 0,39
6.CKOpOCTh JOCTYIA K JAHHBIM 0,1 4 0.4 4 0.4
7 I'uOKOCTb HACTPOHMKH 0,06 3 0,18 3 0,18
8.00y4yaemocTb nepcoHana 0,13 51 0,65 1| 0,13
9.CooTHOIIEHHE CTOUMOCTB/BO3MOKHOCTH 0,09 4 0,36 2 0,18
OGo0LIeH b ToKa3aTeNb Ka4ecTBa Joyry Jyv1=3.94 | Jorva=2.46

OTHOWIEHWE JIBYX HAMJCHHBIX MHJAEKCOB HA3bIBAOT  KO3(PPHUIMEHTOM
TexHndeckoro ypoBHs (KTVY) A, nepBoro mporpaMMHOr0 MpoayKTa 1Mo OTHOIIEHUIO
KO BTOPOMY:

of
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Tak kak KTY Gonbuie 1, To pazpadoTka NpoeKTa ¢ TEXHUYECCKOH TOUKM 3PEHUS
OIpaB/iaHa.
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Pucynok 1.1 - JlepeBo XxapakTepuCTHK KaueCTBa MPOrPaMMHOTO H3ACITHA

1.2 IlnanupoBanHe KoMILIeKca pador mo pa3spaboTke TeMbl M OLCHKA
TPYAOEMKOCTH

Jlns pazpaboTku ObLIO 3a/IeiiCTBOBAHO BA YEJIOBEKA: PYKOBOIUTENb MPOEKTA U
MCTIOJIHUTENb  (MHIKEHEP-TTPOrpaMMKCT). PyKOBOAMTENb BBIMOJHSAET IMOCTAHOBKY
3a/1a49M, KypupyeT Xo padoT U AaeT HeoOXOAMMBIE KOHCYJIBTALMK TPH pa3padoTKe
cucreMmbl. HcmonHuTtens OTBEYaeT 3a NPOEKTUPOBAHUE UH(POPMALUOHHOIO
obecriedeHus, pa3paboTKy CTPYKTYp 0a3 JaHHBIX, pealM3aldi0 BBIYUCIATEIBHBIX
aJITOPUTMOB B BUJIE 3aBEPUICHHOIO MPOAYKTa, pPa3paboTKy UHTEP(PEeHCHbIX OJIOKOB U
OTJIAJIKy MTPOrPaAMMBI.

BeiObop kommiekca padoT mo pa3padoTKe MPOEKTa TMPOM3BOAMTCS B
coorBercTBUM co cranpaprom «['OCT P UCO/MBK 12207-99 HudpopmaumonHas
TexHomorus.  IIpomecchl  JKM3HEHHOTO — IMKJIAa  MPOTPAMMHBIX — CPEACTBY,



YCTAHABIMBAKOLIUM CTaJAMM Pa3pabOTKU MPOrpaMMHBIX MPOAYKTOB, U NMPUBEIAECH B

tabmuue 1.2.

Tabnnua 1.2 — Komruieke pabot no paspaboTke npoexTa

Conepxanue pabor Ucnoauurenn FN g . e
b, AHH I Y
AHH 0
1. lloaroToBka npouecca pa3padoTKH U aHANN3 TpeOoBaAHMH
1.1 Uccnenosanue u o0ocHOBaHUE pa3paboTKH
1.1.1 I'locTaHoBKa 3a71a4H M 3 L 3
[Iporpammuct 3 100
PykoBoaurens 5 35
1.1.2 COop UCXOAHBIX HaHHBIX 14 .
IIporpammucT 14 100
1.2 TTouck aHanoros u NpOTOTUIIOB
1.2.1 AHanus CymecTByOMMX Pyxosoaurens 0 0
METOIOB pPeLIeHUs 3a1a4H U 6
NpOrpaMMHbIX CPENCTB ITporpammuct 6 100
1.2.2 OGocHoBaHHe NPUHLHUITHATIBHOH Pykosoaurens 5 1 50
HEOOXOIMMOCTH pa3padoTKu IIporpammuct 2 100
1.3 Ananus TpeGoBaHui
1.3.1 Onpenenenue U aHaIu3 PykoBoaurens 1 33
TpeGoBaHUH K NPOEKTHPYEMOi 3
nporpaMme [Tporpammuct 3 100
1.3.2 Onpenenenue CTPyKTyphl Pykosogurens i 1 20
BXOJIHBIX W BBIXOJHBIX NAHHbBIX IIporpammucr 5 100
1.3.3 Bbibop TeXHHUECKHX H Pykosoaurens 3 1 33
[POrpaMMHbBIX CPEACTB peasin3aLliu IIporpammuct 3 100
1.3.4 CornacoBaHue W yTBEPKIEHHE Pyxosonurensb 3 1 33
TEXHHYECKOro 3a1aHusl IIporpammuct 3 100
Pykosoaurens 11 28
Hroro mo 3rany 1 et 39 39 100
2. IlpoekTHpOBAHKE
2.1 TIpoekTupOBaHKE TPOrPaMMHO Pykosoxnurensb 3 0 0
APXUTEKTYPHI ITporpammuct 3 100
2.2 TexHUYECKOE MPOEKTUPOBAHHE Pyxosoaurensb 7 0 0
KOMIIOHEHTOB NPOrPamMMbl ITporpammuct 7 100
PykoBoaurens 0 0
Uroro no s3rany 2 Tiporpambiaer 10 10 100
3. llporpaMmmupoBaHie H TECTHPOBAHHE NMPOTrPAMMHbIX MOAY.JIei
3.1 IIporpammupoBaHue MOIYJIEH B PyxoBonurenb 0 0
BBIOpaHHOM cpene 13
POrPaMMHPOBAHHS ITporpammucT 13 100
3.2 TectupoBaHHE MTPOrPaMMHBIX [Iporpammuct 21 0 0
MOy et ITporpammuct 21 100
PyxoBonureinb 5 i 40
3.3 Cbopka 1 ucnbITaHUe NPOrpamMmabl IIporpammuct 5 100
& PykoBonurens 1 20
3.4 AHanu3 pe3yJIbTaToB UCIbITAHU 5
IIporpammuct 3 100
Hroro no srany 3 PyxoBonurenn 44 3 g




IIporpammuct [ 44 100
4. Ogopmaenne pabouei JOKYMEHTALHH
4.1 HpOBeJJ?HHe pacyeToB PykoBomuTeNh 0 0
nokasareseil 0e30macHOCTH 3
JKU3HEAEATENbHOCTH IIporpammuct 3 100
4.2 IlpoBeneHne YKOHOMHUYECKHX PykoBoaurens 4 0 0
pacyeros IIporpamMmmuct A 100
4.3 OdopmieHne MOsICHUTENbHOH PykoBonuTens 15 5 33
3aMUCKHU [Iporpammuct 15 100
PyxoBonurenb 5 23
Hroro no srany 4 e — 22 2 100
PykoBonurenb 19 17
Hroro no npoexry Tporpammucr 115 115 100

Ha ocHOBe [aHHBIX TaOIMIIbI
BBIIOJIHEHUs pador (Tadiuua

1.3),

1.2 paspabotaH KaneHmapHbli rpaduk
MOKA3bIBAIOLIMI  MOCIEA0BATEILHOCTE U

B3aMMOCBS3b BBHINOJIHCHUAS KOMILIEKCA PaboT (¢ yuemom 60CKpeceHvs; MOICHO
Opame 6e3 yuema 6oCKkpecebst u NPA3OHUYHBIX OHEll).

Tabmuua 1.3 - Kanennapuslii rpadgux BeinosHeHus pador

Copnepxanue paGoTsi Ucnonuurenn eI e 1 pagrax paber
AHH Hauano Konen
PykoBoaurens 21.01.2013 |21.01.2013
1 TTocranoBka 3anauu
IIporpammuct 21.01.2013 | 23.01.2013
Y —— PykoBoaurens 24.01.2013 | 28.01.2013
PECREER TporpaMmucT 14 24012013 | 06.02.2013
3 AHanu3 CyLIeCTBYOIIUX Pykosoaurens 0 = .
METOIOB pPEelIeHNUs 3a1a4H U
MPOTPAMMHBIX CPEJICTB IIporpamMmmucT 6 07.02.2013 |12.02.2013
4 ObocHoBaHue PykoBOIMTEN 1 13.02.2013 | 13.02.2013
MNPUHLHITHATIBHON
HeoBX OMMOCTH Pa3paboTKH IIporpammuct 2 13.02.2013 | 14.02.2013
5 Onpenenenue 1 aHaIM3 Pyxosonuresns 1 15.02.2013 | 15.02.2013
TpeboBaHMuii k nporpamMme TTporpaMmucT 3 15.02.2013 | 17.02.2013
6 Onpenenenne CTPYKTYphI PyxoBoaurens 1 18.02.2013 18.02.2013
BROIHBIX 1 BRIXONHBIL AAHHBIX | TTnorpavumct 5 18.02.2013 |22.02.2013
7 BbiOOp TEXHHHECKHX PyxoBoaurens 1 23.02.2013 |23.02.2013
CPeACTB M MPOTrPaMMHBIX ﬁ -
CPEJICTB peatusaiu ITporpammuct 3 23.02.2013 | 25.02.2013
8 Corniacopatue 1 PykoBozuTens 1 26.02.2013 | 26.02.2013
YTBEPKACHHE TEXHMUECKOro
3a/1aHus IIporpammuct 3 26.02.2013 | 28.02.2013
9 IlpoexTrpoBaHue Pykosozurens 0 - -
MPOTPaAMMHOH aPXHTEKTYPBI [Iporpammuct 3 01.03.2013 | 03.03.2013
10 Texuuueckoe PykoBoaurtens 0 - -




MPOCKTHPOBARHE KOMIOREHTOR | 1o rpammncet 7 04.03.2013 | 10.03.2013
NpOrpamMMel

11 IlporpammupoBanue PykoBoaurens 0 “ -
MOAyJiei B BBIOpAaHHOI cpene 5 % %
[POrPAMMHPOBAHHS IIporpammuct 13 11.03.2013 | 23.03.2013
12 Tecruposanue Pykosonurens 0 - -
MPOTPaMMHBIX MOy JIeH [Iporpammuct 21 24.03.2013 | 13.04.2013
13 CGOpKa H UCIIBITAHHE PyKOBOﬂ,HTeﬂb 2 14.04.2013 15.04.2013
K FNEL [TporpammucT 5 14.042013 | 18.04.2013
14 AHanus pe3ynbTaToB PyxoBogurens 1 19.04.2013 19.04.2013
HUCTIBITAHUI [Iporpammuct 5 19.042013 | 23.04.2013
15 ITposenenne pacueTos PykoBoputesnb 0 - -
nokasareseil 6e30MacHOCTH

T - [Iporpammuct 3 24042013 | 26.04.2013
16 TIpoBenenue Pykosoaurens 0 - -
5SKOHOMHYECKUX PacyHeTOB [Tporpammuct 4 27.04.2013 | 30.04.2013
17 Odopmienne Pyxosonurens 5 01.05.2013 | 05.05.2013
MOSICHUTENIbHOM 3ar1CcKu ITporpammuct 15 01.05.2013 | 15.05.2013

1.3 Pacuer 3aTpart Ha pa3paboTKy NMpoeKTa

KanuranbHble  BIOJKEHHMS, CBSI3aHHBIE C  aBTOMaTu3aumMe  o0OpaboTkH

MH(pOpPMALIUK, PACCUUTHIBAKOTCS 1O (popmyJie
K=K+K,, (1.4)

rae K - kanuTaibHbIE BIOKEHUS HA TPOCKTUPOBAHKE, PYO.;

K}, - KanuTanbHbIE BIO)KCHUS HA PEANTN3aLMIO IPOEKTA, PyO.

