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BBEJAEHUE

Tema cBOOOAHBIX IpOrpaMM akTyallbHa Kak HUKOTHA. [IporpaMMHOE 0OecledeHHe C OTKPBITBIM HCXOIHBIM
xoznoM (Open-Source Software, OSS) nmpu3HaHO cTpaTern4ecKUM aKTHBOM U JIpaiiBEpOM MHHOBALIMH Ha YPOBHE 3KO-
HOMUK LIEJIBIX PETHOHOB, YTO MOATBEPXKIACTCS CIEHUATH3HPOBAHHBIMH UCCIIEAO0BAHUSIMU, TPOBOIUMBIMU Ut EBpo-
niefickoro Coro3a [1]. Ognaxo o Mepe Toro kak OSS CTaHOBUTCS MEHHCTPHUMOM, BO3HHKAET MapaJoKC: COTIaCHO HC-
crepoBarnto Linux Foundation (Census III, 2024), cBobomHOe 1 oTKpBITOe Tporpammuoe obecniedenue (FOSS) ne-
MOHCTPHPYET PacTyILIyI0 3aBUCUMOCTb MHPOBOW IKOHOMUKH, TIPH 3TOM aHanu3 Oojiee 12 MIIIMOHOB TOYEK JAaHHBIX
BbIsIBUI, 4TO 40% Hanbosee Moy IsipHbIX IPOEKTOB TOJIEPKUBAIOTCSL BCEI'0 OAHUM WIIM JIByMsi paspaborunkamu [2].
370 c031aET CUTYAIHIO, KOTIa KPUTUIECKH BayKHBIE KOMIIOHEHTHI IH(POBOH HHPPACTPYKTYPHI HMEIOT MHHUMAIIEHYIO
pecypcHyto 06a3y Al JOITOCPOUHOH TOIAEPKKH M SKOHOMUUECKOH OIleHKH. JlaHHas paboTa oKycHpyeTcst Ha OJJHOM
13 TAKUX KJIACCOB IPOEKTOB — KOHCOJIBHBIX YTHIIMTAX JUIs 00paOOTKN JaHHBIX, THITHYHBIM MPEACTaBUTENIEM KOTOPBIX
SBJIIETCS KoMIpeccop. Pa3paboTka MoJoOHBIX HHCTPYMEHTOB 4acTo BEAETCS MajbIMA KOMaHAaMH C MCIOJIb30BaHH-
€M OTKpBITOTO CTEKa TEXHOJOTHH, UTO AENaeT 3aJady KOPPEKTHOTO pacdéra MX ce0ecTOMMOCTH M 3P (PEKTHBHOCTH
OZHOBPEMEHHO aKTyaJIbHONH M METOANYECKH CIIOKHOM.

CreneHp Hay4HOH pa3paOOTaHHOCTH TeMbl. COLMOKYJIBTYPHBIE U OPraHU3aIMOHHBIE ACHEKTHl Pa3paboTKu
open-source MPOrpaMMHOTO o0ecIieueHus ITyOOKO UCCIIeOBaHbl B KilaccCuueckoil padore Dpuka Peiimonma «Cobop
u 6azap» [3]. ABrop, aHanm3upys ycnex Linux u codctBeHHOr0 mpoekra fetchmail, mpoTuBomocTaBsieT 3aKpEITYIO
«COOOPHYIO» MOZEND Pa3pabOTKH (XapaKTepHYIO VI TPaIUIMOHHON KOMMEpUYEeCKOl pa3paboTKu) OTKPHITON «bazap-
HOWY, TJIe KIFOYEBYIO POJIb UTPAET pacipeneéHHOE COOOLIECTBO pa3paboTYMKOB, paHHHIE U YaCThIe PEJIH3bI, a TAKXKe
TIPUHIIMIT «TIPU JOCTATOYHOM KOJIMYECTBE HaOIIoaTeNell Bce OMMOKN CTAaHOBATCS MeTkuMm» (3akoH Jlunyca). On-
HaKo, KaK oTMeyaeT caM PeiiMOHJ, MOTHBallMEH YYaCTHUKOB B TAKOM MOJEIHU CIIy>KaT peryTalus U JMUHbIA UHTEepeC
(«egobooy), a He TpsiMoe (pUHAHCOBOE BO3HATpaKAEHHE. DTO CO31aET PyHIaMEHTAIBHOE IPOTUBOPEUHE: SKOHOMHYE-
ckue Mozenu oteHkH (Takue kak COCOMO) co3naHsl U1 «COOOPHOI» MOJIEIH C OMIAYUBAEMBIM TPYAOM, B TO BpeMs
KaK 3HAYMTENIbHAsl YaCTh OPEeNn-source IKOCUCTEMBI KUBET 10 3akoHaM «0a3apay. JlanHas paborta HampapieHa Ha 4a-
CTUYHOE YCTPaHEHHE 3TOTO NMPOTHUBOPEUNS ITyTEM CO31aHHS METOIUKH PacyéTa, yUUTHIBAIOMIEH CIICIN(PUKY MaJIbIX
MIPOEKTOB, pa3padaThIBaeMbIX B «0a3apHOI» mapaaurme.

HccnenoBarenbckre NpoOaeMsl, 1IeIb U 3a1a4H 3aKJIIOYAOTCSl B OTCYTCTBHHU aIallTUPOBAHHOM U arpooupo-
BAaHHOM METOJIMKH pacuéTa SKOHOMUIECKUX TToKa3areneit (cebectonmMoct, 3pPeKTHBHOCTH) ISl Open-source mpoek-
TOB, pa3padaTbIBaeMbIX WHIUBHYaJIbHO WIM MaJbIMHA KOMaHJaMH, Ha IPUMepe KJ1acca KOHCOJIBbHBIX yTHIIUT.

KoHkpeTHBIH nccnenoBarenbckuid Borpoc: Kak onpeaenuTs HoJHYI0 ce0eCTOMMOCTh U OLIEHUTh IKOHOMHYE-
CKYI0 3()(eKTUBHOCTD Pa3pabOTKH KOHCOJIBHOTO KOMIIPECCOPa, PEaTn30BaHHOIO C UCTIOIb30BAHUEM UCKITIOYUTELHO
OTKPBITBIX MHCTPYMEHTOB M PACIIPOCTPAHIEMOr0 M0 CBOOOIHON JINIIEH3UH?

Ilens paboTel — pa3paboTare U anpoOUPOBATH METOIUKY SKOHOMHUYECKOTO 000CHOBaHMS pa3pabOTKH KOH-
COJIFHOTO apXHBaTOpa C OTKPBITHIM MCXOIHBIM KOJIOM, PACCUUTAaB KJIIOUEBBIE MTOKA3aTeNH 3aTpar 1 3P PEeKTHBHOCTH.

JIJist MOCTIDKEHUSI LIETH MTOCTABIICHBI CIIENYIOIINE 3a]a4u:

1. M3yunTh TeOpeTHUECKrne OCHOBBI: MaTepHaIbHO-TeXHUIECKyto 0a3sy UT-mpeanpustuii u KilacCH4ecKue MeTo-
aukn onieHkn croumoctu [10 (COCOMO, dyHKIMOHAIBHBIE TOUKH).

2. OnpenesnuTbh OCHOBHBIE XapaKTEPUCTHKH Pa3padaThiBAEMOr0 MPOrPaMMHOTO MPOAYKTa — KOHCOJIBHOTO KOM-
npeccopa: ero pyakiur (MVP), ieneByio ayIUTOpHIO U AaTh OIIEHKY TPYyA03aTpar Ha pa3paboTKy.

3. Paccumrarp xamutansHble (CAPEX) 1 onepammonnsie (OPEX) 3arparsl Ha IPOEKT, CIIPOrHO3UPOBATH MOTECH-
LUAJIBHYIO BBIPYUYKY U ONPEAEIUTH CE0ECTOMMOCTh Pa3paboTKH.

4. TIpoBectu aHanu3 3(pPEKTUBHOCTH NPOEKTA ITyTEM pacyéTa TOUKH 0€3yOBITOYHOCTH, CPOKA OKYIIAaeMOCTH U BO3-
Bpara Ha uaBecturu (ROI).

5. ChopmynnpoBaTh NpaKTHIECKHE PEKOMEH/IAIMH T10 a/lalTallii METOANKH JUIsl pealliii MHANBUyalbHON open-
source pa3paboTKH.

OOBEKT UCCIIeZIOBaHUsI — TIPOIECC Pa3pabOTKH KOHCOIBHOTO MPUIIOKEHHUSI C OTKPBITBIM UCXOTHBIM KOJOM
JUTS apXUBHPOBAHMS W/MITA KOMIIPECCHH TTIOTOKOB JTaHHBIX ((paiiiioB).

HpeHMCT HCCIICAOBAHUS — S3KOHOMHUYCCKHE MMOKA3aTCJIN JaHHOTO IMponecca: COCTAB U CTPYKTYypa 3arpar, ce-



0ecTONMOCTb, TIOKa3aTeIN IKOHOMHYECKOH AP PeKTUBHOCTH (TouKa Oe3yobITouHocTH, ROI, cpok okymaemoctn).

TeopeTruyeckas 3HaUMMOCTb UCCIIEIOBAHUS 3aKIII0YAETCS B IPEOIOJIEHUH BBISIBICHHOTO METOOJIOTUYECKOTO
pa3pbiBa MEXAy KIaCCUYECKUMU YKOHOMUYECKUMU MoJiesisiMu otieHkH 110, co3nanubiMu i «COOOpHOI» pazpaboT-
KW, ¥ peaisiMu «0a3apHOi» open-source Mozmenn. Pabora BHOCHT BKJaI B SKOHOMHUKY HMPOTPaMMHON HHXECHEPHH,
TpeJyIaras MoAXoA K alanTanuy Takux Metoauk, kak COCOMO, s ycnoBHil MallbIX, HEKOMMEPYECKHX FUTH ClIabo
(hUHAHCUPYEMBIX MPOCKTOB, Ybs POJIb B IU(PPOBOH HHYPACTPYKTYPE, OMHAKO, OCTAETCS KPUTHUCCKOM.

[IpakTHdeckasi 3HAYMMOCTh COCTOUT B TOM, 4UTO pa3paboTaHHas METOAMKA U KOHKPETHBIE pacu€Thl s Keica
KOHCOJIBHOTO KOMIIPEccopa MPeoCTaBISIOT TOTOBBI HHCTPYMEHT IS

* ManuBuayansHBIX pa3padOTYNKOB U MAJBIX KOMAaHI, TIO3BOJISS PEATMCTHYHO OIICHUTH MTOJTHYIO CTOMMOCTH CO-
3[aHKS U TONJCPKKH Open-source mpoayKTa, YT0 HEOOXOIMMO JIJis IUIAHUPOBAHUS PECYPCOB, TIOUCKA (hUHAH-
CHpOBaHUs WK 000CHOBAHUS TIEPEX0/ia Ha MOJIETH THOPUIHOTO MOHETU3UPOBAHUSI.

* MeHemKkepoB 1 aHATUTHKOB [ T-TPOEKTOB B KOMITaHHUAX, KOTOPBIE HCTIONB3YIOT HITH BHOCST BKJIAJl B Open-source,
ITOMOTrasi KOJJMYECTBEHHO OICHHUTH BKJIAJ B SKOCHCTEMY U 3aTPAaThl HA BHYTPEHHIOKO MOJICPKKY BHEIITHUX 3aBU-
CHUMOCTEH.

* OOpa3oBaTeNbHBIX YUPEKIACHHM, Tpeiaras KOHKPETHBIH, CTPYKTYPUPOBAHHBIN Keic i 00ydeHHs] OCHOBAM
TEXHUKO-3KOHOMHUYECKOTO 000CHOBAHHS IPOTPaMMHBIX MTPOIYKTOB B YCIIOBHSIX COBPEMEHHOM open-source Ia-
paJUTMBL.

Taxum 06pa3om, paboTa HE TOJIBKO OTBEYAET HAa KOHKPETHBIN MCCIEN0BaTeNbCKUI BOMPOC, HO U 00ECIIeUnBaeT nepe-

HOCHUMBIA METOINYIECKHMN KapKkac st SJKOHOMHUYECKOTO aHaJIn3a IMUPOKOro Kiracca MajIbIX OpEn-source mpocKTOB.



