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porpaMmMHas UH>XeHepUS
(KPATKO)

[IporpaMmMHasi nH>XeHepus
MeTtogonoruu npoextupoBanus [10

TPEGOBaHI/IH. (CBOI‘/’ICTBa TpeboBaHMi. Bugsl Tpe6oBanHmMit. UTO He siB/IsIeTCS

Tpe6GoBanueM. PazpaboTka Tpe6oBanuii. Crieriudukaius Tpe6oBaHMUIA. )

MupopMaliioHHas cucTeMa




1. [lporpamMmMmHasn MHXXeHepUus

Yem OporpaMMUpPOBAHUC OTIIMYACTCA OT HpOFpaMMHOﬁ HUHKXCHECPUHU

CBs13b MPOrpaMMHON HHKEHEPUH (KaK 00JacTH MPAKTUIECKON e TETbHOCTH) ¢ MHPOPMATHKON, CUCTEMOTEXHHKOW U OM3HEC-
PEUMHKUHUPHUHTOM

Ormnpenenenne IporpaMMHOTO OOSCITEUCHHSI, €70 CBOMCTRA

Kpurepun ycnemnoctu npoexra. Kiiaccudukanys ycnemHocTi NpoeKToB.

OTnrune NporpaMMHON HHAYCTPUH OT APYTHX 00NacTel NpOU3BOICTBA.

UYeM omnpeaessiroTes METOAONIOTHH ITpoekTupoBanus 110

Paznnunble moaxonsl K KiIacCU(PHUKALUN METON0JI0Tui npoekTupoBanus [10

XapakTepucTUKa METOAOJIOTHIA: TIO0 cTpareruu kKoHcrpyuposanus [10, o azanTUBHOCTH Mpolecca K OKPYKEHUIO U TIOJHOTE.
Otinuus pasnuusele Metogonoruil npoextuposanus I10. CratucTrka HCIOIb30BaHUS METOLOIOI Ui
[TpuanNIE THOKOM (aaNTHBHON) METOOIOTHH

Tpebosanus. CBoiictBa TpeboBanuil. Bunsl TpeboBanuii. Uto He siBIsieTCs TpeOOBaHUEM

TpeboBanus. PazpaboTka TpeboBanuii. Cienudukanus TpeOOBaHUiA.

Knaccudukanus cnenudukanuii mo ypoBHIO GOpMaNn3alim, 0 Cioco0y MpeacTaBICHHs
XapakTepucTHKa mpoliecca BoisgicHus TpeOoBanuii. CriocoOObI BhISBICHHUS TPESOOBaHUIA

Amnanu3s TpeboBanuid. [TpropuTtu3saius TpeboBaHnit

Opranuszamnus TpedOBaHUi U CIIOCOOBI HX TOKYMEHTHPOBAHUS

Turel ZJOKYMEHTOB, CO3JaBaeMbIX B Pe3yJbTare MolyyeHus cnenuduxanun TpedoBanuid. [lladmons! cnenudukanmii
Tpu ypoBHs TpeboBaHui. OOBEKTHBHBIE TPOTUBOPEUHS MEKAY TPEOOBAHUSIMU Pa3IHMYHBIX YPOBHEH
Opranuzaiyst TpeOOBaHHI U CIIOCOOBI UX JOKYMEHTUPOBAHUS

V-Mozenb NpoBEepKH MPaBHIBHOCTH TpeboBaHni. OCHOBHBIE MPUHIUIEIL. JIOCTOMHCTBA U OTpaHHYCHUS
CrannmapTsl, CBI3aHHBIE C MPOBEPKOH TpeboBanuii. Cxema pa3paboTku TpeOOBaHUH.

VYipasienne TpeOOBaHUSIMH. YCIOBHS BO3MOKHOCTH U3MEHEHHH TPEOOBAaHUM IS pa3HBIX CTpaTeryii
[lonutuka ynpasieHus U3MEHEHUSIMU TPpeOOBaHUI

VYrpasieHue BepcusiMHA TpeOOBaHUI

VYrpasieHre coCTOSHUAMU TpeOOBaHUI

OTcnexxuBaHue COCTOSIHUN TpeOoBaHUi

[IpocnexnBanue TpeboBanuii (TpaccupoBKa). MaTpuiia mpocCiIe:KUBaHus TPEOOBAHMMA

[lonsiTre MHPOPMATMOHHON CHCTEMBI

"ITopTper" coBpeMeHHOH NH()OPMALMOHHON CHCTEMbI MacIuTada NpeanpUsITHS

"Tpu kuTa" MHPOPMALIMOHHON CHCTEMBI.
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XXU3HeHHoro uukna 10
(KPATKO)

® TexHonmoTHMM CO3IAHMS TPOTPAMMHOTO OOecTiedeHH s
® BBezeHue B TEXHOJIOTUU IIPOTPAMMUPOBAHUS
® OcHOBHBIE I'PYIIIbI TEXHOJIOTUYECKUX MTOAX0I0B

® CTpyKTypHBIE TeXHOJIOTHUU MTPOEKTUPOBAHUS
MHPOPMAIIMOHHBIX CHCTEM

©® CoBpeMeHHbIe TEXHOJIOTUH OO'bEKTHO-

OPHUEHTHUPOBAHHOTO aHA/IW3a 1 MPOEKTUPOBAHUS
MH(POPMAIIMOHHBIX CUCTEM




[TonsTra, Nconb3yeMble I MPEICTaBICHUS )KU3HEHHOTO LIMKJIa mporpaMMel. [IpocTeiiniee npeacraBienne >KU3HEHHOTO UK
nporpamMmbl. OCHOBHBIE TPYIIITBI TEXHOIOTHYECKUX MOAX0A0B skxu3HeHHoro nukia [10. Kinaccndeckas monens npoektupoBanus [10:
JIOCTOMHCTBA M HEJIOCTATKU

Kackagaple TexHONMOTHYECKHE TIOAXOAbI )Ku3HEeHHOTo 1uKia [10

Kapxacusie monxozns! xu3HeHHoro nukia [10. PanmonansHbIi yHUGUIIMPOBAHHEIHN Mpoliecc )Xu3HeHHOoTo 1ukia [10
JKusnenHslit nuki npoekra B RUP

Pa6ounii mporiecc RUP. Bermomorarensabie qucturminael RUP

Havanwsnas cranus (Inception) RUP: HasHauenwue, uenu, neiictusi, apreakTsl

Vrounenue (Elaboration) RUP: Ha3Hauenue, tienu, 1edcTBUS, apTe(aKThl

[Tocrpoenwne (Construction) RUP: HazHaueHue, menu, 1eicTBUs, apTedaKThl

Buenpenue (Transition) RUP: Ha3znauenue, nemnw, neicTBus, apTedaKTsl

T'eneTnueckue moaxoasl Ku3HeHHOro ukia [10

[Momxonsr Ha ocHOBE (hOpMANBHBIX TPeoOpa3oBaHuil )kU3HEHHOTO ITuKiIa [10

I'nOkue (aganTuBHBIC, JISTKUE) OAX0bI ku3HeHHOTO ITukia [10. Manudect rudkoii paspadbotku [10
DBOJIIOLIMOHHOE MPOTOTUITUPOBAHUE KU3HESHHOTO 1ukia [10

HreparusHas pa3paboTka Xu3HeHHOTO ITKia [10

Paznuuns 5BOTIOIIMOHHOTO M UTEPATUBHOTO METOIOB OBICTPO pa3padoTKu

DKcTpemManbHoe MporpammupoBanue (XP): MpUHIAIIEL, XapaKTepUCTHKA

AnantuBHas pa3padoTka xxu3HeHHoro mukia [10. Scrum: apredakTsl, TuIaHUPOBaHUE, POJIA, METOIOJIOTHS
[Mocraauiinas (MHKpeMeHTalIbHas) pa3paboTka >ku3HeHHoro nukia [10