[Tpeanpou3BOACTBEHHBIC 3aTpaTbl MPEACTABIAIOT COO00H €IMHOBPEMEHHBIE
pacxoabpl Ha pas3paboTky oOecneuyMBarolIMXx WM (PYHKIMOHAIBHBIX CHCTEM WIIH
5JIEMEHTOB HAa BCEX OJTanax MPOCKTUPOBAHUS, a TAKKE 3aTparbl Ha MX
YCOBEPILEHCTBOBAHME, T.€. HA MPOBEACHHE 00CIen0BaHu U 00padOTKy MarepuanoB
UCCIIEOBaHMS, Pa3pabOTKy TEXHUYECKOTO 3aJaHus, pa3padOTKy TEXHHYECKOTo H
padoyero MpoeKTa CUCTEMBI U €€ ONBITHOrO BHEAPEHUs. Croa BKIKOYAIOTCS 3aTPaThl
Ha pa3palOTKy aIrOpPUTMOB M TPOrpPaMM, CTOMMOCTH pa3padOTOK MO MPHBS3KE
TUNOBBIX MPOoeKTHBIX peweHuil (TTIP) n nakeros npuknaaueix nporpamm (IT1IT)
KOHKPETHOMY OOBEKTY aBTOMATH3aLMH.

CymMapHbI€ 3aTpaThl HA MPOSKTUPOBAHKE CHCTEMBI U €€ pa3paboTKy U OTJIAJKY
Ha KOMIIBIOTEPE ONpeaestoTes no popmyJie

Ky =((+W, )1+ W)+ W) 3, +Cyy + M, , (1.5)

rJI€ M — KOMMYECTBO PAOOTHUKOB, yUaCTBYIOLIMX B Pa3paboTKe MPOEKTA;
3,i — 3aTpaThl HA OCHOBHYO 3apaboTHYIO Tary padOTHUKA /- KaTeropuH, pyo.;
Wi — K02(pPULMEHT, YUNTHIBAIOLMIA JOMNOJIHUTENBHYIO 3apa00oTHYIO ATy B
JOJISIX K OCHOBHOW 3apaOotHoi mnare (W, = 0,35 u cocmoum u3z xosghgpuyuenma

omnyckusix, pasroeo 0,1, u pationrnoeo kosggpuyuenma — 0,25 ona Hosocubupcra ),



W. — KO3()(PUUMEHT, YUUTHIBAIOLIMI OTYUCIEHUS HA COLMAIbHBIE HYXK/bI, B
JOJISIX K CyMME OCHOBHOM M JIONOJHMUTENBHON 3apaloTHOM Miarhl pa3padOTYUKOB:
cmpaxoseie 3Hocwl 6 [lencuonnviii pono — 0,22, empaxoseie 63rocv 6 PCC — 0,029,
cmpaxoewvie 63rocel 6 PPOMC — 0,051, cmpaxogeie 63HOCHL HA NPOUIBOOCMBCHHBLI
mpaemamusm — 0,002; umozo W, =0,302 (6 coomseemcmeuu ¢ Pedepanvhvim 3AKOHOM
379-d3 om 03.12.201 12,).

Wy — KO3((UIMEHT, YYUTHIBAKOIIMNA HAKIAIHBIE PACXOIbl OpPraHUu3aliu, B
JOJSIX K OCHOBHOM 3apaboTHOM miare pa3pabdOTUMKOB (npuHnumaemcst no
paxmuueckum oarneim, Wy = 0,6);

(i — 3aTpaTrhl HA MAaTEPUAITBI,

M, — 3arparbl Ha UCMOJIL30BAHME MALTMHHOTO BPEMEHH.

3arparbl Ha OCHOBHYIO 3apab0THYIO MJaTy pabOTHUKA /-l KAaTErOPUH:

3u =3gali> (1 6)
rae 3, — CpeAHeIHeBHAs 3apaboTHas miaTa padOTHHUKA /-i KaTeropum, pyo./aH. ;

{; — KOJINYECTBO JTHEH, 0TPadOTaHHBIX PAOOTHUKOM i-i KaTeropuu.

3arparbl BpEMEHM Ha pa3paboTKy CHCTEMBI MO KaKIOMY HCIOJIHUTEIHO
NPUHUMAIOTCS, MCXOJs M3 €ro 3arpy3kd MO KaJleHAAPHOMY rpaduKy BbIMOTHEHMS
pabor (taba. 1.3).

Pacyer OCHOBHOI 3apa0OTHON miaTel Pa3padOTUYMKOB NPOEKTA TPUBEIEH B
Tabmuue 1.4 u3 pacuera, 4To B MECALE B cpeaHeM 21 padounit 1eHb.

TaOnuua 1.4 — OcHoBHas 3apaboTHAas maTa pa3padoTYMKOB

w Cpeansis 3aTpaTbl BpemMeHuU HA
JlozkHOCTHOM
J0KHOCTH - 6 AHEeBHAas! pazpadoTkKy, uyenosexo- | O3II, pyo.
% By craBKa, pyo. aHel
Pykosoaurens 19000 904,76 19 17190.48
[Iporpammuct 7000 333,33 115 38333.33
Hroro 55523,81

Ipumeyanue. C cenmabps 2013 o 6 0Olo0xcemuvix 00paso8amenvbibix
yupexcoenusax —66edeHvl  creoyiomue  OOIJICHOCHHbIE  OKIAObl  NPOQeccopcKo-
npenooasamenbeko2o cocmaea: npenooasamens 14000 pyo., ooyenm, Kkao..
19000 pyb., npogpeccop, ookm.H. — 24000 pyo.

Beuay TOro, 4ro mpoekTHpyemas HH(OpPMALMOHHAs CHUCTEMA JOJDKHA OBITh
3arporpaMMHUpOBaHa M OTJI@KEHA C IOMOLIBI) KOMIIBIOTEPOB, K CYMMAapHbLIM
3arparaMm Ha pa3padoTKy A00aBI/IAIOTCS 3arpaTbl HA WUCIOJIB30BAHUE MAIIMHHOIO
BPEMEHU, HCUUCIIIEMBIE KaK:

M= .8 K., (1.7)
e fy; — MANIMHHOE BPEMS KOMIIBIOTEPA, HEOOXOAMMOE A  pa3padoTKH
IIPOrPaMMHOI0 NPOAYKTA; I, = 460 yac.;

Syq — CTOMMOCTH | 9aca MalIMHHOTO BpeMeHu: S,,=20 py0./gac.; (paccuumamso
WU UCNOAB306AMb CPEOHIOI0 CMOUMOCMy  niamnozo oocmyna x IIK 6 eauiem
2opooe);

Ky — KO3pQUIMEHT MyIbTHINPOrPAMMHOCTH (HOKA3bIGAEm O0M0 MAUUHHOZO
8pemeHU, OMBOOUMOCO HENOCPEOCMBEHHO HA pabomy HAO npoexmom), K=1.



Marepuasnsl, IpUOOPETEHHBIE B MPOLIECCE BHIMOIHEHMS PA0OTHI, U UX CTOUMOCTb
npUBeICHBI B Tabmmie 1.5.

Tabnuua 1.5 - 3aTparsl Ha MaTepHUasbl

| O——— Eaununa Tpedyemoe Ilena 3a Cymma,

H3MepeHHusi KOJIH4eCTBO equHuny, pyod.| pyo.

Terpane obmas 1IT. 1 10 10

Komnaxr-guck CD-RW 1T, 2 35 70

Tonep nns nazepHoro LLIT. 1 1000 1000

MpUHTEpa

Bymara oducHas navka 1 120 120

Hroro 1200

Taxkum 00pa3om, KanmuTaabHBIE BIOYKEHUS HA TPOCKTHPOBAHUE PABHBI:

K, = (17190,48 + 38333,33) x ((1+0,4) x (1 +0,302) + 0,6) + 460 x 20 x1+
+ 1200 py0. = 144923,09 pyO.

Cwmera 3arpar Ha pa3paboTKy npeacTaBiaeHa B Tadbmuue 1.6.

Tabusmua 1.6 — 3atpatsl Ha pa3paboTKy

CrartbH 3aTpar Cymma, pyo0.

OcHoBHas 3apaboTHas 11aTa 55523,81
JlononHuTenbHas 3apnjara 22209,52
OTyHCIeHs Ha COLIMANIbHbIE HY Kb 2347547
3aTparhbl HA MaTEPHUAIbl 1200

3arparhl Ha MALIUHHOE BpeMsl 9200

Hakunaiabie pacxojibl OpraHusaiiy 33314,29
UTOI'O 144923,09

KanutanbHble BIOKEHHS HA PeaTu3alMio MPOeKTa:
Kp=K0+KM+KHﬂ+KCB+KH5+KHK: (18)
rae K, — 3arparsl Ha OCHOBHOE M BCIIOMOTATENIbHOE 000py10BaHKE, pyo.;

K., — 3aTparbl Ha CTPOUTEIBCTBO, PEKOHCTPYKLIMIO 3aHUs U IOMEIIEHWH, pyo.;

K. — 3aTparsl Ha NPUOOPETEHUE TUTTOBBIX pa3padOTOK, MAKETOB, Pyo.;

K., — 3aTpaThl Ha MPOKJIAJIKY JIMHUIA CBS3H, PyO.;

Ky — 3arparsl Ha co31anne MHPOPMALMOHHOI (a3sl, pyo.;

Kix — 3aTpaThl Ha MOATOTOBKY W MEPENOArOTOBKY KaJpoB, pyo.

B cBsi3u ¢ TeM, 4TO AN BHEAPEHUSI CHCTEMBI, PACCMATPUBAEMON B JaHHOM
MPOeKTe, HE OBLIO 3arpaT CBA3aHHLIX C MPOKJIAAKOM JIMHUM CBS3M, 3aTpaT Ha
OCHOBHOE M BCIIOMOTaTe/IbHOE O00OpYJOBaHWE, 3arpar Ha PEKOHCTPYKLUIO U
CTPOMTENILCTBO 3[aHHWH, TO JaHHbBIC 3arparhl Ul BHEAPEHHs  CUCTEMbI HE
yuuThiBalOT. Takke HE TPUHUMAIOTCS B pacueT 3arparbl MO TOATOTOBKE W
MepenoAroToBKe KaJapoB, 3aTpaThl HA CO3/laHue MH(POPMALMOHHON Oa3bl M 3aTparkl
Ha MpUOOPETEHHUE TUMTOBBIX PazpadoTOK.

Takum oOpa3zoM, npu BHEAPEHHH CUCTEMbI, PAacCMATPUBACMOW B JIaHHOM
MPOEKTE, 3aTpaThl HA €0 PeaAM3aLMI0 ONPEACIISFOTCS 3aTparaMu Ha 000y 10BaHHUE U
marepuasibl. B o0opynoBanue u matepuaiibl BXOAUT KOMITbIOTEP Ha 0ase mpoieccopa
Pentium-4. Croumocts komnbrotrepa 22500 pyo.




Toraa 3aTpaTbl HA OCHOBHOE M BCIIOMOTATEIbHOE 000PY10BAaHUE COCTABST
K. =Y Gt (1.9)
j=1

rne  (Cp — Oanmancosas CTOMMOCT J-ro Buaa obopyaoBanusi, pyO. (mpu n=1
(?;;1:22500 py6),
(); — KOJIMYECTBO €AMHHULL j-r0 000pyaoBanus, pyo. (1 wr.);

Y; — koa(pduuueHt 3arpy3ku j-ro Buaa oOopyaoBaHus mnpu oOpaboTke
UH(pOPMALIMU IO PELICHUIO 33124 MPEAMETHOM 001acTH:
/ 4
Y=t (1.10)
o (I):qu A

rae @,y — 3P dexTrBHbIi rogoBoii GoHx BpeMeHu padoThl TEXHUUECKOTO CPEACTBA j-
0 BHJIA, 9acC./TOJL.
Bpemsi palGoThl TEXHMYECKOTO CpPEACTBA j-r0 BHAA MO PEIICHUIO § 3ajad,
4ac./Tox;
T R (1.11)
k=1
rae t,; — TPYJ0OeMKOCTb OJHOKPATHOH 00paboTKh MH(OpPMAIMK O K- 3a1a4e Ha j-M
BHUJIC TEXHUYECKUX CPEJICTB, YACOB MAILIMHHOIO BPEMEHH (7,~0),

[/, —4acToTa (MepUOANYHOCTD ) PELICHU K-i 3aaaun, aHeut /rox (U, =247).