1 Teopernyeckne 0CHOBBI Pa3padoTKH MPOrpaMMHOIO MPOAYKTA € OTKPbI-

ThIM UCXO0JIHBIM KOAOM

1.1 TlporpaMmmHoe obecniedeHue: onpeaeaeHue, Kiaccupuxkanms, 0co0OEHHOCTH open-source

1.1.1 Ba3zoBble onpeneneHus 1 Klaccuukanus NPporpaMMHOro odecredeHus

B coBpemenHol 1udpoBoii skoHOMEKE TporpammHoe obecrieucHue (I10) sBIsETCS KIIIOYEBBIM aKTHBOM U
cpencTBoM mpou3BoacTBa. CormacHo MexrocynapcrBeHHoMmy crannapty [OCT 19781-90, nmporpammHoe obecrieue-
HHE ONPENEIIETCS KaK «COBOKYITHOCTH ITPOTPaMM CHUCTEMBI 00pabOTKH MH(GOPMAUU U TPOTPAMMHBIX JIOKyMEHTOB,
HEOOXOIUMBIX JUISl KCILTyaTalluu 3TUX Iporpammy [4, . 3]. 3To onpeneneHue nogu€pKuBaeT KOMILIEKCHBIA XapakTep
[10O, BxIrOYarONIMil HE TOJBKO UCIIOJIHAEMBIN KO/, HO M COMPOBOXKAAIONIYIO TOKYMEHTAIIHIO, YTO BaYKHO JJISI OLIEHKU
TOJIHOTO 00BEMaA paboT MPH €ro CO3TaHUH.

C ¢yHKIMOHATBHON TOYKU 3PEHUSI TOT XK€ CTAaHAAPT ycTaHaBiuBaeT Kinaccupukanuio 110 mo HazHaYeHHIO,
BBIZICIISI TPU OCHOBHBIE Kareropuu [4, nm. 4, 7, 8]:

+ CucTteMHBIE ITPOTPaMMBI, IPeJHA3HAYCHHBIE JJIS TIOAAePKAHUSA PabOTOCIIOCOOHOCTH CUCTEMBI 00pabOTKN HH-
(dopmanuy (orepauoOHHBIE CHCTEMEI, ApaiiBepHI, YTHIIUTHI COTIPOBOXKACHUS ).

* [lpuxiasHble MPOrpaMMBbl, PEHIAIOIINE 33aa41 B ONPe/eIEHHON 001acTn NpuMeHeH!s (TEKCTOBbIE U rpaduye-
CKHeE pelaKTOPbI, CUCTEMBI yIIpaBieHUs 0a3aMU TaHHBIX, HHKCHEPHbIE MAKeThI).

* ITporpamMMer 0OcTy)HBaHUS (YTHIINTHI), OKa3bIBAIOIIIE YCIYTH OOIIETO XapakTepa MojIh30BaTelsIM U 00CITyKH-
BaroIeMy nepconaiy. K 3ToMy kiaccy OTHOCSTCS CpeICTBa apXHBaLMX, AUATHOCTHKH, YIIPABICHHUS QainamMu 1
JpYyrue HHCTPYMEHTSI JJ1s1 00CITyKHBaHHUS CHCTEMBI.

BHyTpu 3THX Kareropuii, COrIacHO UCCIEIOBAHUSIM, JTOMHHUPYIOUIYIO POJIb B HH(OPACTPYKTYpE HAYMHAIOT

WUTPaTh PEIICHHUS C OTKPHITHIM UCXOMHBIM KomtoM [ 1].

1.1.2 ®unocodckue 1 NPAKTHYECKHE OCHOBBI OTKPBITOIO KO

®denomen [10 ¢ oTkpbIThIM HcxoaHbM KogoM (Open-Source Software, OSS) 6asupyercs Ha AByX B3aHMOJIO-
TIOJTHSTIONINX, HO HICOJIOTUIECKH PA3IMIHBIX KOHIICTIIIUAX: «CBOOOIHOE TIporpamMMHoe obecnieuenune» (Free Software)
1 «OTKpBITOE TIporpamMmMHoe obecriedenue» (Open Source).

Konuenuus ceobonnoro I10, nponsuraemas @onjom cBodoHOro nporpammHoro odecnieuenus (Free Software
Foundation, FSF), nemaer akieHT Ha 3TUYSCKHUX U COIMATBHBIX CBOOOMAX mosib3oBaresisi. OHa onpenesiseT CBOOOIHOE
ITO uepe3 deTbIpe HEOTHEMIIEMBIX TIPaBa: CBOOOY 3allycKa IPOrpaMMBI C JIFO00W IENbI0, N3YUYEHHS U aJaNnTalnu
€€ MCXOTHOTO KOJia, PACIPOCTPAaHEHUs TOYHBIX KOIIHH, a TaK)Ke PacIpoCTpaHEHUsI MOAU(UIIMPOBaHHBIX BepcHit [S].
Jannblii mogxon, copmynupoBanHslil B 1980-x rogax, paccMaTpuBaeT IOCTYH K KOAY KaKk HE0OXOIMMOE YCIIOBHE IS
KOHTPOJIA IMOJIB30BATEIA HAA TEXHOJIOTUAMU.

Boree mo3nuss u mparmatudHas KoHIenus oTkpeitoro 110, popmannzoBanHas opranmsanueit Open Source
Initiative (OSI), hoxycupyercst Ha IPaKTHUECKUX MPEUMYIIIECTBaX OTKPHITOW MO pa3paboTKy [UIsl KauecTsa, 0e3-
OIIaCHOCTH U ckopocTH MHHOBalMi. E€ kpurepun, uznoxennsie B The Open Source Definition (OSD), Bkirouator
CBOOOJIHOE pacIipoCcTpaHeHue, 00s3aTelIbHOe HAIMYMe UCXOAHOTO KOJIa, pa3pelleHe Ha CO3/IaHne TIPOU3BOIHBIX pa-
60T ¥ HETMCKPUMHUHAIIMOHHBIN XapaKTep JUIEH3UH [6].

Hecmotps Ha paznuuus B GpritocopckoM 000CHOBaHMH, HA MPAKTHKE HAOOD JIMIIEH3HUH, YIOBIETBOPSIOMINX
onpeneneruio OS], MOYTH MONTHOCTHIO COBIAAACT C JHIEH3UAMH, COOTBETCTRyonMMH Kputepusm FSF. Jlna neneit
HACTOSIIETO MCCIEI0BaHUs, CHOKYCHPOBAHHOTO Ha YIKOHOMHUYECKHX ACIEKTaxX, UCIONb3yeTCs TEPMHUH «OpEen-source
software» (OSS) xak Gosee pacipocTpaHEHHBIN B IEJIOBOH M aKaJlEMHIECKOH cpesie, MoApasyMeBast COOMIOAECHUE KaK

kpurepueB OSD, Tak 1 6a30BBIX CBOOO MONB30BATEINS.



1.1.3 OcHoBHBIE TMIIBI JIMLEH3HIl OTKPBITOI0 IPOrPAMMHOI0 00ecnevyeHust

KOpunndeckoir 0CHOBOM, peryaHpyIOIeH HCTIONBE30BaHKe, MOIU(UKAIIHIO U pactipocTpanenue OSS, spnsroT-
Cs1 JINICH3MH OTKPBITOrO Kozia. OHU OmpeielisitoT Oagane MexX Iy cBoOOI0i coobIecTBa u npaBaMu aBTopoB. Hanbomnee

pacrpocTpaHEHHbIE JTULIEH3UN MOXKHO Pa3feNTh Ha JBE OCHOBHBIC KaTErOpPHH, IIpeACTaBICHHbBIC B Tabime 1.

Tabmuma 1: CpaBHUTENBHAS XapaKTEPUCTHKA OCHOBHBIX JIMICH3UH OTKPBITOTO IMPOrPAMMHOTO 00€CTIEIECHHS

] JIunensus \ KitoueBoit npuHIMT (THUIT) \ OCHOBHBIE YCIJIOBUS U OCOOEHHOCTH \
GNU GPL (General Public | Komunedt (Copyleft) Obs3aTenbHOE JTATICH3NPOBAHUE TTPOU3-
License) BOJIHBIX PabOT Ha YCJIOBHAX TOH K€ JIH-

LICH3UH. [apaHTHPyeT COXpaHCHHE OT-
KPBITOCTH BCEX MOCIEIYOIIUX MOTUPH-
Kanuii. SIBiseTcss OCHOBOM IS MHOTHX
MIPOEKTOB, BKIF0YAs sapo Linux.

MIT License Paspemmurensras (Permissive) [IpenocraBnser MakCUMallbHYIO CBOOO-
Iy TPH MHHUMAIBHBIX OTPAaHHYCHHUSX.
[To3BosieT nMcHoNbE30BaHUEe, U3MCHEHHE,
pacmpocTpaHeHHe, B TOM YHCIIe B COCTa-
Be mpompuerapHoro 110, ¢ obs3arens-
HBIM COXPaHCHHEM YBEJOMIICHHS 00 aB-
TOPCKUX TpaBax U JUIICH3UU.

Apache License 2.0 PazpemmrensHas (Permissive) Ananormgaa MIT, HO IOTONHHUTENHHO
COJICP)KUT SIBHOC IIPEAOCTABICHUEC IIa-
TEHTHBIX NIpaB OT contributors nonb30Ba-
TEJISIM U 3aIUTY OT HaTCHTHOTO TPOJUIHH-
ra. Taxoke TpeOyeT COXpaHEHHS YBEIOM-
JIeHUH 00 M3MEHCHUSAX.

BSD 2-Clause/3-Clause | Paspemmrensnas (Permissive) Kparkas nuueHsus, 6imuskas 1o ayxy K
License MIT. OcHoBHOE pazauuue B 3-ITyHKTHOU
BEPCUM — HAJIMYUE YCIOBUS O 3ampe-

T€ HCIIOJIB30BaHUS UMEHHM aBTOPOB IUIA
07100peHHsI TPOU3BOJHBIX IPOIYKTOB.

BrI100p JTHIIEH3UH UMEET MPsIMbIe dIKOHOMHUecKue mocnencteus. Komunedr-nmunensuu (GPL) cioco6cTBy 0T
COXPaHEHHUIO IKOCUCTEMBI MTOJHOCTHIO OTKPBITHIX POEKTOB, HO MOT'YT OTPaHHMYMBATh KOMMEPUECKOE UCIOIb30BAHNE
B IIPOIIPUETAPHBIX MPOAYKTax. Paspemnrensubie muien3uu (MIT, Apache) obecrieunBarOT MaKCUMAaIbHYIO THOKOCTh
JUis Ou3HEca, O3BOJISs MHTETPUPOBATH KOJ B KOMMEPYECKHE PEIICHHUS, YTO CIIOCOOCTBYET UX IIMPOKOMY PacIpoCTpa-

HEHUIO B OTPACIEBbIX CTaHAapPTaX M 0OJauyHBIX cepBUcax [2].

1.1.4 Kommnpeccopsl Kak KJacc CIy:ke0HbIX IPOrpaMM (YTHJIUT)

B xonrekcre knaccudukaunu FOCT 19781-90, nmporpaMMbI-apXHBaTOPbl OTHOCSTCS K KATETOPUH NPOrpaMM
obciyxuBanus (yTwinT). MIX ocHOBHOe (PyHKIIMOHANBLHOE HAa3HAYeHWE — YMEHBIIICHHEe 00hEMa JaHHBIX (CXKaThe)
JUISL S5KOHOMHH JIICKOBOTO TPOCTPAHCTBA M YCKOPEHHS IEPENadu 10 CeTsM, a TaKXKe YIMaKoBKa MHOXECTBa (haiiIoB
B SIIMHBIA apXuB JUIsl yI00CTBAa XpaHEHUs U TIepeHoca.