CpaBHUTeIbHAS XapaKTEPUCTHKA TEXHOJIOTMUECKUX MOIXOI0B K mpoekTupoBanuio [10

CpaBaenne Metomosioruii pazpadborku [10 mo oTHOMIEHUIO K 1) KackaaHOW MITH UTEpaTUBHOM pa3paboTke U 2) creneHu (opMaaTbHOCTH
Monenu 3penocTu mporiecca pazpadborku (CMM, CMMI)

Meroznosiorusi 00bEKTHO-OPHEHTUPOBAHHOTO aHanu3a u npoekruposanus (OOAII)

TexHUKHN CTPYKTYpHBIX quarpamM. Tpu 6a30Bble rpadUuecKknue HOTAUK CTPYKTYPHOTO CUCTEMHOTO aHaIU3a Il OObEKTHO-
OpPHEHTUPOBAHHOTO aHanu3a 1 npoextuposanus (OOAII)

Huarpamms! "cyniHOCTb-CBs3b"

Juarpammbl pyHKIMOHATBHOTO MOJIEIMPOBAHUS

Merozosorusi CTpyKTypHOI'O aHaJIn3a ¥ IPOSKTUPOBAHUS

Mogneins IDEF0. OcHOBHBIE TOHSTHS:

Huarpammer motokoB naHubix (Data Flow Diagrams).l padudeckie mpuMHUTHBEL.
HenoctaTky 0CHOBHBIX HOTAIMK CTPYKTYPHOTO CHCTEMHOTO aHaJIH3a

[MomynspHele rpaduyuecKue HOTAMH BU3yaIbHOTO MOJIEIUPOBaHUs KoHIa 80-X rooB
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3yanbHOE

mopgenupoBaHune (KPATKO)

©® OOGBEKTHO-OPUEHTHPOBAHHBIHN SI3bIK MOJE€/TUPOBAHMUSI
® OrmnpezeneHre BU3yaJbHOTO MOIeTHPOBaHHS
©® OcHoBHbIe 371eMeHTsI si3bika UML (auarpammet):

BaAPUAHTOB MCIIOJIb30BaHMUS,
KJIAaCCOB, KOOTIepaLuu,
IMOCed0BaTEeTbHOCTH,
COCTOSIHUMH,

nesTeTbHOCTH,
KOMITIOHEHTOB,
pa3BepThIBaHUA

® CASE-cpepnctBa gjist noctpoenusi zuarpamm UML




[IpuanHB HEYTaYHOCTH TPOEKTOB pa3padoTku 110. XapakreprcTrka JIyqmux npakTuk pazpadorku [10
Xapakrepuctuka UML, xak Yaugunuposanaoro f3pika MozxenupoBaHus

HUcropus cozganusa u sepcunt UML.

Xapakrepuctuka UML, kax si3pIka criequ(UKaum, TIPOCKTUPOBAHUS 1 JOKyMEHTHPOBAHHS
MopnenupoBanue, BU3yalbHOe MoJeupoBanue. OCHOBHBIE ITOHSATHS BU3YyaJIbHOTO MOAETHPOBAHUS
IToxonenuss CASE-cpencTB pa3pabOTKH BU3yaTbHBIX MOJIEICH CIIOKHBIX CHCTEM

O06wexTHO-opueHTHpoBaHHOE MporpammupoBanne (OOIT) — ocHoBHBIE OHATHA. OOBEKTHO-OPHEHTUPOBAHHBIN aHATN3 U
npoektupoBanne (OOAII) — OCHOBHBIE TIOHATHS.

]_[CJ'ICCOO6pa3HOCTL HCIIOJIb30BaHUA MO,Z[CJ'Ieﬁ B BUJC Auarpamm UML JUIA pa3iIMIHBIX IIPOCKTOB I10 TEXHUYSCKOM CIIOKHOCTHU U
CJIOXKHOCTH YIIPpaBJICHUSA

IenecooOpa3HOCTh UCTIONB30BaHUs Mozenel B Bujie nuarpamMm UML it pa3inuyHbIX MPOEKTOB 110 THITY MPHIIOKEHUH
B3anMocBs3s HOTALUU, METOJOJIOTUN U HHCTPYMEHTAIBHBIX CPEACTB

UML, kak yHH(QUIIUPOBaHHBIH S3bIK MOJICIIMPOBAHUS M YEM OH HE SIBIISETCS

CriocoOBI MCIOJIB30BaHU M Ha3HaueHue s3pika UML

IIpoTuBOpEUnBOCTD U a€KBaTHOCTH MoAeliel B HoTatuu UML

Kanonnueckue nuarpammel si3pika UML 1.x u 2.x

Knaccuduxkarmst monenei B si3pike UML

Crarnueckue 1 JuHaMHYecKue Monenu a3pika UML

PexoMenaanuu mo n300pakeHUIO uarpamMm B Hotanuu sizbika UML

Mexanusmsl pacinpenus s3bika UML

Juarpamma BapraHTOB UCTIONB30BaHMUs (use case diagram). ['padudeckue mpuMuTHBEIL. THNHYHBIE OIMTHOKK TIPH pa3padOTKe IuarpamMm
BapUAHTOB HCIIOJb30BaHHUS

dopmannzanust GyHKIMOHAIBHBIX TpeOoBaHMi ¢ moMouibio nuarpammsl BU. Knaccuduxanus tpedosanuii — mogens FURPS+
Crnennukanys BapuaHTOB UCTIOJIB30BAHUS C TIOMOLIBIO TEKCTOBBIX cuieHapueB B UML

[1abmoHbI 1J1s1 HATMCAHUS CLIEHAPHS OTACIBHOTO BapUaHTa UCIIOIb30BaAHMS

[IpuHIMIUANEHO pa3HbIE CIIyYan UCTIONIb30BaHus nuarpamMmbl UC 1 puMepsl

Huarpamma kmaccos (class diagram). ['paduaeckne npumutueel. Hazraduenne. [Ipumepsrt.

Huarpamma o0bexToB (object diagram). ['padmueckue npumutreel. Haznauenue. [Ipumepsr.

Huarpamma nocnenoBarensHocTeil (sequence diagram). ['padmueckue npumutissl. Haznagenue. [Ipumeps.
Huarpamma B3aumoneiictBus (collaboration diagram). I'paduueckue npumutusel. Hasnauenue. [lpumepsr.
Huarpamma coctosinuii (statechart diagram). I'padpuueckue npumutussl. Haznauenne. [Ipumepsr.

Juarpamma akTHBHOCTH HJIH JesiTenbHocTel (activity diagram). ['padmueckue npumutueel. Haznauenue. [Ipumepsr.
Hunarpamma paszsepteiBanus (deployment diagram). I'padpuueckne npumutussl. Hasnauenne. [Ipumepsr.
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nporpaMmmMmmpoBaHunNA
Metoponorus IIPOrPAMMUPOBaHUS — 3TO He crioco6
IIPOrPaMMHPOBaHMs, a 3TO HEKHWW CBOJ, WIM COBOKYIHOCTb WJEH,
MOHSITUHM, NPHHIIMIIOB, CIIOCOOOB M CPEACTB, OIpeessiollfe CTH/Ib
HaMWCaHUSs, OT/IAJIKU U COMTPOBOXAeHWs mporpamMm. OHa onpesesisieT To,

KaK MPOTPAMMUCT IIPOTPAMMUPYET, KaKUe MEeTOAbl HCIOJb3yeT, YTO
MIPOTrPAaMMUPYET, YTO JAeJIaeT U T.J,.