3arparsl Ha peaIn3aLKio:

K, = 22500x1x6x247/(247x8) py6. = 16875 pyO.

Takum 00pa3om, CcyMMapHBIE 3aTpaThl Ha pa3paboTKy MPOEKTa:

K=K, + K, = 144923,09+ 16875 py6. =161798,09 py0.

CymMmapHbie 3aTparbl, CBS3aHHBIE C BHEAPEHUEM aAHAJIOTA CKIAABIBAKOTCS W3
CJICAYIOLIMX 3aTpar:

—3aTpaTthl Ha MPUOOPETEHNE MporpaMmMHoro npoaykra (37300 py6.);

—3arparsl 110 OIUIATe YCJIYI HA YCTAHOBKY U CONPOBOXACHUE mpoaykra (12000
py0.);

—3aTpaTthl Ha OCHOBHOE W BcroMorareiabHoe oOopyaoBanue (22500 py0.)
(npeononacaemes, wmo Onst  6HEOpeHUs  AHANO2A  NOHAOOOUMCS  MAKOU  Jice
KOMRbIOMEp, 4mo u Ot NPOeKMupPyemoti Cucmemst),

—3arparbl Ha TNOArOTOBKY TNOJB30BATENS (oniama Kypcog NOGbIULEHUS
Keanugurayuu, KOManouposoutvie pacxooet u np.) (9000 pyo.).

(ITocmapaiimecs pacnucams s5mu CMamvu pacxo008 u 06OCHOBAMb UX).

Htoro cymmapHsie 3aTparsl, CBsI3aHHbIE ¢ BHEAPEHUEM aHanora cocrasiat 80800

pyo.

1.4 Pacyer 3KCINIyaTAUMOHHBIX 3aTpar

K 9kcryarauMOHHBIM — 3aTpaTtaM  OTHOCSTCS  3aTparhl, CBS3aHHBIE C
00EeCeYEHNEM HOPMAJIBHOTO (PYHKLIMOHUPOBAHUS MPOEKTA. ITH 3aTPaThl HA3bIBAKOT
TAKKE TEKYLMMHU 3arparaMd. D10 MOryT ObITh 3arparbl Ha BEACHHE
MHPOPMALMOHHON  0a3bl, HSKCIUIyaTallMl0 KOMIUIEKCA TEXHMUYECKUX CPEACTB,
IKCIUTyaTaLMIO CUCTEM MPOrPaMMHO-MATeMaTHYECKOr0 00ECIEUYEHHsI, pPeaTr3aluio



TEXHOJIOTHYECKOr0 nponecca o0paboTku mHGOpMAIMK 1O 3aJa4aM, SKCIUTyaTalus
CHCTEMBI B IIEJIOM.

Tekyume 3aTparel paccHUTHIBAKOTCS 110 (hopmylie

31\:K:33H+Ca+33+CpEM+3M+3H > (1.12)

rae 3. — 3arparbl HA 3apIuiaTy OCHOBHYIO W JOMOJHUTENIBHYIO C OTUMCICHUSMU
BO BHEOKDKETHBIE (DOHBI, PYO.;

C, — aMOPTH3AIMOHHBIC OTYUCIICHUS OT CTOMMOCTH 00OPY/IOBaHUS U YCTPOUCTB
cHcTeMBL, pyo.;

3, —3aTparhbl Ha CHJIOBYIO SHEPIHUI0, pyo.;

Cpen — 3aTpaThl HA TEKYIIMI PEMOHT 000PYA0BAHUS U YCTPOHCTB CUCTEMEIL, PYO.;

3, — 3aTpaThl Ha MaTepUaNIbl U MAIMHHBIE HOCUTEIH, PYO.;

34 — HaKJIAHbIE Pacxobl MH(OPMALMOHHOIO 0TAeNa, pYO.

OKCIUTyataio  pa3paboTaHHOM CHCTEMBI  OCYIIECTBISIIOT — CIEIMAINCTHL.
3aTparhl Ha 3apabOTHYIO TUIATY OCHOBHYIO W JIOTIOJTHUTENBHYIO C OTYHUCIICHUSAMH Ha
COLMAJIbHBIE HY /bl POU3BOICTBEHHOIO NIEPCOHAJIA PACCUMTHIBAKOTCS 110 (hopmyJie

CmZi(rrg:(l_i_Wf)(l—i_PVc))’ (113)

II€ 1; — BpeMsl OKCITyaTalliy CUCTEMBI i-M Pa0OOTHUKOM, JIHH;

3; — cpenHetHeBHAs 3apaboTHasl riara i-ro paboTHuKa, py0./1eHb.

JlanHbie pacueTa 3apabOTHOM MJaThl CIEUUATMCTOB MPUBEAEHBI B Tabnuuax 1.7
nl.8.

Tabnuua 1.7 — JMansable 1o 3apaboTHOI 11aTe crieluanicToB (s mpoekTa)

i Cpennsis 3arparbl BpemeHH DoHp
JoTKHOCTHOH .
J01KHOCTD o—— AHEBHASI CTABKA, | HA IKCILIYATALHIO, 3apaboTHOI
PR py6./nenn 4eI0BeKO-AHel nartel, pyo.
Cotpynuuk otzmena 15000 714,29 40 52080,0
MTC
ITporpamMmucT 10000 476,19 20 17360,0
Hroro (¢ y4eToM HaYmCII.) 69440.0

Comt = (40x714,29+20x476,19)x1,4x1,302 py6. = 69440,0 py6. (32 rox).

Tabmuua 1.8 — Jaureic mo 3apaboTHOM MIIATE CIICLHATHCTOB (IS MPOAYKTA-aHAJIOra)

o Cpeausis 3arparsl BpemeHu DouHp
JomkHOoCTHOM .
Jlo/KHOCTD AHEBHAA CTABKA, | Ha 3KCIJIyaTauHio, 3apadoTHOIH
okjan, pyo. G
py0./neun YeJI0BEeKO0-AHekH IJIATHI, pyo.
CorpynHuk
S MTC 15000 714,29 60 78120
IIporpammuct 10000 476,19 40 21706,2
Hroro (¢ yuerom Hauuci.) 112840

Co = (60x714,29+40x476,19)x 1,4x1,302=112840,0 py6. (3a rox).




CyMMa aMOPTH3aLMOHHBIX OTYUCIICHUIT PACCUUTBIBACTCS CIIEAYIOLIUM 00pa3oM:

n C,agit
C,=)y——*1, 1.14
=1 I‘BCI); ( )

rae Cp — OanaHcoBas CTOMMOCTS j-ro BUAa 000py10BaHus, pyo.;

{; — BpeMs paboTsl j-ro BUAa 000Py10BaHHs, 4ac;

3¢, — 3¢ dexTuBHbIN (HOHA BpeMeHH paboThl 000PYAOBaHUS B IO/, Yac,

(; — HOpPMa TOJOBBIX AMOPTU3ALMOHHBIX OTYHCJIEHHH Il j-r0  BHIA
000pya0BaHus;

g; — KOJIMYECTBO €IMHUL] 000PYy I0BAHMS j-TO BHJA.

D¢ dextuBHbi (hoHA BpeMeHH PadoThl 000PYAOBAHUS MOMKHO BBIYUCIUTH 10
dhopmye

F,3 =D,xH,, (1.15)

rae [, — Koim4ecTBO pabouux aHed B roay. D, = 247 (B COOTBETCTBHH C
MPOM3BOACTBEHHBIM KaneHaapéMm Ha 2013 ron);

H, — HopMaTtuB cpeaHecyTO4HOM 3arpy3ku, 4ac./aeus, H, = 8.

Takum oOpa3om, >hdexTuBHbIE  (GOHA BpeMeHH pabdoThl 00OpPYAOBAHMS
COCTaBHT

F,p =247x8=1976 uac.

JlaHHbI€ 1s pacyera:

a;=0,2 (ucnonvzyemes yckopennas avopmusayus — 20-30 %),

&=

t; (nns npoekra) = (40 + 20)x8 =480 wac.;

1; (nna ananora) = (60 + 40)x8 = 800 yac.;

Cp=22500 py0.; Cp;=22500 pyo.

CyMMa aMOpPTH3ALIMOHHBIX OTYUCIICHHIA 11l IPOEKTAa COCTABUT

C17(22500%0,2x1x480)/1976 py0. = 1093,12 pyO.
CyMMa aMOpPTH3aLMOHHBIX OTYUCICHUIA U1 aHAJIOTA COCTABUT
"2=(22500x0,2x1x800)/1976 py6. = 1821,86 pyO.
3arparbl Ha CUJIOBYHO SHEPIUIO0 PACCUUTHIBAOTCA MO (hopMmyJie

3,=2 NigT,, (1.16)

rae N; — yCTaHOBIIEHHAs MOILHOCTD /-I0 BUJA TEXHUUYECKUX CPEACTB, KBT;

t; — BpeMsi pabOTHI /-r0 BUA TEXHUYECKUX CPEACTB, 4ac;

g;— KOO((ULMEHT UCIIOJIL30BAHKS YCTAHOBIEHHON MOLIHOCTH 000PY/10BaHMS,

T, — Tapud Ha 31eKTpOIHEPrHIO, py0./KBT u.

B wHacrosiee Bpemss Tapud Ha SJNEKTPOIHEPrHI0 HA JAHHON TEPPUTOPUM
cocraBisger 2,6 py0./kBT u (ykazamv xonxpemno, xasdcowiii 200 mapugh mensemcs
Ol Kadicoot meppumopuit), YCTaHOBJIEHHAs MOLIHOCTb U1l KoMIbroTepa pasHa 0.4
KBT (yrasxcume cymmapuyio mougHocms UCHONB3YEMO20 000pyoosanus), TaKUM
o0pa3om 3arpaThl Ha CHUJIOBYIO SHEPIrHIO s MPOoeKTa cocTaBAaT 3, = 0,4x1x480x2.6
py0. = 499,20 pyO., wis ananora coctassr 3, = 0,4x1x800x2,6 py0. = 832,00 pyo®.

3arparhl Ha TEKYLIMHA PEMOHT 000PY10BaHMS PACCUUTHIBAKOTCA MO opmyJie



5 :Z”:CPICE,JTP, , (1.17)
. Fag,
rae C,; — HopMaTuB 3arpar Ha peMoHT (C,; = 0,05).

3arparsl Ha TEKYUIH peMOHT 000pYy10BaHUS COCTABAT:

— U151 TPOEKTA 3pey1 — (0,05x22500x480) /1976= 273,28 py6.,

— U1 aHaIora 3., = (0,05%22500x800) /1976= 455,47 py0.

3arparsl HA Marepualibl, NOTPEOJISIEMbIE B TEUEHUE Trofa, cocTaBnsor 1 % or
OanaHCcoBON CTOMMOCTH OCHOBHOr0 000pyaoBaHus U pasHbl 225 py0. (22500x0,01)
JUIs IPOEKTA U aHaJIora.

HaknaaHbie pacxo/bl BKIKOYAKOT 3aTpaThl HA COACPMKAHUE aJIMUHUCTPATUBHOIO
¥ YIPaBICHYECKOTO IEPCOHAla, Ha COIECpKaHuWe momemieHus u 1.1 Hopmarus
HaKIa HbIX pacxonoB coctasister 20 % OT npsMbIX 3aTpar, BKIIOUYAIOUX NEPBLIE
NATh CTaTEH 3aTpar, NpeacTaB/IeHHbIX B Tadimue 1.9.

Haxknagaeie pacxojsl Ui MPOEKTA:

3 = (69440,00+1093,12+499,20 +273,28+225)x0,2 = 14306,12 pyo.

Haxknaaneie pacxo/s! 1uis aHaiora.

312 = (112840,00+1821,86+832,00+455,47+225)x0,2 = 23234,87 pyo.

