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BBEJIEHHUE

Tema cBOOOTHBIX MpOrpamMM aKkTyallbHa Kak HUKOTAA. [IporpamMmMuoe obecte-
YEHUE C OTKPBITHIM UCXOHBIM Kos1oM (Open-Source Software, OSS) npuznano ctpa-
TErMYeCKUM aKTHBOM M JIpaiiBEpOM WHHOBAITMI Ha YPOBHE SKOHOMUK IIEJIBIX PETHO-
HOB, YTO MOJATBEPKAACTCS CIEIUATU3UPOBAHHBIMUA MCCIICIOBAHUSIMU, TPOBOAUMBI-
mu 11t EBponerickoro Coroza [1]. Onrako o Mepe Toro kak OSS cTaHOBUTCSA MEVH-
CTPUMOM, BO3HHMKAET MapaJIoKC: cormacHo uccienoBanuto Linux Foundation (Census
I11, 2024), cBoGomHOE 1 OTKpBITOE TIporpaMMHoe ooecriedenue (FOSS) nemoncTpu-
pYeT pacTyIIyo 3aBHCHMOCTh MUPOBOI IKOHOMHUKH, TP 3TOM aHanu3 6osee 12 mui-
JMOHOB TOYEK JAHHBIX BBIABWIL, 4TO 40% Hanboee NonmyIsipHbIX IPOEKTOB MOAIEP-
KUBAIOTCS BCETO OJTHUM WJIM JBYMsI pa3zpadboTuyukamu [2]. DTo co3maér cuTyauuto,
KOTJ1a KPUTUYECKH BaXKHbIE KOMITOHEHTHI LIU(PPOBOH HHAPACTPYKTYPhI UMEIOT MUHHU-
MaJbHYIO PECYPCHYIO 0a3y ISl TOITOCPOUYHOMN MOAAECPKKA U IKOHOMHUECKOHN OIICH-
ku. JlanHas pabota Qokycupyercs Ha OIHOM U3 TaKUX KJIACCOB MPOEKTOB — KOH-
COJILHBIX YTUJIUTaX I 00paOOTKU JTaHHBIX, TUITMYHBIM MPEICTABUTEIIEM KOTOPBIX
SBIISICTCSl apXxuBaTop/KoMmIipeccop. PazpaboTka mogmoOHBIX HHCTPYMEHTOB 4acTo Be-
NETCST MaIbIMA KOMaHJIaMU C MCTIOJIb30BAaHUEM OTKPBITOTO CTEKa TEXHOJIOTHH, YTO
JieaeT 3a/la4y KOPPEKTHOTO pacuéra ux cedecTouMocTd U 3P(HEKTUBHOCTH OIHO-
BPEMEHHO aKTyaJIbHON M METOAMYECKH CIIOXKHOM.

Cremnenb HayyHOU pa3paboTaHHOCTU TeMbl. COIMOKYIBTYPHBIE U OpraHu3a-
IIMOHHBIC ACTIEKTHI Pa3pabOTKH Open-source MporpaMMHOTO 00ECTIeUeHUs TITyO0KO
UCCIe0BaHbl B Kilaccudyeckol padore Dpuka Pelimonna «Cobop u 6azap» [3]. AB-
TOp, aHaMM3Upys ycrnex Linux u co6cTBeHHoro npoekra fetchmail, mporuBonocras-
JISIET 3aKPBITYI0 «COOOPHYI0» MOJIETh pa3padOTKU (XapaKTEpHYIO ISl TPaTUIIMOH-
HOI KOMMepUYeCKOM pa3pabOTKH) OTKPBITOM «0a3apHOil», TIe KI0YEBYIO POJIb UTpa-
€T pacnpee€HHOe cOO0ECTBO Pa3pabOTYMKOB, pAHHUE U YACThI€ PEIU3bl, a TaK-
e MPUHIUI «IIPU IOCTATOYHOM KOJIMYECTBE HaOmoaaTenel Bce OMMOKN CTaHOBSIT-
ca Menkumm» (3akoH JInnyca). OgHako, Kak oTMedaeT cam PeliMOH1, MOTHBaIen
YYaCTHUKOB B TaKOM MOJENH CIIy>KaT penyTanus U JUYHbIA HHTEepec («egobooy),
a He npsMoe (UHAHCOBOE BO3HArpaxKaeHue. ITo co3AaéT (PyHAaMEHTAIbHOE MPO-
THBOpEYHE: SIKOHOMUYeckue Monenu oreHkH (Takue kak COCOMO) co3nmaHbl aJis
«COOOPHOIN MOJIEIH € OTIAYNBAEMbBIM TPYJIOM, B TO BpeMsI KaK 3HAUNTEIbHAS YacTh
Open-source 3K0CUCTEMBI JKUBET 10 3aKOHaM «0Oazapa». JlaHHas paboTa HampaBieHa
Ha YaCTHYHOE YCTPAHCHHUE 3TOTO IIPOTUBOPEUHS ITyTEM CO3TaHMS METOIUKN pacyé-
Ta, YUYUTHIBAIOIIECH CIIEU(PUKY MaJIBIX MTPOEKTOB, pa3pabaTbiBaeMbIX B «0a3apHOI»
napajaurme.

HccnenoBarenbckue npoodaeMbl, HEdb U 33/1a4l 3aKJIH0YaI0TCSl B OTCYTCTBUU
aJanTUPOBAHHOM U anpOOUPOBAHHON METOIMKH pacuéra IKOHOMUYECKUX MOKa3are-
aeit (cebectoumoctH, YHPEKTUBHOCTH) TSl Open-source MpOeKToB, pazpadaThiBae-
MBIX WHIWBHUIYyaJIbHO WM MaJbIMA KOMaHIaMH, Ha MMPUMEpE Kacca KOHCOJIBHBIX
YTHIIHAT.

KonkpeTHslii nucciaenoBatenbckuit Bonpoc: [[puMeHUMBI JTH KTacCHYeCcKue Me-
toauku 3koHoMuueckoi oreHku (CAPEX/OPEX, ROI, Touka 6e3yO0bITOYHOCTH) 1151
MaJIbIX OpEeNn-source MPOeKTOB, U €CJIM HET, TO KaK MX aJalTHPOBATh WU YeM JIOTIOJ-
HUTH WK 3aMEHUTH?

Llens paGoThl — IPOBEPUTH TPUMEHHUMOCTD KIIACCHUECKON METOIMKH AKOHO-
MUYECKOTO 000CHOBAHUS K MPOEKTY Pa3pabOTKH OpPen-source apxXuBaropa, BhISIBUTh
e€ orpaHWYCHHS M TPEIOKUTH aAaNTUPOBAHHBIA TTOAXO IS OIEHKH IMOTO0HBIX
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POEKTOB.

JIist MOCTHKEHUS 1IN TOCTABJIEHBI CIIEYIONINE 3a0a4u:

1. U3yunth TeopeTudyeckue ocHOBBI d3koHOMUKU [1O u cnenuduky open-source
pa3paboTKH.

2. CopmynupoBaTh Kelic MPOEKTa, MPOBECTU OLIEHKY TPyA03aTpar u coOparh uc-
XOJIHBIE JJAHHBIE JUISl pacuéTa Mo KJIaCCUUYE€CKOM METOUKE.

3. Bemonuuts hopmanibHbIM pacuét mo kinaccudeckon meroauke (CAPEX, OPEX,
BBIpy4Ka, Touka 0e3yobitounoctu, ROI).

4. IlpoaHnanu3upoBaTh MOJYUYECHHBIE PE3YJIBTAThl, BHIABUB MPOTHUBOPEUUS MEKITY
pacYETHBIMU TIOKA3aTENSIMH U PEAJIbHOU IIEHHOCTHIO OPEN-source MpoeKTOB.

5. Ha ocHoBe aHanu3a npeyiokuTh adanTUPOBAHHBIN MOAXO]] MJIM KOMIUIEKC pe-
KOMEHAAIUI JJIs1 3KOHOMUYECKON OIIEHKH MaJIbIX OpEn-source mpoeKTOB.

OOBEKT uccen0BaHMS — MPOLIECC IKOHOMUYECKOTO 000CHOBaHUS pa3padoT-
KU IPOTPAMMHOTO 00€CTIEUeHHUsI C OTKPBITBIM UCXOHBIM KojioM. [Ipenmer uccinemno-
BaHUS — KJIACCUYECKUE METOIUKU SKOHOMUYECKOH o1ieHKH 110 1 nX npuMeHuMOCTh
K YCJIOBHSIM Open-source pa3paboTKu Ha MpUMepe MPOEKTa KOHCOJIBHOTO apXHUBaTO-
pa.

TeopeTnyeckasi 3HAYMMOCTh PaOOThI 3aKITIOYACTCS B KPUTUUECKOM aHAJIM3E
TpaHMI] MPUMEHUMOCTH KJaccuueckux skoHomuueckux mogaeneir (COCOMO, pac-
g€t ROI) x open-source mapagurme u B opMyTUPOBKE HATTPABICHU I UX Pa3BU-
THSL.

[IpakTryeckas 3HAUUMOCTh COCTOMUT B TOM, YTO padoTa:

* [IpenocraBisieT peaaTuCTUYHBIA KEHUC C TOJHBIM PAcUYE€TOM, HAIIAJAHO JIEMOH-
CTPUPYIOIIHI, TOUEMY CTaHAAPTHBIE MOJEIH JAl0T HETATUBHYIO OLIEHKY Oopen-
source IpoeKTY.

* CucreMaTu3upyeT akTyajJbHble MOJIETTM MOHETU3AIMH Open-source, MpeaocTan-
75151 pa3paboTYMKaM U MEHEKepaM CTPYKTYPUPOBAHHBIN 0030p BO3MOXKHOCTEH.

* @opMyNUpyeT MPAKTUUECKUE PEKOMEH IAIINK O TOM, KAKHE€ METPUKU U MTOIXOIbI
(TOMHUMO MPSAMBIX (PMHAHCOBBIX) CIAEAYET YUUTHIBATH IIPU OLIEHKE Liesiecoo0pa3-
HOCTH y4aCTHSl B OPEN-SOUrce MpoeKTax.



1 Teopernyeckne 0CHOBbI Pa3pad0TKH MPOTPAMMHOIO NPOAYKTA C OTKPBITHIM
HCXOJHBIM KOIOM

1.1 IIporpammHoe obecmeyeHHe: OonpeneIeHue, Kiaccu(puKanus, 0CO0EHHO-
CTH Open-source

B coBpemenHoii mudpoBoit a3xoHoMuKe nporpammuoe obecneuenue (I10) sB-
JISIETCSl KJIFOUEBBIM aKTUBOM M CPEACTBOM MPOU3BoJCTBA. COIMIacHO MEXTrocynap-
ctBeHHOMY ctanaapty I'OCT 19781-90, nporpammHoe obGecrieueHue onpenensercs
KaK «COBOKYITHOCTb IPOrpaMM CHCTEMbI 00pabOTKH MHGOPMALIUU U TPOTPAMMHBIX
JIOKYMEHTOB, HEOOXOIUMBIX JIJISI OKCILTyaTallluy 3TUX rporpammy [4, . 3]. Do ompe-
JEeJICHHE MOTYEPKUBAET KOMIUIEKCHBIN XapakTep 110, Bkirouarommii He TOIbKO HC-
MOJIHSIEMBIN KOJI, HO M COMIPOBOXKAAIOIIYIO TOKYMEHTAIIUIO, UTO BAKHO JIJIsI OLICHKU
MOJTHOTO 00BEMa paboT MpHU €ro CO3TAHUH.

C QyHKIIMOHATEHON TOYKH 3PEHUS TOT K€ CTaH/IApPT YCTAHABIUBAET KJIACCH-
dukaruto [1O o HazHaueHUIO, BBIJEISISA TPU OCHOBHBIE Karteropuu [4, nm. 4, 7, 8]:

» CuctemMHBbIC POrPaMMBI, IPEAHA3HAYEHHBIE JIs MTOA/IepKaHUs pab0TOCIOCO0-
HOCTH CHCTEMBbI 00pa00TKu HHGOpMAIUH (ONepaliiOHHbIE CUCTEMBI, IpaliBePHI,
YTUIUTBI COMTPOBOXKICHHUS).

* [IpuknagHbie MpoOrpaMMebl, periaroye 3aj1a4u B ONpeAeaEéHHON 00acTu mpu-
MEHEHHS (TEKCTOBbIE U TpapiuecKue peIaKkTOPhl, CHCTEMBI YIIPaBICHUs 0a3aMu
JAHHBIX, UH)KCHEPHBIE TTAKETHI).