Buasl MeTom0/10r Ui IPOrpaMMUPOBAHUS:

CTpyKTypHOe MpOrpaMMHPOBAHHUE;
O6beKTHO-OpHeHTHPOBaHHOE mporpammupoBanue(OOIT);
Jloruyeckoe nNporpaMMUpOBaHUE;

DyHKIIMOHA/IbHOE MPOTPAMMHPOBAHHUE;
[IporpaMmmMupoBaHrie B OTPAaHUYEHUSIX.
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CTpyKTypHOe TTporpaMMUpOBaHue — MeToAoorus pa3paborku 10, B
OCHOBE KOTOPOM JIE)KUT TIpEACTAaBJI€HHWEe TIPOrpaMMbl B  BH/JE
HMepapxXuyecKor CTPYKTypbl 0/10K0B. CTPYKTYpHOe MpOrpaMMHUPOBAaHHE
MOSIBUJIOCH M3 O10K-cxeM. Ha ocHOBe G/IOKOB M paboTaeT CTPyKTypHOe
nporpammupoBaHue. Kimaccuyeckue s3piku C, Poprpan, [lackane u ap.
SIBJISTIOTCSI CTPYKTYPHBIMU.

OObeKTHO-OpUEHTHPOBaHHOe  mporpammupoBanue  (OOIT) -
MEeTO/IOIOTHSI, TIPY KOTOPOM OCHOBOU COCTAaB/IEHUS IPOTPAMMBI SIBJISTIOTCS
O00BEKTHI U KJIACCHI.

Jloruyeckoe TporpaMMUpPOBaHHE OCHOBAaHO HAa aABTOMATUYECKOM
IO0Ka3aTeTbCTBE TEOPEM, A TAKIKE — ITO pa3zesl AUCKPETHOU MAaTEMATHUKH,
M3yYaloIIMi TIPUHIIMITEI JIOTUYECKOTO BbIBOJIA MHOPMAIIMM Ha OCHOBE
3aZlaHHBIX (PAKTOB W TIpaBUI BbIBoJA. PopManbHO JIOTAYECKOE
MPOrpaMMHPOBAHUE TPOTPAMMUPOBAHMEM He SIBJSETCS, 3TO HeKas
MaTeMaTHh4ecKasi KOHCTPYKIMS, TIpeJHa3HAaYeHHAs JJ1sI aBTOMATHYECKOTO
IO0Ka3aTeTbCTBA TEOPEM, ITO YaCTh MaTeMaTU4YeCcKou oruku. Hampumep,
vamwHa ThlIopUHTa OTHOCHUTCS K JIOTUYECKOMY ITPOTPAaMMHUPOBAHHIO.



OyHKIIMOHA/IbHOE TIPOTPAMMHPOBAHHE — 3TO MPOTPAMMHPOBAHME B
OYHKIMSIX, WIH P MOMOITY GYHKIIMM, KaK MPaBHUIO, MaTeEMaTUYeCKUX.
KnaccuyeckuMm mnpuMepoM  (PYHKIIMOHA/IBHOTO  IPOTPAMMHPOBAHUS
aBisieTcss paboTa B JI000M MaTeMaTHYeCcKOM IIaKeTe, HAIpUMep,
MathCAD, Mathematica, MatLab u Maple.

[IporpammupoBaHrie B OrpaHUYEHHSX — DOTO METO/OJIOTHS
MPOrPAaMMUPOBaHUS, KOT/A IPOTPAMMHPOBAHHWE OCYIIECTBISIETCS B
KaKUX-TO pPaMKaX, OTPaHUYEHMSX, HampuMep, OTrpaHHUYeHHe Ha
MaKCHUMaJIbHBIH pa3Mep UTOTOBOTO (datisa, IT0 UCITOb3yeMbIM QYHKITUSM
U T.Ji. 37ech OTHOUIEHUS MeXIy IMepeMeHHbIMHU YKa3aHbl B Qopme
OTpPaHUYEHHM, OTrPaHUYEHHS OTJIHYAIOTCSI OT OOIMX IPUMUTHBOB
SI3BIKOB MMIT€PATUBHOTO ITPOTPAMMUPOBAHUS TE€M, YTO OHH OIPeIesIOT
He IT0C/IeI0BATe/TbHOCTD 1IATOB /IJIsI MCIIOJTHEHHSI, a CBOMCTBA MCKOMOTO
pemieHusi. PopMasbHO CKPUIITOBOE IIPOrPAaMMUPOBAHHE SIB/ISIETCS
pOrPaMMHUPOBaHWEM B OTPAaHUYEHUSX, IMOCKOJNBKY IMPOTPAMMHUCT
orpaHrYeH HAOOpOM PYHKITUI, KOTOPBIH €CTh B CKDUIITOBOM SI3bBIKE.




Haubosee momy/isipHbI ¥ K3BECTHBI 5 METOAOJIOTHI IPOrPaMMUPOBAHMS:
CmpykmypHoe npozpammupoeaHue;
O6sexmHo-opuenmupoeéatHHoe npozpammupoearue(OOII);
Jlornyeckoe NporpaMMHPOBaHUE;

DyHKIIMOHA/IBHOE MPOTrPAaMMUPOBAHUE;

[IporpammupoBaHre B OTpPaHUYECHUSIX.
(Camble cospemeHHble U MOWHblE 8blJeIeHbl).

CylecTBylOT ele Ipyrue MeTOAOJOTHM IPOrpaMMUPOBAHUS, HO
YIIOMSIHYThI€ BBIIIIE IISITh — HanboJiee MOmy/IsipHble Y U3BECTHBIE.

MeTom0M10TH XapaKTepPU3YIOTCSI CBOUM:

$n10cOPCKHUM TTOIXOIOM MK OCHOBHBIMH ITPUHITUIIAMU;
COT/IACOBaHHBIM MHO)X€CTBOM MOJie/ielf MeTO/IOB, KOTOPbIe PeaTu3yIoT
TAHHYI0 MeTO/IO/IOTUIO;

KoHLenuuaAMH  (IMOHATHUAMHU), IMO3BOJAKIIMMUA  0Oojiee  TOYHO
oTpeie/TNTh METOIbI.
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HenonHbIn CNUCOK
OO BHLEKTHO-OPMEHTUPOBAHHbIX
A3bIKOB NPOrpaMmMunpoOBaHUA:

Scala
ActionScript (3.0)

JavaScript
JScript .NET
Ruby
Smalltalk
Ada
Xbase++
X++

Vala

PHP

Cyclone

Swift

Object Pascal
VB.NET

Visual DataFlex
Perl
PowerBuilder

Python
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Kak onucan

Kak obbsacHuMn Kak noHsn Kak cnpoektupoBan | | Kak caenan
BU3HEC-KOHCYNbTAHT

3aKasumK pykosoauTenb NpoekTa | | Au3anHep nporpamMmMucT

3a yTo 3annaTun akas obina TO peanbHO HYXHO

ax Uil Yro 6bino caenaHo
noaaepxka ObiNo 3aKa3unky

3afjOKyMmeHTnpoBaH KNMUeHT




0DaAMMUPOBE
OBAHVEIOTIN

OT NporpaMmMHOU NHXeHepun?

[TporpamMmmupoBaHUe SIB/IsieTCSI HEKOTOPOI aOCTPaKTHOM
NeITeIbHOCTBIO U MOYKET IIPOUCXOLAUTH BO MHOTUX PA3/IUYHBIX
KOHTEKCTaX. MOXXHO MpOrpaMMUpOBATh AJIs1 YIOBOJIbCTBUS, JJISI TOTO,
YTOOBI HAYYMTHCS (HaIlpyMep, Ha YPOKax, Ha CeMHUHapax B
YHUBEPCHUTETE), MOXXHO IIPOIrPAMMHPOBATh B pAMKaX Hay4YHbIX
pPa3pabOTOK. A MOXXHO 3aHUMATbHCS TIPOMBIIIIEHHBIM
IIPOrPaMMHUPOBAaHUEM.