Tabsnua 1.9 — I'onoBble 3KCIITyaTalIHOHHBIE 3aTPATHI

Cratbu 3aTpar 3aTpaThl HA NPOEKT, pyo. 3arpater “: aHaJjior,

OcHoBHas u JOMOTHUTEIbHAS 69440,00 112840,00
3aprjiata € OTYHUCIHEHHMSIMM  BO

AMOPTH3aLMOHHbIE OTUUCIEHUS 1093,12 1821.,86
3aTpaThl HA YNEKTPOIHEPTHIO 499,20 832,00
3aTpaTel HA TEKYLIUI PEMOHT 273,28 455,47
3aTparbl Ha MaTepHabl 225,00 225,00
Haxknanabie pacxoznbl 14306,12 23234 87
Hroro 85836.72 139409,19

1.5 Pacuer nmoka3saresieii 39KOHOMHYECKOH P PeKTUBHOCTH

OneHka 3KOHOMHYECKOH S()(PEKTUBHOCTH BApUAHTOB NPOCKTHHIX PEIICHHUI
sneMeHToB  AMC  OCHOBBIBAECTCS Ha pacyere MOKasaresied CPaBHUTEILHOM
SKOHOMHUYECKOMN 3pPEeKTUBHOCTH KaluTaJIbHBIX BJIOYKEHUIA. ["otoBOM
OKOHOMUYECKUN  S(PPEeKT OT HUCMOJb30BaHUs  pa3padaTbiBAEMONl  CUCTEMBI
ONpEAEISIETCS N0 Pa3sHOCTW TNPHUBEACHHBIX 3aTpar Ha 0a30BbIN (aHANOT) W HOBBIN
(MPOEKTUPYEMBIil) BAPHAHTBI B PACYETE HA MOJ0BOM 00BEM BBINTYCKA:

3:(3]XAk—32)XN, (118)
rae 31,3, — MPUBEICHHBIE 3aTPaThl HA €AMHUIYY PadOT, BBHIMOJHAEMBIX € MOMONIBIO
0a30BOro M MPOEKTUPYEMOro BApUAHTOB rpouecca 00padboTku uH(popmamu, pyo.;

A — x0d(p(PUUMEHT SKCIUTyaTallMOHHO-TEXHUYECKOW JKBHUBAIECHTHOCTH, WIIH
TEXHUYECKOro yposHs, 4, — 1,60 (dpopmyna (1.3));




N — 00beM padboT, BBHIMOJHAEMBIX C MOMOIIBI pa3padaThIBAEMOro MPOAYKTa
(mpuMeM paBHbIM 1).

[IpuBeneHHbIe 3aTparhl 3; HA €AMHMILY PadOT, BBINOJHAEMbIX M0 0a30BOMY U
pa3padarbiBa€MOMY BapHaHTaM, PAaCCUMTHIBAKOTCS 1O hopmyie

3:=C,TExxK;, (1.19)

rae C; — cebecTouMOCTh (TEKYILIME HKCIUTYAaTAllMOHHBIE 3aTPaThl €IMHUIBLI PadoT),
pyo.;

E, — HopmaTuBHbIi KO3 PuLMeHT 3koHOMUYecKO# dpPextuBnoctr (E,; —0,33);

K; — cymmapHbie 3aTpathl, CBSI3aHHBIC ¢ BHEJAPSHUEM HOBOTO MPOEKTA.

3arparbl Ha €IUHUILY PaboT MO aHAJIOTY:

3,=139409,19+0,33x80800=166073,19 pyo®.
3aTparhl Ha €IUHUILY PAOOT MO MPOEKTY:
3,=85836,72+0,33x161798,09 =139230,08 py0®.
OKOHOMUYECKUH 3PPEKT OT UCTIOIB30BAHUS Pa3padaTbIBAEMON CHCTEMBI:
3=166073,19 x1,60 — 139230,08 = 126757,06 py®.

CBOJIHbBIE JIAHHBIE 110 paCUeTy IKOHOMUYECKOT0 3(dekra npuseeHbl B TaOIUIE

1.10.

Tabmuua 1.10 — DxoHomudeckuit 3pdexr

3HaueHue
XapakTepucTHKa paspadaTbiBaemMblii
NPOAYKT-aHAJIOT

NPOAYKT
CebecronmocTs (TeKyLHe KCIUTYaTallMOHHBIE 139409,19 85836,72
3arparsl), pyo.
CymMmapHbIe 3aTpaThl, CBA3AHHbBIC C BHEAPEHUEM 80800,00 161798,09
rpoeKTa, pyo.
[IpuBenenHble 3aTpaThl HA €AUHULLY padoT, pyod. 166073,19 139230,08

OxoHoMu4ecKuit 3QPexT oT UCHoab30BaAHUS
paspabaTbiBaeMoii cuctemsl, pyo. 126757,06

[Tocne ompenenceHuss TOAOBOIO SKOHOMUYECKOro O(p¢ekra HeoOX0AUMO
paccuuTaTh CPOK OKYIIAEMOCTH 3aTpaT Ha pa3paboTKy NPOAyKTa 1o (popmyiie
Tox = K/D. (1.20)
Cpok okynaemMocTu cocTaBuT: Ty =161798,09 /126757,06 = 1,28 roaa.
3arem  paccumMrTaem (pakTueckut KO3 QUIMEHT  SKOHOMUYECKOM
d(pdexTuBHOCTH pa3paboTku (Ey) M comocTaBuM €ro ¢ HOPMATHBHBIM 3HAYEHHEM
Ko duienta 3pPeKTUBHOCTH KanuTanbHbIX BlloykeHu# Ey 0,33
E4=1/Te= 1/1,28 =0,78. (1.21)
@daktuueckniit  KOAQPUUUEHT HSKOHOMUYECKOH H(dexTuBHOCTH pa3zpadoTKu
noayyuscs OOnbLIE, YeM HOPMATHBHBINA, MO3TOMY pa3padOTKa W BHEAPEHHE
pazpabarbiBaeMOro npoaykra sipisercs d(p(HEeKTUBHOMN.
Takum oOpa3oMm, B X0J€ NpOoJeIaHHOM padoThl HAWAEHBI BCE HEOOXOAUMBIE
JAHHBIC, 0KA3bIBAIOLINE 11€1ec000pa3HOCTb U APPEKTUBHOCTL JaHHOH pa3paboTKH.
[TpuBeaem 3TH naHHbIE B CBOAHOM Tabmumie 1.11.




Tabsnuua 1.11 — PesynbpraThl 3KOHOMHYECKOr0 0O0CHOBAHHUS MPOEKTa

XapakTepHCTHKA NMPOEKTA 3navenne
3aTparbl Ha pa3paboTKy M BHeIpeHue rpoekTa, pyo. 161798,09
OO6uime 3KCcruTyaTalMiOHHbBIE 3aTPaThl, Pyo. 85836,72
Dxonomuueckuii ahdexr, pyod. 126757,06
Koadurment sxonoMudeckoi a3 hexTuBHOCTH 0,78
Cpok oKymaemocTH, JieT 1,28

B npemnaraemMpix METOAMYECKHX YKA3aHUSIX MMPUBEIEH pacyeT sk MOJAEIbHBIX
yCJIOBUH. B KakJAOM KOHKPETHOM Cjly4dae CIHEAYET Y4YeCTb KOHKPETHBIE
0OCTOSTENLCTBA U CPOKH BBIMOJHEHUS PA0OTHI, ACHCTBYIOIIUE 1IEHBI U HOPMATHUBBL.

3ajanue

1. BeiOpaB MHCTPYMEHTAIBHYIO CPEAY MPOrpaMMHPOBAHMS, aBTOMATU3UPOBATh
BECh PACUETHBIH MPOLECC TEXHUKO-DKOHOMUYECKOTO 000CHOBAHHUS, CO3/1aB YAOOHBIH
MOJIL30BATENbCKANA  MHTEp(DEHC, TO3BONAIONIMA TPOBOAMTL MApaMETPUUECKHUE
MCCIICI0BAHUS.

2. O0Oparutb 0c000€ BHUMAHKUE HA TO, YTOOBI 3HAYCHUS U1 KaXKI0T0 BXOIHOTO
JaHHOrO ans pacuerta TOO BBOAMIMCH B MporpaMMme TOJIBKO OAMH pa3. Bcee
UCMojb3yeMble  KOX(PQUIMEHTH BBOAUTH B (DOPMYJBI HE KOHCTAHTAMHU, a
MEPEMEHHBIMU, BKIIFOUMB X B CIIMCOK BXOAHBIX JTAHHBIX.

B kamenmapHom rpaduxe pador (rabimma 1.3) B KayecTBE BPEMEHHBIX
MCXOIHBIX JAHHBIX BBOAUTH TOJBKO AATy Havana paboThl.

3. Bech pacueTHblii poliece npeaiaraeTces pa3onTh Ha MTh PACYETHBIX OJIOKOB:

1) pacuer KTV,

2) pacuer miaH-rpaguka padbor;,

3) pacueT 3aTpar Ha pa3paboTKy NMPOEKTa U BHEIAPEHHUE aHANOra,

4) pacueT KCIUTyaTallMOHHbIX 3aTpPar;

5) pacueT nokasareyeit SKOHOMUUYECKOH P PeKTUBHOCTH.

4. I3MeHsisl BXOJHBIC [aHHBIE, MPOAHAIM3UPOBATH CTENCHb WX BIUSHUSA HA
UTOTOBBIE pe3yabTaThl (Tadm. 1.11).




YACTD 2.
KOHCTPYKTHUBHAS MOJAEJIb CTOUMOCTHU COCOMO

[lene pabomel: usy4yume ai2Opummsl pA3iudHbIX YPOGHEUH KOHCMPYKMUGHbBLX
mooeqenr  b. booma u  asmovamusuposames npoyecc paciemd SKOHOMUYECKUX
nokasamesnei npoekmd no paspadomke nPOSPAMMHO20 HPOOYKMd.

2.1. COCOMO

COCOMO (Constructive Cost Model) — 5T0 KOHCTPYKTUBHAs MOJENb
CTOMMOCTH, pa3paboranHas B Hauyaje 80-x romoB bappu BosmoMm ans OneHkH
TPYJOEMKOCTH Pa3paloTkm mporpaMMHbIX npoayktoB'. OHa OcHOBaHA Ha
CTaTHCTUYECKOM aHanu3e (PaKTHUECKMX MAHHBIX 110 BBHIMOJHEHHIO 63 MPOEKTOB B
kommanuun TRW  Aerospace, rae bappu bosm Obul  aupekTtopoM  oraena
MCCIIEIOBAHUI MPOrPaMMHOTO O0ECTEUEHUsT M TEXHOJNOTMH. AHAIM3MPOBAIUACH
npoeKThl 00beMOM OT 2 10 100 ThICAY CTPOK KOAQ, HA A3bIKAX MPOrPAMMHUPOBAHMS OT
acceMOIepOB 110 BBICOKOYPOBHEBOro si3blka PL/1, ocHOBaHHBIE Ha KacKaaHOM
MOJIEH KM3HEHHOTO 1uK/a pazpadoTku [10.

Mojiens COCTOUT M3 HEepapXuu TPexX MOC/ICA0BATE/ILHO JCTATU3UPYEMBIX U
YTOUHsAEMBbIX YpOBHEH [3]. Ha kakmom ypoBHE BCe MPOEKTHI pazdMBAIOTCS HA TPH
IPYIIIBL 10 YPOBHIO CJI0KHOCTH:

1) pacmpoCTpaHEHHBIN THIN (Organic projects);
2) BCcTpoeHHbIH THM (embedded projects);
3) moayHe3aBMCHMMBIN THN (semidetached projects).

PacnpocTpaHeHHbI THI XapakTEpPU3yeTCs TEM, YTO I[POEKT BBIIOIHSAETCS
HEOONBIIONH TPYNMoi CHEHUAJIMCTOB, MMEKUIMX OMNBIT B CO3JaHWM TOA0OHBIX
M3JC/IUIA W ONbIT MPUMEHEHUS TEXHOJIOMMYECKUX CPEICTB. YCJIOBUSL PAOOTHI
CTaOMJIbHBI, U U3JIENTNE UMEET OTHOCUTEIBHO HEBBICOKYIO CIIO’KHOCTb.