VcToprudecku ¥ TEXHOJIOTHYECKH pa3BUTHE KOMIIPECCOPOB M apXMBAaTOPOB TECHO CBA3AaHO C OTKPBITHIM HC-
XOIHBIM KoztoM. Kitacciaeckne KOHCONBbHBIC yTHIIATHL, TaKue Kak gz ip (ucons3yronwii anroput™ DEFLATE), bzip2
U XZ, ABJIAIOTCS CTaHIapTHBIMHU KoMIToHeHTaMH Jir000i UNIX-11ogo0HO# cCTeMBI M paciipoCTpaHsIOTCS MO/ CBOOO/-
HeiMu JinensusaMu (GPL). KpoccnnardopmeHHslit apxusatop 7-Zip, mojiepKUBaroii COBpeMeHHbII Gopmar 7z
C BBICOKUM K09 (PUIIMEHTOM CHKaTHsl, TAKXKE ABJISIETCs open-source mpoekroM (umensust LGPL).

C anropuTMHYECKON TOUKH 3pEHHS, KOMIPECCOPBI PEaIU3yIOT ()yHIaMEHTAIbHbBIE METO/BI CKATHS JaHHBIX:

* Anroputmsl cioBapHoro cxarus (LZ77, LZ78), koTopsie 3aMEHSIOT MOBTOPSIOIIUECS TOCICIOBATEIHBHOCTH
CHUMBOJIOB CCBUTKAMH Ha UX MPEBLAYIINE BXOXKICHHUS.
* DHTponmiiHOE KoxupoBanue (Anroput™m Xaddmana, ApudmMeTrnaeckoe KOTUPOBAHUE), KOTOPOE IPHUCBANBACT

0oIree KOPOTKHE KOIBI O0JIee YaCTHIM CHMBOJIAM.



Hamubonee pactpoctpanéunsiii anmroputm DEFLATE, ncnonb3yemsnii B popmarax ZIP u gzip, KOMOMHHPYET METO[
LZ77 ¢ xonupoBannem Xadhmana.

Taxum 00pa3oM, KOHCONBHBIA apXUBaTOP MPEACTaBIAET COO0M TUITMYHBIN U TEXHOJIOTHYECKH COEepIKaTeb-
HBIN IpUMEp open-source yTHIUTHL Ero pazpaboTka TpedyeT peasn3anni HETPUBUAIBHBIX alTOPUTMOB, HO TIPH 3TOM
MIPOEKT 001aaeT YETKO OUYepUCHHBIM (PYHKIIOHAIOM, YTO JeJIaeT €ro ACANEHBIM 00BEKTOM JUIS AETaIbHOTO 3KOHO-

MHYCCKOIo aHajin3a B paMKax JlaHHOﬁ paGOTLI.

1.2 CocraB maTepuajJbHO-TeXHHYeCKOH 0a3bl U cnenuduka opranusanuu Tpysa B UT

1.2.1 CocraB u aMopTH3alUsi OCHOBHBIX (DOH/I0B

MarepuanpHo-TexHudeckast 6aza (MTB) coBpemennoro UT-npennpusaTust MpencTaBisieT co00l KOMITIIEKC
MaTepHaIbHBIX AKTHBOB, HEOOXOAUMBIX IJISl OCYIIECTBICHUS ICATEIEHOCTH IO Pa3paboTKe, TECTHPOBAHUIO U AKCILTY-
aralyy nporpaMMHoOro obecredeHus. K ocHoBHBIM (oHIaM TpaJMIIMOHHO OTHOCSTCS [4]:

* 31aHus ¥ COOpPY)KEHHUs: O(HCHBIE TOMEILICHUSI, 1aTa-IICHTPHI.

* BruncnuTenbHas TeXHUKA: pabodme CTaHIMK pa3pa0OTYNKOB M MHKEHEPOB, CEpPBEPHOE O0OPYIHOBAaHHE LIS
COOPKH, TECTUPOBAHHS U Pa3BEPTHIBAHMUS.

+ CereBoe M TEJIEKOMMYHHKAI[HIOHHOE 000pYI0BaHUE: MapLIPYTH3aTOPbl, KOMMYTAaTOPbI, CUCTEMBI Oecrepedoii-
HOTO MUTaHMSI.

* MeOens i OprTeXHUKA.

CpOK I10JIE3HOTO MCIIONB30BaHMs TAKOT0 000PYIOBaHUS IS LIeJIeii HAJIOTOBOTO YUETa ONpPENesieTCs B COOT-
BeTcTBHU ¢ Kitaccugukanueii 0CHOBHBIX CPECTB, BKIIOUACMbIX B aMOPTH3ALMOHHBIC TPpyIbI (YTBepxknéuHoi [TocTa-
HoBienneM [IpaButensctBa PO Ne 1). CornacHo nanHOMY Kitaccu(UKaTopy, BEIMUCIUTENbHAS TexHuka (kogq OKO®D
330.28.23.23) otHOCHTCs KO BTOPOIt aMOpTH3aIIMOHHOM TPyTIie CO CPOKOM TMOJE3HOTO HCIONB30BAHMS OT 2 110 3 JIeT
BKJIFOUUTEIBHO [7], 4TO KOppEeNupyeT ¢ NepUooM e€ MopalibHOro ycrapesanust B UT-orpacnu.

Ocobennocteio UT-oTpaciu sBiIseTcs BHICOKAsH OJIsI aKTHBOB C OBICTPBHIM MOpAJIbHBIM ycTapeBaHueMm (3-5
JIeT), TAKUX KaK CepBEPHI M KOMIBIOTEPHI. B Oyxrantepckom yuére, cormacao @CBY 6/2020, opranmsanys BIpase BbI-
Oupars crioco0 HAYUCIICHHUS aMOPTH3ALUH, B TOM YHCIIC JTHHEHHBIN MU CIIOCO0 YMEHBIIAEMOTO OCTaTKa, UCXOMS U3
xapakrepa OyIyIInX SKOHOMUYECKUX BHIrof [8]. B HanmoroBoMm ke y4ére, Hapsity ¢ IMHEHHBIM U HEJTMHEIHBIM METO/a-
mu, Hanorossiit koneke PO (ct. 259.3) npenycmarpuBaeT BO3MOXKHOCTh IPUMEHEHHSI OBBIIAIOIINX KOIDPHUIIHEHTOB
K HOpME aMOPTH3aIlNH TSI OCHOBHBIX CPEICTB, UCIIONIE3YEMBIX B YCIOBHSX TOBBIIICHHOW CMEHHOCTH, arpeCcCHBHOM
CpPEebI WM UMCIOIIUX BBICOKYIO SJHEPreTHIecKyo 3 dektuBHOCTS [9].

Takum o0pa3om, st OsicTpoycTapeBatoriero M T-o000pynoBaHus 3KOHOMUIESCKH 000CHOBAHO MPUMEHCHHE
YCKOPEHHBIX METOJIOB aMOPTH3ALIMH, YTO BaXKHO JJIS1 KOPPEKTHOTO BEIYUCICHHS Ce0eCTONMOCTH pa3pabOTKU U HAJIO-

TOBOT'O INTAHUPOBAHUS.

1.2.2 IIporpaMMHBbIe HHCTPYMEHTHI U JKOCHCTEMA pa3padoTKu

Hapsany ¢ mMarepuasibHbIMM aKTUBaMM, KpUTHYECKU BaxxHOW yacTbio MTD sBisieTcst nmporpamMmHasi 3Kocu-
crema. CornmacHo miobaapHOMY orpocy paszpabdorunkos Stack Overflow (2025), ZOMHHHPYIOIIUME HHCTPYMEHTaMH
sBisrores [10]:

» Cpensl paspadotku (IDE): Visual Studio Code (ucmons3yercs 75.9% pecnonaentos), Visual Studio (29%),
Intelli] IDEA (27.1%). IlpeumymuectBo open-source u ycioBHo-OecrutatHbIX pemennii (VS Code) monrsep-
XKJIaeT OOIIMi TPEHA Ha CHIKEHHE JIMIIEH3MOHHBIX 3aTpar.

+ CucreMbl KOHTpOJIS BepcHi ¥ koyutabopanuu: Git kak ctanaapt ne-gaxro, ¢ GitHub xak camoli xenaemoii miat-
(dhopmoii it coBMecTHOM padoThl (kemaema st 59.3% npotus 25.6% s GitLab u 22% auis Jira) [10].

* SI3pIKM MporpaMMupoBaHus 1 HHPpacTpykrypa: [llupokoe pacnpoctpanenune Python (57.9%), JavaScript (66%),
a TaK)Ke MHCTPYMEHTOB KOHTelHepu3annu 1 opkectpannu (Kubernetes, Docker), uto orpaxkaeT nepexos K MHUK-

POCEPBUCHBIM U 00J1aUHEIM APXUTCKTYypaM.



OTa CTAaHAAPTU3UPOBAHHAA 3KOCUCTCMA CHUIKACT IMOPOT BXOJA B IMTPOCKTHI U Q)opMpreT CAMHYIO TCXHOJOTUYCCKYIO

OCHOBY KaK JJIsI KOMMEPYCCKUX, TaK U JJId Open-source KOMaHa.

1.2.3 Tumnosoe paboyee MeCTO H ONlepalliOHHbIE 3aTPAThI

TunoBast pabodast craHus Ui pa3padOTKH NPOrpaMMHOTO 00eCTIeUeHHMS IIPEACTABISAET COO0H BEICOKOITPOH3-
BOJIMTEIILHBIH KOMITBIOTED, XapaKTEPHCTHKH KOTOPOTO (ITPOM3BOJUTEIILHOCTD MTPOLIECCOpa, 00BbEM ONepaTUBHON Mamsi-
TH, CKOPOCTh HAKOIIMTEJIS) OTMPEACIISIOTCS HEOOXOIMMOCTRIO OTHOBPEMEHHOMN paboThI co cpenamu paspadorku (IDE),
BUPTYaJbHBIMU MAaIIMHAMH, KOHTEHHEPAMU 1 HHCTPYMEHTaMH COOpPKH MPOeKTOB. Takoe pabouee mecTo TpeOyeT 3Ha-
YUTENBHBIX eIMHOBPEMEHHBIX KallUTAIbHBIX BIokeHnit B MTDB. D10 cooTBeTCTBYeT 00MIIEH TEHICHIIMN POCTa HHBE-
cTuLuil B ocHOBHOI kanuran UT-orpacnu, kotopast, coracHo nanasiv HIY BIID, B 2023 roay cocraisiia JECSITKU
MIUTHApI0B pyOneil 1 JeMOHCTPHUPOBaIa BEICOKUE TeMITbI mpupocta [11].

K onepaunonnsm 3arpatam (OPEX), cBszanasiM ¢ MTD, moMuMo aMOpTH3aLiH, OTHOCSTCA: apeHAa Io-
MeneHnit u obnaunbix MomHoctel (IaaS, PaaS), onnara nuuensuii Ha nponpuerapHoe 10 (tne oHO mpuMeHsieTcs),
pacxobl Ha 3MEKTPOIHEPTUIO U BEICOKOCKOPOCTHOMN JOCTYII B MHTEPHET, UTO SIBIISIETCA KPUTHUECKUM PECypcoM IS
pacnpenenéHHblx KoMaHA. JJaHHBINA coCTaB 3aTpar XapakTepeH AJs ynpasiaeHueckoro yuéra B UT-npoekrax u coot-

BETCTBYET IPHHIUINAM KIacCH(pUKaNH 1 KaJbKyIHUPOBaHMU, OITMCAHHBIM B JIUTEpaType mo npeamery [12].

1.2.4 Cnenuduka MaTepuaJdbHO-TeXHUYECKOIi 0a3bl UIs1 open-source NPOeKTOB

MTD npoekros, pa3pabaTsIBacMbIX B apaJnIMe OTKPBITOTO KOJa, UMEET CYIECTBEHHBIC OTINYMS, BEITEKA-
foIHe U3 UX PIITOCOPCKUX OCHOB [3] M SKOHOMHYECKUX MOIETICH.

+ Cwmemenue 3arpar ¢ CAPEX na OPEX: MakcuMaibHOE HCIIONB30BaHNE OECIUIaTHBIX OPEen-source HHCTPyMeH-
toB (Linux, Git, VS Code, GCC) u nyonuuHo# oonaunoi undpactpykrypst (GitHub Actions, GitLab CI) Munu-
MHU3HpYET MepBoHadanbHble KanutaabHble Bloxenns (CAPEX) B munensnonnoe I10, HO MOXKET yBEIMYNBATD
OTIEPAIIMOHHBIC PACXO/ABI Ha OOJIaYHBIE CEPBHUCHI.