Kak mpaBui0, 3TO NpOUCXOAUT B KOMaH/e, U COBePLIEHHO TOYHO — JIJIsl
3aKa34YMKa, KOTOPBIHM IJIATUT 3a paboTy aeHsru. [Ipu aTom
HeOoOXOMTMO TOYHO ITOHUMATh, YTO HY)XHO 3aKa3UHKY, BHITIOTHUTH
paboTy B onipesie/ieHHbIE CPDOKH M Pe3Y/IbTaT JO/DKEH ObITh HY)KHOTO
KayecCTBa — TOTO, KOTOPOe YAOBAEeTBOPUT 3aKa34MKa 1 3a KOTOpOe OH
3arJIaTHT.

Y1006BI YIOBIETBOPUTH 3THUM JIOTIOTHHUTE/THHBIM TPeOOBAHUSIM,
MIpOoTpaMMHPOBaHUe "'00pacTaeT pPas3TUYHBIMHU JIOTTOTHUTETbHBIMU
BUIAMH JIesSITeTbHOCTH: pa3pab0TKOH TpeOOBAaHMH, IJIAHUPOBaHUEM,
TeCTHPOBaHHEM, KOHPUTYPAITMOHHBIM YITPaBIeHHEM, IIPOEKTHHIM
MeHeHKMEHTOM, CO3ZaHHEM Pa3INYHON JOKYMEHTAIUH (IIPOEKTHOMH,
10/Ib30BaTE/IbCKOM M TIP. ).
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-PazpaboTkKa mporpaMMHOTIO KOZia ITpeABapseTCsI

ananusom (cosganve GyHKIIMOHATBHOU Moy Oyayiieii cucTeMbl 6e3 yueTa
peasn3alyu, AJjIsE OCO3HAHUS IIPOrPaMMHUCTaMU TPeOOBaHUM U OXKUIAHHM
3aKa34rKa);

1 npoekmuposaHuem (IIpeaBapuTe/bHbINA MAaKeT, 3CKU3, TJIaH CUCTEMbI Ha
Oymare).
Tpynosarparsl Ha aHa/IM3 ¥ IPOEKTHPOBAHHE, a TAKKe
dbopmMa npecTaBIeHUs UX Pe3y/IbTaTOB CUILHO
BapbUPYIOTCS OT BUIOB IIPOEKTOB U MPeAIIouTeHUH
Pa3pabOTUYMKOB M 3aKa3YHKOB.

TpeOyroTcst TakoKe crieaibHbIE YCHUITHS TI0
OpraHHu3alMM TMpoliecca pa3paboTku. B obiem Bue 3TO
UTepaTUBHO-UHKpPEeMeHTa /IbHasi MOJIe/ib, KOIIa
TpeOyeMast PyHKITMOHA/IBHOCTH CO3/IA€TCSI TIOPIIMSIMH,
KOTOpPbIe MeHeKePbl U 3aKa3YUK MOTYT OIIeHUTh, U TeM
CaMbIM €CTh BO3MO)XXHOCTbH YITPAB/IEHUS XOJI0M
pa3paboTKU. JTa 00IIAsT MOAE/Tb UMeeT MHOXXECTBO
MOIHUQPHUKAIIMI Y BAPUAHTOB.




Pa3paboTKy cucTeMbl HEOOXOAHMMO BBITIOTHATH C YI4€TOM yI0OCTB ee
JAJIBHEULIEro COTIPOBOXIEHUSI, IOBTOPHOTO UCIIO/Ib30BAHUS U
WHTErpalyy C JPyrUMU CUCTEMAMU.

lnst aTOTO CHcTEMa pa30MBAeTCsI HA KOMITOHEHTHI, yIoOHbIe B
pa3paboTKe, TOAHBIE ISl TOBTOPHOTO MCIOTb30BAHUS U
WHTETPALIMH, A TAK)Ke NMerolrie HeoOX0AMbIe XapaKTePUCTHUKH 110
OBICTPOAEUCTBUIO.

Jlst 3TUX KOMIIOHEHT TIIATETbHO MPOPAOATHIBAIOTCS UHTEPPECHI.
CaMma cucTemMa JOKyMEeHTHPYETCSI HA MHOTHX YPOBHSIX, CO3IAIOTCSI
npaBuIa 0pOPMIIEHUST IPOTPAMMHOTO KOJIA — T. €. OCTABJISIOTCS
MHOTOYHC/IEHHbIE CEeMAaHTUYECKHE CJie/Ibl, TOMOTAOIIIMe CO3/IaTh U
COXPAHUTh, MO PXUBATH €IUHYI0, CTPOWHYIO apXUTEKTYDY,
eMHOO0OPa3HbBIN CTUJTb, TTIOPSIJOK...




Bce npuBeseHHble U Apyrue JOMOTHUTEIbHBIE BUIBI IeSITETbHOCTH,
BBITTO/THSIEMbIE B IPOIeCCe MPOMBIIIIEHHOTO MPOTPAMMHPOBAHUS U
HeoOXOIUMble [IJIsi YCIENIHOTO BBITTOJHEHHWSI 3aKa30B HA3bIBAIOT
MpOorpaMMHOM MH)KeHepHeit (software engineering).

Tak MBI 0003HauaeM, BO-TEPBBIX, HEKOTOPYID MPAKTHYECKYIO
nesaTe/lbHOCTh, a BO-BTOPbIX, CIEIMAIbHYIO 00/JIacTh 3HaHUA. [l1s
oO/leryeHUsI BBITIOJTHEHHUS KaXXJOTO OTJE/NbHOTO TIPOEeKTa U
BO3MO)XHOCTH HCIIOJIb30BaTh PAa3HOOOPA3HBIA  ITOJOXKUTETHHbIH
OTIBIT, JOCTUTHYTHIN IPYTUMH KOMAHJAMU U PAa3pabOTYNKAMHU, ITOT

OTBIT ITOJBEPraeTcsi OCMBICJIEHHIO, OOOOIIEHHI0 U HAJIeXalleMy
0dOpMJIEHHIO.

Tak TOSIB/ISIIOTCSH

metoasl u  TpakTuku  (best  practices) -  TecTUpoBaHUS,
IPOEKTUPOBaHUsI, pabOTHI HaJl TPeOOBAHUSIMH H TIP., APXUTEKTYPHBIX
111aGI0HOB U TIP.

CTaHJZAPTHl M METOAOJOTMHU, KacCalolIhecss BCEro Ipoliecca B II€/IOM
(manpumep, MSF, RUP, CMMI, Scrum).

OTH 00001IeHNS ¥ BXOAST B MPOTPAMMHYI0 HH)XKeHEePHIO, KaK B 00/1aCTh
3HAHUSI.




NporpaMmMHOU NHXEeHepuwu

Heob6xommMocCTh B mMpoOrpaMMHOM MH)XEHEPHUH KaK B CITeIUaTbHOM 00/1acTH
3HAHUU ObIJIa 0CO3HaHA MUPOBBIM COOOIIECTBOM B KOHIlE 60-X TO/IOB
MPOIIIOTO BeKa, O0Jiee YeM Ha 20 JIET MO3Ke POXKAEHUST CAMOTO
IPOTPAMMUPOBAHMUS (€C/TM CYMTATh TAKOBBIM 3HAMEHUTHIN O0T4YeT GOH
Hetimana "First Draft of a Report on the EDVAC", o6HapomoBaHHbIN UM B

1945 rofy). PoxxaeHvieM mporpaMMHOM WH)XXeHEePUH SIB/ISIETCS 1968 rof —
koHpepeniust NATO Software Engineering, r. lapmui (OPT'), koTopas
1[€/TMKOM ObljIa MOCBSAIIeHA PACCMOTPEHUIO STHX BOITPOCOB.

