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Pacnipenenénnas pa3padoTka nporpaMMHOrO
00€eCIIeYeHUsA CUCTEMbI KOMITBFOTEPHOIO
MOJIEIMPOBAHMS 3314 Xa0TUUYECKONH JUHAMUKHU

B mactommee BpemA pacpefenéHHAA pazpaboTka IMPOTPaMMHOTO O0ECTIRUSHIM TpHOOpeTaeT BcE OOIHIeS
3HAUEHME. 3TO B TIEPBYIO OYEPEAh CBMBAHO C POCTOM CIOKHOCTH CO3/IABAEMEIX TIPOTPAMMHEBIX CHCTEM,
TIOBHITIIEHHEM TpeGoBaHMH K (DYHKIMOHATFHOCTH W KAYeCTBY KOHEUHOTO TIPOTPAMMHOTG TIPOIYKTE, CIOKHOCTHID
npeamMeTHOH obmacti. TakWe XapaKTepucTHKH TPHCYIA CHCTEMAM KOMITHIOTEPHOTO MOZISTMPOBAHMS 3a71ad
XA0TWYECKOH AMAAMWKH. B CBS3W ¢ 9THM TIpECTAaRNACTCS aKTYAThHOH pacTpefienéHHas pazpaboTKa CHCTEMED
KOMITBIOTEPHOTO MOZIGTMPOBAHMS W aHAM3A PEIeHHH 38739 XaoTHIecKoH AWHaMMKH. B JaHHOH cTarhe
00OCHOBBIBAETCS BHIGOP METOAOIONHH pacipeenéHHoN paspaboTKH BEITICO3HAYSHHON CHCTEMBL.

Iembio cTaTBHU SBIACTCA paspaboTKa CHCTEMBI BHAYAIM3AIUH BHKCHHS TBEPIOTO
Tesla M HCCIeOBAHMs XapaKTepa ero JApmkeHus. Kpome Toro, chcTeMa JopKHA pemaTh
3a/1a9M UcclieJoBaHus cucTeM JuddepeHIMaIbHBIX YPABHEHHH METOaMH, aHAJIOTHYHBIMH
METO/IaM HCCIIeIOBAHUS JIBHKSHHS TBEp/OTO Tejla, HHTEePAKTHBHOTO H MAaKeTHOTO pacuéra
pellieHuH TIOCTABJIGHHOH 3a/aud W e€ XapaKTepHCTHK, Be/JeHUA TONOJHsAeMOU Oaskbl
JAHHBIX PeIICHUH 3aJad, paclIUPeHHs CHCTEMBl MOCPEICTBOM CHCTEMBI IMOJKIIOUASMBIX
MOJYJIeH — IJTAaTHHOB.

Hcxoas u3 coOpaHHBIX TpeOGOBaHHM, ObLIH ONpeNeeHbl 00JACTH H3MSHUHBOCTH H
pacmupeHus npuwiokeHus. B kauecte Oazopoli Obliia BEIOpaHa OTKPHITAS KOMIIOHEHTHO-
OpHEHTHPOBAHHAS apXUTEKTYpa, pacuIupsieMas nocpe/ICTBOM JIHHAMHAYSCKH TOKITH0YASMbIX
oubmuotek. I'eorpaduyueckast pazpo3HEHHOCTL pazpaboTUUKOB OIPECIIIIA JOIOIHHTEIBHOS
YCIIOBHE PaCHpe/IeJIEHHOCTH pazpalboTKH, MOCTABMB TEM CaMbIM 3a/1auy BhIOOpa METOM0-
JIOTHH pa3pabOTKH.

Jist opranmsaiuu npotiecca pazpaboTku ObLIM paccMOTpPeHB ABa Kilacca METOMO-
nmorui: dopMalbHble W THOKHE. YUHMTHIBAsI BHICOKYK) BApPHUATHBHOCTH M PaCHIUPSAEMOCTh
CHCTEMBI, a TAKKe HeJIOCTATOYHYIO ONpe/eNiEHHOCTh TpeOoBaHWH K OTHEJIBHBIM H3 e8
noJicucTeM, ObLIIH BRIOpaHbI THOKHE METOIOJIOTHH pazpaboTKH.