 Pacnipenenénnas n ynanénnas uHppacTpykTypa: Moaens «0a3apa» no PeiiMoHIy M3Ha4anbHO mpennosiaraet
reorpaM4YECKyI0 pacrpeaeaEHHOCTh KOMaH bl JTo noaTBepxaaeTcs nanubiMu Stack Overflow: 32.4% paspa-
00TYMKOB pabOTAIOT MOTHOCTHIO YAAIEHHO, a emé 29.5% — B rubpunnom dopmare [10]. MTB Takoit komaHIbI
— 3TO COBOKYITHOCTb JINUHBIX MJIM KOPIIOPAaTUBHBIX YCTPOHCTB Pa3pabOTUNKOB, CBA3aHHBIX Yepe3 HHTEPHET, a
HE LEHTPAIN30BaHHbIH oduc.

» CoobmecTBo Kak pacumperHas MTh: B open-source mpoekrax TeCTHpPOBaHHME Ha Pa3IMYHBIX alllapaTHBIX U
MIPOTPaMMHBIX KOH(QHTYPAIHAX YaCTO OCYIIECTBIAETCS JOOPOBONIBIIAMH 13 COOOIIECTBA, YTO, KAK OTMEJAIOCH
B Census III, oco6eHHO BaXXHO ISl 0OeCIIeUeHUS COBMECTUMOCTH 1 Oe3omacHocTH [2]. Takum o6pazom, cood-
ILIIECTBO BBICTYIAET KaK «BUPTYAJIBHBII» U MAaCIITAOMPYEMBbIH TECTOBBIH MOJUTOH.

* IIpuoputer sKOCHCTEMBI HaJl OTAEIIBHBIM HHCTPYMEHTOM: YCIEX MPOEKTA 3aBUCUT OT UHTETPALIUU B CYILIECTBY-
omTre IKocucTeMbl maketoB (npm, PyPI, Crates.io). Census III orMedaeT pacTyuryro 3aBUCHMOCTB OT 00JIagHO-
crenu(pHUIHBIX TAKETOB M KOMIIOHEHTOB, HAIIMCAaHHBIX Ha memory-safe si3pIkax, Takux Kak Rust [2].

Ha ocHoBanuu npoBenénHoro anainusa crpykrypsl MTB, nanubix 06 nHCTpyMeHTax pazpadotku [10] u cre-

IU(HUKA open-source MpoeKToB [2; 3] MoxKHO chopMynHpoBaTh CIEAYIONINE CPABHUTEIBHBIE XapaKTePUCTHKN:

Tabmuma 2: CpaBHuTenbHas xapakrepuctuka MTB koMMmepdeckoi u

open-source pa3padoTKu

Komnonent MTh TpanuuronHas kKoMMepueckas pa3- | TUnUuHbIN open-source IpPOeKT
pabotka

JIuneH3uu Ha UHCTPYMEHTBI Kpymasre crarem CAPEX (mpo- | MuHMManbHbIE (JOMHHHAPYIOT Oec-
npuerapusle IDE, OC) riatHele OSS-nHCTPYMEHTBI)

Wudpactpyxrypa pazpaboTku KoprioparuBasie cepBepbl, Bblie- | IlyOmudaHble oOnadHble IIIaT(GOPMBI
JIEHHBIE JINHUU (GitHub, GitLab), uatepHer




Tabmuma 2 (mpomoInKeHue)

Komnonentr MTh TpaauunoHHast KoMMepuecKas pa3- | TUIUYHBINA Open-source MpoeKT
pabotka

Pabouee mecto CrangaprusupoBanHas  oducHas | JImuHoe ycTpoHcTBO pa3zpabordm-
pabouyast cTaHIUA Ka, yIanéHHbIN JocTyn

TecToBbIE Cpenbl Boinenennslii  mapk  yctpoiicts, | JloOpoBoiabHOE COOOLIECTBO, IMY-
CTEH/IbI nsTopel, limited CI/CD

KittoueBrlie 3aTparsl CAPEX (obopynoBanme, mnuueH- | OPEX  (oGmauHble  CEepBUCHI,
3un), OPEX (apenna, 3apmara) XOCTHHT), aJbTepHATHBHAs CTOH-

MOCTb BPEMEHH

Takum 00pa3oM, MaTepUaTEHO-TEXHHYECKas 0a3a open-source MpOeKTOB XapaKTePU3YeTCsl BBICOKOM cTere-
HBIO BUPTYaJIH3alM1, 3aBUCUMOCTBIO OT MyOJUYHBIX SKOCUCTEM M CMEIICHHEM (PMHAHCOBOW MOJIEIHU C MPSIMBIX KaIlu-
TaJBHBIX BIOXKEHHUI Ha ONIEpaIlMOHHbIE PACXOABI U HEMaTepHaIbHBIE PECypChl cO00IIecTBa. DTO HEOOXOAMMO YIUTHI-

BaTh IPpU NOCTPOCHUU MCTOAUKHN SKOHOMHUYCCKOTO 000CHOBaHHS HO,Z[O6HLIX IIPOCKTOB.

1.3 MeToauKHu 3KOHOMHUYECKOI OLIEHKHU Pa3padoTKN MPOrpaMMHOI0 o0ecneyeHust

I[aHHBIﬁ noapasaci MOCBSAILIEH aHAJIN3y KIAaCCUYCCKUX U COBPEMCHHBIX MCTOAUK OLICHKU pr,I[OéMKOCTI/I u
CTOMMOCTHU CO3JJaHUs ITPOTPAMMHOIO obecneuenus. [TonuManue 3TUX MCETOAUK ABJIACTCA TCOPETUUCCKUM (byH)IaMeH-

TOM JUTSI TTOCJIEYIOIIETO TIPAKTHYECKOTO pacyéra SKOHOMUYECKHX TTOKa3areliell pa3paboTKH Open-source apxuBaropa.

1.3.1 Kuaaccuueckne mogenu onenku Tpynoémkoctu: COCOMO n pyHKIHOHAIBHBIC TOYKH

[pobnema nmporHo3upoBaHust 3aTpar Ha pa3padbotky [10 sBiseTcst OMHOM U3 LEHTPATbHBIX B 9KOHOMHKE MPO-
rpamMMHOM UHXeHepuH. VIcTOpHYeCcKH CIOKHUIOCH [IBa OCHOBHBIX MOXO0/A: MapaMeTPUIECKOe MOJICIIMPOBaHHUE, OCHO-
BaHHOE Ha METPUKAX MCXOIHOTO KOZIa, ¥ (PYHKLIHOHAIEHO-OPUCHTHPOBAaHHOE OLICHHBAHHE.

HawnGosnee u3BectHoi nmapamerpuueckoil Mozeinsio siBisiercss COCOMO (Constructive Cost Model), paspa-
6orannas bappu boamom. E€ 6a3zoBast hpopma (COCOMO I) ycraHaBnuBaeT 3aBUCUMOCTh MEXIY 00EMOM KoIa B
teicsiaax cTpok (KSLOC) u tpebyembiMu i1 pa3paboTKu Tpyao3arparamu (B yenoBeko-mecsax) [13, c. 87]. dop-
MyJia MOJEIIH UMEeT BUJ:

n
PM = a x (KSLOC)" x [[ EMF;, (1)
i=1

rie:

PM (Person-Month) — ouienka Tpyno3arpar;

a, b —smmmprueckue ko3¢ PUIMEHTHI, 3aBUCAIINE OT THITA POEKTa (OpraHNYeCKUH, MOTYHE3aBUCHMBIH, BCTPOSHHBIH);

EMF (Effort Multiplier Factor) — monpaBouHbIe KO3 QHUINESHTHI, YIUTHIBAIOIINE aTPHUOYTHI TPOeKTa (HaAEKHOCTb, OITBIT

KOMaH/Ibl, COBpEMEHHOCTb HHCTPYMEHTOB U JIp.).
HecMoTpst Ha CBOIO CTPYKTYpPHPOBaHHOCTb, npsiMoe npuMmeHenne COCOMO k HeOONIBIINM Open-source MpoeKTam
3aTPYIHEHO M3-32 HEBHOIO y4éTa TaKUX (PAKTOPOB, KaK BOJOHTEPCKUIT TPy M OTCYTCTBHE ()OPMAIIBHBIX ITPOIIECCOB.
ATNBTEepHATHBOM sIBIIsIETCA MeTox (yHKIHOHANBHBIX Touek (Function Point Analysis, FPA IFPUG). Bmecto
CTPOK KOZIa OH OLIEHMBAET 00BbEM (DYHKIIMOHAIBHOCTH, MIPEJI0CTABIISIEMOH M0JIb30BATEN0, Yepe3 MATh THUIIOB KOMIIO-
HEHTOB: BXO/IbI, BBIXO/IBI, 3aIIPOCHI, (aiinbl 1 uHTepdeiicel [13, c. 86]. MeTop styuliie MOAXOJUT ISl TPOEKTOB C BBICO-
KOYPOBHEBBIMH TPEOOBAaHUSAMH M MEHEE 3aBUCHT OT PEATM3ALINH, OJHAKO TPEOyeT BRICOKOH KBAIM(UKAIINH OLCHIIINKA

1 TaKXKe OPUEHTHUPOBAH Ha KOMMEPUECKYIO Pa3paboTKy ¢ YETKO OINpeesIEHHBIMU IPaHNI[AMH ITPOEKTA.

1.3.2 Crpykrypa 3aTpar u KaJbKyJsinius cedectoumoctu paspadorku [10

DKOoHOMHUYECKas OIIeHKa IIPOEKTa He OTPAaHWIMBACTCSI TPyAO3aTpaTaMy; OHa TpeOyeT yuéTa IOIMHOH CTPYKTY-

pHl 3arpar. B obmem Buze cedectonMocTh pa3paboTKH IporpaMMHOTo npoaykra (C) MOKHO NMPEICTaBUTh KaK CyMMY



cnenyromux crareit [13, c. 36-41]:
C - O<DOT + Ccou + OaMOpT + CHaKnaz[ + Cl'lpo‘h (2)

rae:
Coor — (OHA OILIaTHI TPYZA KIFOYEBOTO IepCoHaa (aHAJTUTHKOB, pa3pab0TYNKOB, TECTUPOBIIUKOB);
Ctoy — CTPaxXoOBbI€ B3HOCHI U MHBIE 00s13aTenbHbIe oTuncienus or ®OT;
Cavopr — aMOpPTH3aLMs 000PYJI0BaHUs M HEMATEPUATIbHBIX aKTHBOB (JIMLEH3HH);
Chaxnany — HaKIIaIHBIE Pacxolsl (apeH/ia, KOMMYyHAJIBHBIE YCIyTH, aIMUHUCTPATHBHBIN ITEpCOHA);
Chpou — TIPOYHE NPAMBIE 3aTPAThI (JIMIIEH3UU Ha HHCTPYMEHTBI, 00JIauHbIe YCIIYTH).

J1J1s1 KOMMEPYECKOro MPOEKTa pacuET KaXI0i CTaThbu sBIsieTCs 00s3areibHbIM. OIHAKO, KaK MI0KAa3aHO B O/
paszene 1.2, 1 open-source MPOEKTOB XapakTEepPHO CMEILEHHE CTPYKTYphI: 3arparhl Ha JHieH3HoHHOE 11O (Crpou)
cTpemaTcs K Hy/o, aMopTu3aius (Cayopr) 4ACTO HE YUHTHIBAETCA NP MCIIONb30BAHUM TUYHOTO 000PYI0BaHus, @ Ha-
knaabie pacxobl (Clyaxan) MUHIMH3HPYIOTCS 32 CUET ynan€HHoi pabotsl [10]. DTO MPUBOAUT K TOMY, YTO OCHOBHOM
CTaThEi 3aTpar B OTKPHITON pa3pabOTKe CTAHOBHUTCS ANbTEPHATUBHAS CTOUMOCTH BpeMeHH pa3paboTunkoB (Copor),

KOTOpast B ciiy4dac BOHOHTépCKOFO y4acTus HC UMECT NPSIMOTo JCHCIKHOTO BhIPAXKCHUSA.