B cdepy nmporpamMmMHOIT MH)KeHEPHUH TTOMAJIAI0T BCe BOMTPOCHI I TEMBI,
CBsI3aHHbIE C OpTAaHU3AIMeHN U yIy4lileHreM Tpoiiecca pa3padorku [10,
yIpaBjeHHeM KOJIJIEKTUBOM pa3pabOTYHKOB, pa3pabOTKOU ¥ BHE[peHUEM
MPOTPAMMHBIX CPEJICTB MOIIePYKKH XU3HEHHOTO IIMKJ/Ia pa3paborku [10.

[TporpamMmmHasi UH)XeHepUsI UCTIO/IB3YeT TOCTIKeHNsI HHPOPMAaTUKHU, TECHO
CBsI3aHA C CUCTEMOTEXHUKOWM, YaCcTO TIpeiBapsieTcs Ou3Hec-
PEMH)XUHUPUHIOM.




/

hopmMaTuka (compu
science)

9TO CBOA TEOPETUYECCKHNX HAYK, OCHOBAHHbBIX HAd MATEMATHUKE U
ITOCBAIIEHHDbIX (l)OpMa]IbeIM OCHOBAaM BbIYHC/IMMOCTH. CIO,U,a
OTHOCAT MATEMATHUYECKYIO JIOTUKY, TEOPHUIO I'PAMMATHUK, METO/bI
IMMOCTPOE€HH S KOMITUJIATOPOB, MATEMATUYECCKHUE (1)OPMEUII)HI)I€
METO/bI, NUCITO/Ib3YEMBbIEC B BepHCl)HKaHHH U MOA€/IbHOM

TECTUPOBAHHWH U T./.

TpyZHO CTPOTO OTAETUTH MPOTPAMMHYIO UHXXEHEPUIO OT
MH(POPMATUKU, HO B 11€/IOM HATIPAB/IEHHOCTD 3TUX JUCIIUTUTAH
pa3/IMYHa.

[IporpaMmMHast ”H)KeHepUs Halle/IeHA Ha pellieHue mpoodiem
MMPOM3BOJCTBA, THPOPMATHKA — Ha pa3pabdOTKy
dopMaIbHBIX, MATEMATU3UPOBAHHBIX TOAXOAO0B K
MPOrpPaMMHPOBAHHUIO.




/2MCTEMOTEXHUKA (SY

engineering)

00beAUHSET Pa3/IMYHble MH)XKeHePHbIe AUCIIUIIIMHBI 10
pa3pabOTKe BCeBO3MOXXHBIX HCKYCCTBEHHBIX CUCTEM —
SHEProyCTaHOBOK, T€JIEKOMMYHHKAIIMOHHBIX CHCTEM,
BCTPOEHHBIX CUCTEM peaibHOTO BpeMeH! U T.]I.

Ouenb yacTto I1O oka3pIBaeTCs 4aCThIO TAKUX CUCTEM,

BBITIOJTHSIS 3319y YITPAB/IeHHsI COOTBETCTBYIOIIETO
ob6opynoBaHusi. Takuve cuCTeMbI HA3bIBAIOTCS
Npo2PaAMMHO-ANNAPAMHbIMU, Y YIACTBYS B KX
CO3[IaHHH, ITIPOT'PAMMHUCTHI BBIHY)KI€HbI TJTyOOKO
pa3oMpaThcsi B 0COOEHHOCTSIX COOTBETCTBYIOIIEH
aTmapaTyphl.




(business reengineering)

B IITIPOKOM CMBICJ/Ie 0003HAYaeT MOJepHU3AIIMIO OM3Heca
B OIIpe/ie/;IeHHOU KOMITAaHWHU, BHeJIpeHHUe HOBBIX

IIPAKTHK, OAAEPXKUBAEMbBIX COOTBETCTBYIOIIUMU
HOBBIMU MH$OpManoHHBIMU crcTeMamiu (MC). [Tpu

3TOM aKIIEHT MOKeT ObITh KaK Ha BHYTPeHHEeM
repeycTpoicTBe KOMITAHHH TaK ¥ HAa pa3pabOTKe HOBOTO
KJIMEHTCKOTO cepBHca (KaK IMPaBUIO, 3TH BOIIPOCHI
B3aMMOCBsI3aHbI). bBr3HeC-penHXUHUPHUHT 4YaCTO
npeaBapsieT pa3paboTky u BHeapeHue MC Ha
IpeANPUSTHH, TaK KaK TpeOyeTCsl CHavyasla HaBeCTH
ornpeJie/;IeHHbIU TTOPSAOK B AeTONPOU3BOACTBE, a JTUIIIb
MOTOM 3akpenuTsb ero VC.




’//’_\7 e
—CBA3b NPOrpaMMHoO (KaK

obnacTtu npakTn4yecKkon AeATesibHOCTU) C
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OCHOBHbIE NOHATUSA

® [IporpammHoOe oOecriedeHHE
® TIpoextuposanue 10

® daza npoektupoBaHus [10
® JXusuennsii nuki I10

©® llporpaMMHBIN POAYKT




bynem nmoHuMaTsp 1oJ MpOrpaMMHBIM
ooecneuenueMm (I10) MHOXKeECTBO
Pa3BUBAIOLIUXCA BO BDEMEHU JTIOTUYECKUX
MpeANnUCaHuM, C HTOMOIIBIO KOTOPBIX

HeKOTOPBIN KOJIZIEKTUB JII0eH yIIpaBasieT U

HCIIO/Ib3YeT MHOTOIPOLIECCOPHYIO U
pacripeneneHHY CUCTEMY BBIYUC/TIUTETbHbBIX
YCTPOMCTB.

(Onpepenenue Xapaabaa Muiica - ©U3BeCTHOTO CIIEITHAIMCTA B
00/1aCTH IMTPOrPaMMHOM MH)KeHEepUH U3 KoMrnaHuu IBM)




nporpaMmMHOro obecne4yeHus

Jlornyeckue npejnucaHus — 3TO He TOJIbKO CaMU IIPOTrPaMMBbl, HO U
pa3/MyHas JOKyMeHTalys (Harpumep, 1Mo SKCIUTyaTalluy MPOrpaMM) U
LHIUpe — onpese/IeHHasi CUCTeMa OTHOLIEHUU MeXAyY TI0JbMHU,
VICIO/Ib3YIOIIMMH 3TU IIPOTrPAaMMBbI B PaMKaX HEKOTOPOTI'O IpolLiecca
7esITe/IbHOCTU.

CoBpemenHoe [10 npesgHa3zHavyeHO, KaK TPaBUIIO, A/ OAHOBPEMEeHHOM
pPabOTHI CO MHOTHUMHU TTO/Tb30BaTE/ISIMH, KOTOPBIE MOTYT OBIThH
3HAYUTE/TbHO YIa/IeHbI IPYT OT ApyTra B pU3UYECKOM MPOCTPAaHCTBe.
Taxkum 06pa3om, BEIMHC/IUTE/IbHAS cpea (ImepcoHabHbIe KOMITBIOTEPHI,
cepBepa U T.7.), B KoTopoi [10 PyHKIIMOHUPYET, OKa3bIBAETCS
pacripeZie/;IeHHOU.

3asauu peltaemMbie coBpeMeHHbBIM [10, 4acTo TpeOyIOT pa3sTMYHbIX
BBIYUC/TUTETbHBIX PECYPCOB B CUJTY Pa3/TUYHOM CITel[haTu3aliuU 3THX
3a71a4, M3-3a OOTBIIOTO 0O'beMa BBITIOTHSIEMOH PabOThI, A TAKXKe U3
coobpaxeHut 6e3omacHocTH. Hampumep, nosiBisieTcst cepBep 6asbl
TAHHBIX, CepBep MPHUIOXKeHUH U Tp. TakuM 0O6pa3oM, BEIYUCTUTETbHAS
cpena, B kotopoit [10 pyHKIIMOHUPYeT, OKa3bIBAETCS
MHOT'OIIPOLIECCOPHOM.