['ubKHe MeTO0IOTHH AKICHTHPYIOT BHHMAHHS Ha TPSANOUTSHHH OBICTPOH peaKIuu
Ha M2MeHeHHS TpeOoBaHHH ClIeJOBAHHUIO IUIAHY, IUIAHHPOBAHUIO KOPOTKHX dTamop (1-2 Me-
cara) U ureparuit (1-2 HemenH), TECHOM COTPYAHHYSCTRE 3aKAa3UHUKOB H paspadOTIHKOB,
npenouTeHHIK QYHKIHOHHUPYIOMETo (YCTh Jlake B OrpaHHYeHHOM oOBEME) Tporpam-
MHOTO ofecrieueHuss No/poOHBIM crielUuKausam. K TakuM MeTo/I0JIOTHSIM B TIEPBYIO
ouepeib oTHOCsTCH SCRUM H skeTpeMalibHOE NPOrpaMMHPOBAHHE.

Metonomorua SCRUM Ha ceroapsmuHil OeHL ABIISTCI OOHOHM H3 CaMBIX
HOMYJISIPHBIX METOJOJIOTHH pazpaboTku. OHa BBOJMT B Ipoliece pa3paboTKH TPH POJH:
scrum master, product owner, team. Scrum master SBISSTCS CBA3VIONIHM 3BSHOM MEKITY
MEHE/UKMEHTOM M KoMaH[oH. Kak mpaBulio, 3Ty poJib B IPOSKTE HIPAeT MEHEKEp
npoekTa WM team-lead. K ocHOBHBIM eT0 0GSM3aHHOCTAM OTHOCSIT: CO3/laHHE aTMOChephI
JOBepHs, VCTpaHCHHE NPEIATCTBHH, OMOBEMICHHE KOMaHABLI 00 OTKPLITBIX BOINpPOCAX H
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mpobieMax, KOHTPOJE 2a coOIIoIeHneM MPaKTHK U Mpoliecca B koMaHae. Product owner —
5TO YeJIOBEK, OTBEUAIOMIME 3a pa3paboTKy MpoavkTa. OH SBISCTCS ¢IHHON TOUKOH mpH-
HATHA OKOHYATEINILHBIX PEIIeHUH JUTd KOMaH/bl B NPOEKTe, HMEHHO TO3TOMY HTO BCeTr/ia
OJIHH YeJIOBEK, a He Tpynna WiH KoMHTeT. B ero oGs3aHHOCTH BXOAUT: GopMHpOBaHHE
BHJIeHUs mipoekTa, (opmupopanue product backlog, paccraHoBKa NMpHOPUTETOB 3ajad,
mpeIocTapIeHue TpeOoBaHM, MOHATHBRIX KOMAaHe, B2auMOAeHCTBHE ¢ KOMAHI0H U 3aka3-
9HKOM, TIpHEMKA KoJa B KoHIE KaxkaoH ureparuu. B metomonormn SCRUM komanpga
SBJISIRTCSL CaMOOpTaHM3VIOmeHess U caMoympapiseMoit. Komanaa Gepét Ha ceba obs3a-
TeILCTBA MO BBINOJHEHHIO paboT Ha cupuHT nepej product owner. Pabora koMaH/IbI
oleHUBaeTcs Kak padota equHol rpynnsl. B SCRUM Bruiaj oT/1e1bHBIX YWICHOB KOMaH bl
HE OI[EHHBASTCH, TaK KaK HTO pazpylliaeT caMOOpTraHH3aI[uio KoMaH/Ibl. Pazmep koMaH;bl
paprHpyeTca oT 5 mo 9 gemopek. SCRUM wucmonnzyeT CIeAyIONIHE BHALI TPOSKTHBIX
nokymenTor: product backlog, sprint backlog. Product backlog — sTo cnrcok uMeronmuxcst
Ha JaHHBIM MoMeHT TpeboBaHHMH K pa3pabaTbiBaeMoM CHCTeME ¢ pPaccTaBICHHBIMH
npuoputeTamu. Sprint backlog cojiep:uT PyHKIIHOHATLHOCTE, BHIOpaHHYO product owner
u3 product backlog. Bee dynkimu pasGupatores 1o 3ajauamM, Kakaas U3 KOTOPBIX OIEHH-
BaeTcs KOMaH/IOH M MePEeHOCUTCS Ha UTEpallHH. PesylbTaTOM CIIPHHTA SIBJIISTCS TOTOBBIN
MPOAYKT, KOTOPBIH MOIJKHO TIepeIaBaTh 3aKkazunky. J{muTensHocTs cripunTta — 30 aHel, 31o
MIO3BOJISIST 00SCIISUUBATE OBICTPYIO OOpATHYIO CBSI3b OT 2aKaumka K komaHzae [1].