* [Iporpammel oOcmykuBaHUs (YTHIIATHI), OKa3bIBAIOIINE YCIYTH OOIIETO XapakK-
Tepa MoJb30BaTeNsIM U 00CTyKHBaroIIeMy nepconany. K atomy kiaccy oTHO-
CSITCSL CPEJICTBA apXUBALIMK, TUATHOCTUKH, YIIpaBJIeHUs pailiiaMu U Jpyrue uH-
CTPYMEHTHI JJIs1 OOCTYKUBAHUS CUCTEMBI.

BHyTpu 3THX Kareropuii, COrIaCHO MCCIEAOBAHUSAM, IOMUHUPYIOUTYIO POJIb
B MH(PACTPYKTYpe HAUMHAIOT UTPaTh PEIICHUSI C OTKPBITHIM UCXOIHBIM KojoM [1].
PaccmoTpum noapo6Hee, uTo npeacrasiser coboit penomen orkpoiToro [1O u Ha
KaKuX MPHUHIUIIAX OH OCHOBBIBAETCH.

®enomen [10 ¢ oTkpbIThIM HcxoAHBIM KoAoM (Open-Source Software, OSS)
0a3upyeTcs Ha IBYX B3aUMOJIOTOIHSIOIINX, HO UICOJIOTUUECKU PAa3IMUYHBIX KOHIIETI-
UsIX: «CBOOOHOE porpammHoe obecrnieuenne» (Free Software) u «oTkpbIToe mpo-
rpamMmMmHoe obecrieuenue» (Open Source).

Konnenuus ceoboauoro I[1O, mpoasuraemast @oHa0M CBOOOHOTO MTPOTPAMM-
Horo obecnieueHusi (Free Software Foundation, FSF), nenaer akiieHT Ha STUUECKUX U
COILMAJILHBIX CBOOOAaX mojb3oBatens. OHa onpenenser ceodoaHoe [10O yepes ueThi-
pe HEOTHEMIJIEMBIX TIPaBa: CBOOOY 3aIycKa MPOTrpaMMBbI € JTF000M 1EITbI0, U3yICHHUS
U aJianTaiuy €€ NCXOAHOTO0 KoJa, paCIpOoCTPaHEHUs TOYHBIX KOMUH, a TAKXKe PacIpo-
cTpaHeHuss MOAU(UIIUPOBAHHBIX Bepcuit [S]. JlaHHBIN 1oaxo, chopMyIUpOBaHHBIN
B 1980-x rogax, paccMarpuBaeT I0CTYH K KOAY Kak HE0OOX0IUMOE YCIOBUE JIJIsi KOH-
TPOJIS MOJIB30BATENS HAJl TEXHOJIOTUSIMHU.

Bonee no3auss u nparmatuyHas koHuenmus otkpsiroro I10, popmanuzoBan-
Has opranuzanenr Open Source Initiative (OSI), dhokycupyercs Ha MPaKTHIECKUX
IPEUMYIIECTBAX OTKPBITON MOJIETH pa3pabOTKH /IS KauecTBa, 0€30MacCHOCTH U CKO-
poctu unHoBaiui. E€ kpurepuu, nuznoxennsie B The Open Source Definition (OSD),
BKJIFOUAIOT CBOOOJHOE pacnpocTpaHeHue, 00s3aTelIbHOe HATUYUEe UCXOTHOTO KOJa,
pasperieHue Ha Co3/IaHre MPOU3BOAHBIX PAOOT U HEAUCKPUMHUHAIMOHHBIN XapaKTep
TULCH3UH [6].



Hecmotps Ha paznuuus B punocodhckoM 000CHOBAHHUM, HA TIPAKTUKE HAOOD
JVLEH3UM, YIOBIECTBOPSIOMKX onpeAencHuo OS], mouTH MOTHOCThIO COBMANAET C
JUUEH3USAMH, COOTBETCTBYOIINMH KputepusaMm FSF. Jlia neneit HacTosIero uccie-
JOBaHMs, C(HOKYCUPOBAHHOTO Ha SKOHOMHYECKUX ACMEKTaxX, UCIOJIb3YeTCsS TEPMUH
«open-source software» (OSS) kak Gonee pacpocTpaHEHHBIN B IETOBOM U aKaje-
MUYECKOU cpelie, moapazymeBas codntogeHue kak kpurtepueB OSD, Tak u 6a30BbIX
cBO0O/I MOJIb30BATETIS.

KOpuauyeckoiit 0CHOBOH, peryaupyIonel UCIolb30BaHUE, MOAU(PHUKAIIUIO U
pacrpoctpanenne OSS, ABISIOTCS JTUIEH3UN OTKPHITOTO Kos1a. OHU OIpeIeIIsIroT Oa-
JaHC MeXxay cBo0010i coobmiecTBa 1 nmpaBaMu aBTopoB. Hanbonee pacnpoctpanén-
HBI€ JIMLIEH3UH MOYKHO Pa3/IeIUTh HA JIBE OCHOBHBIE KaTErOpUH, MPEICTABICHHbIE B
tabimune 1.

Tabnuua 1 CpaBHUTENIbHAS XapAKTEPUCTUKA OCHOBHBIX JTUIEH3UN OTKPBITOTO
MIPOTPAMMHOTO 00eCTICUCHUS

JInuensus KiroueBoit npunnumn (Tum) OCHOBHBIE YCJIOBUS B OCOOEHHO-
CTH

GNU GPL (General | Konunedt (Copyleft) O0s3arenbHOE  JIMLIEH3UPOBaHUE

Public License) IIPOU3BO/IHBIX PabOT Ha YCIOBUAX

TOM xe JuieH3uu. ['apantupyer
COXPAaHEHHE OTKPBITOCTH BCEX
MOCJENYIOMUX  MOAupUKAIIH.
SIBnsercs OCHOBOM M MHOTHUX
MIPOEKTOB, BKJItOYast sapo Linux.

MIT License PazpemurensHas IIpenocraBisier MakCHUMaIbHYIO
(Permissive) cBOOOAY TpH  MHUHHUMAJIBHBIX

OTpaHUYCHUSIX. [To3BomnsieT

HCIIOJI30BAHMUE, W3MEHEHHUE,

pacrnpocTpaHeHue, B TOM YUCie B
cocraBe mponpueraproro I10, ¢
00s13aTeNIbHBIM COXPAHCHUEM yBE-
JOMJICHHSI 00 aBTOPCKUX IpaBax
Y JINLIEH3UU.

Apache License 2.0 Pazpemurenshas Ananornuna MIT, HO momonHu-
(Permissive) TEITBHO COACPKUT SIBHOE TIPEJo-
CTaBJIICHWE TATEHTHBIX IMpaB OT
contributors moJib30BaTeNsAM H 3a-
IIUTY OT MaT€HTHOTO TPOJUIMHTIA.
Taxxe TpeOyeT coXpaHEHHs yBe-
JOMJIEHUH 00 U3MEHEHUSIX.

BSD 2-Clause/3-Clause | Pa3spemurensHas Kparkas nunensus, Onm3kas 1o
License (Permissive) nyxy Kk MIT. OcHoBHOe pa3ziuune
B 3-ITyHKTHOW BEPCUU — HAITHMYUE
YCIIOBUSL O 3alpeTe HCIOJIb30Ba-
HUS UMEHU aBTOPOB IS 0100pe-
HUS TIPOU3BOIHBIX TIPOTYKTOB.

Br16op nuueH3un umeer npsMble SKOHOMHUYeckHue nocneactsusd. Konunedr-
mureH3nn (GPL) cmocoOCTBYIOT COXpaHEHUIO AKOCHCTEMBI TTOTHOCTBIO OTKPBITHIX
IPOEKTOB, HO MOTYT OIPaHMYMBAaTh KOMMEPUECKOE MCIOIb30BaHUE B MPOIPUETAP-
HBIX npoaykrax. Paspemmrensasie nunensun (MIT, Apache) obGecnieunBatoT mak-
CUMaJIbHYI0 THOKOCTb JUIsl OM3HEeca, MO3BOJISsE HHTETPUPOBATh KOJl B KOMMEPUYECKUE
pELIeHMs], YTO CIIOCOOCTBYET UX IIMPOKOMY PAaCIPOCTPAHEHUIO B OTPACIIEBBIX CTaH-
napTax v o0JIagyHbIX cepBHcax [2].



J1Jis mpakTHYeCKOM YaCTH JAHHOTO UCCIIEA0BAHMS OCOOEHHO BaKHBI POTPaM-
MbI 00CITYKUBaHUS — KJIACC YTUIIUT, K KOTOPOMY OTHOCSITCSI apXUBaTOpbl. B KOHTEK-
cte knaccupuxamuu 'OCT 19781-90, nporpaMMbI-apXUBaTOPbl OTHOCATCS K Kare-
rOpUH IporpaMm oOcay)uBanus (yTwint). Ux ocHOBHOE (yHKIIMOHAILHOE Ha3Ha-
YeHUE — yMEHbIIEHHE 00bEMa JaHHBIX (CXKATHUE) NJISi SKOHOMHUHU JUCKOBOTO IMpPO-
CTPAHCTBA M YCKOPEHUS MEpeiaut 10 CETSAM, a TAKXKE YIIaKOBKAa MHOXKECTBA (pailyioB
B €MHBIN apXUB IS yI0OCTBA XpaHEHUS U MIEPEeHOCa.

Hcropruecku U TEXHOJIOTMYECKHU PA3BUTHE KOMIIPECCOPOB U apXUBATOPOB TEC-
HO CBSI3aHO C OTKPBITBIM HCXOJHBIM KOJIOM. Knaccuueckue KOHCOJIbHbIE YTUIIUTHI,
TaKue Kak gzip (ucnonb3yromuii anroput™ DEFLATE), bzip2 U xz, SBISIOTCS CTaH-
JnapTHbIMU KoMrioHeHTamu J1io6oi UNIX-nogo0Hoil cucteMbl U paclipoCTpaHsIOT-
cst mox cBobonubiMu nunieH3usiMu (GPL). Kpoccrumarpopmennsiii apxuBaTop 7-zip,
MOJIIEP>KUBAIOIINI COBpEMEHHBIN (popMaT 7z ¢ BEICOKUM KO3(PHUIIMEHTOM CKaTus,
TaKkKe sIBJIsieTCs open-source npoekrom (Jumen3ust LGPL).

C anropuTMHUECKON TOYKHU 3pEHUsI, KOMIIPECCOPHI peaIn3yIoT PyHIaMeHTa b~
HbIE METOJIbI CHKATUSI TAHHBIX:

* Anroputmsl croBapHoro cxkarus (LZ77, LZ78), koTropbie 3aMEHSIOT MOBTOPSI-
IOLLMECS MTOCIIEI0BATEIbHOCTA CUMBOJIOB CChUIKAMH Ha UX MPEABIAYIINE BXOXK-
NEHUS.

* DHTpomnuitHoe KonupoBanue (AnroputMm Xaddmana, Apudmernueckoe KoIu-
pOBaHUE), KOTOPOE MPUCBAUBAET 00Jiee KOPOTKHE KOJbl O0JIEE YaCThIM CUMBO-
JaM.

Hawnbonee pacnpoctpanéunniii anroput™m DEFLATE, ucnons3yemsiii B opmarax
ZIP n gzip, komOuHUpyeT Mmeton LZ77 ¢ xogupoBanueM Xaddmana.

Takum 00pa3oM, KOHCOJIBHBIM apXHBAaTOpP MPEACTaBIsACT COOON THUMHYHBIN U
TEXHOJIOTHYECKU COIepkKaTeNbHbIN puMep open-source yTuiauThl. Ero pazpaborka
TpeOyeT pean3aliii HETPUBUAILHBIX aJITOPUTMOB, HO TPU 3TOM MPOEKT 00IaaaeT
YETKO OYEPUYCHHBIM (PYHKIIMOHAJIOM, YTO JIEJAET €ro UaealbHbIM OOBEKTOM IJISI Jie-
TaJIbHOTO SKOHOMHUYECKOT0 aHAJIh3a B paMKaxX JaHHOU paOoThI.

1.2 CocraB MaTepuaJIbHO-TEXHHUYECKOM 0a3bI M cIeU(PHKA OPraHU3aALMH TPY-
nas UT

MarepuansHo-texauueckas 6aza (MTh) coBpemennoro UT-npennpusitus npe-
CTaBJIseT COO0M KOMIUIEKC MaTEPHATbHBIX aKTUBOB, HEOOXOIUMBIX JIJISI OCYIIIECTBIIC-
HUS IESITEIBHOCTH MO pa3padOTKe, TECTUPOBAHUIO U HKCILTyaTalli TPOTPAMMHOTO
obecneyenusi. K ocHOBHBIM (pOHIaM TpaIULIMOHHO OTHOCATCS [4]:

* 31aHus ¥ COOpYKEeHUS: O(DUCHBIE TTOMEIIEHUS, aTa-1[EHTPHI.