[1O pa3sBuBaeTcs BoO BpeMeHU — UCIIPAB/SIOTCS OIIUOKH, T0OABISIOTCS
HOBbIe QPYHKIIMU, BHIITYCKAIOTCSI HOBbIE BEPCHUU, MEHSIETCS €TO
armmaparHast 6asa.




CsouctBallO

@110 saBnsgercsa cJI0OKHOU
ITUHAMUYECKOU CUCTEMOMU,

BKJIIOYAIOLIEeH B ceOs1 TeXHUYEeCKUe,
IICUXOJIOTUYECKHE U COLIMAJIbHbIE
ACIIEKTBhI.




~
-~ CBoucTtBa [10 (cnoxHocCTb)

C/10)XHOCTB TPOTPAMMHBIX 0O'BEKTOB CYIIIECTBEHHO 3aBUCHUT OT UX
pasmepoB. Kak mpasuto, 60biree [1O (60bliree KOIU4eCTBO
oTb30BaTesieit, 0o/IbIINi 00beM 0OpabaThIBaeMbIX JAHHBIX, Oojee
YKeCcTKre TpeOOBaHUs 10 OBICTPOJAEMCTBHIO U TIP.) C aHAJIOTUYHOMN
dYHKIIMOHaIBHOCTHIO — 3TO Aipyroe [10. Knaccrmyeckast Hayka cTpouia
MIPOCThIE MOZE/U CJIOXKHBIX SIBJIEHUH, M 9TO yIaBa/IOCh, TaK KaK
CJIOKHOCTH He ObI/Ia XapaKTEePUCTHYECKOU YePTON pacCMaTPUBAEMBIX
SIBJIEHUH.

(CpaBHeHHe MPOrpaMMUPOBAHHS UMEHHO C HAyKOM, a He C TeaTpoM,
KI/IHeMaTOI'panOM, CTIOPTOM U IPYTUMU 00/IaCTIMU Ye/T0BEYECKOU
nesiTeTIbHOCTHU, OTPaBAaHO, MOCKOIBbKY OHO BO3HUKJIO, IJIABHBIM
006pa3oM, U3 MaTEMATHKH, A TIEPBbIE €r0 MIOABI — TPOTPAMMBI —
MpeJgHa3HAYa/IMCh 1711 UCITO/Ib30BaHUS MTPU HAy4YHBIX pacyeTtax. Kpome
TOTO0, OOMBUTMHCTBO TPOTPAMMHUCTOB UMEIOT €CTECTBEHHOHAYYHOE,
MaTeMaTHYeCKOe WJIN TeEXHUYeCcKoe oOpa3oBaHue. Takum o6pasom,
MapaJurMbl HQYYHOT'O MBIIIJIEHUS ITUPOKO UCITONIB3YIOTCS TPU
IPOTPAMMUPOBAHUH — IBHO WJIM HESIBHO. )




(cormacoBaHHOCTb)

[TO ocHOBBIBaeTCsI He HA 00'BEKTUBHBIX ITOCHITKAX
(momoOHO TOMY, KaK pas3/THYHbIe CHCTEMBI B
K/laCcCUYeCKOM HayKe OCHOBBIBAIOTCS HA MOCTY/IAaTaX
M aKCMOMaX), a I0JDKHO OBITh COIJIACOBAHO C
OOJIBIITM KOJTMYECTBOM HHTEeP(}PeicoB, C KOTOPhIMHU
BITOCJIEZICTBHUM OHO JJO/DKHO B3aNMO/IENICTBOBATb.
OTH nHTEepdEChI II0XO MOIAI0TCS
CTAaHIAPTHU3AIUY, TTOCKOJIBKY OCHOBBIBAIOTCS Ha
MHOTOYMC/IEHHBIX U TJI0X0 POPMaTN3yeMbIX
YyeI0BeYeCKUX COT/IAlIIeHHSIX.




(M3MEeHAEeMOCTb )

[1O nerxo n3aMeHUTH H, KaK C1eACTBHE, TPeOOBAaHUS K
HeMYy ITOCTOSTHHO MEHSTIOTCS B ITpoIlecce pa3pabdoTKH.
JTO CO3JaeT MHOTO JOTTOTHUTE/IbHBIX TPYAHOCTEU
IIpH ero pa3paboTKe U SBOJIIOIUU.




| CBouctBa
(HemaTepmnanbHOCTDL)

[1O HeBO3MOXXHO YBUETh, OHO BUPTYa/NbHO. [loaTOMY,
Harnpumep, TPYAHO BOCIIO/Ib30BATHCS TEXHOJIIOTHUSIMU,
OCHOBaHHBIMMU Ha IMpeJBAPUTEIBHOM CO34aHUU
YyepTeXxeu, yCIelIHO UCIO/Ib3YeMbIMU B IPYTUX

IPOMBIIIIEHHBIX 00/1aCTSIX (HarpuMep, B
CTPOUTE/IHCTBE, MAIMHOCTPOeHU ). TaMm Ha
YyepTeXXax B CXeMaTUYHOM BUJIe BOCIPOU3BOASATCS
reoMeTpudeckrie GOpMbI CO3/ITaBa€MBIX 00HEKTOB.
Korpma o6beKT co3maH, 3Th GOPMbI MOXKHO YBHU/IETh.




Pa3a (phase)

3TO oNpe/eeHHbIN 3Tal MPolecca, UMELIMU Havalo,
KOHeIl ¥ BRIXOJHOU pe3ynbraT. Hammpumep, ¢pasza
MPOBEPKHU OCYILIeCTBUMOCTHU IMTPOEKTA, CAAYX MTPOEKTA
U T.[,.

daspl C/IeAYIOT APYT 3a APYTOM B IMHEUHOM MOPSIAKE,

XapPaKTEPU3YIOTCS PeLOCTAB/IEeHUEM OTYETHOCTU
3aKA34YUKY U, 4aCTO, BBIIJIATOU JEeHeT 3a
BBITIOTHEHHYIO 9aCTh PabOTHI.







® KauecTBO

® Bpewms

©® bromxeT




i OFpaMMHbIX I'IpO,EI,yKTOB GbINO NOTpaYeHo $750
MITPA.

2013
750 wnen.
CLUA

AII)HA‘IATbVP 20%
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NPOEKTOB

©® Ycmemrabie mpoekTsl (Successfull) - nmpoekT caenan B pamkax
TPOMHOTO OIPAaHUYEHMSI, T.€. BCE I[€/TU IMPOEKTAa JOCTUTHYTHI B
TIJIAHOBBIF CPOK M OIOIDKET.

[TpoBanbubie mpoekTsl (Failed) - mpoekTsl, 0ocTaHOBIEHHBIE
6e3 ToTy4YeHHs pe3y/IbTaTa, TO eCTh, IO CYTH, IeHbI'M IIOTPAYE€HbI
3pAi.

Cnopnbie nmpoekTshl (Challenged) - Te npoekTsi, KOTOpbIE
OBUTH 3aBepIleHbI MO0 C TPEBBIIIEHUEM CPOKOB, THOO CTOMJTH
TOpOXKe, YeM IITAaHUPOBAJIOCh, INOO TOCTUT/IH JIUIIb YaCTH
1eaemu.