BeTpoenHblii THI XapakTepU3yeTCs OYEHb JKECTKMMU TPeOOBAHUSMHU Ha
NporpaMMHbBIA MPOAYKT, MHTepdeiickl, napameTpsl OBM. Kak npaBuio, y Takux
M3/JEJIMI BBICOKAs CTEMEHb HOBM3HBI U MJAHUPOBAHME PA0OT OCYILECTBISETCS MPH
HEJIOCTaTOYHOM MH(OPMAIMK, KAK O CAMOM HW3JICJIUU, TaK U 00 yCIOBHUSX pabOTHL.
BerpoeHHslii mpoekT TpedyeT OObIINX 3aTpaT Ha U3MEHEHHUS U UCTIPABJICHHUS.

ITosiyHe3aBHCHMBIH THI 3aHUMACT MPOMEKYTOUHOE TMOJIOKECHUE MEXKIY
pacnpoOCTPAaHEHHBIM W BCTPOEHHBIM — OTO MPOEKTHl CPEAHEH CIIOMKHOCTH.
HcnonHuTeIM  3HAKOMBI  JIMOIb € HEKOTOPBIMH  XapakTEPUCTHKAMU  (WJIH
KOMIIOHEHTAMM) CO3/aBaEMON CUCTEMBI, HMMEKT CPEeAHHH OnbIT padoThl €
NOJOOHBIMA  M3JICTUAMM, H3JCIHE MMEET 3JIEMEHT HOBHM3HBL. TOJBKO YacTh
TpeOOBaHUNA K M3JCIHI0 KECTKO (PUKCUPYETCs, B OCTAILHOM pa3pabOTKU UMEIOT
CTETNEHHN BLIOOPA.

Tun TOH WX WHOM TPYIIIBI MOYKHO paccMarpuBaTh Kak OJMH M3 MapameTpoB
mozaenu COCOMO.

! Ony6mixosana B kuure Barry Boehm. Software Engineering Economics (Englewood Cliffs, NJ: Prentice-Hall, 1981).



PaccMOTpUM YPOBHM MOJIEIH.
2.1.1 Ba3sosnslii yposens (Basic COCOMO)

Mogzene 3TOro ypoBHsS — AByXmapaMmerpudeckas. B kadectse mapamerpoB
BBICTYTIAKOT TUII TPOEKTA U 00BEM MPOrpaMmsl (YUCIO0 CTPOK KOJQ).

YpaBHeHusi 6a30B0ro YpoBHSI MOIEJIH UMEIOT BU/I

PM = a; X (SIZE)":,
TM = c; X (PM)%,

rae

PM (PeoplexMonth) — Tpy10€MKOCTB (Y€1, XMEC. );

TM (Time at Month) — Bpems pa3pabOTKH B KaJICHAAPHBIX MECSILAX;

SIZE — 00beM nporpaMMHOT0 MPOAYKTA B THICSYAX CTPOK MCXOHOTO TEKCTA
(Kilo of Source Line of Code — KSLOC).

Koadduuments! a;, b;, ¢; u d; Beibuparorcs u3 tadm. 2.1.

Tabnuua 2.1. 3nauenus xodpduunentos 6aszosoit yposusa mogenn COCOMO B 3aBUCHMOCTH OT
THIIA [TPOEKTA

Tun npoexra a b c d
PacnpocrpadeHsbiii | 2.4 1,05 25 0,38
ITonynesasucumerii | 3,0 1,12 25 0,35
Bcerpoennsiii 3,6 1,20 25 0,32

Mogene 3TOro ypoBHsS MOAXOAMUT Ui paHHEH ObICTpoil NpuOIM3UTEIIBLHON
OLICHKH 3aTpaT, HO TOYHOCTB €€ BECbMa HU3KA, T.K. HE YUUTHIBAOTCS TaKUe (DaKTOpBI,
KaK KBaIM(DUKALMS [EPCOHAIa, XapaKTePUCTUKN 000pyI0BaHUS, OIBIT PUMEHEHHS
COBPEMEHHBLIX METOJIOB Pa3padOTKH IPOrpaMMHOI0 00eCHEeYeHHss U COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEA Pa3padOTKU U JIp.

2.1.2 llpomexyrounsiii yposens (Intermediate COCOMO)

Ha stom ypoBHe 6a30Bas MOJEIb YTOUHEHA 3a CUET BBOJAA JAOMOJHUTENBHBIX 15
«atpubyToB croumoctw» (umd (pakropos 3arpar) Cost Drivers (CDy), KOTOpbIE
CIPYNIMPOBAHBI 10 YETHIPEM KATETOPUAM:

- Xapaxrtepuctukn npoaykra (Product Attributes):

« TpeGyemas nanexnocts [10 (Required Software Reliability);
« Pasmep BJI npunosxenus (Size of Application Database),
« Cnoxnocts npoaykra (Complexity of the Product);

- Xapakrepuctuku annaparaoro odecneuyenus (Hardware Attributes):

o Orpanuuenus ObICTPOACHCTBUS MPH BBINOJHEHUHU Mporpammbl (Run-Time
Performance Constraints);

o Orpanunuenus namata (Memory Constraints);

« HeycroitunBocts okpyskeHust BupTyanbHOi mawmmubl (Volatility of the
Virtual Machine Environment);

« Tpebyemoe Bpems BoccTanorienus (Required Turnabout Time);



- Xapakrepucruku nepconajia (Personnel Attributes):
« Amnanutuyeckue cnocodbHoctH (Analyst Capability);
« Cnocobuoctu k pazpadotke I1O (Software Engineer Capability);
« OnwiT pazpadotku (Applications Experience);
o OmbIT wWCMoNb30BaHUS  BUpTyalbHbix MammH  (Virtual Machine
Experience);
o OnbiT pa3paboTk Ha s3blkax mporpammupoBanus (Programming
Language Experience);
- XapakrepucTtuku npoekra (Project Attributes):
« Hcnonws3zoBanne wuHcTpymeHtapusi paspadotku I1O (Use of Software
Tools);
o [lpumenenue wmertonoB paspabotku I[1O (Application of Software
Engineering Methods);
« TpebGoanus cobmoaenus rpapuxa pazpadotku (Required Development
Schedule).
3HaueHus Kaxaoro arpuOyra BeiOMpaeTcs u3 1adna. 2.2 B COOTBETCTBHU C €TI0
CTENEHbIO 3HAYUMOCTH (PEHTUHIOM) B KOHKPETHOM MPOEKTE.

Tabmuua 2.2. 3nauenus aTpudyTOB CTOMMOCTH B 3aBUCMMOCTH OT UX YPOBHS

_ _ Peiitunr _

AxpByON ErmoEDa, Cll O‘ICHI:; Huszknii Cpeaunii Boicokmii Oqeﬂbq_KpHanecxnﬁ;
_ HU3KHi _ BBICOKHI _
XapakTepuCTHKH NPOAYKTA R — _ _
IL. Tpeﬁye_maa HagexHocTs [10 . 0,75 | 0,88 1,00 | L15 1,40 | nf_a
2 Paswep Bl mpwnowerns | na | 094 | 1,00 | 108 | 116 | nha
3. CJI0)KHOCTb NPOJKTa {1070 | 08 | 100 [ 1,15 | 130 | 1,65
XapakTepuCTHKH aNNAPaTHOro olecrneyeHus ) ) ) i
4. OrpanuueHust ObICTPOACHCTBHS n/a /a 1.00 L1 130 1.66

[IPY BBITOJHEHHH TPOTrPaMMbl _ _ | _ _ |
5. OrpaHuueHus naMsaTi _ n/a _ n/a '_ 1,00 _' 1,06 '_ 1,21 1,56
6. HeyCTOMYHBOCTL OKPYXKEHUA | '

i n/a 0,87 1,00 1,15 1,30 n/a
BHPTYIUBIAK MAUTHEbL |
7. Tpebyemoe Bpews: na | 087 | 1,00 | 1,07 | LIS n/a
BOCCTAHOBJICHHS _ _ _ _
XapakTepHCTHKH NepcoHana _ _ _ _ ) _
8. AnanuTHueckue cnocobHOCTH 1,46 | 1,19 | 1,00 0,86 | 0,71 n/a
9. OnbiT paspaboTku 1,29 | L13 1,00 _' 091 | 0,82 n/a
]l_IO(,)Cnoc:oﬁHocm K paspaboTrke 1.42 1,17 1,00 0.86 0.70 ol
11. OnbIT HCTIONB30BAHUS 121 1.10 1.00 0.90 o -
BUPTYaJIbHBIX MaIIUH _ I __ _
.12. OnbiT pa3paboTku Ha s3bIKAX 1,14 1,07 1,00 0.95 i/ il
MPOrpaMMUPOBAHHS | _
XapakTepHCTHKH NPOEKTA . _ _ )
13, Ilpumenenne MeTo10B 124 1,10 1,00 0.91 0.82 o

paspaborku ITO



14. Henonpsosarme 124 | 1,10 | 1,00 | 091 | 083 n/a
uHCTpyMeHTapus paspabotku 10 _

15. TpeGoBanus cobmoaeHus
rpaduxa paspadboTku . .
[Ipumevanue: n'a (not available) — dannvie omcymemsyiom, m.e. coomeemcmeyouuii ypoeens me
oyenusaemcs

1,23 1,08 1,00 1,04 1,10 n/a

3

PDopmyJia NPOMEKYTOYHOI0 YPOBHS MOJAEJIU UMEET BUI
PM = EAF X a; X (SIZE)":,

rae  PM — TpyaoeMKOCTb (4ell. XMeC. ),

SIZE — 00beM mporpaMMHOT0 MPOAYKTA B ThICAYAX CTPOK UCXOAHOTO TEKCTa
(Kilo of Source Line of Code — KSLOC).

EAF (Effort Adjustment Factor) — npousBeiaeHue BbIOpaHHBIX aTpuOyTOB
CTOMMOCTH U3 Tabn. 2: EAF = [[;2, CD,,.

Koa(pduumentsl moaenu a; u b; Boidupatorcst us tadi. 2.3.

Tabnuua 2.3. 3navenus ko3PUIHEHTOB MPOMEKYTOYHOTO ypoBHsa mogenn COCOMO
B 3aBHCHMOCTH OT THUIA MPOEKTA

Tun npoekra, i a; b;

1. PacnipocTpaHeHHblii 3,2 1,05
2. ITonyHe3aBUCUMBIIT 3.0 1,12
3. Berpoennsrii 2.8 1,20

Bpems pa3zpaboTku paccuMThIBacTCA MO TOM ke (opmyne, 4To U Wi 6a30BOiM
MOJICJIN.

2.1.3 Jleranbubiii ypoenb (Advanced COCOMO)

lloBbIlIaeT TOYHOCTL OLIEHKM 33 CYET HMEPaApXUYECKOH JAEKOMITO3ULIMH
cozaBaemoro [1O u ydera cTOMMOCTHBIX (PAKTOPOB HA KAKIOM YPOBHE HEPApPXUH 1
1o ¢azam padoT (31€Ch HE pacCMaTPUBAETCSI).

2.2. COCOMO 11

B 1997 meToauka Obuta ycOBEpLIEHCTBOBAHA U nojayuuia Hazganue COCOMO
II. KanuGpoBka napameTpoB npou3Boauiach yxe no 161 npoexry pazpaborku [10.

Pasznuuarorcs JBE CTaJMM OLEHKM TPOCKTA: MpeosapumenvHas OLICHKA Ha
HauanbHOM (aze (Early Design) m oOemaivnas OliEHKa m0cie NpopabOTKH
apxutektypsl (Post Architecture).

dopmyna OLEHKH TPYAOEMKOCTH MPOEKTA B YEJ. XMEC. UMEET BU

PM = EAF x A X (SIZE)E,

rae E=B+0,01x 3", SF;;



B=091, A=294 ana npeapapurenbHoil oueHKU, A =245 nna aeTanbHOU

OLICHKH |

SF; — paxropsl Maciutada (Scale Factors) (tadi. 5);

SIZE — 0o0beM nporpaMMHOTO MPOAYKTA B ThICAYAX CTPOK MCXOJHOTIO TEKCTA
(KSLOC - Kilo of Source Line of Code);

EM; — MHOXUTEM tpynoemkocti” (Effort Multiplier). n=7 — s
NpeABapUTENIbHOM OLleHKH (Tadun. 6), n=17 — ans neTanbHoi oleHku (Tadi. 7);

EAF (Effort Adjustment Factor) — mpou3BeneHHe BbIOpPAHHBIX MHOMKHTENEH

tpynoemkoctu: EAF = [I}-, EM,,

2.2.1 ®@axkropsbl macmTada (Scale Factors)

B meromuke COCOMO II ucnonb3yrorcs nsath (akTopoB maciurada SF),
OMUCAHUE KOTOPHIX MPUBEIACHO B Ta0.4.