1.3.3 Coenuduka 3KOHOMHYECKOH OIIeHKH Open-source MpPoeKTOB U CYLIEeCTBYIOIIHE MPOdeIbI

DKOHOMHKa CBOOOIHOTO 1 OTKPHITOTO [1O CTpOUTCS Ha MPUHITUIIHATIHHO HHEIX, 10 CPABHEHHUIO C TIPOTIPHETap-
HOW MOJIeITbI0, OCHOBaHISIX [13, . 99]. Ecnu kimaccuueckast MOJIEb OPUCHTHPOBaHA HA MAKCUMH3AIIUIO IPUOBLTH OT
TIPOIAYKH JIMIIEH3H, TO OpEN-source MpoeKThl 4aCcTO CAEAYIOT MOJIENISIM, OCHOBAHHBIM Ha MPEIOCTABICHUH COMMYTCTBY-
FOIUX IJIATHBIX YCIyT (MTOAAepIKKa, KACTOMU3AIIHs, XOCTHHT), Mpojaxke branded-Bepcuii Wi MOTyYeHUN TPAHTOB.

Knaccnueckne metonuku, Takue kak COCOMO u FPA, co3naBanuce st «coOOpHOI» MOIenu pa3paboTku
Y HE YYUTHIBAIOT KIIFOYEBBIC OCOOCHHOCTHU «Oa3apHoi» Mozemnu [3]:

1. AcuHXpOHHBII U pacTpenenéHHbIi BKIaa: Tpyao3aTpaTsl CKIabIBAIOTCS U3 HEPABHOMEPHBIX YCUIIMH MHOXe-
CTBa HE3aBUCHMBIX KOHTPHOBIOTOPOB, UTO JIETAET OICHKY B «9EJIOBEKO-MECAax» HEKOPPEKTHOM.

2. HematepuanpHas MOTHBALUS: BecoMyro 4acTh CTOMMOCTH COCTABIISCT MOTHBAIIU, OCHOBaHHAS Ha PEITyTAIlUH,
00y4yeHnHU WK uaeanusme («egobooy), KoTopasi He KOHBEPTHPYETCS HANPSIMYIO B ICHS)KHBIN SKBHBAJICHT.

3. DkocucTeMHas 3aBUCUMOCTh: CTOMMOCTh MPOEKTA PE3KO CHMKAETCA 3a CUET MOBTOPHOTO MCIIOIB30BAHHMS CY-
IIECTBYIONINX OTKPBITHIX KOMIIOHEHTOB, 9TO OTpaXkeHO B naHHBIX Census Il o moBcemMecTHOM HCIIONB30BaHUT
SI3BIKOBBIX MakeToB [2]. OmHAKO 3TO CO3MaéT CKPBITHIC 3aTPaThl HA MOIAEPKAHIE COBMECTHMOCTH M Oe3omac-
HOCTb 3aBUCHMOCTEH.

4. Tlapanmokc «kpuTHYecKoro pecypca»: Kak mokasano B Census III, MHOTHE )XKI3HEHHO Ba)KHBIE TSI HHPPACTPYK-
TypBI IPOCKTHI TOACepKUBAIOTCS 1-2 pazpaborunkamu [2]. C TOUKHM 3peHHS KITACCHIECKON OIICHKH 3TO «HU3KO-
3aTpaTHBI MPOEKT, HO ¢ MAKPOIKOHOMUYECKON MO3ULUN — AKTHB C BHICOKOM IIEHHOCTBIO M BBICOKUMH PHUC-
KaMH.

Taxwum 06pa3om, B HAyIHOH W METOTUIECKON JTUTEPaType CYIIeCTBYET MPOOeII: OTCYyTCTBYET alallTHPOBaHHAS
METONINKA, KOoTopasi OBbI, C OMHON CTOPOHBI, UCIIONB30Bala (POpPMAITEHBIHN ammapaT KJIaCCHISCKIX Moenell (Hanpumep,
JUTSL OLICHKU BHYTPEHHEH CI0KHOCTH aJITOPUTMOB), a C APYrOil — aJeKBaTHO YYUTHIBAJIA CIICIU(PHUKY OTKPBITOH pa3s-
paboTKu: pacnpeneéHHOCTh, HEMaTepHaTbHYI0 MOTHBAIIMIO, SKOCUCTEMHYIO HHTETPAIIIO U TTapaJoKCATbHOE COOT-

HOIIICHHE 3aTpaT M 00IIeCTBEHHOH IEHHOCTH.

1.34 BbiBoabI 110 TeopeTuquKoﬁ YaCTH H 000CHOBAHHE METOAUKHU VISl IPAKTHYECKOI0 pasjiejia

[TpoBen&HHBII aHAIHU3 1TO3BOJISIET CHOPMYIIMPOBATD CIIEIYIOLINE BHIBO/IBIL, SBIISIOIINECS OCHOBOM JJIs paK-
THYEeCKOTo pacuéra B [aBe 2:
1. JInst OLEHKH aJrOpUTMUYECKOH CIIOKHOCTH pa3pabaThiBa€MOro apxXHUBaToOpa BO3MOXKHO HCIIOJIb30BAaHKE aMapa-

Ta napamerpuieckux moxeneit (agantupoanHoii COCOMO) Ha 3Tane NpoeKTHPOBaHUSI.
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2. CrpyKTypa 3aTpar JUIi Open-source MpoekTa OyeT KapAWHAIBHO OTIMYAThCSI OT KOMMEPUECKOTo: HeO0OXOIH-
MO paccuuTaTh JBa CHEHAPUSI — «KOMMEPUECKHID (MOJIHAst KaJbKY/ SIS 110 popMylie 2) U «pealbHbIi open-
source» (y4€T TONBKO MPAMBIX MaTepHAIBHBIX 3aTPaT U aJILTEPHATUBHOM CTOMMOCTH BPEMEHH).

3. KiroueBbIM 95KOHOMUYECKUM ITIOKa3aTeleM Ui MOZOOHOT0 MPOEKTa SIBISIETCS] HE MpsiMasi TPHOBLIb, 8 COOTHO-
HIeHHe OOIECTBEHHOMN TOJIE3HOCTH (LIEHHOCTH) K TIOHECEHHBIM 3aTpaTaM. JTo TpeOyeT BBECHNUS B aHAIN3 Ka-
YECTBEHHBIX U KOCBECHHBIX KOJIMYECTBEHHBIX METPHUK.

4. Tlpennaraemasi B paboTe METOAMKA JOJDKHA OBITH THOPUIHON: codeTaTh (popMasIbHBINA PAacUET A1t YacTei mpo-
€KTa, MOAJAIOMINXCS OLCHKE (TPYA03aTpaThl Ha peaTn3anuio SApa), ¥ SKCIEPTHYIO OLEHKY IS CIeu(nIecKux
aCIIEKTOB Open-source (CTOMMOCTH MOIJICP)KKH COOOIIEeCTBa, IIEHHOCTD TOPT(OIIHO).

JlaHHbIl TeopeTnueckuii 6a3uc MO3BOJISET MEPEHTH K MPAKTHYECKOW 4acTH paboThl — IKOHOMHUYECKOMY

000CHOBAHMIO Pa3pabOTKKA KOHKPETHOTO MPOrPAMMHOTO IPOAYKTA C OTKPBITBIM MCXOTHBIM KOJIOM.
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2 Pacuér IJKOHOMHYECKHX MoKa3arejeil pa3padoTKM NMPOrpaMMHOIO NMpo-

AYKTa ¢ OTKPBITBIM UCXOJAHBIM KOJI0M

2.1 OcHoOBHBIE XapaKTePUCTHKHN pa3padaTbiBaeMoro NporpaMMHOrO NPoAyKTa

2.1.1 ®PopmyaupoBKa NpodjieMbl H NOCTAHOBKA 1ieJiell pa3padoTkn

HecmoTps Ha oOuime CylIeCTBYIOIMX PELICHUH JJIsl CKaThsl JaHHbBIX, aHallM3 COBPEMEHHOTO Open-source
nanamadTa, npoBea¢HHbIN B oTuéTe Linux Foundation (Census III), BEIsBIISIET CHCTEMHYTO TPOOJIEMY: MHOTHE KPUTH-
YECKH BaKHBIC MPOCKTHI, BKITFOUAst 0a30BbIC YTHIIUTHI, AECATHICTHSIMHA ITOIACPKABAIOTCSA CHIaMHA 1-2 pa3paOoTIHKOB,
YTO CO3/1aET PUCKHU ISl OE30IaCHOCTH U yCTOHYMBOCTH HU(poBoi nHGpacTpyKkTypsl [2]. [lapagoxe 3akmtoyaercs B
TOM, YTO IPH BBICOKOH OOIIECTBEHHOH IIEHHOCTH TaKHe MPOEKTHl HE UMEIOT MPO3pPavHbIX SKOHOMHUYECKUX MOJENeH,
TTO3BOJISTFOIIUX OLIEHUTH PEaTbHYI0 CTONMOCTD MX CO3AaHUS M MOIIEPKKH.

Takum 0Opa3om, mpodIeMa 3aKIIF09aeTCs He B OTCYTCTBUH (DYHKIIMOHAIFHOTO aHAJIoTa, a B HEIOCTAaTKEe Me-
TOJIMK JIJIsI SKOHOMHYECKOTO 000CHOBaHUS pa3pabOTKH U TOIICPKKH MaIIbIX, HO HHPPACTPYKTYpPHO 3HAYUMBIX Open-
source MpoekToB. JaHHas paboTa paccMaTpuBaeT CO3AaHHE HOBOTO KOHCOJIBHOTO apXUBAaTOpa HE Kak Lelb caMmy Io
cebe, a KaK MPaKTHYECKUI KeHc T arpoOaruy TaKoH METOIUKH.

[enblo MpaKTHYECKOW YacTH paOOTHI SBISIETCS pa3padoTKa U arpoOaIis METOAMKH SKOHOMHUYECKOT0 000CHO-
BaHMS JUIS MaJIOro Open-source MpoeKTa Ha IpuMepe CO3JaHNs KOHCOIBHOTO apxuBaropa. [IpoekT crieayet KpuTepusM
SMART:

+ Specific (KonkperHas): Pa3paborars kOHCONBHYIO yTHiHTY, peanusyronryto anmroputm DEFLATE misa cxka-
THS/PACIIaKOBKU OTACIBHBIX (aiiiioB.

* Measurable (M3mepumas): JlocTu4b CTETIEHH CXKATHS, COITOCTABUMOM C ‘gzip -6°, Ui 3TaJOHHOr0 Habopa JaH-
HBIX.

* Achievable ([Joctmxumas): Peann3oBars cuiamMu OJHOTO pa3paboTyrKa cpeaHei KBan(UKaIuy 3a 3 MecsIa.

* Relevant (3naunmas): Co3narh OTKPBITBIA KeWC JuIs OTpabOTKH METOAMKU pacuéra, aKTyalbHOH B YCIOBHSX,
onucanabix Census II1.

* Time-bound (Orpanndennas mo BpeMeHH): Cpok noiaHoH pa3pabotkn MVP — 3 kajeHIapHbIX MecsIa.

2.1.2 AHaju3 neJeBOil ayIUTOPUH U CIIeHAPUEB HCIO0JIb30BAHUS

Pa3pabarbiBaeMblii MPOAYKT MO3UIIMOHUPYETCS KaK yueOHO-IEMOHCTPAIMOHHBIMN, HO €T0 1IeJIeBast ayTUTOPHUs
OTpakaeT pPeasbHbIE CETMEHTHI MOTPeONTENEeH MOJOOHBIX yTHIIUT:

1. CTyneHTHl M HauMHAIOIIME Pa3padOTUMKH: [ M3ydeHns: OCHOB alTOPUTMOB CXKaTHsi, paboThI ¢ (aiIoBBIMU
CUCTEeMaMH U MPaKTHKU pa3padbotku Ha Cu/C++.

2. Cucremusle agMuHHUCTpaTopsl U DevOps-nmkeHepsl: [[ng aBToMaTH3auy pe3epBHOTO KOMHMPOBAaHMS M JIOT-
MCHEIXKMEHTA B CPefiax, e MPEIbABIAIOTCS TPEOOBAHUS K JIMIIEH3NOHHONW YHCTOTE M MUHHMAJIN3MY 3aBHCH-
MOCTeH.