® Crarucruka ycnemwrHoctu M T-mpoekToB nnpuBeaeHa ganee:




stanin CoenyHerHble LLITaThi, Ho EBpOna «oTcTana» He HaMHOro.
[1o oueHkam The Standish Group Ha TaKk Ha3blBaeMble
«NpoBanbHble» MPOEKTbI NoTpadeHo $S120 mnpa. YTo kacaeTcs
«CMOPHbIX» COPTBEPHLIX NPOEKTOB, TO The Standish Group
OLEeHUBAaET nepepacxoq bomkeTa no HUM NPUMEpPHO B S80
MNpA., NToro S200 mnpAd. NoTpadveHHbl 6e3 BnanmMomn
9KOHOMWYECKOU BbIroabl.

B

ST TR R
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ans 6onbLWMX NPOEKTOB (CTOMMOCTb YENOBEYECKNX

PECYPCOB B MPOEKTE OKa3arachb cBbllle $10 MSIH.) cocTaBnsaeT
Bcero 10%.
ans MmanbiX NPOEKTOB (CTOMMOCTb YENOBEYECKNX PECYPCOB
bbina meHee S1 MrH.) oHa B 7,5 pas BbiLLe.
NPOBAJTbHbIE

76%

TOMMOCTH HEVIBEYECRH
MEREE T MAH. ANAAPOB

20%
4%

TTOHMODCTE YRMIBESECKHN DECY D

Bt 10 M. AAAGD 92%

38%
10% .




012 (2014) rony, mo nanabiM Becemupraoro danka (World

Bank), BBII (BasoBbIid BHYyTpeHHMH NPOAYKT) Poccun
coctasui noutu $2014,8 (1013,9) mnpy.,

T.€., 3aTparhl Ha coPT B Mupe — 6onee tpetu ot BBII Poccun,
KOTOpas HaXOAWJIaCh HA BOCBbMOM MECTE B PEUTHHIE 110 ATOMY
IIOKa3aTelIo.

L)
»

Eciu B34Th BCIO MUPOBYIO SKOHOMHUKY, TO B 2012 roay ee
obsem coctasui $72 440 mnpa,.,

T.€. 3aTpaThl HA MPOrpPaMMHOE 00ECIIEUEHUE JOCTUIIIN
npuMepHo 1% OT MUPOBOTO BaJIOBOTO MPOIYKTA.

[lony4daercs, 4To IIPU HATUYUM OTPOMHOIO YMCJIa OTPACIEH U
cep IeATETLHOCTH JOJIs pacXoI0B Ha COPTBEP MPEBBICHIIA
1% BCert MUPOBOM SKOHOMHUKH.
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/ YcnewHoOCTb

nporpaMMHOro nNpoeKTa

[TporpamMmMHast UHAYCTPHS CYIIECTBEHHO OT/TUYAETCS OT
apyrux obsacTel MpoOU3BOICTRA:

® OyeHb BBICOKAS CJIOXKHOCTH CUCTEMBI
® MeHnee npecKkaszyemMblid pe3y/1bTaT

® XyXe NoAJAr0TCS MIAHUPOBAHUIO

@' Jlo cux mop B 6osibliieli cTelIeHU TBOPYECTBO, YeM peMeC/IO



npoekKTta?

©® Pelnaemas 3azada
® 3aka3uuk

® Co cTopoHbI pa3paboTymrKa

® KomanHza pa3paboTku

® UWudpacrpykrypa
® Bwi6paHHasa memodosozun npoekmuposaHusa I10




vieTogorormnu pe
Mo

MeToponoruss — 3To cucTeMa NPUHLMIIOB, @ TAKXKe COBOKYITHOCTD
Hiel, MOHATHI, METOAOB, CITOCOOOB U CPEJCTB, OTIpee STIOIINX
CTHUJIb Pa3pabOTKH MPOrPaMMHOTO 0OecrievyeHus.

MeTtoposiorust — 3T0 peanausanus cTaHaapTa. CaMu CTaHZAPTHI
JIUIITB TOBOPSIT O TOM, YTO JAO/DKHO OBITh, OCTAB/IsISI CBOOOMY BHIOOPA
Y aJarTalyiH.

KoHkpeTHbIe Belliy pean3yeTcs Yepes BEIOPAHHYIO METOIOIOTHIO.
MMeHHO OHa ompeiesisieT, KaK Oy/leT BBITIOTHSITHCS pa3paboTKa.
Cy1iecTByeT MHOTO YCHIEIITHBIX METOAOIOTHH CO3/IaHMS
porpaMMHOTO oOecriedeHUs1. BBIOOp KOHKPETHOU METOIO/IOTHH
3aBHCHUT OT pa3Mepa KOMaHJbI, OT ClIeTUPUKH U CIOXKHOCTH
MTPOEKTA, OT CTAOM/IbHOCTH Y 3PEIOCTH MTPOIeCCOB B KOMITAHUH U OT

JINYHbBIX KAa49€CTB COTPYAHHKOB.




1O onpepensioTcA

® CocTaBOM U MOCJIe0BATETLHOCTHIO PA0OT

©® PoJbI0 Y4aCTHHKOB IIPOEKTA

® CocTaBoMm M 11ab/10HAMH IOKYMEHTOB

©® Opranuzanuei ¥ ynpasjieHHeM TpeOOBaHUSIMU
® TlopsaaKOM KOHTPOJIS U MPOBEPKU KayeCcTBa

® Crmoco60oM B3aMMOAENCTBHS YIaCTHUKOB




VIeTOA0J1C

MeTomo0TMM PeCTaB/ISAIOT COO0M SIIPO TEOPHUH YITPABIEHUS
pa3paboTKoii MporpaMMHoro obecrnevenus. K cyliecTByroneit
KTacCUPUKAIIUK B 3aBUCHMOCTH OT UCIIO/Ib3yeMOU B Hell Mozie/in
YKU3HEHHOTO ITUKJIA (BOZoTIaiHbIe Y UTePAIlMOHHbIE METOIOIOTHH)
no6aBuIach 6osee 001IAsA KIACCUPUKAIIMS HAa TTPOTHO3UPYIOIIHeE U
aJlalITUBHbIE METO/IOIOT M.

[Iporuo3supyrmomue MmeTog0a0ruu GPOKYCHUPYIOTCS HA I€TATbHOM
TJIAHUPOBAHUM Oyayiero. M3BecTHBI 3arlaHUPOBaHHbIE 3a7]a91 U
pecypchl Ha Bech CPOK ITpoekTa. KomaHza ¢ TpyoM pearvpyeT Ha
BO3MOXKHbIe n3MeHeHUs. [/1aH onTUMHU3MPOBAaH MCXOAS M3 COCTaBa PaboT
Y CYLIECTBYIOIIMX TpeOoBaHM. MI3MeHeHMe TpeOOBaHU MOXKET
MIPUBECTH K CYIleCTBEHHOMY M3MEHEHHIO TIJIaHa, a TAKKe IM3aiiHa
nmpoekTa. YacTo co3maeTcs Crielua bHbI KOMHUTET IO «yIPABIEHUIO
W3MEHEHUSMU», YTOOBI B IPOEKTE YYUTHIBATUCH TOJIBKO CAMble BaYKHBIE
TpeOGOBaHUS.