[Tomumo metomomorur SCRUM ObLta paccMOTpeHa METOHONOTHS HKCTPEMAILHOTO
nporpaMMupoBaHus. [ TaBHBINH aKIeHT B 3TOH METO/IOJIOTHH CTABUTCS Ha paspaboTKy Kojia
KaK TJABHOE 3aHATHE NPOrPAMMHCTOB. DKCTpeMalibHOE MporpaMMUpoBaHue Tpedyer
MOCTOSIHHOTO HMCIIONIB30BAHHS CIE/TYIONTHX METO/IHK: TIEPecMOTp KoJa (IIporpaMMHpOBaHHE
MapaMu), ABTOMATHUSCKOS TeCTHPOBAHHE KoJa (TeCTUPORAaHKES MOAYJICH U pYHKIIHOHATILHOS
TeCTHpOBaHUS), pedakTOPHHT, IPOCTOTA MPOSKTHBIX PeIIeHHH, KOJUICKTHBHOE BJIAJICHHE
KOJIOM, aBTOMaTHYecKas cOopka H UHTSTPAllMOHHOS TeCTHPOBaHHUE, KOPOTKHS HTepalliH [2].
[MonHplid 1HKT pazpaboTKH KO/IAa B pAMKAaX 3KCTPEMAJILHOTO MPOTPaMMHPOBAHHS COCTOMT H3!
MApHOTO pellieHus 3a/1a4H, pa3paboTKH KOJIa Ha OCHOBE TIPE/IBApHTENBHO pazpaboOTaHHBIX
TECTOB, JIOCTHKEHHS paloThl TECTOBLIX CIIy4YaeB, HHTETPAIMH TOJIBKO YTO HATTUCAHHOTO
KO/Ia B CHCTeMY W WHTeTpalHOHHOE TecTHpoBaHue. K coxaneHuo, OT/IeTbHBIC U3 BEITIETIC-
PEUYHCIICHHBIX METOJIMK HE MOTYT ObITh IPUMEHEHBI B YCIIOBHAX YIANEHHOH paspaboTkH,
MO3TOMY TIOJIHOI[EHHOE HCTIONB30BaHHE METO/IOJIOTHH SKCTPEMAJIBHOTO MPOTPAMMHPO-
BaHMS JUTS JJAHHOTO TIPOeKTa ObLIO HEBO3MOIKHO.

CrefopaHue MNPUHIMIAM, [POMATAHIHPYEMBIM HTHMH METOIHKAMH, [O3BOJISIET
cozjathk OamaHc Mexy (hopMalbHBIMH MeTojaMH W cBoOood pazpalorku. OJHAKO
HanGonee >peKTHBHO OHU padoTAIOT MPH HCHOJIL30BAHHH COOTBETCTRYIONMIUX HHCTPY-
MSHTOR Pa3pabOTKH: CHCTEMBbI KOHTPOJISI BepPCHM, CHCTEMBI OTCIICIKHBAHMS M3MCHSHHH B
MPOCKTe, CUCTEMbBl VIIPARICHUSA 3aJaHHSIMH U PETUCTPAIMH OoMHOOK, 0a2bl 3HAHHM MPOCKTA,
cuctembl cOopku. Menonb3oBaHue TAKMX HHCTPYMEHTOB YIIPOIAeT Mpolece paspaboTKH U
MO3BOJIAST AaBTOMATH3UPOBATL PYTHHHBIE onlepanii. CleiyeT OTMEeTHTh, UTO HCTIOJIB30BA-
HHe OOJIBITUHCTBA M3 BBHIMENIEPEUHCIICHHBIX WHCTPYMEHTOR TpeOyeT HalMuHsl cepBepa
MPOSKTa, HA KOTOPOM OHHM Obl MOTJIH OBITh YCTAHOBJICHBL ECITH IpoeKT mpeAmosaract
OTKPBITYIO pa3paboTKy, MOIKHO BOCTIONB30BATLCS yeayramMu Source Forge, koTopelit Oecr-
JaTHO TPeAOCTAaBsIeT cHCTeMbl Wiki, Subversion m Trac. OmHako eClIM OTKpBITAs
pazpaboTka HeBO3MOKHA JMO0 TpelyeTcsl HCIOIB30BAHUE KaKHX-JTHOO JIOTIONHUTEIILHBIX
CEepPBHCOB, ©JIMHCTBEHHBIM pEIeHHEM SBIISISTCS YCTAHOBKA cepBepa, HaxXoJsAnierocd B
pexxkume on-line u jloctynHoro w3 cetd Internet, wto u ObLIO ¢JieJIaHO JUISL TAHHOTO
MIPOSKTA.
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Pacoipenenénnas pazpaboTka IpoTpaMMHBIX MPOSKTOR MPEANoIaracT KOUIEKTUBHOS
BJaJeHHE KOMOM. DTO 03HadaeT cieaviomee: NoOoH paspaboTUMK MOIKST BHOCHTH
U3MeHEeHHUd B JIF000H yJacToK Koja. 1o TpelyeT pa3paboTKH M UCTIONB30BAHHS €THHBIX
CTaHJapTOB KOJUPOBaHUA. B 3aBHCHMOCTH OT KBAIM(UKAIMM KOMAaH/bI W BBHIOpAHHOM
KYJBTYphI pazpaloTKH CTaH/IapThl MOTYT BKITIOUATH CIEYIONHE pas/lelibl: apXUTEKTYpHbIS
TpeboBanus, TpedoraHus K (U3HISCKON OpraHu3aIMu MpPoeKTa, TpeOOBAHHA K IIPOSKTHPO-
BaHHIO, TpeOOBaHUS K HANHMCAHHIO KOJa HAa OMpeIeiSHHOM s3bIke (Hampumep, C++),
TpeGoBanusa K GopMaTHPOBAHHIO Koja (KaK MPAaBHIO, JOJDKHBI OLITH OUCHB JOSIBHBIMH),
KOHBECHITHH HWMeHOBaHMA. J[Isi KOHTPOJS COOTBETCTBUSL KOJla CTaHfapTaM ClieayeT
npuberath K peBH3HAM KoJ1a. bojlee NpoyKTHBHBIME SIBJISIFOTCS (hOpMaJIbHBIE HHCTICKITHH
KO/a, MPH KOTOPHIX KOJI AaHAJH3HPYETCs TPYNIOH pa3paboTuHKOB, KAK/BIH M3 KOTOPBIX
BBIMIOTHACT CROIO OTIPEe/ISISHHYIO polih [3].