3. CoobuiectBo open-source: Kak nmoreHnuagbHas 0CHOBA sl (POpKa WIIM HKCIIEPUMEHTAIbHON TUIOMIAAKH JIIst

TECTUPOBAHNA HOBBIX MO}II/Iq)I/IKaHI/Iﬁ AJITOPUTMOB CKATHUA.

2.1.3 ®opmupoBaHne TpeOGOBaHNI K MHHHMAJIBHO KH3HecnocoO0HoMy npoaykry (MVP)

MuHUManbHO Xu3HeciocoOHast Bepeust npoaykra (MVP) BkimtoyaeT cienyromuii GyHKIMOHAN, CTPYKTYpH-
POBAHHBII 110 MOAYJISIM:
* Monyns BBOza/BbIBO/IA: UTEHHE U 3aNMCh JAaHHBIX U3 (aiiioB, nepeaada JaHHBIX Yepe3 CTaHAAPTHbIC TIOTOKH
(stdin/stdout).
* Monynb anropurma cxarus: Peannzanus anroputma DEFLATE (LZ77 + xonupoBanue Xaddmana) ¢ omHuM

MIPEIYCTAaHOBJICHHBIM YPOBHEM CHKATHSI.
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* Monyne uaTepdetica komanauoi ctpoku (CLI): O6paboTka apryMeHTOB I BBIOOpa pekuMa padoThl (Cka-
THe/pacnaKkoBKa), yKa3aHHsl BXOIHOTO ¥ BEIXOJHOTO (haiyioB.
* Moaynb TectupoBanusi: Habop unit-TecToB Jyisi IPOBEPKU KOPPEKTHOCTH PAbOTHI siipa aJlrOpUTMAa.
ApXUTEKTypa IPOeKTa CO3HATEIHHO YIIPOIIEHA 110 CPAaBHEHHUIO C TIPOMBIIUICHHBIMH aHAJIOTaMH (TaKUMH Kak ‘bzip2*

nim ‘XZ‘) 1 OPUCHTUPOBAHA Ha HAITITHOCTD peain3alilui 1 JIETKOCTh OIIEHKH TPpyAO3arpar.

2.14 Bepml)mcalmﬂ OICHKH TPyA03aTpaT HA OCHOBE aHAJIU3A HCTOPUYCCKUX JAaHHBLIX aHAJIOr0B

Jliist 060CHOBaHUS PEANMCTUYHOCTH IJIAHUPYEMBIX TPYIO3aTpar ObUT MPOBEAEH CaMOCTOSATEIbHBIN KOJINYe-
CTBCHHbIH aHAJM3 HCTOPUH Pa3pabOTKU TPEX KIACCHYECKUX OpPen-source apxXuBaTopoB. MeTONONOr s 3aKIII0YaIach
B cOope 1 00paboTKe JaHHBIX U3 MYyOIMYHBIX Zit-PENO3UTOPUEB C MCIIOJIB30BAHUEM CKPHIITOB HA OCHOBE KOMaHJ ‘git
log* u “git diff* [14].

Tabnuna 3: Pe3ynbrarsl CpaBHUTEIBHOTO aHAJIM3a HCTOPUH Pa3pabOTKU Open-source apxuBaTopoB (II0 JaHHBIM git-

peTno3uTOpreB)
Kpurepuit bzip2 xz utils zstd
[epuon ananm3a (IT.) 1997-2023 2009-2023 2015-2023
Oouiee ymcio kommutoB | 180 > 1000 > 3000
OpHueHTUPOBOUHBIM yHu- | ~ 16 600 3HAYUTENbHBINA Haunbonpmmit
CTBIH  NPUPOCT  CTPOK
Kozma*
BersaBnennas monens pas- | MHauBnayanbHas, Pactipenenénnas ¢ | IlpomblnuieHHas, Ko-

paboTku

C  TepexoaoM K
TOJIZIEPXKKE COO0IIIe-
CTBOM

BBIJIEIEHHBIM MEWH-
TEHHEPOM

MaHIHas

Omnenka peneBaHTHOCTH | Bricokas (0a3oBbii | YMepenHas (Bepx- | Huskas  (mpombrmi-
KaK aHaJjora Kelic) HSSL TpaHHIA CIIOXK- | JIEHHBIA MacIiTal)
HOCTH)

*PacuéT BBINOIHEH aBTOPOM Ha OCHOBE arperupOBAHHOM CTaTHCTHKH Zit-PEIIO3UTOPHEB.

AHanu3 mokasai, 4To IPOeKT bzip2, ABIAIONMHIICS MOMHO(QYHKIHOHAIBHBIM apXHBAaTOPOM, OBLT CO3MaH U JITHTEIBHO MOIACPIKHBAIICS
CHJIaMH, SKBHBAJICHTHBIMH paboTe OHOTO pa3padordnka. Ero utorosslii 0066M kozia (X2 16.6 ThIC. CTPOK) M HCTOPHSI KOMMHTOB [O3BOJIIOT CAEIIATh
BBIBOJ] O PEATMCTHYHOCTH Pa3pabOTKH aHAJIOTMYHOTO M0 Macmitady, HO Gonee mpoctoro (ucmonb3yromero cranaaptaeiii DEFLATE) nponykra B

CKATBIC CPOKH.

2.1.5 Omuenka Tpy103aTpaT U pecypcoB A5 pa3padoTKku

Ha ocHoBe mpoBeIéHHOTO cpa**BHUTENBHOTO aHAN3a, a TAKXKE C YUETOM NPUHIIUIIOB JEKOMITO3HIIMH PaboT MO METOIOIOTHH, H3110-
skeHHo# B [13, ¢. 86-90], cocrapnena geranbHas OlLeHKa Tpymo3arpar. Jms pacuéra donma omnarsl Tpyna (POT) npuHsATa PHIHOYHASL CTaBKa
paspaboruuka cpeaneii kBaaupuxauu (C-nmporpammuct/umkenep I10) B pazmepe 1 200 py6./9ac, 9TO COOTBETCTBYET JaHHBIM O PETHMOHAIBHOMY

PBIHKY Tpyna Ha 2024-2025 rr.

Tabmuna 4: Ouenka Tpyno3arpar Ha pa3paboTKy MPOrpaMMHOTO MPOAYKTa

Oran pa3paboTKu Tpymo3arparsl, gac Cragka, py0./gac | CtommocTs, pyoO.
Awnanu3 TpeboBaHM U npoekTHpoBaHue | 40 1200 48 000
APXUTEKTYPbI

[IporpammupoBanue (peannzanus moay- | 100 1200 120 000

neit)

TectupoBaHue U OTIaAKa 40 1200 48 000
Hammcanune noxkymeHTanmuu u moaroros- | 20 1200 24 000

Ka penusa

Hroro mo ®OT 200 240 000

Takum oOpa3om, oOmmas oneHka Tpygo3arpar Ha co3nanue MVP koHcombHOTrO apxmBaropa cocrasiseT 200 uenoBeKo-4acoB, a HOHA
omnars! Tpyna (POT) — 240 000 py6uneii. JlanHast oleHKa SBISICTCS KOHCEPBATUBHOU M ONUPASTCs HA aHAIHM3 HanOoJee PeleBaHTHOrO aHajIora
(bzip2), uTo obecreunBaeT 3arac NPy IIAHUPOBAHUI U COOTBETCTBYET IIPHHIUIIAM PEaTUCTHYHOTO IIPOTHO3UPOBAHMS B YCIOBHSAX MAJIOTO Open-

source mpoeKkTa.
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2.2 PacyéT 3KOHOMUYECKHUX MOKa3aTeJieil pa3padoTKu NPOrPaMMHOIO NPOAYKTa

2.2.1 Pacuér kanutaabsnbix 3aTpat (CAPEX)

Kanuranshsie 3arparsl (CAPEX) BKIIIOYaIOT Bce €JMHOBPEMEHHbIE MHBECTULIMU, HEOOXOIMMBIE I CO3IaHKs IPOrPAMMHOTO IPOJLYKTa.

JU1 IpoeKTa, HCHOMB3YIOEro HCKITIOUUTEIFHO OTKPHITEIe HHCTPYMEHTHL, cTpykTypa CAPEX cymecTBeHHO OTIMYAEeTCs OT TUIIMYHON KOMMepde-

CKO#1 pa3paboTKu.

Tabmuma 5: Crpykrypa kanutanbHbix 3arpar (CAPEX)

Crarbs pacxonoB OcHoBaHue 1J1s1 pacuéra Cymma, pyo.
®onp omarsl Tpyna (POT) Jlannbie u3 TaOmuiie! 4 240 000
JInuensuonnoe I10 u UHCTPYMEHTHI Hcnone3yercs Tonbko open-source crek | 0
(NeoVim, GCC, Git, Forgejo)
O6opynoBaHue (aMOPTH3AIHS) Hoytbyk paspabotunka (80 000 py6.), | 6 667
CpOK ciyxO0bI 3 Tofa, nmepuos pa3padboT-
ku 3 mec. (0.25 rona).
AMopTH3anus: w x 0.25 = 6667
Haknagnsie pacxofsl 15% ot ®OT (apenma paboyero mecra | 36 000
JIOMa, UHTEPHET, EKTPHUYCCTBO)
240000 x 0.15 = 36 000
Pe3epBHblit hoHI 10% ot cymmsl mpsimeix 3arpar (POT | 24 667
+ O6opynoBaHKe) HA HEMNPEIBUICHHBIC
pacxomsl
(240000 + 6667) x 0.10 = 24667
HUTOI'O CAPEX 307 334

Takum 00pazom, 001IMit 00BEM KarUTAIBHBIX BIOKEHHH, HEOOXOAMMBIX JUIA 3aIycKa rpoekTa, coctapisieT 307 334 pyoas. Kpurtuuecku

BaXXHBIM OTIIMYHUEM OT KOMMEPUYECKOTO CHEHApUs SABJIACTCA HYJIEBask CTOMMOCTD JIMIEH3UOHHOTO HO, YTO HAIPSAMYIO BBITCKACT U3 CI)I/IHOCO(i)I/H/[

OTKPBITOTO KOJIA M SBIISETCS KIIOYEBBIM (PAKTOPOM CHIKEHHS IIepBOHAYAIBHOTO 6apbepa aist Bxozaa [3].

2.2.2 Pacuér onepannonnsix 3atpar (OPEX)

Onepanuonnsre 3arparsl (OPEX) — 3T0 exxeronHbie pacxosl Ha IOAIEPIKKY M SKCILTYaTaluIo paboTaIoNMero mporpaMMHOro IIPOIyKTa

TI0CJIE €ro penusa.

Tabmuma 6: CTpyKTypa ToIoBIX onepanroHHbIX 3arpar (OPEX)

Crartbs pacxooB

Meton pacuéra

Cymma, pyo./rox

XocTuHr 1 HHPPACTPYKTypa

Hcnonb3oBanue  OECIIATHOTO — Tapu-
¢a myOmmunoit mardopmer (GitHub,
GitLab). iy crieHapus ¢ TIOTHBIM KOH-
tponem: aperna VPS 500 py6./mec. [15]

0 (6 000)*

Texanueckas MOAACPIKKaA

0.25 craBkum wuHXeHepa (peakuus Ha
issues, mpaBKa JOKyMeHTanuu). 3/m: 120
000 py0./mec.

120000 0.25x 12 x 1.3 (¢ yuérom cTpa-
XOBBIX B3HOCOB 30%)

468 000

MapKkeTHHT 1 IPOJBIDKCHHE

MuHUMaNBHEIHN OFO/pKeT (ITyOKaIus Ha
dopymax, 6azosoe SEO)

5000

OOHOBIIEHHE JTUIIEH3UI

Bce HMHCTpYMEHTBI M 3aBUCHMOCTH —
open-source, OOHOBIICHHS OECITATHBI

0

HUTOI'O OPEX

473 000 (479 000)*

*B pacuérax MCIOJIb3yeTCs BAPUAHT C OECIIATHBIM XOCTHHIOM KakK HauOonee THITMYHBII Ut Manbix npoekToB [2]. Croumocts VPS ykazana juis

CIIPaBKH.