AJanTUBHBIE METOAOJIOTHM Halle/IeHbl HA MPeOoJo/IeHUe OXKUAAEeMOU
HETIOJTHOTHI TPEOOBAHUM M UX MMOCTOSTHHOTO N3MeHeHUs1. Korma MeHsI0TCS
TpeOOBaHMsA, KOMaH/Ia pa3pabOTYMKOB TOXXe MeHsIeTcsi. KomaHa,
YYaCTBYIOLIAS B AAANITUBHOU pa3pabOTKe, C TPYAOM MOXKET MpeCKa3aTh
oyayiee mpoekTa. CylecTByeT TOUYHBIN IJIAH JIUIIL Ha O/TvDKatiiee
BpeMsi. bornee ynajsieHHbIe BO BDeMEHU IJIAHbI CyLIeCTBYIOT JIULIb KaK
JEeKJIapallvuU O Lie/IsIX IPOEeKTa, OXXKUAAeMbIX 3aTpaTax U pe3y/bTaTax.




npoekTupoBaHua lNO

Agile software development
Agile Unified Process (AUP)
Behavior Driven development (BDD)
Big Design Up Front (BDUF)
Constructionist design
methodology (CDM)
Design-driven development (D3)
Design Driven Testing (DDT)
Domain-Driven Design (DDD)
Dynamic Systems Development
Method (DSDM)

Evolutionary Model

Extreme Programming (XP)
Feature Driven Development
[terative and incremental
Development

Kaizen

Kanban

Lean soft development

Microsoft Solutions Framework (MSF)
Model-driven architecture (MDA)
Open Unified Process

Rapid application development (RAD)
Scrum

Rational Unified Process (RUP)
Software Craftsmanship

Spiral model

Structured Systems Analysis and
Design Method (SSADM)

Team Software Process (TSP)
Test-driven development (TDD)
Unified Process (UP)

V-Model

Waterfall model

Wheel and spoke model




/ ~— XapakTe

MeTO4OoNIOrMn

® Crpareruuv KOHCTPYUPOBAHUS
® AJanTUBHOCTS ITpOIiecca
® DTamnkbl U CBSI3U

® dopmynupoBKa TpeOOBaHMI
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LTpaTerun KOHCTpynpoBaHus

® OpHOKpaTHbIE
OmnpezneneHsl Bce TpeOOBAHUS
OJVH UUKJI KOHCTPYUPOBAHUS
[IpoMexyTO4YHBIX BepCUU HET

® HukpemeHTHBIE (MHOTIA HHKPEMEHTHO-
HUTEePATHUBHBIE)

OnpezneneHbl Bce TpeOOBAaHUS
MHO0)XeCTBO LIMK/IOB KOHCTPYUPOBaHUS
[IpomexyTOoUHBIE BEPCUH MOTYT PACITPOCTPAHATHCS

©® DBOJIOLMOHHbBIE (MHOTAA 3BOTIOLIMOHHO-
HUTepAaTHUBHbBIE)

OmnpeneneHbl He Bce TPeOOBAHUS
MHOXeCTBO LMKJIOB KOHCTPYUPOBAHUS
[IpoMeXXyTo4dHbIe BepCUU MOTYT PaCHPOCTPAHITHCS
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AL arITVIBHOCTb I1 DOLEeCC:
OKPYXKEeHUIo

® [IporHosupyioiiue (TsHKeTI0OBECHBIE):
® durcupoBaHHbBIE TPeOOBAHUS
® bosbnias komaHa

® Pasnas kBanmudukanys
pPa3paboOTIHNKOB

® ApanTtuBHble (06Ier4eHHbIe):

® [locTOSIHHO MeHsoLIMecs
TpeObOBaHMUS

® MaeHbKasst KOMaH/a

® BricokokBamMpUIIMPOBaHHbIE
Pa3pabOTUYHKU
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eKnaccmnueckas (BogonaaHas) Mmoaenb
ObLwenpuHATas MMHENHAsS MOAESb
Knaccuyeckaqa ntepauuoHHas
KackagHasa Moaenb
CTtporas KackagHas moaenb
o[IpoTOTMNMPOBaHME (MaKeTUpoBaHMeE)

e/IHKpeMeHTHaqa Moaesnb

ebbicTpas pa3paboTka npunoxenun (RAD)
eCnunpanbHaa Moaenb

eRational Unified Process (RUP)
eMicrosoft Solutions Framework (MSF)
eJKCTpeMasibHoe nporpammmpoBaHune (XP)
eSCrum
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MeToa4oNIornio?

Br160p 3aBUCHUT OT:
® PemaeMpbix 3a7a4 (13 kaxoii oHa 061acTH, Kak oHa cGpopMyTUpOBaHa...)

® CpOKOM peanin3alnun (rubxue noaxonsT st KOPOTKHUX, KJIaCCHYeCKHe — He TIOAXOIST)

® KomaHabl pa3pabOTYNKOB
® Pasmep KomaHbI Pa3pabOTINKOB
® OmbIT KOMaH/IbI Pa3pabOTYNKOB
® CpaboTaHHOCTHh KOMaH/bI Pa3pabOTIYNKOB

® MecToHaxOXAeHHEe Pa3pabOTINKOB

{Bnusiet Ha o61eHMe, Hantpumep, odPIIOpHas KOMIIAHUS — YaCTh KOMaHbl B AMepHKe,
Poccuun, Kutae: ogHu crisit, ogHU pabOTAIOT.

BnusieT 1 B KaKkoit cTpaHe: pa3Has paspaborka B Poccuu, MHany (HaiimoHa/IbHbBINM aCTIeKT
KY/IBTYPHBIU: €C/IM MOCTaBUTh U3 BBICIIEH KACThl B TOJUYUHEHHE KOT0-TO U3 HDKHe!
KacTbl, paboTaTh crucTeMa He OyzeT), KuTae (HeBbInmoHeHME 33/ITaHUST Pa3pabOTYMKOM
MOJKET TIOB/IEYb YTOJTOBHYIO OTBETCTBEHHOCTH))

® MexaHU3MbI B3aUMO/ENCTBHUS B KOMaH/e pa3pabOTYHNKOB
® 3akaszuduka
® TpeboBaHwuii 3aKa34YMKa

® MexaHn3MOB B3aMMOIEMCTBHS C 3aKa3YUKOM (MOXXHO ITOTOBOPUTD, MJIH TOBKO
CIIMCAThCH...)

® Urna.




NnpPpoeKTupoBaHunA?

@® Dranbl
COHMCOK dTaIosB

ITocienoBareILHOCTD DTAIIOB ® ApredaxTsl
CBsi3u MEXTy dTallaMu CocTaB u copiepxaHue

CocraB 2Tanos Bpems momy4yenus
OOBeMBI (JITUTEIBLHOCTD) 3TAIIOB apredaxTos (Hanpumep,
Bepcuit)

TpeGoBarus O61BeM U coCTaB
DopMyIMpPOBKa TPEOOBAHUM AOKYMEHTAlluK
KoppektupoBka TpeOoBaHuM

® 3aKas3yuK
Komanna KBanudukaims 3akazuymka
Pa3mep CreneHb y4yacTHs 3aKa34MKa
Ponu y4acTHUKOB mpoeKTa

Crnoco0amu B3aMMOJIEICTBHS ® IlopsimoK KOHTpPOIIS U
YYaCTHHUKOB IPOBEePKH KayecTBa




MeTOo40NIornMn
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B 2009r. onpocunu bonee
1000 pasnunyHbix AT
pa3paboTUYMKOB (Kakyto
METOAO0NOrM0
NPOEKTUPOBaAHUA OHN
NCMOJSb3YyHOT?)

Pesynbrart onpoca (no
KONMM4eCcTBY NPOEKTOB):
35% - rmbkue (Scrum, XP 1 ap)
30% - HEe UCMOSb3YIoT
HUKaKNX

21% - pa3Hble BapnaHTbI
NTEpaTUBHbIX
(3BONOLMOHHBLIX) NPOLLECCOB
(RUP, cnupanbHble 1 gp.)

13% - pas3nunyHble
Moaudmkaunm Knaccnyeckou
(BogonagHou) mogenu




BblIOOp MoAaerin XKN3HeHHOro

LIMKIIa BNUSIET Ha ycnex
NnpoekKTa.

17151 IPOEKTOB C
nTepauuoHHbIM K1
Cpeay NpOeKTOB C COOTBETCTBYIOLHE
KackagHbM JKLI IIOKa3aTeIu COCTaBUJIN:
® ycneurssi 26%, ® 45%,

® ymep6ubI 59%, ® 3%
® aHHynUpoBaHbI 15%. ® u12%.