* BrraucnuTenbHas TEXHUKA: pabodre CTAaHITNH pa3padOTYNKOB U MHXEHEPOB, CEP-
BEepHOE 000pyA0oBaHuE sl COOPKH, TECTUPOBAHUS U Pa3BEPTHIBAHMUSL.

 CereBoe U TEIEKOMMYHUKAIMOHHOE 000PYI0BaHUE: MAPUIPYTU3AaTOPhI, KOMMY-
TaTOPbI, CACTEMBI O€CTIEpeOOMHOTO MUTAHUS.

* Mebenb U OPrTeXHUKA.

Cpok M0JIE3HOTO MCMOIb30BAaHUSL TAKOTO 000pYIOBaHMS I LIeJIeld HaJloro-
BOTO yuéTa omnpenessiercss B cooTBeTcTBUU ¢ Kiaccudukainein OCHOBHBIX CPEJICTB,
BKJIIOYAEMbBIX B aMOPTH3allMOHHBIE Ipynibl (yTBepka€HHOM [TocTanoBnenuem Ipa-
ButesibetBa PO Ne 1). CormacHo JaHHOMY KilacCU(UKATOPY, BBIYUCIUTEIbHAS TEX-
Huka (kog OKO® 330.28.23.23) otHocutrcst k0 BTopoit aMOpTU3allMOHHON TpyTITie



CO CPOKOM TOJIE3HOTO UCIOJIB30BaHUS OT 2 10 3 JIET BKIIFOUUTEBHO [7], 4TO KOppe-
JUPYET C IEPUOIOM €€ MOpabHOTO ycTapeBanus B UT-oTpacnu.

Oco0ennoctrto U T-oTpacnu sBisieTcs BBICOKAsS 1015l aKTUBOB € OBICTPBIM MO-
paibHBIM ycTapeBaHueM (3-5 JeT), TaKuxX Kak cepBepbl U KOMIIbIOTEpHI. B Oyxrai-
TepckoM yuére, cornmacHo DCBY 6/2020, opranuzanmsi BIipaBe BHIOMPATH CIIOCO0 Ha-
YUCJICHUS aMOPTU3aIMH1, B TOM YHCJIC JIMHEHHBIN WU CIIOCO0 YMEHBIIIAaeMOro OCTaT-
Ka, UCXOMIS U3 Xapakrepa OyaylHnX SKOHOMHUYECKUX BbITon [8]. B HamoroBom ke
y4éTe, HapsiAy C JMHEUHBIM U HEJTMHEUHBIM MeTogaMu, Hanmorossliil kojnexc PO (cT.
259.3) nmpexycMarpruBaeT BO3MOXXHOCTh IIPUMEHCHHSI ITOBBIMIAIOIMNX KO3(PPUIIHCH-
TOB K HOpME aMOPTHU3AINU JJIsl OCHOBHBIX CPEJICTB, UCTIOJIB3YEMbIX B YCIOBUSX TIO-
BBIIIIEHHON CMEHHOCTH, arpeCCUBHON CPEJbl MIIM UMEIOIINX BBICOKYIO SHEpPreTHYe-
cky1o 3G HEeKTUBHOCTH [9].

Taxum 06pazom, st ObicTpoycTapeBatoiero UT-o6opynoBaHusi SKOHOMHUYE-
CKM 000CHOBAHO MPUMEHEHNE YCKOPEHHBIX METOJOB aMOPTU3AIIMH, YTO BAXKHO TSI
KOPPEKTHOTO BBIYUCIICHHS CEOECTOMMOCTH Pa3pabOTKU U HAJOTOBOTO IJIAHUPOBA-
Hus. OJTHAKO MaTepHAIbHO-TEXHUYECKas 0a3a BKIIFOYAET HE TOJIBKO (PU3UUYECKUE aK-
TUBBI, HO ¥ IPOTrPAMMHYIO SKOCHUCTEMY.

Hapsny ¢ marepuaibHbIMU aKTUBaMH, KPUTUYECKHU BaxKHOM YacTbio MTD sB-
JsieTcs mporpammHast skocuctema. CormacHo mo0aabHOMY OMPOCY pa3paboTYHKOB
Stack Overflow (2025), AOMUHUPYIOIIMMH HHCTPYMEHTaMHU sIBIsifoTCs [10]:

* Cpennt pazpabotku (IDE): Visual Studio Code (ucnons3yercst 75.9% pecrnon-
nentoB), Visual Studio (29%), IntelliJ IDEA (27.1%). IIpeumyiiecTBo open-
source u ycnoBHo-0OecriarHbix pererui (VS Code) moareeprkaaet o01muii TpeH
Ha CHIKEHHUE JIMLEH3UOHHBIX 3aTpar.

» Cuctembl KOHTPOJsL Bepcui u koimadopanuu: Git kak ctaHaapT ae-(haxTo, C
GitHub kak camoii >xemaeMoi maaTdopMoid I COBMECTHOM paboThl (Kesae-
Ma jutst 59.3% mipotuB 25.6% s GitLab u 22% nis Jira) [10].

* S3piku mporpammupoBaHus U uHpacTpykrypa: [llupokoe pacnpocrpaHeHue
Python (57.9%), JavaScript (66%), a Tak)ke UHCTPYMEHTOB KOHTEHHEpHU3aIluu
u opkectpauuu (Kubernetes, Docker), uto oTpaxaeT nepexoa K MUKpOCEpPBUC-
HBIM H O0JITAYHBIM apXUTEKTypPaM.

DTa cTaHAapTU3UPOBAHHAS YKOCUCTEMA CHUKAET MOPOT BXO/a B MPOEKTHI U (POPMHU-
PYET €IUHYIO0 TEXHOJOTHYECKYI0 OCHOBY KakK JUIsi KOMMEPYECKHUX, TaK U JIJIsl open-
source KOMaHI.

JIJisi MOHMMAaHUS MOJHOM KapTHUHBI 3aTpaT HEOOXOAUMO PaCCMOTPETH THUIIO-
BOE pabouee mecTo pazpadoTurka. Tumnosas pabouasi cTaHIus AJisl pa3paOOTKU MPo-
rPaMMHOTO 00€CIIeUeHUS TPEACTABISAET COO0M BEICOKOIIPOU3BOIUTEIBHBIN KOMITBIO-
TEp, XapaKTEePUCTUKH KOTOPOTO (TIPOU3BOJUTENBHOCTD MpoIleccopa, 00bEM omepa-
TUBHOM MaMSITH, CKOPOCTh HAKOIUTENS1) ONPEETSAIOTCS HEOOXOAUMOCThIO OHOBpE-
MEHHOI paboThl co cpenamu pa3padotku (IDE), BupTyanbHbIMU MallMHaAMU, KOH-
TeHepaMH U MHCTPyMEHTaMU COOpPKH TPOEKTOB. Takoe pabouee MecTo TpeOyeT 3Ha-
YUTEIbHBIX €MHOBPEMEHHBIX KalUTAIbHBIX BIokeHU B MTB. D10 cooTBETCTBYET
o0111ell TeHACHIIMU POCTa MHBECTUIINI B OCHOBHOM KanuTan U T-otpacnu, koTopas,
comtacHo nanubiM HIY BIID, B 2023 roay cocrapisiia 1eCITKH MUJLTAAPAOB pyo-
JIel U IEMOHCTPUPOBaAJIa BBICOKUE TeMIIbI Iipupocta [11].

K onepannonunsim 3arpatam (OPEX), cBa3anubiM ¢ MTh, nomumo amoptuza-
U1, OTHOCATCS: apeH/ia TOMeNIeHni u 0bmadnbIX MoiHocTel (IaaS, PaaS), omna-
Ta JuieH3ui Ha nponpuetrapHoe [1O (rae oHO MpUMEHSIETCs), pacXodbl Ha DJIEK-
TPOIHEPTHIO ¥ BBICOKOCKOPOCTHOM JOCTYI B MHTEPHET, UTO SIBJISIETCS KPUTHUECKUM
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pecypcoM i pacnpeneia€HHbIX KoMaH. JIaHHBINA cOCTaB 3arpaT XapaKTepeH AJis
ynpasieHueckoro yuéra B UT-npoekTax v COOTBETCTBYET IPUHIMIIAM KJIacCU(pUKa-
MU U KaJIbKyJTMPOBAaHUS, ONTMCAHHBIM B JINTEPATypE M0 npeamery [12].

Baxxno ormetutsb, yto MTB npoekToB, pa3pabarbiBaeMbIX B Mapagurme OT-
KPBITOTO KOJIa, IMEET CYIIECTBEHHBIC OTIIMYMNS, BRITEKAIONTNE U3 UX (PHIO0COPCKIX
OCHOB [3] 1 SKOHOMHUYECKUX MOJICIICH.

* Cmemenue 3arpar ¢ CAPEX na OPEX: MakcumanbHoe UCnofib30BaHue Oec-
IUIaTHBIX open-source uHCTpyMeHTOB (Linux, Git, VS Code, GCC) u my0nuy-
HOU o0nauHo¥ uHbpacTpykTypsl (GitHub Actions, GitLab CI) muanmusupyer
nepBoHavasibHble KanutaibHbie BaoxkeHust (CAPEX) B nuuensuonnoe 110, Ho
MOKET YBEJIMYUBATh ONIEPAIMOHHBIE PAcXObl HA 00JIAYHBIE CEPBUCHI.

* Pacnpenenénnas u ynanéunas undpacrpykrypa: Moaensb «0azapay» o PeriMmon-
Jly U3HAYAJIBHO MPEANOJaraeT reorpa@uieckyro pacrnpeaea€HHOCTh KOMaH/bl.
Oto noaTBepxkaaeTcs aaHHbiMU Stack Overflow: 32.4% pa3paborunkoB pado-
TalOT NOJHOCTHIO YIANEHHO, a elié 29.5% — B rubpugnom dpopmare [10]. MTh
TaKOM KOMaHJIbl — 3TO COBOKYITHOCTb JIMYHBIX UJIU KOPIIOPATUBHBIX YCTPOUCTB
pa3pabOTUYHMKOB, CBSI3AHHBIX YEPE3 UHTEPHET, a HE LICHTPAIM30BaHHbIN 0ducC.

* CoobuiectBo kak pacmupenHas MTh: B open-source npoekrax TeCTUpOBaHHE
Ha Pa3NIMYHBIX aIMapaTHBIX U MIPOrPAMMHBIX KOHGUTYpAIUSIX YACTO OCYIIECTB-
nseTcst Jo0OpOBOJIbIIAMU U3 CO00IIEeCTBa, UTO, Kak oTMedaaock B Census 111, oco-
OCHHO Ba)KHO JUIsi 00E€CIIEYeHUs COBMECTUMOCTU M Oe3omnacHoctH [2]. Takum
00pa3om, COOOIIECTBO BBICTYIAET KaK «BUPTYaJIbHBIN» U MacIITaOUpPyeMbli Te-
CTOBBIY IOJUIOH.

* [Ipuopuret s5Kk0CHUCTEMBI HAJ OTACIBHBIM HHCTPYMEHTOM: YCIEX IPOEKTa 3aBU-
CHUT OT MHTETpallMU B CYIIECTBYIOLIME SKOCUCTEMBI TakeToB (npm, PyPI, Crates.10).
Census III otMeuaeT pacTynryto 3aBUCUMOCTh OT 00JIaYHO-CTIEITU(DUUHBIX ITaKe-
TOB ¥ KOMITOHCHTOB, HaIllMCAHHBIX HA memory-safe si3bpikax, Takux kak Rust [2].