OcHoBHotli crareéiit OPEX sBiseTcst TexHI4YecKas oaaepxkka. B Mogenu open-source mpoekra [3] 4acTb 3T0if pabOTH MOXKET BBINION-

HATBCA C006H.ICCTBOM, OJHAKO IJIs rapaHTUPOBAHHOIO MOAACP)KAHU ITPOEKTA B pa60TOCl’IOCOGHOM COCTOSIHUH B pacqé'r 3aJI0’)KCHBI MUHHUMAJIbHBIC

3aTpaThl HA YACTHYHYIO 3aHATOCTh Pa3paboTUHKa.
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2.2.3 IIporHo3upoBaHue BHIPYUYKH OT BHePEHHUS NPOAYKTA

I[J'Iﬂ open-source NpoeKTa, pacCupoCTPaHIEMOro 1104 J'II/II.IGHSI/IC?I GPL, TpaguLHOHHAsA MOJACIb MOHETHU3AITUN Y€PE3 IPOAAKY JIALIEH3UN

HENpUMEHUMaA. B xauecTBe 0CHOBHOI MOJEIIN IPUHATAa MOJEJIb IJIATHOM MOJACPKKH H KOHCAJITHHIA JUISI KOPITOPATUBHBIX HOHBSOBaTeJ'ICﬁ, Ke-

JAIOIMX TaPaHTHPOBATh PabOTOCIIOCOOHOCTh M OE30MaCHOCTh YTHIMTHI B CBOCH HHMPACTPYKTYpe.

Tabmura 7: JaHHBIC IS TPOTHO3UPOBAHUS TOTOBOM BRIPYUKH

IMapameTtp Oobo3naueHune 3naveHue
OO6mnit pa3mep neneoit ayautopunt (MT-kommanun Mano- | Nipiqy 5000
TO U CpemHero pasmepa B PO)
KoHBepcus B yCTaHOBKY/ITOJIb30BAHHE MIPOLYKTOM Cinstall 2%
KouBepcus monp3oBatesieil B KIHEHTOB matHoi momaepk- | Coctive 5%
KH
CpenHee KOJTMYSCTBO KOHTPAKTOB B IO HA MOJIH30BATEIS Q 1
Cpennuii TONOBOM KOHTPAKT Ha MOIICPKKY Paug 25 000 py6.

Ha ocHOBe 3THX IapaMeTPOB PacCUUTHIBACTCS IPOTHO3HEIN JeHexKHbIH noTok (Tabmumna 8).

Tabnuia 8: PacuéTHbIN NEeHEeXKHBII TOTOK OT AKCIITyaTalliH

oxa3arean ®opmyJia pacuéra 3navyeHue
AKTHBHBIE TTOJIb30BaTeNId B MECSI] (KOMITAHUN ) U = Niotai - Cinstall 5000 - 0.02 = 100
KiuenTs! muiaTHON NOJAEPKKH B TOA, U =U-Cuetive 100-0.05=5
MecsuHas BbIpydKa V=U - Q- P‘f;” 5122000 ~ 10417
I'onoBas BeIpydKa V=V.12 125 000 py6.

Ipornosupyemas rojoBas BbIpyuka coctasiser 125 000 py6ueii. lanHas nudpa KOHCepBaTHBHA U OTPAXKAET PEalIMH HUILIEBOIO Open-

source MpOAYyKTa, I7Ie MOHETU3AIIUS SBIISCTCS CIOXKHOW 3a/a4eil U 4acTo He SBISETCS OCHOBHOM LIENbIO pa3paboTky [2].

2.2.4 Pacuét npuObLIM U peHTa0eILHOCTH

Ha ocHoOBe mporHo3a BBIPYyUYKH U 3aTpaT GOPMHUPYETCs MPOrHO3HEIN 0TYET 0 MpHOBLIAX U yObITKax (Tabnuua 9).

Tabmuma 9: [TporHo3HEI O0TYET 0 MPUOBLIAX U YOBITKAX (TOMXOBOIA)

Iloka3zareanb ®opmyaa pacuéra 3HaueHue, pyo.
Bripyuka (Revenue) V (u3 Tabm. 8) 125 000
IMepemennbie pacxonsl (KoMUCCUH TUIATEXHBIX CU- | Cher = V- 0.05 6 250

creM 5%)

BanoBas npu6bsLis (Gross Profit) GP =V —Cyar 118 750
Oneparmonnsie pacxozst (OPEX) Copes (13 Tabu. 6) 473 000
[pudsras 10 Hanoroodao:xenus (EBIT) EBIT = GP — Copen -354 250
Hauor na mpu6suib (20%)* Tax = 0 (mpu yOBITKE) 0

Yucras npudslis (Net Profit) NP =FEBIT —Tax -354 250

*[Ipu pacyére HaJOra Ha IPUOBLIH YUUTHIBACTCS, YTO HajoroobmaraeMas 6a3a He MOXKET OBITh OTPUIIATEIBHOI.

Kax BUIHO U3 paC‘{éTOB, TIPOCKT SABJIACTCSA yﬁbITO‘lHLlM IIpH paCCMOTPEHUU UCKITFOYUTEIIBHO MPSAMBIX (.’pPIHaHCOBI;IX TIOTOKOB. FOI[OBOﬁ

yObITOK cocTaBisiet 354 250 py6neit. Penrabensrocts nponax (ROS) orpunarensHa. JlaHHBIH pe3ysbTar sIBISETCS TUIMYHBIM JUISI MHOTHX Open-

source MPOEKTOB, IEHHOCTh KOTOPBIX 3aK/II0YAECTCA HE B MPSAMOH MOHETH3AllUH, a B CO3JaHHU OOLIECTBEHHOTO Oiara, IOCTPOCHHH PEHMyTalluH,

noptdonuo pazpaboTyrKa H KOCBCHHBEIX SKOHOMHYECKHX dhdexrax [1].

2.2.5 Apantauusi METOAUKH JIsi MHHAMBUAYAJbHOH open-source pa3padoTku

ITpuBenEHHBII BBIIIE PACIET COOTBETCTBYET (HOPMATLHOMY «KOMMEPUECKOMY» clieHapHio. OJHAKO AT HHIUBUIYaIbHOTO pa3padoTIHKa

WU MaJIOH KOMaH/IbI SHTY3HAaCTOB SKOHOMHUYECKAsT MOAECIIb KapAUHAJIbHO MECHSCTCA.

HJ’[S{ HUHAUBUAYAJIBHOTI'O pa3pa60Tqm<a OCHOBHBIMH «TOXOJ1aMW» SABJIAKOTCA:

* Hakonuenue 4esioBeyeckoro kanuraia: [Ipuobperéunsie HaBbiku (ontuMuszanus C, paboTa ¢ alrOpuTMaMK) SKBUBAJIEHTHBI TPOXOXKIE-

HUIO yDIyOnéHHOro Kypca ctoumoctbio 50 000—-100 000 py6.

. Yer]UleHl/le penyranuu B coodmecTBe: Hannuue YCIEHIHOI0 Open-source NpoeCKTa MOBBIIIACT CTOUMOCTD Haca 6y11ymel71 paGOTBI paspa-

OoT4HKa.
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Tabnuma 10: CpaBHEHHE YKOHOMHUYECKHX MOJIeNIel pa3paboTKu

IToka3zareinb d®opmanbHbIii  KOMMepuyeckuil | PeajibHbII MHAMBHAYAJIbHBIA CHEHA-
cueHapuii puii
CAPEX 307 334 pyO. (monHBIA pacy€T) 8 000 pyo. (amopTuzarus [1K + sneprus)
OOT 240 000 py0. (peIHOYHAS CTaBKa) 0 py0. (anpTepHATHBHAS CTOMMOCTE BpE-
MeHH, TPYA J0OPOBOIBIIA)
OPEX 473 000 py6./ron (Bxirouas mon- | 0 py6./rox (moamepr ka o Mepe BO3MOXK-
JIEPIKKY) HOCTEN)
Bripyuka 125 000 py6./rox (mporHO3) 0 — 50 000 py6./ron (HeperyspHBIE T0-
HAaTbI)
[puosLIH -354 250 py06./ron (yOBITOK) HemaTtepuanabHasi BbIroaa (moptgommo,
3HAHUS, PEITyTaI)

» CoumnasbHas noss3a: Bxinaza B skocucremy cBo6oaHoro I10, KOTOpo#, CONIaCHO HCCIIEOBAHUSM, MOJIB3YIOTCS MAJITMOHBI [2].
Takum 00pa3oM, SKOHOMHYECKast [EIecO00Pa3HOCTh HHANBHUYaIbHOM Open-source pa3paboTKK OLIEHUBACTCS HE Yepe3 IPU3MY IIPSMBIX

(bI/IHaHCOBLIX PE3YyabTaTOB, @ YEPE3 aHAJINU3 AOJITOCPOYHBIX HEMATCPUAJIBHBIX BBI'OA U aJIbTEPHATUBHBIX U3ICPIKEK.

2.2.6 BpiBoabl Mo moapasaeny 2.2

Pacuér sKoHOMHYEeCKUX MTOKa3aTelnell pa3paboTKi KOHCOJIIBHOTO apXHUBAaTOPa ¢ OTKPBITHIM HCXOIHBIM KOJIOM ITOKa3all:

1. Crpykrypa 3arpar Juis open-source rnpoekra paaukaibHo cmetieHa: CAPEX MuHUMU3MpOBaH 3a c4éT GECIUIAaTHBIX HHCTPYMEHTOB, OCHOB-
Hy10 om0 B HEM coctaBisier DOT.

2. B pamkax TpaJUIMOHHON (HUHAHCOBOW MOJIEIH MPOEKT SBISETCS YOBITOUHBIM (YHCTBIH YOBITOK 354 ThIC. py0. B TOX), YTO SBISETCS HOP-
MaJBHBIM JUISI Open-source MpoayKTOB, HE OPUCHTUPOBAHHBIX Ha IPSIMYIO MOHETH3ALIHIO.

3. KiroyeBoil 5KOHOMHYECKHUI MApaOKC OPen-source 3aKiIovaeTcsi B HECOOTBETCTBUU BBICOKOH OOLIECTBEHHOMH MOJIE3HOCTH MPOEKTa U €ro
HU3KOW MJIM OTPULIATENIHOM KOMMEPYECKOi peHTa0eIbHOCTH.

4. Jlns MHANBHIYaIbHOTO pa3pa0oTYMKa METOHKa pacuéra JOJDKHA OBITh afanTHPOBaHA: BMECTO (DHHAHCOBBIX IOTOKOB Ha IIEPBBIM IIAH
BBIXOJTHT OLICHKA aJbTEPHATHBHOI CTOMMOCTH BPEMEHHU U HEMATePHAIbHBIX BBIFOJ (IOPTHONHO, PeIyTaIHs, YeOBEUSCKUM KAaUTa).

Tonyuennble U pbl Ciry’kar 0CHOBOM 1151 GUHAIBHOTO aHanu3a 3G (HEKTUBHOCTH MPOEKTA B CIAEAYIOIIEM ITOpa3/Iee.

2.3 Ananu3 3¢¢eKTUBHOCTH BHEPEHHsI MIPOrPAMMHOIO NMPOAYKTA

2.3.1 Pacuyér Touku 6e3yobiTounoctu (THY)

Touka 663y6]:ITO‘{HOCTI/I Onpeacisaer MUHUMAaJIbHBINH 00BEM poaax, HeO6X0lIHMLIﬁ JUTSL TIOKPBITHUS ONIEPAIIMOHHBIX 3aTpar. I[J'I}I TIpOEKTa

C BBIPYUKOI1 OT INIATHOM MOJIEP)KKH OHA PACCUMTHIBACTCSA MO (hopMmyIIe:

CHOCT
Q = 5 4~ 3
TBY Por — Coepron (3)

e Choer — nocrosuusle 3arparsl (OPEX), Py — LeHa koHTpakTa noaaepkkH, Crep.ex — IE€PEMEHHBIE 3aTPAThl HA EUHMILY.