Tabsuua 4. Onucanue ypoBHeii 3HaunMoCcTH (paKTOPOB MaciuTada

Yposenb 3HaUEMOCTH aKTOpA

SF; Onucanue Ouennb . . | BbicOKH s Kpurnuec
. | Humkuit | Cpeanuii - BBICOKH o
HH3KHH i i KMl
1. PREC. | IIpeueneHTHO | OMBIT B MPOAYKT | HEKOTOP | NPOAYKT | MPOAYKT | MPOAYKT U
Preceden | cTb, Hanuuue | NpoOOyKTe | U bIH OIBIT | U u ratdopm
tedness. | ombiTa " mnardop | B mnardop | mmatdop | a
aHAJIOTMYHBIX | uiatop | Ma He NpoAyKTe | Ma B Ma B MOJHOCTH
paspabotok Me MHOTO u OCHOBHO | OOJbILIOH | 1O
OTCYTCTB | 3HAaKOMBI | muatdop | M CTENEeHH | 3HAKOMBbI
yer me U3BECTHBI | 3HAKOMBI
NPUCYTCT
BYET
2. FLEX. | I'ubkocts OpoLEcC | AOMyCKa | 3HAYUTE | OTHOCUTE | HE3HAYMT | OMPEHEsICH
Develop | mpouecca CTpPOro HOTCs bHast JIbHAast €libHas bl TOJIBKO
ment paspaboTku NeTePMH | HEKOTOP | JKECTKOCT | KECTKOCT | KeCTKOCT | olrue
Flexibilit HUPOBaH | ble b b b HeJn
y KOMIIPOM | IpoLecca | mpouecca | npouecca
HCChbI
3. RESL. | ApxutekTypa | pUCKH PHCKH PHCKH PHUCKH PHCKH PUCKHU
Architect | u W3BECTHBI | H3BECTHB! | M3BECTHBI | M3BECTHBI | M3BECTHBI | pa3perieH
ure / paspeiieHue | / / / / / bl HA
Risk PUCKOB npoaHaj | npoaHajn | mpoaHan | npoaHan | npoanan | 100%
Resoluti M3UPOBAH | M3UPOBAH | M3UPOBAH | U3UPOBAH | U3HPOBAH
on bI HA bI Ha bI Ha bBI Ha bl HA
20% 40% 60% 75% 90%

' Tpuseaens: mapamerpst Moaean COCOMO I1.2000 (Version 2.1). Merounuk: COCOMOIL: Model

Definition Manual. — USC, Center for Software Engineering. — URL:

http://csse.usc.edu/csse/ TECHRPTS/2000/uscese2000-500/uscese2000-500.pdf

* Unoe nassanue: Cost Driver (CD) — atpu6yT cronmoctH ((hakTop 3atpar).




4. CpabortanHoc | ¢popmane | TsDKEnoe | Halle B BBICOKAasi | MOJIHOE
TEAM. | Tb KOMaH[BI Hble B3aMMOJI€ | BCEro OCHOBHO | CTE€MeHb | JOBepue,
Team B3auMoOJie | HiCTBUE KOJIJIEKTH | M B3aMMOJl€ | B3aUMO3a
Cohesion HCTBUS o BHasl KOJIJIEKTH | UCTBHS MEHAEMOC
HEKOTOpo | paboTta BHAs Th U
i pabora B3aHMOIIO
CTETIeHH MOLIb
3. 3penocts CMM CMM CMM CMM CMM CMM
PMAT. MPOLIECCOB Vposerub | Yposeub | YposeHb | Yposenb | Yposedb | Level 5
Process I (moxe | 1 (Bbime | 2 3 4
Maturity CPENHEro | CPemHero
) )

Hpumevanue. CMM (Capability Maturity Model) RAMUYPOBHEBASL MOOCIb  3PeNocCi
sosmodcHocmeti  komnanu-paspabomuuxa 110, npeonoxcennas SEI  (Software Engineering
Institute, CLLIA).

Ot (GaKTOPbl IPUMEHSOTCS HA 00eNX CTATHSIX OLEHKH MPOCKTA.
UucnoBele 3HaueHus (pakTopa MacuTada B 3aBUCUMOCTH OT OLEHKH €r0 YPOBHS,
MPUBEIEHBI B TAOIHULE 5.

Tabnuua 5. 3Hauenue dakropa Macuraba B 3aBUCHUMOCTH OT OLIEHKH €ro YPOBHsI

daxkTop Ouenka yposus paxropa

macmTada, Very Low Low Nominal High Very High Extra
SF; High

1. PREC 6,20 4,96 372 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 4,38 329 2.19 1,10 0,00
5. PMAT 7,80 6,24 4,68 3,12 1,56 0,00

2.2.2 Muoxuresu Tpyaoemkoctd (Effort Multipliers)

Konu4ecTBO M 3HAYEHUsI MHOKUTENIEH TPYAOEMKOCTH OTIIMYAKOTCS I Pa3HbIX
CTaauil OLIEHKH MPOEKTA.

1. Crtagusi npeaBapuTe/IbHOH OLEHKH TPYA0EMKOCTH TMPOrpaMMHOI0
npoekta (Early Design). Jlns 310if oueHkH HEOOXOAUMO OLEHHUTH AJIsi MMPOEKTa
YPOBEHb CEMH MHOKHTEJIEH TPYI0EMKOCTH [M;:

— mapaMeTpsbl nepcoHaa:

1. PERS (Personnel Capability) — xBanudukauus nepconana (Extra Low —
AHAJIUTUKKA W MPOrPAMMMCTHI UMEIOT HU3IIYI KBATU(UKALUMIO, TEKYUECTh OOJNbILIE
45%; Extra High — aHanuTHKK W MpOrpaMMKCTBl UMEIOT BBICHIYIO KBAIM(HUKALIMIO,
TEKyueCTb MeHbLLE 4%);

2. PREX (Personnel Experience) — ombiT mepconana (Extra Low — HoBoe
MPUIIOKEHUE, MHCTPYMEHTHI U riargopma; Extra High — npunoskenne, HHCTPYMEHTHI
1 Taropma Xopouo U3BECTHBI),

— mapaMeTpsl NPOJYKTA:

3. RCPX (Product Reliability and Complexity) — CIOKHOCTbL M HAJAEKHOCTb
npoaykra (Extra Low — mnpoaykr mnpocToi, crneuuanbHbelX TpeOoBaHUi 110



HaaeKHOCTH HeT, BbJl ManeHbkas, aokymeHTauuss He TpeOyercs, Extra High —
NPOJIYKT OYEHb CJIOKHBIN, TpeOOBaHMS 110 HAIEKHOCTH kecTkue, b/ cBepxOonbinas,
JOKyMEHTauus TpeOyeTCs B IOJIHOM 00BEME),

4. RUSE (Developed for Reusability)
ucnosbzoBanuss  (Low — He T1pebyercs,
MEPEUCIIOIB30BAHUE B APYTUX MPOAYKTAX ),

— mapamMeTpsl JIaT(popMbI:

5. PDIF (Platform Difficulty) — cnosxknocts mnargopmst pazpadorku (Extra Low
— CIEUMATbHBIE OrPAHUYECHHUS MO TNaMSATH W OBICTPOJEHCTBUIO OTCYTCTBYIOT,
nnatrgopma crabunbHa; Extra High — jkecTkue oOrpaHmyeHus M0 MaMITH U
OBICTPOACHCTBUIO, TIAT(OPMA HECTAOWIIbHA),

— mapamMeTpbl MPoeKTa:

6. FCIL (Facilities)- oGopynoanue (Extra Low — HHCTPYMEHTHI MPOCTEHILINE,
KOMMYHMKaIMK 3aTpyaHeHbl; Extra High — uaTerppoBaHHbie CpeacTBa MOAAEPIKKA
JKM3HEHHOT'O LIMKJIA, UHTEPAKTUBHBIE MYJIETUMEIMA KOMMYHHUKALMH );

7. SCED (Required Development Schedule) — TpebGyemoe BbImonHeHue rpapuka
pabot (Very Low — 75% ot HomuHanbHO#H anurensHoct;, Very High — 160% ot
HOMMHAJILHOW JUTUTEIIBHOCTH ).

3HaueHUsT MHOXKUTEICH TPYAOEMKOCTH B 3aBUCUMOCTH OT HX YPOBHS
MpUBEAEHBI B Ta0M. 6.

— paspaboTka I TOBTOPHOTO
Extra High - mnpennonaraercs

Tabmuua 6. 3na4ueHns MHOKHTENSH TPYIOEMKOCTH B 3aBUCHMOCTH OT OLieHKH ux yposHs (Early
Design)

MHoKHTENb OueHka ypoBHSI MHOXKHTEJISI TPY/I0EMKOCTH
Ne TPYﬂOEMMFOCTHa Extra Low | Very Low | Low |Nominal [High| Very High | Extra High
1 [PERS 2,12 1,62 1,26 1,00 10,83 0,63 0,50
2 |[PREX 1,59 ].338 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 087 | 1,00 |1,29) 181 2,61

[Ipumevanue: n/a (not available) — oannvie omcymcmesyiom, m.e. coomeemcmeyoujiii yposens e
oyenueaemcs

2. Cragvs JeTaibHOM OLGHKH mocje mnpopadorku apxurektypbl (Post
Architecture). s 5Tol OHEHKM HEOOXOAMMO OLICHMTH IS TPOEKTA YPOBEHb
CeMHAALATH MHOKHTEJIeH TPYI0EMKOCTH [M;:

— napaMeTpsbl MepcoHaIa:

1) Analyst Capability (ACAP) — BO3MOKHOCTH aHAJIMTHKA;

2) Applications Experience (AEXP) — onbIT pa3paboTKu NpUIoKEeHHUI,

3) Programmer Capability (PCAP) — BO3MOXXHOCTH IPOrpaMMUCTa,

4) Personnel Continuity (PCON) — npo10JKUTENBLHOCTE pabO0ThI IEPCOHAA,

5) Platform Experience (PEXP) —onbiT paboTsl ¢ miardopmoii;



6) Language and Tool Experience (LTEX) — OnbIT MCIONB30BaHUSA S3bIKA
MPOrpaMMUPOBAHUS U UHCTPYMEHTAIbHBIX CPE/ICTB.

— mapamMeTpsbl MPOAYKTa:

7) Required Software Reliability (RELY) — TpeOyemas HaaexHOCTD
pPOrpamMMmbl;

8) Database Size (DATA) — pazmep 0a3bl JaHHBIX;

9) Software Product Complexity (CPLX) — cI0O3HOCTH NPOrpaMMBI;

10) Required Reusability (RUSE) — tpebyemast BO3MOKHOCTE MHOIOKPATHOIO
UCTOJIH30BaAHUS;

11) Documentation Match to Life-Cycle Needs (DOCU) — cootBercTBHE
JTOKYMEHTAIMH MOTPEOHOCTIM KU3HEHHOTO IUKJIA.

— mapamMeTpsl IJIaTGopmebl:

12) Execution Time Constraint (TIME) — orpann4eHusi BpeMEHH BBINOTHEHUS

13) Main Storage Constraint (STOR) — orpaHu4eH#s mamsTH;

14) Platform Volatility (PVOL) — uzmenseMocTs miargopMsl.

— mapaMeTpbl NPoeKTa:

15) Use of Software Tools (TOOL) — wucnonb3oBaHu€ WHCTPYMEHTAIBHBIX
MPOTrPaMMHBIX CPEJICTB;

16) Multisite Development (SITE) — wuoroaGonentckas (yaajieHHas)
pazpaboTka;

17) Required Development Schedule (SCED) — tpeOyemoe BbIIO/IHEHUE
rpaduka padoT.