Ha ocHoBanuu npoBenéHHOro ananusa ctpykrypsl MTD, nanubix 00 uHCTpY-
MeHTax pa3padotku [10] u cneuuduku open-source NpoekToB [2; 3] MoxkHO chop-
MYJIMPOBaTh CJIEAYIOIINE CPABHUTEIbHBIE XapAKTEPUCTUKU:

Tabnuua 2 CpaBHuTenbHas xapakrepuctuka MTh kommepueckoil u open-source
pa3paboTKu

Komnonentr MTh Tpagunuonnas xkoMmmMmepde- | TMIMYHBINA Open-source Mpo-
CKasi pa3paboTka eKT
JInuen3un Ha HHCTPYMEHTBI Kpynubsie cratbu CAPEX | Munumanbuble  (AOMUHH-
(nponpuerapusie IDE, OC) | pytor  Oecrmmarabie  OSS-
UHCTPYMEHTBI)

Hudpactpykrypa pazpaboTku Kopnoparusubie  cepsepsl, | [IyOnuunbie oOnauHble 11aT-

YCTPOMCTB, CTEH b

BbIJICJICHHBIE JINHUU dopmer  (GitHub, GitLab),
UHTEPHET
Pabouee mecto CrangapTu3upoBaHHAs JInunoe ycrtpolicTBO paspa-
oducHas pabouasi CTaHIIHS 00TuMKa, yIanéHHbIA AOCTYI
TecToBble Cpelibl Brinenennsiii napk | loOpoBoibHOE COOOIIECTBO,

AMYJIATOPBI, OrPAHUYECHHBIN
CI/CD

KiroueBble 3aTpaTsl

CAPEX (obopynoBanue,
munensun), OPEX (apenna,
3apriara)

OPEX (oOmnauHble cepBUCHI,
XOCTHUHT), aJbT€pHATUBHAs
CTOMMOCTb BPEMEHHU

Takum 00pa3omM, MaTepuaibHO-TEXHUYECKasE 0a3a open-source MpOeKTOB Xa-
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paKkTepU3yeTCsl BEICOKOM CTETIEHBIO BUPTYATU3AIMH, 3aBUCUMOCTBIO OT ITyOIMYHBIX
AKOCUCTEM U CMelIeHneM (PMHAHCOBOW MOJIEIH C MPSAMBIX KallUTAJIbHBIX BIOKEHUM
Ha OINEpalMOHHbIE PACXObl U HEMATEpUaJbHbIE pEeCypchl co00IIeCTBa. ITO HEOO-
XOIUMO YUUTHIBATh MPU MOCTPOCHUH METOIUKH YKOHOMHUYECKOTO 000CHOBAHUS TO-
JOOHBIX TPOEKTOB.

1.3 MeToaMKH 3KOHOMUYECKOH OIEHKU Pa3padoTKM MPOrpamMMHOro odecie-
YeHUs

JlanHbIM TOJIpa3ien MOCBAIIEH aHAIU3Y KIACCUYECKUX U COBPEMEHHBIX Me-
TOJIUK OLICHKU TPYAOEMKOCTH U CTOMMOCTH CO3/[aHUs MPOTPAMMHOTO 00eCIICUeHUS.
[ToHumaHue STUX METOUK SBJISIETCS TEOPETHUECCKUM (PYHIAMEHTOM JIJIsl IOCIEAYI0-
HIET0 MPaKTUYECKOT0 pacuéTa 3JKOHOMUYECKUX MTOKa3arenen pa3paboTKu open-source
apxuBaropa.

[Tpobnema mporuo3upoBanus 3aTpar Ha pa3zpadbotky [1O sBisieTcs onHON U3
[EHTPAIBHBIX B SKOHOMHUKE MPOTrpaMMHON MHXeHEepuU. VICTOpUYECKH CIIOXKUIOCH
JIBa OCHOBHBIX IOJIXOJa: MapaMeTPUUECKOE MOJEIUPOBAHNE, OCHOBAHHOE Ha MET-
pHUKaX UCXOAHOTO KOja, U (PYHKIIMOHATLHO-OPUCHTUPOBAHHOE OLICHUBAHUE.

Hawubonee nzpectnoit napamerpudeckoit Moaenbto siBisgercss COCOMO (Constructive
Cost Model), paspaborannas bappu boamom. E€ 6azoBas popma (COCOMO 1) ycra-
HABJIMBAET 3aBUCUMOCTh MEXaAy 00bEMOM Koja B Thicauax cTpok (KSLOC) u tpe-
OyeMbIMU /171 pa3pabOTKU Tpyao3arparamiu (B ueraoBeko-mecsiax) [13, c. 87]. dop-
MyJjia MOJIEJIM UMEET BU/I:

PM =a x (KSLOC)* x [[ EMF;, (1)
=1
re:
PM (Person-Month) — orienka Tpymo3arpar;
a, b — smnupuueckue kod3hPUIIMEHTHI, 3aBUCAIIME OT TUIA MPOEKTa (OPraHUYECKHUIA,
NOJTyHE3aBUCUMBIN, BCTPOCHHBIN);
EMF (Effort Multiplier Factor) — monpaBo4yHbie KO3 GUIIUEHTHI, yIUTHIBAIOIINE aTPHOY-
ThI POEKTA (HAAEKHOCTD, OINBIT KOMaHbl, COBPEMEHHOCTh HHCTPYMEHTOB U JIp.).
HecmoTtps Ha cBOIO CTPYKTYpUpOBaHHOCTB, psiMoe ipumeHeHne COCOMO k He0oJ1b-
IIMM OpPEN-SOUrce MPOeKTaM 3aTPYIHEHO U3-3a HESIBHOTO yuéTa TakuX (PaKTOpOB, KaK
BOJIOHTEPCKUH TPYA U OTCYTCTBHE (POPMAIBbHBIX ITPOLIECCOB.
AJpTepHaTUBOM sABIsIETCS METO PYHKIIMOHAIBHBIX ToueK (Function Point Analysis,
FPA TFPUG). BmecTo cTpoK KoJ1a OH OLIEHUBAET 00bEM (PYHKITMOHATBHOCTH, MPEJI0-
CTaBJIIEMOM IOJIb30BATENIO, YEPE3 MATh TUIIOB KOMIIOHEHTOB: BXOJbI, BBIXObI, 3a-
npockl, dainsl u uaTepdeiics 13, c. 86]. Merton iydiie MOAXOAUT 71 IPOEKTOB C
BBICOKOYPOBHEBBIMU TPEOOBaHUSAMH U MEHEE 3aBUCUT OT peaslh3alii, OJJHAKO Tpe-
OyeT BBICOKOM KBaJIM(PHUKAIIUU OIICHIIIUKA U TAK)Ke OPUEHTUPOBAH HA KOMMEPUECKYIO
pa3paboTKy C YETKO ONpeIeIEHHBIMUA IPaHUIIAMH POEKTa.
DKOHOMHYECKAs OLIEHKAa MPOEKTa HE OIPaHWYMBAETCS TPYHO3aTpaTaMH; OHa
TpeOyeT y4yéTa MOJHOM CTPYKTyphl 3arpar. B obiiem Buae cebecTouMoCTh pa3pa-

00TKHM mporpaMMHOro mpoaykra (C) MOXKXHO MPEACTaBUTh KaK CyMMY CJIEIYIOIINX
crareit [13, c. 36-41]:

C = Cepot + Ceon + Camopr + Craxnan + Crnpou, (2)
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re:
Coor — POHI OIUIaTHI Tpyda KIOYEBOrO MEpPCOHANa (AHAJIUTHKOB, pa3padOTYMKOB, TE-

CTHUPOBIIUKOB);

Ccon. — CTPAXOBBIE€ B3HOCHI U MHBIE 00s13aTenbHbIe oTuucienus ot ®OT;
Camopr — AMOPTH3ALHA 000PYNOBAaHUS U HEMATEPHUAIbHBIX AKTUBOB (JIMLIEH3HH);
Chaxnan — HAKJIQJIHBIE pacxo/ibl (apeH1a, KOMMYyHaIbHbIE YCIIYTH, aIMUHUCTPATUBHBIH TIep-

COHa);

Crpou — IIPOUME MPSIMBIE 3aTpaThl (JINLEH3UU HA UHCTPYMEHTBI, 00Ja4HbIE YCIIYTH).

JIJIsT KOMMEpPYECKOTO MPOEKTa pacdET KaKIIOM CTaThU SBISETCS 00s3aTeib-
HbIM. O/IHaKO, KaK TTOKa3aHO paHee, JJIsl Open-source MPOEKTOB XapaKTEPHO CMeEIlle-
HHUE CTPYKTYpHI: 3aTparbl Ha JULEH3UOHHOE 1O (Crpoy) CTPEMSTCS K HYIIO, aMOp-
TH3aIMS (Camopr) YACTO HE YUUTBIBAETCS IIPU MCIIOIB30BAHUU JIMUHOTO 000pYyAOBa-
HUS, a HAKJIQJHbIE PACXObI (Cuaxnax) MUHUMHU3ZUPYIOTCS 32 CUET yIallEHHON paboThI
[10]. DTO MpUBOIUT K TOMY, YTO OCHOBHOM CTaThEM 3aTpaT B OTKPHITOM pazpaboTke
CTAHOBUTCS aJIbTEPHATUBHAS CTOMMOCTH BPEMEHH Pa3zpaboTUUKOB (Cpor), KOTOpAs
B CIy4ae BOJOHTEPCKOTO YYaCTHUsI HE UMEET HNPSIMOTO I€HEKHOTO BBIPAYKEHUS.

DKOHOMUKA CBOOOAHOTO U OTKPHITOro [10 cTpouTCs Ha MPUHIIMIUATBHO UHBIX,
10 CPAaBHEHHUIO C POIIPUETAPHON MOJIEIIBbIO, OCHOBaHMsIX [ 13, ¢. 99]. Ecnu kimaccuue-
CKasi MOJIEJIb OPUEHTUPOBAHA HA MAKCUMM3AIUIO MPUOBLUIN OT MPOJAXKH JTUIICH3UH,
TO OPEN-Source MPOEKThl YACTO CIEAYIOT MOJIESIM, OCHOBAaHHBIM Ha IPEI0CTaBIIe-
HUU COMYTCTBYIOIIUX IJIATHBIX YCIyT (MOAJIEPAKKA, KACTOMU3AIUS, XOCTUHT), MIPO-
naxe branded-Bepcuii wiM Moxy4yeHUH rPaHTOB.

Kimaccuueckne metoanku, Takue kak COCOMO u FPA, co3maBamch JUIs «co-
OOpHOI» MOJIEH pa3pabOTKHU M HE YUUTHIBAIOT KITIOYEBBIC 0COOCHHOCTH «Oa3apHO
Mozaenu [3]:

1. AcuHXpOHHBIN U pactpenenéHHbIN BKIaA: Tpyao3aTparsl CKIIaIbIBAIOTCS U3 HEPAB-
HOMEPHBIX YCHIINI MHOXKECTBA HE3aBUCUMBIX KOHTPUOBIOTOPOB, UTO JIETIAET OLICH-
KY B «4EJIOBEKO-MECSIax» HEKOPPEKTHOM.

2. HemarepuanbHas MoTHBalus: BecoMyro 4acTh CTOMMOCTH COCTaBJIsI€T MOTHBA-
1S, OCHOBaHHAs Ha peryTanuu, o0yuYeHUU WK ujeanusMe («egoboo), KOTo-
pasi He KOHBEPTUPYETCS HAIPSIMYIO B JICHEKHBI SKBUBAJICHT.

3. DkocucreMHas 3aBUCUMOCTh: CTOMMOCTB MMPOEKTA PE3KO CHIKAETCS 3a CUET IO-
BTOPHOT'O HCIIOIb30BAHUS CYIIECTBYIOIIUX OTKPBITHIX KOMIIOHEHTOB, YTO OTpa-
#eHo B 1aHHbIX Census I 0 moBceMecTHOM HCTIOJIb30BaHUU SI3bIKOBBIX TAKETOB
[2]. OnHako 3TO CO31a€T CKPBITHIE 3aTPaThl Ha MOJIEp>)KaHUE COBMECTUMOCTH U
0€30MacHOCTh 3aBUCUMOCTEM.

4. Tlapagokc «kpuTudeckoro pecypca»: Kak nokazano B Census III, mHOTHE XM13-
HEHHO BaXKHBIC IJI1 MHPPACTPYKTYPHI MPOEKTHI MOAIEPKUBAIOTCS 1-2 pa3pa-
6otunkamu [2]. C TOUKHU 3peHUS KJIACCUIECKON OTICHKH 3TO «HU3KO3aTPATHBI)
MPOEKT, HO C MaKPOIKOHOMUYECKOMN MO3UIIUU — AKTUB C BHICOKOM IIEHHOCTHIO
Y BBICOKUMH PUCKAMHU.