JInsi CHM3KEHHMS PHCKOB WM yTouHeHHs TpeloBaHWM K mpoekty »ddekTHBHBIM
SIBIISISTCS TIPUMSHSHHE HA PAHHHX dTalaX pa3paboTKU MOCTPOSHHUS MPOTOTHIIOR pellleHHI.
[IpoOnembl TPHHATHS pelMieHHH 1O TOBOJY palboThl CHCTEMbI B I1EJIOM, KakK TpaBHIIo,
CBsI3aHBI ¢ HEXBATKOH WHQOpMAIHH O TeX WIH MHBIX ed acnekTtax. OjHako cOop Tako#
uHDOpPMAITUH HEBO3MOKeH 0Oe3 pa3paloTKH CHCTEMBI, YTO MPUBOIUT K MOSIBIIEHHIO 3aMK-
HYTOr0o Kpyra. BpIXOJOM H2 TaKoH CHTyallMHd SIBISIETCS] IPOTOTUIHPOBAHUE OTHACIBHBIX
KOMITOHCHTOR H pealIM3aIfis JacTeH CUCTeMBI «Ha BeIOpoc» [4], [5]. Kpome Toro, npoToTH-
OBl TIOMOTAIOT HOBBIM pa2paboTUMKaM MOHATL NPHUHHBI IPHHATHS PeIIeHHH, MOCKOIBKY
MOJISJIHPYIOT JIUIIL YacTh (PYHKITHOHAILHOCTH pazpalaThlBaeMOM CHCTEMBI H TTO3BOJISIIOT
paccMoTpeTh €€ OT/Ie/IbHbIE ACTICKTHI.

Jlnsi paspabateiBaeMol cHCTeMbl B KadecTBe Oaszopoii Oblla BhIOpaHa MeETOIUKA
SCRUM. Jlnga aBTOMaTH3aIlMA TIPOIESCCa HMCIONB30OBAHBI CISAYIONIHEC HWHCTPYMEHTHI:
CHCTeMa KOHTpPOJIA BepcHH — Subversion [6], HHTeTpUpOBaHHAS Web-CHOTEMA TTONICPIKKH
pazpabotku — Edgewall Trac [7], cuctema cOopku mpoektra — GNU Make [8]. B kagecTre
OCHOBHOTO SI3bIKA NpOrpamMMupoBaHusi Obll BeIOpaH s3pik CH++, jist KoToporo ObLJIH
pazpaboTanbl TpeOGOBaHHS 0 HAITHCAHHIO Koja (cTaHaapThl Koupoanus) [9]. Jlns non-
CHCTEM ¢ BBICOKOH BApHUATHBHOCTHLIO HauaTa paszpaboTKa MpOTOTHIIOB.
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