Tabmuma 11: VicxomHble aHHBIC U pacuéTa TOYKH 0e3yORITOIHOCTH

IMapameTtp Oo6o3naueHune 3HaveHue

[Mocrostansie 3atparsl (OPEX) Crocr 473 000 py6./rox (n3 Tadn. 6)
[ena 3a enuHUIY (CpeaHMI KOHTPAKT) Py, 25 000 py6. (u3 Tabm. 7)
Iepemennsie 3aTpathl Ha eUHULLY (5% KOMHC- | Crepen 1 250 py®.

cus)

473 000

35000—1250 ~ 20 koHTpakKTOB B rojl. B neHexHoM Bolpakenun: Vrpy = 20 X 25000 =

IMoacraBuB 3Ha4YeHUs, HOTy4aeM: QTpy =
500 000 py6./rox.
BoiBog 1: J]yist MOKPBITHS 3aTpaT MPOEKT JOKEH 3aKI04aTh He MeHee 20 KOHTPAaKTOB IUIaTHOM noaaepsxku B rof. I1pu nporuose B 5

koHTpakToB (Tabnuia 8) mpoekT 3aBeqOMO yOBITOYEH B paMKaX JaHHOW MOJIEIH.

2.3.2 Pacuér cpoka okynaeMocTH ¥ Bo3Bpara Ha unBectuuuu (ROI)

Cpok okynaemoctu (PP) u Bo3Bpat Ha unBectuiuu (ROI) paccuntbiBatores uist kanutanbHbix 3atpar (CAPEX).
. . _ 307334 . _ _
Ipu oTpruaTensHOH MPUOBLIM CPOK OKYNaeMOCTH (OPMAIBHO CTPeMHUTCA K Geckoneunoctn: PP = ~o-20e0 ~ —0.87 (He okymnaer

cs).
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Tabmuma 12: Jlanasie 1i1s pacuéra cpoka OKymnaeMOCTH

ITapamertp Oo0o3HauyeHue 3HaueHue
KanmransHble 3aTpaTs CAPEX 307 334 py0. (u3 Tabm. 5)
YucTast mpuObUIH B TOJ Pierron -354 250 py6./rox (u3 Tabi. 9)

PenrabenprocTh nHBecTHIM (ROI) Takke oTpULaTebHa:

P, — CAPEX —354250 — 307 334
SR T x100% = —————— " U 2 100% & —215%. 4)
CAPEX 307334

BoiBox 2: C TOYKM 3peHHsI KIIaCCUYECKOTO (PMHAHCOBOTO aHan3a, MPOeKT adcomoTHO HedpdexTuBen: CAPEX He okymaercs, Ha

ROI =

Ka>K/IBIi BIIOJKEHHBIH pyOIIs npuxonurces 2.15 py0is yobiTKa.

2.3.3 Kpuruyeckuii aHaJM3 pe3y/1bTAaTOB M a1aNTAllUsl METOAMKH OLIEHKH JJIsl open-source

ITomyueHHbIe OTpHIATENbHbIE IOKA3aTe! SBILIOTCS He OIMHMOKOH pacuéra, a oTpaxkeHHeM (QyHIaMEHTaIbHOTO IPOTHBOPEUNS, ONICAH-
HOTO B HCCJIEAOBAHUAX: IONBITKU OLIEHUTH OPeNn-source MCKIYUTENBHO Yepe3 NpsMble (PUHAHCOBBIE OTOKH 3aBEIOMO BEAYT K OTPHULIATEIIBHBIM
BBIBOZIaM, TAaK KaK HE yYUTBIBAIOT IIPUPOAY €ro IeHHOCTH [16].
OTBeT Ha BONPOC KypCcoBOii padoThl (hopMysIMpyeTcs B iBA ITana:
1. M0o:XHO 1M NOJIy4YHTh AeHbIH ¢ open-source npoexkTa? Jla, HO He yepes NPSMYI0 NMPOJAXKY JIULEH3UH Ha AApO NPoeKTa. AHAIU3
MPAKTUK MOHETH3ALMH TTI0KA3bIBACT, YTO J0XOJ] TEHEPUPYETCS Yepe3 COMYTCTBYIOIHE YCJIYrd U Mojesu [15]:
+ IlnaTHasi moAAep:KKa M KOHCAJITHHT (pealn30BaHO B HAIIe MOJENN).
* Moneas Open Core: 6ecnatHoe siapo (GPL) + mnatHble nponpreTapHble JOIOIHSHUS (HanpuMep, rpadudeckuil nuTepdeiic, odmaunas
CHHXPOHH3ALNs).
+ SaaS (I1O kak ycsyra): XOCTHHT YIPaBJIsi€eMOi BEpCUU apXHUBaTopa B o0JIaKe.
* Kpayndauaunr u cnoncoperso (uepe3 Open Collective, GitHub Sponsors).
2. Kak paccunTaTh peHTafeIbHOCTE open-source npoekra? Kiaccnuecknii pacuér ROI menpumennm. HeobxoxymMa axanTupoBan-
Hasi METOAMKA, BKJIIOYAIOIIAs:
1. Pacuér «3arparHoii» komnoneHTbl: [To knaccuyeckoit cxeme (CAPEX, OPEX), kak ObL10 mpozenaHo B 1. 2.2.
2. OueHKa «I0X0THOI» KOMIOHEHTHI: He Kak IporHo3 mposax, a Kak MHOTOKPHTEPHAILHASI MOJe/Ib, YIUTHIBAIONIAs:
* JleHe)XHbIE TOTOKH OT THOpuaHBIX Mozenei (Open Core, SaaS).
* DKOHOMHIO Ha peKJaMe U HaliMe 3a CUET peryTalHH.
* Haxkomenue 4exoBedecKoro Kamuraia (pPOCT CTOMMOCTH Yaca pa3padoTIHKa).
+ CounanbHbBIH M 9KOCHCTEMHBII BKJIaJ], KOTOPBIH, KaK IIOKa3bIBAIOT MAKPOIKOHOMUYECKUE HCCIEAOBAHNS, MOXKET B IECSTKH pa3 Hpe-
BBILIATH MPSMBbIE 3aTPaThl HA Pa3paboTKy [16].
3. Pacuér «cKoppeKTHpPOBAHHOIi peHTa0e bHOCTH»: COMOCTaBICHHE COBOKYITHOCTH BBITO[ (B T.4. HEMaTepPHAIbHBIX) C COBOKYIHBIMH 3a-

TpaTaMH.

2.3.4 Cpoanble NOKa3aTe/ Iy U MPAKTHYECKUE PeKOMEHIAL N

Tabnuma 13: CBomHbBIE SKOHOMHYECKHE ITOKa3aTeNIn POEKTa

Ioxa3aresn 3nauenue (popMabHBIA pacyér) HMHTepnperanus U peKoMeHJalA

CAPEX 307 334 py®. Moxet ObITh cHIXKeH 70 8-10 ThIC. pyo.
IIPU KCIIOJIb30BAaHUU JIMYHOTO 000pYyIo-
BaHUs U OCCIUIATHOTO XOCTHHTA.

OPEX 473 000 py6./Ton OcHOBHasI CTaThsi — MOAIEPIKKA. MOXKET
OBITH CHIKEHA 3a CUET BOBJICUCHHUS CO00-
IIecTBa.

T'onoBas Belpyuka 125 000 pyO®. Henocrarouna s okynaemoctr. Heo6-

XOIUMO KOMOWHHUPOBATh MOJENHU: 100a-
Buth Open Core (nmpemuyM-pyHKIUH) U
SaaS.

Touxa 6e3yOBITOUHOCTH 20 KOHTPaKTOB/TOJ JocTmknMa TOJBKO TIPH PACUIMPEHHUN
MIpoxyKTa 10 ypoBHA B2B-pemenus u ak-
THUBHBIX ITpOAaKax.

ROI -215% OtpaxkaeT MpoBal 0aHHOU KOHKPEmHOU
(uHaHCcOBOW Mozenu, a He Oecrones-
HOCTb IIPOEKTA.

17



HTorosbie npakTHYeCKHe PeKOMEHIAIMH /151 pa3padoTyHKa:
1. He paccuuTbiBaiiTe Ha NPAMYIO NIPUOBLIBL OT Open-source siipa. PaccmarpuBaiite ero kak my6Jau4Hoe nopTgoJano 1 OCHOBY 115 Ou3-
Heca.
2. Jns noctikeHust QUHAHCOBOW YCTOHYMBOCTH C IEPBOTO AH IIAHUPYHTE THOPHAHYI0 Moaeb (Hamp., Open Core), rae npeMuyM-(hyHKIHH
3aKPBITHI U IUIATHEL
3. PaccunThiBaiiTe peHTaOeIbHOCT He Kak ‘(BrIpyuka - 3arparsl) / 3arparsl’, a kak ‘(BeIroxsi(neHexHsle + HeMaTepraibHble) - 3arparsl) /
3arparsl‘. B oty dopmyiy BriIroUaiTe pocT Balel phIHOYHON CTaBKH Kak pa3paboTyrKa.
4. Hcnoms3yiiTe open-source pa3pabOTKy KaK CTPAaTErHIO CHIDKEHUsI 0apbepoB BXOJa HA PHIHOK U IIPOBEPKH THIIOTE3, YTO B AOITOCPOUHOH
MEPCIIEKTUBE MOXKET OKa3aThCsl BHITOHEE TPAJAUIIMOHHOM KOMMepueckoi pa3paboTku [15; 16].
Takum 06pa3oM, KypcoBasi paboTa He TOJIKO IPOBeJIa pacuéT Mo 3aJaHHOH METOUKE, HO U BBISABIJIA €€ OrPaHHYECHHS IPUMEHHUTEIBHO K
open-source, IPEAN0XKUB ITyTH aJaNTaluH. DTO HOATBEPKAACT JOCTIDKEHUE IEeIn paboThl — Pa3pabOTKU METOAUKH YIKOHOMHYECKOTO 000CHOBaHUS

JUISL MaJIBIX OpEeNn-source mMpoeKToOB.
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3 3akiaoueHue

B xozie BhINONHEHUS KypcoBOi paboThl OblIa HaCTpOeHa paboyas cpesa s MOArOTOBKH JIOKyMEHTOB B cucteMe IATEX.

BbL co3aaH CTPYKTYpHPOBAaHHBIH 1a0JI0H KypCcOBOii pabOThI, BKIIIOUAIOLIMI OCHOBHBIE Pa3/Ielibl, YTO MO3BOJISIET B AAIbHENIIEM COCpe-
JIOTOYUTHCS HETIOCPEACTBEHHO Ha HAIIMCAHHUH COIEPIKATeNbHON JacTh paboThI.

Hcnonp3opanue IATEX B mporecce MOATOTOBKH y4eOHBIX M HAyYHBIX Pa0OT CIIOCOOCTBYET IOBBILICHHIO KauyeCcTBAa O(OPMIICHHUS JIOKY-

MEHTOB M YHpOIIaeT paboTy ¢ 00nbINUMU 00bEMAMH TEKCTA.
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HNPUJIOXEHHUE A

CoorBercrBHe 0opMmiieHHs Pa00ThI TPEOOBAHUAM METOAUYECKHX PEKOMEHIALM I

TpeOoBaHue METONMYECKUX PEKOMEHIALMIA IapamMeTtp B naHHO# padoTe
pudr: Times New Roman, 14 ot pudt: Times New Roman, 14 pt
MesxcTpouHsIif uHTEpBal: 1.5 Wnteprain: 1.5
ITomsa: neBoe — 30 MM, ocTtaibHbIE — 15 MM Hona: left=30mm, right=15mm,
top=20mm, bottom=20mm
Aozannsiii oreryn: 1.25 cm \parindent = 1.25cm
Hywmeparus crpanuil: apabckue mudpsl, BHA3Y 10 TIEHTPY \pagestyle{fancy},
\fancyfoot [C]{\thepage}
3aroyioBKHU pa3/ielioB: MPOMUCHBIE, TONYXHUPHBIE, [0 LEHTPY \section{...} ¢ coorBeTcTBYyIO-
mmM oopMITeHIEM

Ta6muma 14: CooTBeTcTBHE TapaMeTPOB 0pOpMITEHUS

HaHHaH pa60Ta TIOATOTOBJICHA B CUCTEME KOMHBIOTepHOﬁ BépCTKI/I BTEX, KOTOpas rapaHTUPYET TOYHOC U HEHU3MEHHOC CO6J’IIO[[BHI/I€ 3aJaHHBIX

napamMeTpoB OCl)OpMIIeHI/ISI Ha NPOTAKEHUU BCETO TOKYMEHTA.
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