Takum oOGpa3oMm, B HayYHOW W METOAMYECKOM JINTEpaType CYIIECTBYET IPO-
OeJ: OTCYTCTBYET aJlaliTUPOBAHHAsI METOJUKA, KOTOpas Obl, C OAHOW CTOPOHBI, HC-
MoJIb30Baj1a opMalibHBIN anmnapar KJIacCCU4eCKUX Mojieiel (Hanpumep, Jj1sl OLICHKU
BHYTPEHHEH CIIO)KHOCTU aJTOPUTMOB), a C APYTroll — aJ€KBATHO YUYUTHIBAJIA CIIe-
UKy OTKPBITON pa3pabOTKu: pacrpenenéHHOCTh, HEMaTePHAIbHYI0 MOTHBAITHIO,
AKOCHUCTEMHYIO HHTETPAIMIO U MapaJOKCaIbHOE COOTHOIIICHHE 3aTpaT U OOIIECTBEH-
HOU LIEHHOCTH.
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1.4 Mopgean MOHETH3AUNH MPOTPAMMHOI0 00ecCeYeHUsl ¢ OTKPBITHIM HCXO/-
HBIM KOJI0OM

IKOHOMHYECKHMI MapPaJ0KC OTKPBITOro Koaa TpaauliMOHHASI MOJACIb MTPOJIAXKU
JUIEH3UN, OCHOBaHHAsS HA OTPAHMYEHUU JOCTyNa K UHTEJUICEKTYaJIbHOW COOCTBEH-
HOCTH, BCTyHaeT B psiMOE poTHUBOpeure ¢ npuHnunamu Open Source, 3aKperieH-
HbIMU B uneH3usx cemericta MIT, Apache unu GNU GPL [6; 14]. O1u nuuen3uu
rapaHTUPYIOT MOJB30BATEIISM «UEThIPE CBOOOIBI»: 3aTyCKaTh, U3y4yaTh, pacCIIpoCTpa-
HSTb U U3MEHSTH ITporpaMmy [5; 15]. B Takux ycinoBusiX Kiaccuyeckasi MOHETU3aIs
yepes MPOJIaxKy «KOIHI)» CTAHOBUTCS HEBO3MOXXKHOM. Tem He meHee, pplHOK Open
Source nponomKaeT pacTu, MPUBJICKAs MUJLTUAPAHBIC HHBECTUIIUU U TOPOXKAsi KOM-
MaHUU ¢ MHOTOMWJUIMAPAHON KanuTaauzanueu [16; 17].

CoBpeMeHHbIE METO/IbI MOHETU3AIMU CMECTUIIUCH OT MPOJIa’Kh CaMOro Koja
K Ipojake COMYTCTBYIONIEH IEHHOCTH, KOTOPYIO HEBO3MOXHO JIETKO CKOMHUPOBATh:
AKCIIEPTHU3BI, OTIEPALIMOHHON HAZC)KHOCTH, yI00CTBA SKCILTyaTalluy U TapaHTUil 0e3-
omnacHoctH [18; 19]. B 2024-2025 romax HaMeTHIJICS YETKHUM TpeH ] Ha Mpodeccuo-
HAJIM3AII0 OTKPBITHIX MMPOEKTOB, TJIE Pa3AeiieHrne Ha «XO000U-TIPOEKTHI U «Ipodec-
CHUOHAJIbHBIE PELIECHUs CTAaHOBUTCS Bce Oosiee BhipakeHHBIM [17; 20]. KimtoueBbiM
(haKTOpOM BBI’KMBAaHMS CTAHOBUTCS HE ITPOCTO KA4E€CTBO KOJIa, @ HAJTMYUE )KU3HECTIO-
coOHO OM3HEC-CTpaTEruu, KOTOpast MO3BOJISIET MOJIEP’KUBATH KPUTHYECKYIO MacCy
pa3pabOTYMKOB U 0OeCcTIeunBaTh O€30MACHOCTD METIOYKH MOCTaBokK [16; 18].

Teopernyeckue 0CHOBbI IKOHOMUKH OTKPBITOro IO  /Insg noHumMaHus SKOHO-
MUYECKHUX MEXaHU3MOB, JIEKAIINX B OCHOBE Open source, He00X0AuMO 00paTUTHCA K
dyHIaMeHTaIbHBIM paboTam B 3Toit o6macTu. Moxaii Benknep, npodeccop Iappapi-
CKOI1 IIKOJIBI ITpaBa, B cBoel padbote «Freedom in the Commons) BBOIUT KOHIIETIIUIO
«commons-based peer production» — nMpou3BoICTBa, OCHOBAHHOTO Ha COTPYAHUYE-
CTBE paBHOIPaBHBIX YYACTHUKOB B LIU(poBoii cpene [21]. benkiep mokaspiBaeT, 4To
OTKPBITOE MTPOTrpaMMHOE 0OecTieueHre SBISETCS Hanboiee SpKUM MPUMEPOM HOBOU
(OpPMBI S5KOHOMHUYECKON OpPTaHHW3aIH, TIIe MOTHBAIUSI YYACTHUKOB HE CBOAMTCS K
IPSIMOMY JIEHEKHOMY BO3HATPAXKEHHUIO, @ BKITIOYAET peIyTalluOHHBIE, COIUANIbHbBIC
U UJICAIUCTUYECKHE CTUMYJIbI. DTa TE€OpeTHUECKasi paMKa OOBSICHSET, MOYEeMY Thl-
CSYM pa3pabOTYUKOB JIOOPOBOJIILHO BHOCST BKJIAJ B OTKPBITHIE MPOEKTHI, CO3/aBast
KOJIOCCAJIbHYI0 SKOHOMHUYECKYIO CTOMMOCTh 0€3 TPaJUIIMOHHBIX PHIHOYHBIX MeXa-
HU3MOB.

VYpcyna Xonbrrprose B cratbe «Articulating the Speed(s) the Internet» nomon-
HSET 3TOT aHAJIM3 COIMOJIOTHYECKUM u3MepeHueM [22]. OHa uccienyert, Kak camo-
OpraHU30BaHHBIE Open SOUrce MPOEKThl CO3/1al0T 0COOYI0 BPEMEHHYIO U COLIMAJIb-
HYIO TMHAMHUKY. JJoOpOBOJILHEI TPy B TAKUX MPOEKTAX, [0 €€ MHEHHIO, OCHOBBIBA-
€TCSl Ha COUETAaHWU KPEaTUBHOCTU, 00ydYeHUS U OOMEHa 3HAHUSIMH, 4TO (GOPMHUPYET
YCTOMUYHBYIO SKOCUCTEMY, CIIOCOOHYIO KOHKYPHPOBATh C KOMMEPUECKUMHU pa3padoT-
KaMH. JTU TEOPETUUYECKUE MOJIOKEHUS CITy>KaT 0a30i1 1711 MOHUMAaHUs TOT0, KaK open
source MPOEKThl MOTYT T€HEPUPOBATh YIKOHOMHUYECKYIO IEHHOCTh JIaXe MPH OTCYT-
CTBUU TPSIMBIX TIPOIAK.

Knaccupukanus o6usnec-monesneit orkpoitoro N0 Kapn Muxasns [Tonm B kHU-
re «Best Practices for commercial use of open source software» npeanaraer cucte-
MaTH3aIui0 OU3HEC-MOJIEIICH, UCIIONh3YEeMbIX KOMIIAHUSIMH, KOTOPBIE CTPOAT CBOU
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ou3Hec Ha OTKPBITOM Kojie [23]. OH BhIACISICT HECKOIBKO OCHOBHBIX ITOAXO/I0B, KOTO-
phI€ MOYYUIIN Pa3BUTHUE B MOCIeaHUE necaTuieTus. B onee panneit padore «Profit
from Software Ecosystemsy Ilonn u Meiiep paccMarpuBaroT open source B KOHTEK-
cTe OoJiee MUPOKUX MPOTPAMMHBIX 3KOCHUCTEM, aHAM3HUPYSI, KaK KOMIIAaHUH MOTYT
U3BJIEKATh MPUOBLITE, ydacTBys B HUX [24]. [lupk Puxie B ctathe «The Single-Vendor
Commercial Open Source Business Model» neranbHo nccneayer Mozaelb, Ipu KO-
TOPOM OfHA KOMIIAHUSI KOHTPOJUPYET pa3pabOTKy OTKPHITOTO MPOIYKTa U MOHETH-
3UPYET €ro uepes3 JOMOIHUTENbHBIE MPONPUETaPHbIE KOMIIOHEHTHI WU YCIyTH [25].

OcHoBBIBasiCh Ha 3THX PabOTax, a TAakKe HA COBPEMEHHBIX 0030pax PHIHKA,
MO>KHO BBIJIEJIUTH CJIEAYIOIIHNE KIIFOYEBbIE MOJEIH MOHETU3ALINH.

Mopneab npogeccuoHaANbHBIX YCJAYT U nogaepxkku. OnHoi u3 Haubosee uc-
TOPUYECKH CIONKHUBIIUXCS M HAJIEKHBIX MOJICIICH SIBISIETCS KOMMEPITHATH3AIUS DKC-
neptu3bl. KoMmnanusi-pa3paboTuuK WM CEPBUCHBIA MHTETPATOP HE B3UMAET ILJIATy
3a MpPOrpaMMHBIN MTPOIYKT, a MPOIAET CBOE BPEMs U 3HAHUsI, HEOOXOAUMBIE JIJIsi €T0
YCIICIIHOTO BHEIPEHUS U DKCILTyaTalluy B KopriopaTtuBHoii cpeze [18; 19]. dnsa kpyn-
HBIX OpraHu3zanui nepexon Ha Open Source CBsi3aH ¢ BBICOKUMH OINEPAllMOHHBIMU
puckamu. OTCyTCTBUE BEHAOPCKOM MOANECPKKHU B KJIACCUUECKOM MOHUMAaHUU O3Ha-
YaeT, 4TO B ClIy4ae KPUTHUUECKOTO cO0sl OTBETCTBEHHOCTh JIOXKUTCSI HA BHYTPEHHIOIO
NT-xomanay. Mogens TuiaTHOM NOJAEPKKH pelaeT 3Ty mpodiemy, npesjaras Ous-
HECY MPUBBIYHBIM YPOBEHD 3aIIIHUTHI.

Kak ormeuaer Maiik Omncon, ocHoBarenb Cloudera, B cBocii nekiuu B CTIH-
dopae, nocTpoeHrne OU3HECa Ha Open Source TEXHOIOTUsIX TpeOyeT pokyca Ha yCiy-
rax Juisi KOpIOPaTUBHBIX KIHUEHTOB, KOTOPHIE IIEHIT FapaHTHH U OTIEPAllMOHHYIO Ha-
JIEKHOCTb BBIIIIE, 4UeM caM Kof [26]. OCHOBHBIM MTPOyKTOM B CEPBUCHON MOJIEIH SIB-
JISIeTCS HE KO, @ TApaHTHsI BPEMEHU PEaKIIUU U BOCCTAHOBIICHUS CUCTEMBI, 3aKpeTi-
JeHHas B coramenuu 06 ypoBHe o0cnyxkuBanus (SLA). ITapamerpsr SLA, Takue
KaK BpeMs peakIlMy Ha KPUTHYECKU MHIUIAEHT (00bIYHO OT 1 9yaca Juist mpeMuyM-
NOJJIEPKKH), JOCTYIMHOCTh CUCTEMBI Ha YpoBHE 99,9% unu 99,99%, npeBpamator
otkpsIToe [1O B Hate)KHBIN KOPIIOPAaTUBHBIN aKTUB. [JONOJHUTENIBHBIM HCTOYHUKOM
JI0X0/1a BBICTyNaeT npodeccuoHaibHoe 00ydeHue U cepTuukaius, 4To moaTBEp-
xmnaercs npaktukoi Red Hat, IBM u npyrux BeHIOpOB.

Mogeas «OtkpsbiToro siapa» (Open Core). Mogens Open Core Ha cero-
JHSIIHAN ACHB SIBISETCS JOMUHUPYIOMIEH ISl KOMMEPUYECKUX KOMITAaHUH, CO3/at0-
HIMX MPOrpaMMHBIE MPOAYKTHI Ha 0aze OTKpbITOro koaa. Ee cyTh 3akirouaercs B
pazjiesieHuy MpOoJyKTa Ha JIBe 4acTH: 0azoBoe «sanpo» (Core), pacnupocTpaHseMoe
1oJ1 cCBOOOJHOM JHIIeH3ueH, U nponpueTrapHbie qonoiaHeHus (Extensions), nocTyr-
HBIE TOJIBKO IJIATHBIM KJIMEeHTaM [23; 25]. KitoueBbIM UCKYCCTBOM B 3TOM MOJIEINIH
SIBIISIETCSA MPOBEACHUE TPAHUIIBI MEXIY OCCIUIATHBIM U IJIATHBIM (DYHKIIMOHAJIOM.
Ecnu snpo OyzmeTt CiaummKoM ciiadbiM, MPOEKT HE HAOepeT MOMyJIIPHOCTH U He chop-
MUpyeT coodiiecTBo. Eciu ke a1po OyeT CIMIIKOM MOIIHBIM, Y TIOJIb30BaTeNei He
OyAeT cTUMyJia IEPEXOAUTH Ha MJIATHYIO BEPCHUIO.