3HAUYECHUST MHOXKHTEICH TPYJOEMKOCTH B 3aBUCUMOCTH OT HX YPOBHS
NpPUBEACHBI B TAOM. 7.

Tabnuma 7. 3HadeHuss MHOXKUTEICH TPYJOEMKOCTH B 3aBUCHMOCTH OT OLEHKH UX ypoBHA (Post
Architecture)

. g Very | Low |Nominal| High | Very | Extra
= Effort Multiplier, EM B High | High

Personnel Factors

I |ACAP |Analyst Capability 142 | 129 | 1,00 | 085 | 071 | 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 | 081 n/a
5 |PEXP [Platform Experience 1,19 1,09 1,00 0,91 0,85 n/a
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

DATA |Database Size n/a 0,23 1,00 1,14 1,28 n/a
9 |CPLX |Software Product Complexity 0,73 0,87 1,00 117 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




Platform Factors

. Project Factors

Llpumevanue: nwa (not available) — oannsie omcymemeyiom, m.e. coomeemcmeyioufitit ypoeens He
oyenusaemcs

2.2.3 OneHka AJHTEIbHOCTH NPOeKTa

Bpewms pazpabotku npoekra TM B metoauke COCOMO II anst o6oux ypoBHEid
paccuMThIBaeTCA MO (hopmyJie:
TM = SCED % € % (PMys)? 02 (E-5)
rme C=367, D=0728,
PMy¢ — paccuMTaHHas TPYIAOEMKOCTh MpoekTa 0e3 yuera MHOxutens SCED,
ONPEACIISAIOIIEIO CKATUE PACTIUCAHUS.
OcTasbHBIE MapaMeTPhl OMPEIEIIEHBI BBIIIE.

3axanue

1. HUcnonb3ys BbIOpaHHYIO WHCTPYMEHTAILHYIO Cpeny pa3paboTkKH, CO3/aTh
nporpammuoe npunoxkenue «Kanpkynasarop COCOMO» mis pacuera TPyA0EMKOCTH
U CPOKOB pa3palOTKM TNPOTrPaMMHOTO TMPOAYKTA HA OCHOBE pa3/IMYHBIX
KOHCTPYKTHBHBIX Mozenei ctoumoct COCOMO ¢ yaoOHBIM MOJIB30BATEILCKUM
uHTEphEeicom.

2. Uccnenosarb BIusHUE 00bEMA MPOTPpaMMHOTo koja (SIZE) na Tpya10eMKOCTh
(PM) n Bpems paspabotku npoekra (7'M) muis pasubix yposreit u sepeuit COCOMO.

2. Tlonyuuts 3HaueHuss PM w TM 1o BceM MOAENSAM i OJAHOIO U TOTO e
3Ha4YeHus1 napamerpa SIZL, BeiOpaB HOMUHAJIBHBIN (CPEeAHUI) YPOBEHb CIOKHOCTH
npoekra. [TIoBTOpuTH pacyer AJ1s MPOCTOro MPOEKTa M MPOEKTA, UMEIOLIETO BEICOKYIO
CTETICHh HOBHU3HHBI.

3. Pesynbrarhl uccieaoBanuit ohpopMuTh rpaduyecku.
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Ipamep asromarusauuu paciera COCOMO. Unrepdeiic
OHJIAHH-KAJNBKYJISTOpPA
Copyright © 2008 Ray Madachy (Naval Postgraduate School)
Ha caiite LlenTpa cHCTEMHOro0 M HPOrpaMMHOIO HMHKMHHpPHUHIra YHubepcurera HOxHOM
Kaponaunbsr (CIIIA) (USC Center for Systems and Software Engineering) MOXHO nocMOTpeTb

uHrepdeiic uHTepHeT-KaMbKynATopa COCOMO Suite of Constructive Cost Models
(http://esse.usc.edu/tools/COCOMOSuite.php).

/>~ COCOMO Suite of Constructive Cost Models - Windows Internet Explorer
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Product Complesity [Nominal % Personnel Continuity Mominal | Flatform Volatility |Nominal v
Developed for Reusabilit (Mominal ¥ application Experience [Nominal ¥ project
Documentation Match to Lifecycle Needs | Nominal % Platform Experience |Nominal % yse of Software Tools |Nominat v|
Language and Toolset Experience | Nominal ¥ juitisite Development [Nominal |
Required Development Schedule |“NDminal vl 3
& VHTepHeT ‘2 r ®100% -

Puc. 1. UnTepodeiic unteprer-kanekyasropa «COCOMO Suite of Constructive Cost Models»

B npaBom BepxHEM yriy pacroioKeHO OKHO BbIOOpa MOJEIH. Hodslis)

3necs: [cocomo v |

COSYSMO - Constructive Systems Engineering Cost Model, COSYSMO |
COQUALMO - Constructive Quality Model. _E%Egiﬂg O i 1o i

Ha caiirte http://csse.usc.edu/csse/tools/ HAXOOATCS CCHUIKU HA
ApyrHue nporpamMMHele npoaykTel no pacuery moaeneit COCOMO, paspaborannsie B USC CSSE.




Oco0eHHOCTH BBINOJIHEHHS U 3alIHTbI KOHTpOJ’leOﬁ paGOTbl

BreinonHenue I{OHTpOHbHOﬁ pa60TbI BKJIFOYAET CICOAYHOINKUE 3Tallbl:

Howmep : Henens
HaumenoBanue sTana
yTana BBITIOJIHEHUS
1 Bri0op paspabarsiBaeMOro nporpaMMHOIo MpoJayKTa U 1-2

aHAJIOTUYHOTO €My MPOTPAMMHOTO CPEACTBA,
yTBEPIKAE€HUE WHINBUAYAIBHOTO 3a/IaHKs HA
BBIMOJTHEHHE KOHTPOJBHOMN PadOThI

2 Bb100p MHCTPYMEHTAIBHOTO CPEACTBA IS 2
aBTOMAaTH3alMU PACYETHOTO MPOLIECCa TEXHUKO-
YKOHOMHUUYECKOTO 000OCHOBAHUA MPOEKTA

3 OlrieHKa KOHKYPEHTOCIIOCOOHOCTH NPOEKTa B CPABHEHHH C 3
BBHIOPAHHBIM AHAJIOTOM

4 [InanupoBaHue KoMILUIeKca padoT 1o pa3paboTKe TEMBbI H 4
OLIEHKA TPYAOEMKOCTH

5 Pacyer 3aTpat Ha pa3paboTKy NMpoeKTa 5-6

6 Pacuer skcruryataliMOHHBIX 3aTpar 6-—7

7 Pacuer nokasareneii sxoHOMHUECKO# d(hpekTuBHOCTH 7-8

8 BbibOop HHCTpYMEHTanbHOTO CcpeacTsa pa3padOTKu 9-10

npunoxkenus «Kanapkyasitop COCOMO»

9 Paspabotka npunoxenus «Kaapkynsrop COCOMOy 10-13

10 [IpoBenenue pacueToB TPYJOEMKOCTH U CPOKOB 13-14
pa3padOTKU MPOrPaMMHOIO MPOAYKTA

11 HUccnenosanue Bimsinug 00bemMa MpPOrpaMMHOr0O KOaa 14
Ha TPYJOEMKOCTb M BpeMs pa3padOTKH MPOCKTa
12 Cpnaua Ha TPOBEPKY U 3aNIUTA KYPCOBOU PadOThI 15-16

VTBepKACHUE UHIAMBUIYAJIBHOTO 3aaHHs MPOU3BOUTCS B MEPBbIE JBE HE/EIH
pabotel Hag kypcom. CTyAeHT 3amojiHAeT OJIaHK WHIABUAYAJIBHOTO 3aJaHus (CM.
MPUJIOJKEHUE) M HANpaBIsieT €ro Ha YTBEPXKACHHUE IPEroJaBaTelll0 MOCPEICTBOM
JEKTPOHHOM mouThl WM kommyHukaropa Skype. [lpenomaBatens Bmpase
CKOPPEKTUPOBATh WHIAMBUAYAIBHOE 3aJaHuMe 10 cBoeMy ycmorpeHuto. Ilocne
MOJIYUEHUSI  YTBEPXKACHHOTO  WHAMBHAYAJIBHOTO  3aJaHusi (¢ MOAMMCHIO
MPEroaBaresisi) CTyIEHT MOKET MPUCTYNATh K BBIITOJIHEHUIO KOHTPOJIBHON paboThI.

K 3ammre nomyckaercss KOHTPOsIbHAsA paboTa, BHIMOMHEHHAs! B COOTBETCTBUU C
YTBEPK/JACHHbIM WHIAMBUAYAIBHBIM 3aJaHHEM W HACTOSIIMMH METOINYECKUMHU
yKa3aHUSAMHU. 3alIUTa KOHTPOJBHON padOThl MPOBOAMUTCA C MPUMEHEHHEM CPEACTB
3IEKTPOHHOTO B3aumMojeicTBus (Skype, ninardopma nposeaeHus BeOWHAPOB) MOCIIE
OPOBEPKM  TEKCTa  KOHTPOIABHOM  padorel  mpenopasBateneM. OuepenHOCTb
MPOXOXKACHASA 3AIUTHl CTY/ICHTAMH W KOHKPETHBIE HAThl 3aIMUT YCTAHABIMBACTCS
PYKOBOJMTEJIEM M COTJIACOBBIBAKOTCS CO CTYACHTAMMU.

B pesynprare ycnenrHon 3auTsl CTY/ICHTY BBICTABIIACTCSA OLICHKA «3a4TEHOY.



I/IH,HHBH,E[ya.]'leble JaHHbI¢ 1J19 BBINNOJIHCHHH KOHTpOJ’leOﬁ paﬁoru

HcexonHbie naHHble BBIOMPAOTCA W3 TaOMUIBI COMIACHO MOCIEAHUM JIBYM
mudpam napons cryaenta k noptainy CJIO u 3aHOCATCS B COOTBETCTBYIOININE Tpadbl
JucTa 3ajaHusA. B kavecTBe HMccrIeayeMoro IMporpaMMHOIO MNPOAYKTa BblIOpaTh
mo0y10 pa3pabOTaHHYIO CTYACHTOM PAaHEE KOMMBIOTEPHYID MNporpaMmy, Jaudo
MPOrpamMMy, KOTOPYKO CTYAEHT IUIaHMpPYET pa3paboraTe B mpolecce padoThl Haj
APYTMMH  yue€OHBIMM AUCLUIUIMHAMM WIW/W  BBITIYCKHOM KBaJIM(PUKALMOHHON
pabdoToii. B kauyectBe aHajiora BbIOpaTh JHOOOM aHAJOTMYHBIA MO HA3HAYCHUIO
MPONPUETAPHBIA WA CBOOOIHO PACHPOCTPAHAEMbINA MPOTPAMMHBIN MPOIYKT.
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B 8| n|lEs ~22= o= h = (EL — Dkcrpa HU3KHUA,

7 & & m o 52 BE B H & 4 = = -
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SE|l E|gE|58|édade|lgerE =585 ¢E L — Husxkuit
Z8l 8|g¢|l5F|38R8|CC-CE|ESSEG >
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R = s % o | E 5 @ 9 ﬁf = E‘Q =& S || % VH — OueHb BBICOKHH,
RAE B EE g 2 % ) E “? el T Tl 3 EH — DkcTpa BbICOKHI