Kak mpaBuino, kopriopatuBHble (IJIaTHbIE) (PYHKIIMHM BKJIIOYAIOT B ceOs WH-
CTPYMEHTHI YIIPABICHUSI U MOHUTOPUHTA (rpaduuecKre MaHe H AJi1 aAIMUHUCTPUPO-
BaHUsI COTEH y3JI0B), O€30MaCHOCTh KOPIOPATUBHOIO YPOBHs (MHTErpanus ¢ Single
Sign-On, LDAP, Active Directory u paciiMpeHHbBINA ayauT), MacIlITaOUPyeMOCTh U
OTKa30yCTOMYUBOCTbH (MOAYJIH 1JI1 aBTOMAaTHYECKOTO IIApIUPOBAHUS, F€O-PEILITUKALIII
U PACUIMPEHHOIO PE3EPBHOTO KOMUPOBAHUSA), a TAKXKE ONTHUMU3AIMIO TPOU3BOIU-
TEIBLHOCTHU (Crienu(uUecKre alrOPUTMbI CHKATHsI TAHHBIX WJIA YCKOPEHHUSI 3aIIPOCOB,
HE BKJIFOYEHHBIE B OOIIYIO BETKY).
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[Ipumepom ycrnemHon peanu3anuu 3To Mozaenu sBisercss Nginx. CBoOo-
Has Bepcus npoekta pemuia npodaemy C10k u 3aBoeBana 6onee 36% priHKa BeO-
cepBepoB [27]. Oto nmo3Bonuio komnanuu Nginx Inc. ycnemHo nponaBats Nginx
Plus — xomMMepuecKylo BEpCHIO C PacCHIMPEHHBIMU (QPYHKIMSIMU OaJaHCUPOBKHU U
Mouutopunra [28]. Jannsie IPO xommnanuii, ucnons3yromux monaeinb Open Core
(Elastic, MongoDB, Mulesoft), neMoHCTpUpYIOT BrieUaTISIONy0 GUHAHCOBYIO A(-
¢dexruBHoCTh. Tak, Elastic npu Beixoge Ha [PO B 2018 roxy umen kanuTaau3aluio
$2,5 mapn npu rogoBoii Bepyuke $227 mutH 1 cpereM yeke $38 Thic. [29].

HecMmotps Ha QunHancoBbIi ycnex, moaenb Open Core co3maeT BHyTpEHHEE
HanpspKEHUE B coodiiecTBe. Puxiie oTMeyaeT, YTo HE3aBUCUMbIE YUYACTHUKH YacTO
OILYIIAIOT, YTO UX BOJIOHTEPCKUU TPYyA UCHOJB3YETCS ISl 00OralieHusi Kopropa-
TUBHOTO Biajenbla [25]. DTo NpUBOIUT K TOMY, YTO HE3aBUCHUMbIEC YUACTHUKHU pe-
K€ BKJIQJIBIBAIOTCSl B Pa3pa0O0TKy HOBBIX (DYHKIIMW, OTPAHUYMBASICh UCIIPABICHUEM
omnbok B siape. bonee Toro, arpeccuBHOE CTpEeMIIEHHE MOHETHU3UPOBATH MPOMPUE-
TapHbIE YACTH MOXET MOATOIKHYTh COOOIIECTBO K CO3/IaHUIO (OpKa (OTBETBICHMS)
POEKTa, KaK 3TO mpousonuio ¢ Nginx nmocne npuodperenns komnanuei F5 [30].

IIporpamMHoe oOecrieyeHue Kak cepBuc (SaaS) u 00/1a4HbIi XOCTUHL. B
310Xy OOJIAYHBIX BBIYMCICHUN Mojenb SaaS crana Hauboliee TUHAMHYHO Pa3BU-
BaroIMUMCcsE MeTogoM MoHetuzauuu Open Source. I1o JaHHBIM HCCleIOBaHHM, A0
67% opranuzanui, miatsamux 3a oTkpsitoe [10, menmator 310 paam ymodcTBa 00-
nayHoro pasBeptbiBanus [31]. MHorue coBpemennsie cuctemsl (ClickHouse, Kafka,
Kubernetes) o6manaroT upe3BbIYaiiHO BHICOKMM IMOPOTOM BXOja B IUIAHE aIMUHH-
cTpupoBanus. [ OM3Heca 3a4acTyro JIeHIeBie IATUTh €KEMECSUYHYIO TOIMUCKY
o0JauHOMY MTpOBaAEpy, YeM HAHUMATh IITAT KBATU(UIIMPOBAHHBIX UHKEHEPOB JJIs1
nojepKaHus UHQPACTPYKTypbl B peskume 24/7.

[IpeumymectBa SaaS Juisi KOPIOPATUBHOIO 3aKa3uMKa BKIIIOUAIOT CHUKEHHE
KaluTaJbHBIX 3aTpar (OTCYTCTBHE HEOOXOIUMOCTH MHBECTUPOBATH B COOCTBEHHOE
cepBepHOE 00OPYOBAHKE), TAPAHTUPOBAHHYIO OE€30MMACHOCTh U COOTBETCTBUE (ITPO-
Baiiziep 0epet Ha cebst mpoxoxaeHue aynutos SOC 2, ISO 27001, GDPR, uto kputu-
YEeCKU BaXHO Ui (PUHTEXAa U MEIUIIMHBI), MTHOBEHHYIO MacIITaOUpyeMOCTh (BO3-
MOXKHOCTb PaCIIMPEHUs PECYPCOB IO KIUKY MBIIIKKA B OTBET Ha POCT HArpy3KH) U
dbokyc Ha NMpoayKTe (KOMaH/a pa3pabOTUUKOB KJIMEHTA MOXET 3aHUMAThCsl OU3HEC-
JIOTUKOM, & HE aIMUHUCTPUPOBAHUEM UHPPACTPYKTYPHI).

I'maBHBIM BBI30BOM 151 co3nareneit Open Source B Mojenu SaaS crana je-
ATeNbHOCTH runepckeinepoB (AWS, Google Cloud, Azure). 3Tu KOMIIAaHUU MOTYT
B3STh JIFOOOH MOMYJSPHBIA MPOEKT, UMEIOIIMI MEPMUCCUBHYIO JIMLIEH3UIO (Hapu-
mep, Apache 2.0), ¥ NpeAsIOKUTh €ro KaK yNpaBlisieMblil CEPBUC B CBOEM OOJIaKe,
HE BO3Bpallasi MpUObLIN U HE BCET/a BO3BpaIlas KOJ OPUTHHAIBHBIM aBTOpaM. ITO
TIPHUBEJIO K MOSIBJICHHUIO 3aIIUTHBIX JHIeH3uH, Takux kak SSPL (Server Side Public
License) unu BSL (Business Source License). XoTs OHU HE SIBISIOTCSI «UUCTBIMY
Open Source comacHo kputepusiM OSI, OHU MO3BOJISIOT aBTOPaM 3aLIUTUTH CBOIO
Ou3HEC-MOIeNb, 3arpelias 00JauHbIM MTPOBaiiiepam repenpoaaBarb COPT Kak yCiy-
ry 6e3 komMepueckux aoropopeHHocteil. [Ipumepst Elasticsearch u MongoDB mio-
Ka3bIBAIOT, YTO MEPEXO]] HAa TaKUE JIMUEH3UH YacTO ABIIAECTCS BbIHYKIEHHOU Mepoi
JUTSl BBDKMBAaHUS KOMIIAaHUHU-Pa3pabOTUnKa.

IiaTrgopMbl KOJLIEKTUBHOIO PUHAHCUPOBAHMS U MUKPOCIIOHCOPCTBO. /{15
MPOEKTOB, KOTOPhIE HE UMEIOT aMOUIINI CTaTh KPYHMHBIMHU KOPIIOPAIUSIMHU, HO SIBJISI-
I0TCS KPUTUYECKUMHU y3JIaMU ITPOrPAMMHON SKOCUCTEMBI (Hampumep, OuOInoTeKn
cURL wimm Babel), Ha nepBbIil TUIaH BBIXOJAT ajdbTEepPHATHUBHBIE METObI (PMHAHCH-
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pOBaHUs, OCHOBAaHHbBIE Ha co00IIecTBe. beHkiep nmpenBuaen nosiBJI€HUE TaKUX Me-
xaHu3MoB emé B 2003 roay, onuckbiBas, Kak nudpoBas cpeaa Mmo3BOJISIET CO3/1aBaTh
HOBBIE (pOpMBI (hHAHCUPOBaHUS OOUIECTBEHHbIX Onar [21].

3amyck nporpammbl GitHub Sponsors B 2019 roay cran BayKHBIM 3TaIrioMm, 1o3-
BOJIMB TOJIH30BATEIISIM HAMPSMYIO ITOIICPKUBATh HHANBUIYATbHBIX Pa3pabOTUHKOB.
Opnaxo 6osee ycroitunBoi (hopmoit 1u1st KoMaHAHBIX IPOeKTOB okazaiics Open Collective.
Ora mnargopma odecriedrBaeT PUHAHCOBYIO MPO3PAYHOCTh, IO3BOJISIS THOOOMY y4acT-
HUKY BHUJIETh, OTKY/la TMPUXOAAT JIEHbIM M HA 4TO OHU Tparsatcs. [Ipenmyrectra
Open Collective myist TPOEKTOB BKIIIOYAIOT (PUCKATHLHOE CIIOHCOPCTBO (BO3MOXKHOCTh
OPUHUMATh JIEHBI'M OT KOpIOpaluuii 63 HEOOXOAUMOCTH PErUCTPaLUd COOCTBEHHO-
ro IOpUANYECKOro JIHIA), JEHEHTPAIU3AINI0 BIACTH (MOAIepKKa cO00IIecTBa, a He
KOHKPETHOTO YeJIOBEKa, YTO CHIKAET PHUCKHU MPHU YXOJE OCHOBATENS) U MPO3pad-
HOCTb JIJIsl JOHOPOB (KOMITAHUU-CIIOHCOPHI BUJIAT PEaJIbHbIA BKJIaJ CBOMX JICHET B
npoekt). [Ipoektsl, Takue kak Webpack (rogosoii 6ropker $83 ThiC., HaeM MEPBOTO
mratHoro pa3paboruuka), Babel ( $100 toic.) u cURL ( $15 ThIC.), yenemHo UCTIONb-
3YIOT 3Ty MOJIEJb TSl 00eCIICUeHUsI CBOCH YCTOMYHNBOCTH.

T'ocynapcTBenHoe puHAHCUPOBAHNME U KOHLENINS HN(POBOro CyBepeHu-
Tera. B 2024-2025 rogax oT4eTIMBO NPOSBUICS HOBBIM BEKTOP MOHETH3AIUU —
rocyaapcTBeHHbIe HHBECTUIIMU B Open Source Kak B 00111ecTBEHHOE 6J1aro. 10 CBsl-
3aHO C OCO3HAHHUEM TOI'0, YTO YSI3BUMOCTb B OHOW OTKPBITOW OMOIMOTEKE MOXKET
napajin30BaTh HA(PPOBYIO IKOHOMHUKY LIEJIOM cTpaHbl. ['epMaHus cTana nmepBOIpo-
xoameMm, co3aaB Sovereign Tech Fund (STF). Ero muccust — ykperuienue nudpoBo-
ro CyBEpEHHUTETA IMyTeM (PMHAHCHUPOBAHUS MOAJEPIKKU «HEBUANMOID» HHDPACTPYK-
Typhl: OMOIMOTEK, MPOTOKOJIOB U MHCTPYMEHTOB pa3pabotku [32; 33]. C 2022 rona
dbona nHBeCcTUpOBaAI Oosiee 24,6 MUIIITMOHOB €BPO B 60+ MPOEKTOB 1O BCEMY MUDY.

KittoueBbie acriekThl 3Toit Mojien: pokyc Ha 00CTyKUBaHHUH, @ HE HA NHHOBA-
USX (IEHBI'M BBIJIEISIOTCS HE Ha CO3/IaHME HOBBIX «(puu», a Ha UCIIpaBlIeHHE OaroB
U aynuT 0e30macHocTH), 00prda ¢ «mpobiemMoit 6e30ueTHrKay (TocyaapcTBo Oe-
peT Ha ce0s pacxo/ibl, KOTOPbIE YACTHBIN OU3HEC CKJIOHEH UTHOPUPOBATh, CUMTAS UX
001KUMH) 1 SKOHOMHUYECKas 2PHEeKTUBHOCTH (10 OIleHKaM EBpokomMuccun, Kakapli
BJIOKeHHBIN B Open Source €Bpo MPUHOCHT 4 €BPO SKOHOMHUYECKOTO 3 dekra) [34].
EBponelickue nuaepsl MpU3bIBAIOT YBEIUYUTH (MHAHCHpOBaHKE 10 350 MUIIIMOHOB
eBpo Ha nepuon 10 2034 roga, YToOBI CO3AaTh HA/IEKHBIN TEXHOJIOTHYECKHUM (hyHIa-
MEHT, HE3aBHUCUMBI OT MHOCTPAHHBIX KOPIOPALIUH.

Poccuiicknii onbIT: ciennuka U ycnemHbie Keiicbl  Poccus o6magaeT yHUKaIb-
HOMW mIKoJsIoi pa3zpaboTku cucteMHoro [10, 4To mo3BoaniIO psly NPOEKTOB 3aHATh
JUAUPYIONINE MO3ULNN HA MUPOBOM PBIHKE, UCIOJIB3YS Pa3IMYHbIE CTPATErMH MO-
HETH3aLUU.

* Postgres Professional: Mmonens Open Core B cermente CYB/I. Komnanus Postgres
Professional, ocnoBannas B 2015 rony Benymumu paspadorunkamu PostgreSQL,
SBIIACTCS APKUM MIPUMEPOM TpaHCHOPMAITUU IKCIIEPTU3HI B IPOAYKT [35; 36].
Nx ctparerusi coueTaeT akTUBHBIN BKJIA]] B MEKTyHAPOIHBIIN MPOEKT (upstream)
c nmpojaxeit cobcTBeHHON KomMepueckoi Bepcun Postgres Pro Enterprise. Kom-
MepuecKasi Bepcus BKIII0OYaeT HaTUBHbIE TEXHOJIOTUH cxkaThst JaHHbIX CFS, mmd-
poBanune TDE, mackupoBaHH€e JaHHBIX U HHCTPYMEHTHI TOPU30OHTAIIBHOTO Mac-
mradbupoBanust Shardman. Beipyuka komnanuu B 2023 roay Beipocia Ha 50%,
JOCTUTHYB 5 MWIIHApAOB pyOneil. DTO AOKa3bIBAET, UTO B YCJIOBUAX UMIIOp-
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TO3aMEIICHHS U BBICOKUX TPeOOBaHUU K HaAEKHOCTH OuzHeca mozenb «Open
Core + CepBucy sBIS€TCS MaKCUMaIbHO 3(PHEKTUBHOM.

 Nginx: OT BOJIOHTEPCKOTro Koja 10 caenku Ha $670 mian. Mctopus Urops Ceico-
eBa 1 NginxX WUTIOCTpUPYET Kiaccudyeckuit myTh Open Source craprana. Hauas
KakK peleHne BHyTpeHHHX mpobiem nmoptana Rambler B 2002 romxy, Nginx Obut
OTKPBIT 1oA nepmuccuBHou nunensuerd BSD B 2004-m [27]. MoHneTn3anus Ha-
yayach JUllIb yepe3 9 et ¢ cozganuem Nginx Inc. u 3amyckom npoaykra Nginx
Plus [28]. Ycnex 6b11 00yCIIOBIEH TEM, YTO KOMaHJa COXpaHUIa BEPHOCTh OT-
KPBITOMY KOAY, 100aBJIsisi B KOMMEPYECKYIO BEPCHUIO JIUIITH T€ (PyHKIIUH, KOTOPHIC
JEUCTBUTEILHO HEOOXOIUMBI TOJILKO KPYIHBIM mpeanpustusm. torom crana
NOKyIIKa KOMITAHUM aMepuKaHckoi kopnopauueii FS B 2019 roay 3a 670 Musnnu-
OHOB JIOJUIAPOB — OHA U3 KPYITHEUIINX CAEIOK B uctopuu poccuiickoro I10.

* ClickHouse: ananutudeckas CY B/ u o6maunas ctparerus. ClickHouse, coznan-
Has B SHpekce g 3agay MeTpuku, ctana mio0adbHbIM CTaHAAPTOM B 00Ja-
ctu ananutudeckux CYBJI (OLAP) [37]. Ilocne BoiieneHrs B OTICIbHYIO KOM-
nanuto ClickHouse Inc. ocHoBHbIM MeTOmoM monetusanmu ctai ClickHouse
Cloud (SaaS). Xots caMy cuCTEMY MOXHO 3allyCTUTh CaMOCTOSITEILHO, CIOXK-
HOCTh HACTPOMKHU IIapJUPOBAHUS, OIKANIOB U 00ECIIEUEHUsI 0TKA30yCTONYUBO-
CTH 3aCTaBJISIET KIIMEHTOB BHIOUPATh OOJIAYHYIO BEPCHIO, TJI€ ATH 3a/1a4i aBTO-
MaTU3UPOBAHBI.

Tpenabl u nporuossl Ha 2025-2030 rogsl  bynyniee monetuzanuu Open Source
OyIeT ompenemnsiThCs TpeMs KIIFOYeBBIME (paKkTopaMu: 0€30MaCHOCTHIO, UCKYCCTBEH-
HBIM UHTEJUIEKTOM U HOBBIMH HOPMaMHU PETyTUPOBAHMUS.

» MlckycCTBEHHBINM MHTEIUIEKT KaK JIpaiiBep U BbI30B. W panukanbHO MEHSIET PO-
necc pa3padorku. C onnoit croponsl, Al-accucrents! (GitHub Copilot) yckops-
10T HalMCaHUe Koja, HO C APYrOM — OHM MOTYT HaBOJHUTH MPOEKThl HU3KOKa-
YECTBEHHBIMU ITATYAMH, YBEIMYMBAs HATPY3Ky Ha MelHTeHEepoB [20]. B mane
MoHeTu3aruu 2025 rog obemaeT poct mojenel, rue Al-pynakuun (Harpumep,
MHTEJUIEKTYyallbHas onTuMu3anus 3amnpocoB B CYB/]) craHoBsTCS yacThio Tpe-
muanbHbIX Open Core makeros.

* be3onacHOCTb LIeOYKU MOCTaBOK. [loce MHIMAEHTOB ¢ 3aKiiaIkamMu (Kak B CITy-
gae ¢ xz uiu Log4Shell) nosepue k Open Source ctano nparmMatudabiM [17].
Komnanuu Bce 4aille TOTOBBI IUIATUTH 332 «IPOBEPEHHBIE» U «IOAIMUCAHHBIC»
c6opku oTkpbITOro I10. 3TO OTKpBEIBaET HOBBIE BO3MOXKHOCTH JIJIsI OM3HECA, KO-
TOPBIN CIICIIMAIM3UPYETCS HAa HETIPEPHIBHOM ayJIUTE U MOCTaBKe O€30MacHBIX pe-
O3UTOPUEB.

* Perynsaropuoe nasnenne. Beenenue B EBpone Cyber Resilience Act (CRA) 3a-
cTaBisieT pazpaborunkoB Open Source cepbe3Hee OTHOCUTHCA K OTBETCTBEHHO-
CTH 3a CBOHM KOJI. DTO CO3/Ia€T PHIHOYHYIO HUIILY JJISI OpraHU3allui, KOTOphIe Oe-
PYT Ha ce0sl FOpUIUIECKYIO OTBETCTBEHHOCTh U TOMOIIH B COOTIOCHUH KOMTILIa-
€HCa JIJIs1 OTKPBITHIX MPOEKTOB, UCIIOJIb3YEMbIX B KPUTUUECKON MHPPACTPYKTY-

pe.
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1.5 BbIBoAbI 10 TEOPETHYECKOH YACTH M 000CHOBAHME METOAMKM JJIA MPaK-
THYECKOI0 pas3jieJia

[TpoBen&uubIil aHaIM3 TTO3BOJISIET CHOPMYIUPOBATH CIICYIONINE BHIBOI, SIB-
JISFOIIMECs] OCHOBOM JJIsl MPaKTUUECKOTO pacuéTa B [aBe 2:

1. JI7st OeHKM anrOpUTMUYECKOM CI0KHOCTH pa3padaThIBAEMOI0 apX1uBaTopa BO3-
MOXXHO HUCIIOJIb30BaHUE armapara nmapaMmeTpuuecKux Mmojiene (ananTupoBaH-
Hoit COCOMO) Ha sTane npoeKTUPOBAHHUS.

2. CtpykTypa 3aTpar Jjisl open-source mpoekTa OyJeT KapAMHAIBHO OTIINYAThCS OT
KOMMEPUECKOTo: HEOOXOAMMO pacCuuTaTh JBa CIIEHAPUS — «KOMMEPUYECKUID)
(monHas KaJbKyJsius mo hopmyiie 2) U «peaibHblil open-source» (Y4€T TOIbKO
NPSIMBIX MaTepUajIbHBIX 3aTpaT U albTePHATUBHOM CTOMMOCTH BPEMEHH).

3. KiroueBbIM SKOHOMUYECKUM TIOKA3aTeNeM /IS ITOA00HOTO TIPOEKTA SIBISIETCS HEe
npsiMasi TpUObLIIb, @ COOTHOIICHUE OOIECTBEHHON MOJE3HOCTH (LIEHHOCTH) K
MOHECEHHBIM 3aTparaMm. ITo TpeOyeT BBECHUS B aHAJIN3 KaU€CTBEHHBIX U KOC-
BEHHBIX KOJIMYECTBEHHBIX METPUK.

4. IlpennaraeMas B paboTe METOJMKA JODKHA OBITH THOPHUIIHOM: codeTaTh (op-
MaJIbHbIN pacy€T /1Sl YacTel MpoeKTa, MOIAIOIINXCS OLICHKE (TPy103aTpaThl HA
peanu3aluio sSapa), U IKCIEPTHYIO OLEHKY JJIs CIeIM(UUEeCKUX aCTIEKTOB Open-
source (CTOUMOCTh MOAAEPKKUA COOOIIECTBA, IEHHOCTh opTdonuo). [Ipu aTom
BBIOOP Mojienn MoHeTu3anuu (Hanpumep, Open Core miu SaaS) Oynet ornpene-
JSATh CTPYKTYPY MOTEHIIMATBHBIX I0XO/I0B MPOEKTA.

JlaHHBII TeOpeTHUECKUM 6a31C MO3BOJIAET MEPEUTH K MPAKTUIECKOM 4acTH pa-
00Tl — PKOHOMHUYECKOMY 00O0CHOBAHHIO Pa3pabOTKU KOHKPETHOTO MPOTPAMMHOTO
MPOJYKTa C OTKPHITHIM UCXOJHBIM KOJIOM.
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2 PacuéT 3xOHOMHYECKHUX MOKa3aTe/ell pa3padoTKu NPOrPaMMHOIO NMPOAYK-
TA C OTKPBITHIM HUCXOAHBIM KOJIOM

2.1 OcHOBHBIC XapaKTEePUCTHUKH pa3padaTbIBaeMoOro NporpaMMHOIO MPoAyK-
Ta

2.1.1 ®opmyaupoBKa npodsieMbl U MOCTAHOBKA 1iejiell pa3padoTKu

Hecmotpst Ha oOuiive CylecTBYOUUX PEIICHUN AJIsI CKATUsl JaHHBIX, aHATU3
COBPEMEHHOI0 open-source JaHamadra, npoBea€HHbIA B oTuéTe Linux Foundation
(Census III), BbIsiBIIsSIET CUCTEMHYIO MPOOIEMY: MHOTHE KPUTHYECKH Ba)KHbBIE TPO-
€KThI, BKJIIOYast 0a30BbI€ YTUIUTHI, JECATUICTUAMU TOJACPKUBAIOTCS crilaMu 1-2
pa3pabOTUYHKOB, UTO CO3/IaE€T PUCKU 711 O€30MACHOCTH U YCTOMYMBOCTU LIU(PPOBOIA
uH(pacTpyKTypsl [2]. [Tapanokc 3akitodaeTcsi B TOM, YTO IPU BBICOKOM 0OIIECTBEH-
HOM LIEHHOCTH TaKHE MPOEKTHl HE UMEIOT MPO3PAYHBIX SIKOHOMUYECKUX MOJEIIEH,
NO3BOJIAIOIIMX OLICHUTh PEAJIbHYI0 CTOUMOCTD UX CO3/IaHUs U MOIIEPIKKH.