E S§|l8g|gs #|£8- | =m |8

O
o =
=4 Byw. [DVD Prd[HW|Per|Prg| SF |[EM

00 78 | 67,8 | 33,5|2PC 1 8 P 1,5 | L [Cr |VL|VL|VH|VL
01 139 | 93,8 | 32,3 | PC, MF 1 10 I1 10,8 | H |[VL|VH| H |VL |EL
02 52 | 528| 178 |2PC, MF | 1 6 B 69| A |VH|A | A |Cr|VL
03 103 | 54,5| 32,2 | PC 3 4 P 32|VL| A |A |VH|Cr |H
04 93 | 80,2 | 18,2 | PC 2 2 i 26 | H|VL|L |L |VL|N
05 66 | 846 | 269 |2PC 2 2 B 54 |Cr|VH| A [Cr| A [EL
06 136 | 85,7 | 25,8 | PC 1 3 P 82|H|VL|L |A [Cr|L
07 136 | 57.2 | 312 | P€ 1 3 I1 53|L |VL|IVH|H|[A|N
08 88 | 652] 26,7 | PC 3 10 B 95|VL|H |H |[Cr|Cr|L
09 169 | 36,8 | 24,1 | PC 1 11 P 10,1 |Cr[VH| A |[Cr|A | L
10 76 | 33,0| 19,8 | PC, MF 1 10 I1 55|H| A [Cr|VH|VH|VH
11 53 | 44,1 | 37,8 | PC 3 2 B 78| L |Cr|[VH| A | A |[EH
12 143 | 61,0 239 |2PC 3 2 P 11,9 |[VL|VH|VH|VL| A |EL
13 171 | 78,6 | 28,3 | PC 3 5 I1 8O|L|H|H|A|VL|L
14 86 | 84,1 | 14,3 | PC 4 6 B 6,3| L [VH|VH|H | A [VL
13 70 | 43,2 17,5|2PC 2 2 P 48 |VL|Cr|L |L |Cr[VL
16 54 | 622| 200 |2PC,MF | 2 9 Il 78| A |Cr|L |A|A |EH
17 89 | 61,2 ] 23,2 | PC 1 2 B 10,2 | H |VH|H | A |VL|EH
18 143 | 75,7| 21,3 |2 PC 4 11 P 63| H |VL|Cr|Cr |VL|H
19 85 | 442 | 19,2 | PC, MF 1 1 I1 6,7| A |Cr|A | L |VL|VL
20 169 | 392 | 264 |2PC,MF | 2 9 B 11,2 | L |[VH| A |[VH| L |VH
21 137 | 54,9 | 39,9 | PC 3 1 P 59|H | H |[Cr|Cr |VH|VL
22 164 | 72,1 | 23,1 | PC 1 3 I1 44|VH|H |H |H |VH|EL
23 95 | 92,9 354 |2PC 3 5 B 7,1 |H |[VH|VL| A | L [EL
24 79 | 673 | 129 | PC 3 9 P 39|Cr|VH| A |[VH|L |H
25 165 | 31,0| 18,7 | PC 3 7 I1 2,3 |Cr | Cr |[VL|Cr |VL|EL
26 90 | 46,0 | 40,9 | PC 3 4 B 44| A | A |H |VH|Cr |EH
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E S| 2|8 e ~|l2 2= i 2 (EL — Dkcrpa HU3KHMI,

N1 8 &g & & S P B 3= =) -
o x| &% 2|58 E ) g‘ 2ag ESg o VL — OueHb HU3KHI,
Z2| S |EE|BE|SEFE|EEEE|gEEE| E L — Husxuii,
s g &|Z%3 S| B &5s 8 =g SR = 8 «| N - HommuuanbHeii,
A P R I T et
SE| E|po|lSs|E E E 23 Ep|ESE B ek p o
S8 g8 | 8% TE|lEE S ES I >|EE23 = H — Bricoxkwii,
= = = = E 218'% T [ E 3 s Rl= § g | ; VH — OuyeHb BBICOKHIA,

E § E &E = §' E z 2‘,5“ A 3 EH — Dkctpa BeICOKHIT

o o, o T =
E|PgSElgy T|EH &= 18
O = Prd|HW|Per|Prg| SF |[EM
bym. DVD

27 69 | 56,6 | 24,7 | PC 2 8 P 10,3 |Cr [VL|Cr [VH| A |VL
28 108 | 72,8 | 222 | PC, MF 3 9 I1 98 |Cr|L |A|VL|H |N
29 109 | 56,9 | 35,3 [ PC 4 7 B 82|VL|H |H |Cr|VL|VH
30 111 | 73,8 | 35,1 |2PC 3 7 P 52| A|H |Cr|VH|Cr| L
31 113 | 780 | 38,2 | PC 1 7 I1 52 |Cr|H [VH| A [VH|VH
32 134 | 428 | 13,6 | PC 1 7 B 11.8 |VL| L |Cr|VH|H | H
33 97 | 89,1 12,1 |2PC 2 9 P 29| H|Cr|A |[Cr|Cr|H
34 50 | 898 | 154 |2PC,MF | 4 1 IT 22 |Cr|[VH|[Cr| A |L [VL
35 172 | 95,7 | 17,9 | PC 3 9 B 92|VL|Cr|[H | L [VH|EL
36 126 | 426 | 185 |2 PC 2 6 P 97| A |Cr[VL|L | A [VL
37 113 | 54,9 | 28,5 | PC, MF 2 2 I1 82|L |L |H|VL|A |[VH
38 59 | 96,5| 21,3 | 2PC,MF | 2 9 B 331]]A|A |VL|L |[VH|VH
39 90 | 71,1 | 21,6 | PC 1 11 P 97| A|VL|H |H [H |[VH
40 154 | 953 | 234 | PC 2 6 I1 2,5|Cr|L [VL|VL|Cr [EL
41 56 | 448 | 18,1 |2 PC 4 4 B 102 | L |[Cr| A | A |[Cr|EH
42 138 | 52,1 | 20,4 | PC 3 10 P 40|VH| L |[VH|Cr |H |VH
43 170 | 80,1 | 33,3 | PC 2 2 11 10,5| A [VH| A |[Cr| A |EH
44 78 | 73,9 | 16,9 | PC 3 3 B 92|H|A |[VL|L |A [VL
45 118 | 83,3 | 26,7 | PC 1 4 P 112|L |A |VH|VH| L |VH
46 68 | 45,8 | 15,9 | PC, MF 3 5 I1 7,2 |VH| A |[Cr| A |[VL|VL
47 69 | 746 | 284 | PC 4 5 B 32/[VHI L [VH|Cr|L | L
48 63 | 39,7 | 18,72 PC 3 2 P 93| H |VH|L |H |VL|VH
49 119 | 36,2 | 29,8 | PC | ¥ IT 32 | ¢e| L | L |€e[ & | L
50 123 | 54,1 | 34,2 | PC 4 6 B 27|L|L|[H|A|[A|[EL
51 107 | 748 | 143 |2 PC 3 6 P 53| L [VLIVH|L |Cr|L
52 141 | 79,6 | 328 |2PC,MF | 4 2 11 64(VH H [VL|A |L [N
53 147 | 36,2 | 41,5 | PC 2 3 B 76 [VL| A |[Cr|L |[VH| N
54 80 | 31,1 | 415|2PC | 4 P 10,7/ H |Cr |H |H | H |VH
55 83 | 72,6 | 42,6 | PC, MF 4 6 I1 89 |VL|VL|A |[L |VL|VH
56 58 | 90,5| 294 |2PC,MF | 4 2 B 91 |VL|L [VH|VL|L [N
57 60 | 922 | 24,6 | PC 3 2 P 21 |[Cro|Ce |Co| H [NL| N
58 95 | 51,2 | 35,6 | PC 3 2 IT 113|A |H |Cr|Cr |[VH|VL
59 56 | 422 | 26,8 | 2 PC 1 8 B 9,0 [VH| H [VH|VH|VH |VL
60 120 | 39,2 | 14,7 | PC 4 11 P 37|L |VL|H |H |VL|VH
61 85 | 70,6 | 15,5 | PC 3 8 I1 7,1 [VL|Cr |H | L |[VH|VH
62 97 | 58,8 | 39,0 | PC 4 2 B 33 |Cr| H [VL|¥H|Cr| L
63 51 | 58,1 | 37,7 | PC | 10 P 8,1 A|A|L |Cr|A|H
64 132 | 932 | 319 | PC, MF 2 6 I1 3,0]VH|VL [VH|VL| L [EL
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E|PgSElgy T|EH &= 18
O = Prd|HW|Per|Prg| SF |[EM
bym. DVD
65 82 | 48,9 | 339 | PC 2 11 B 94| A|L|H|Cr|A|H
66 71 | 82,4 | 42,6 | 2 PC 4 10 P 6,8 | VL|Cr |VL|Cr| L |VL
67 67 | 77,8 | 43,0 | PC 2 10 I1 49 |VH| A |[VL| A [ L [VH
68 92 | 77,2 | 32,3 | PC 4 3 B 7,5|VH| L [Cr|VH| H |VL
69 65 | 585 | 25,0|2PC 3 8 P 40|(Cr|H |Cr| L |VL|EL
70 141 | 486 | 32,1 |2PC_, MF | 2 9 IT 46| L|A|A|H|A|EH
71 99 | 554 | 37,4 | PC 4 2 B 7,7 L |[VL|VH| A |[VL|VL
72 128 | 51,0 | 40,2 |2 PC 1 7 P 84 |VH| A |VL|Cr|VL|L
73 63 | 359 | 149 | PC, MF 2 1 IT 10,6 |[VL|L | L |VH|VL |VH
74 93 | 983 | 227|2PC,MF | 2 3 B 7.2|Cr|A|Cr|H|A|[L
i, 79 | 84,2 | 29,7 | PC - 7 P 102 | A|A |Cr| L |VL|EH
76 135 | 81,2 | 36,4 | PC 1 11 1T 2,5|VL|Cr |[VL|VL| A [EH
77 168 | 96,5| 41,7 |2 PC 2 4 B 76 A|A|A|L|L |H
78 87 | 91,7 | 15,6 | PC 2 4 P 109| A|A |H |VH|Cr|H
72 89 | 86,7 | 28,4 | PC 3 1 IT 41| H |Cr |[VH| L |VL|EH
80 87 | 652 | 24,1 | PC 3 i B 69| A|L |Cr|A|VL|H
81 107 | 444 | 322 | PC 2 4 P 49 |Cr|VL| L |[Cr|VL|VL
82 127 | 35,6 | 40.8 | PC, MF 4 8 IT 109 [VH| A |H |VH|H |H
83 147 | 58,3 | 25,2 | PC 2 9 B 6,4 |VL|VH| L |Cr |VL|EL
84 145 37,0 204 | 2 PC 2 8 P 41| L |H |VL|VH| A |EH
85 120 | 40,2 | 323 | PC - 6 IT 28 |VLIVH|VL| L | L |VH
86 103 | 30,4 | 33,5 | PC 4 8 B 26 |Cr|VH|VH|Cr |H |H
87 107 | 352 | 378 | 2PC 2 6 P 76/ L|H|L |L |L |EL
88 154 | 899 | 12,1 |2PC, MF | 1 9 IT 83| A |H |VH|Cr |VH|EL
89 93 | 46,8 | 41,6 | PC 4 8 B 50 H|Cr|A|L |A |EL
90 126 | 56,2 | 41,1 | 2 PC 2 10 P 6,8| L | L |[VH|VL|Cr |EH
91 87 | 69,0 | 13,2 | PC, MF 4 2 IT 56| L |L|A|Cr|VH|VL
92 87 | 55,0| 28,7 |2PC,MF | 1 11 B 10,7| A |Cr|L |L |VL|H
93 83 | 409 | 13,7 | PC 2 2 P 119|L [VH|VL|Cr| L |VH
94 98 | 93,1 | 25,0 PC 3 5 IT 8,5 |VL|VH| L |VH| A |VL
95 124 | 74,2 | 41,6 | 2 PC 3 7 B 84| A|L |L |VL|Cr|VL
96 127 | 67,0| 29,6 | PC 3 10 P 54|H|L |VH|H |VL|EL
97 154 | 73,2 | 145 | PC 3 3 IT 34|VH H|A |H|L |EL
98 120 | 91,2 | 38,5 | PC 2 6 B 94| A |VLIH | A |H |EL
99 83 | 382 | 192 | PC 3 5 P 80|Cr|VH|L | A|A |VH

* Prd — xapakrepucTuku npoaykta, HW — XapaKTepuUCTHKH anmnapaTypbl, Per — XapakTepHCTHKH
nepconana, Prg — xapakrepucruxu mnpoekra, SF — ¢axrop macmraba, EM - wmHOXHTENDb
TPYAOEMKOCTH.