Takum 0Opazom, mpoOiema 3aKJIF04aeTCsl HE B OTCYTCTBUU (PYHKIIMOHATLHOTO
aHajora, a B HeJOCTaTke METOJIUK JJIsl SKOHOMUYECKOTO 000CHOBaHUS pa3pabOTKH U
NOJACPIKKH MaJIbIX, HO MHPPACTPYKTYPHO 3HAYMMBIX Open-source mpoekToB. JlaH-
Has paboTa paccCMaTpUBAET CO3AaHNE HOBOTO KOHCOJILHOTO apXUBATOPa HE KaK LIEJb
caMy 1o cebe, a Kak MPaKTUUYECKUM KeHC AJist anpoOaIuy Takoi METOIUKHU.

Lenpio nmpakTUYeCKOi YacTu paboThI SBISETCS pa3paboTKa U anpoodarus me-
TOJUKH IKOHOMHYECKOTO 000CHOBAHHUS JJIsl MAJIOTO OPEN-SOurce MpoeKTa Ha prumMe-
pe co3nanus KOHCONIbHOTrOo apxusartopa. [Ipoexr cnenyer kpurepusim SMART:

* Specific (Konkpetnas): PazpaboTaTs KOHCOIbHYIO YTUIUTY, PEATU3YIOIIYIO ajl-
roputM DEFLATE st cxxatusi/paciakoBKu OTIENbHBIX (paiiyioB.

* Measurable (M3mepumas): JIoOCTHYb CTETICHW CXKaTHs, COIMIOCTAaBUMOM C ‘gzip -
6°, IJIsl 3TAJIOHHOTO Ha0Opa JIaHHbIX.

 Achievable (octuxumas): PeannzoBaTh cuiiaMu OAHOTO pa3paboTuuKa Cpe-
Hel kBanuukaiuu 3a 3 Mecsia.

* Relevant (3naunmasi): Co3aaTh OTKPBITHIN KEWC M1 OTPaOOTKH METOJUKU pac-
4yéTa, aKTyaJIbHOU B yCIOBHX, onncaHHbIX Census I11.

* Time-bound (Orpanuuennas no BpeMenn): Cpok nonHou pazpadbotku MVP —
3 KaJIeHJapHbIX MecAIla.

2.1.2 AHajau3 uesjieBOH ayIUTOPHH U CIIEHAPHEB MCI0JIb30BAHUS

Pa3zpabarpiBaeMblii MPOAYKT MO3UITMOHUPYETCS KaK yueOHO-IeMOHCTPAITMOHHBIH,
HO €0 1IeJIeBas ayAUTOpUs OTPa’KaeT peaibHbIe CETMEHTHI TOTPEOUTENEH MOT00HBIX
YTUJINT:
1. CTtyneHThl U HaYMHAIOIIKME pa3paboTuuku: J[Jig u3ydeHuss OCHOB aJlTOPUTMOB
cKarus, paboThl ¢ (PailIOBEIMU CUCTEMaMU U TIPAKTUKHU pa3padoTku Ha Cu/C++.
2. Cucremusblie anMuHUCTpaTopsl 1 DevOps-unxkenepsl: [ aBromMaru3anuu pe-
3€pBHOTO KOMTMPOBAHUS U JIOT-MEHEI)KMEHTA B CPeiax, I7Ie MPebBISIOTCS Tpe-
OOBaHUS K JIMIIEH3UOHHON YUCTOTEC U MUHUMAJIU3MY 3aBUCUMOCTEH.
3. CoobmecTBo open-source: Kak moreHnuansHas 0OCHOBa [Tl (hOpKa WIIH DKCTIe-
PUMEHTAIBHOM MIIOMIAAKU ISl TECTUPOBAHUS HOBBIX MOJIU(PUKAIIMI aIrOpUT-
MOB C)KaTHs.

18



2.1.3 ®opmupoBanmne Tpe0OBAHUIT K MUHMMAJIbHO )KM3HECIIOCOOHOMY NPOAYK-
Ty (MVP)

MuHuMmanbpHO )Ku3HecrnocoOHas Bepeus npoaykra (MVP) Bkitouaer cienyto-
Ui GyHKIIMOHAJ, CTPYKTYPHUPOBAHHBIN IO MOJTYJISIM

* Monyis BBoJIa/BeIBOJA: UTCHUE 1 3aITMCh JaHHBIX U3 (paitioB, mepemaada JaHHbIX
yepe3 cTaHaapTHbIe MoTokH (stdin/stdout).

* Monynb anroputMma cxarus: Peanuzauus anroputma DEFLATE (LZ77 + xonu-
poBanue Xaddmana) C OTHUM MPETYCTAHOBICHHBIM YPOBHEM CKaTHSI.

* Monyns unrepdeiica komanguoit crpoku (CLI): OOpaboTka apryMeHTOB AJis
BbIOOpa pekrMa paboThl (CxKaTHe/pacliakoBKa), YKa3aHUsa BXOJHOTO U BBIXOJ-
HOTO (haJIoB.

* Monynb TectupoBanusi: Habop unit-recToB /it IPOBEPKU KOPPEKTHOCTH pabdo-
THI SI7[pa AJITOPUTMA.

ApXHUTEKTypa MPOEKTa CO3HATENIBHO YNPOIIIEHA [0 CPABHEHUIO C MPOMBILIUICHHBIMU
aHajoramMu (TakuMHU Kak ‘bzip2‘ wiam ‘Xz‘) 1 OpUEeHTHpPOBaHA HA HATVISAIHOCTH pea-
JIU3ALMH U JIETKOCTh OLIEHKHU TPYA03arpar.

2.1.4 Bepudukanus OeHKH TPYI03aTPAT HA OCHOBE aHAJIN3Aa UCTOPUYECKHUX
JAHHBIX AHAJIOTOB

Jlist 000CHOBaHUS PEANTMCTUYHOCTH IJIAHUPYEMBIX TPYA03aTpaT ObLI MPOBE-
JEH CaMOCTOSITENbHBIN KOJMYECTBEHHBIN aHATIN3 HCTOPUU Pa3pabOTKH TPEX KIIACCH-
YEeCKHX Open-source apXxuBaTopoB. MeTo0I0rus 3aKiouanack B coope u 00paboTke
JAHHBIX U3 MyOIMYHBIX Zit-pENO3UTOPHUEB C UCIIOIH30BAHUEM CKPUIITOB HA OCHOBE
xoMaHn[ ‘git log® u ‘git diff* [38].

Tabnwuia 3 Pe3ynprarhl CpaBHUTENHFHOTO aHAIIM3a UCTOPUH Pa3pabOTKH Open-source
apXUBaTOPOB (1O TaHHBIM Zit-PENO3UTOPHUEB)

KpI/ITepI/Iﬁ bzip2 xz utils zstd
[lepuon ananusa (rr.) 1997-2023 2009-2023 20152023
OO1ee uncio KOMMUTOB 180 > 1000 > 3000
OpUEHTHUPOBOYHBIM  4u- | ~ 16 600 3HAUYUTEIIbHBIN HaunGonpmui
CTBII  MPUPOCT  CTPOK
Koja*
BeiaBienHas mopnens pas- | MHauBunyanbHas, Pacnpenenénnas IIpomsbinuieHHas,
paboTku C  TepexoaoM K | ¢ BBIJICJICHHBIM | KOMaHJHas
MOJICPKKE CcOo0OIIe- | MEeHHTeHHepOM
CTBOM
Ouenka  peneBaHTHOCTH | Bbicokass (0a3oBbiii | YMepeHHas (Bepx- | Huskas (mpombiii-
KaK aHajiora Kelc) HSs TPaHUIIA CJIOXK- | JICHHBIA MacuTal)
HOCTH)

*PacuéT BHITTOIHEH ABTOPOM Ha OCHOBEC anCFI/IpOBaHHOﬁ CTaTUCTHUKHU git-peHO?,I/ITOpI/ICB.

AHanu3 nokasaj, 4TO MPOEKT bzip2, ABJSIOMIMICA NOTHO(DYHKIMOHAIbHBIM
apXUBaToOpoM, ObLT CO3MAaH U IIUTEIBHO MOJACPKUBAIICSA CHIIAMHU, SKBUBAJICHTHBI-
MU paboTe OHOTO pazpaboryuka. Ero utoroeiii 006éM koaa (~ 16.6 ThIC. CTPOK)
¥ UCTOPHS KOMMHUTOB TIO3BOJISIIOT CZENaTh BBIBOJ O PEATUCTHYHOCTH Pa3padOTKU
aHAJIOTUYHOTO 0 Maciutady, Ho 0ojiee MPOCTOro (MCHOJB3YIOIIETO CTaHJapTHBIN
DEFLATE) nponykra B cXaTble CPOKHU.
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2.1.5 OmueHka Tpyr03aTpaT U pecypcoB AJisl pa3padoTkn

Ha ocHoBe poBeA€HHOIO CPaBHUTEIBHOTO aHAJIN3a, a4 TAKXKE ¢ Y4ETOM IIPUH-
IIUIIOB JICKOMITO3UIIMU PabOT M0 METOA0JI0THH, u3noxeHHoi B [13, c. 86-90], co-
CTaBJIeHa JeTalbHas OlleHKa Tpyno3arpar. s pacuéra ¢ponna orarsl Tpyna (POT)
IPHUHSTA PEIHOYHAS CTaBKa pa3paboTunka cpenneii kpanudukanuu (C-mporpaMmMuCT/UHKEH:
I10) B pa3mepe 1 200 py6./dac, 4TO COOTBETCTBYET JaHHBIM 10 PErMOHAILHOMY PhIH-
Ky Tpyzna Ha 2024-2025 rr.

Tabnuua 4 OueHka Tpyao3arpar Ha pa3pabOoTKy MPOrpaMMHOTO MPOAYKTa

Oran pa3padboTKu Tpyno3zarparsl, yac | CraBka, CronMocTs,
py0./gac pyo.

Ananu3 TpeboBaHui U mpoektu- | 40 1200 48 000

pOBaHME apXUTEKTYPbI

[IporpammupoBanue (peanuzanus | 100 1200 120 000

MoyJiei)

TecTtupoBaHue U OTiIajIKa 40 1200 48 000

Hanucanue noxymenranuu u nox- | 20 1200 24 000

TOTOBKa pen3a

Htoro no ®OT 200 240 000

Taxum 06pazom, oO11as oreHKa Tpyao3aTpar Ha co3ganue MVP koHcoiapHOTO
apxuBaropa coctaninsgeT 200 yenoBeko-4acos, a (pouy omiarsl Tpyaa (DOT) — 240
000 py6neit. JlanHast olieHKa SIBISIETCS KOHCEPBATUBHOM U ONTMPAETCs HA aHAJIN3 Hau-
OoJjiee peeBaHTHOTO aHajora (bzip2), YTO 0OCCIICUMBAET 3amac MPH IJIAHUPOBAHUHT
Y COOTBETCTBYET MPUHIIUIIAM PEATUCTUYHOTO TPOTHOZUPOBAHMUS B YCIOBUSIX MAJIOTO
Open-source NpoeKTa.

2.1.6 Ouenka Tpynoémkoctu no mogeaun COCOMO I

J1s TONOTHUTENBHON BepU(UKALIMH TOTYYEHHON OLIEHKH BOCIOIb3yeMCs Kilac-
cuueckoit napamerpudeckoi moaensto COCOMO I (Constructive Cost Model). ba-
30Bas GopMyIna Ui OpraHMYECKOro TUIa MPOEKTOB, K KOTOPOMY MOXKET ObITh OTHE-
c€H pa3pabaTbeIBacMblil apxuBarop, umeet Bun [13, p. 87]:

PM =2,4 x (KSLOC)"%® x [[ EMF;, 3)
=1
rJe PM — TpPyJdo3arpaThl B 4EIOBEKO-MecsIaxX, KSLOC — pa3Mep KoJa B ThICSYaxX
CTPOK, EMF; — TIOTIPaBOYHBIC KOI(PPHUITUEHTHI.

[Ipunumas oxumaemsiii pazmep koga paBHeiM 5 KSLOC (5000 ctpok) u uc-
MOJIb3Yys CTaHIapTHBIE 3HAUCHMUSI MTOMTPABOYHBIX KOA(PPHUIIUMEHTOB SISl CPETHUX YCIIO0-
Buii pazpabotku (HanéxuocTh [10 RELY = 1,00; cnoxxaocts Moayneit CPLX = 1,00;
onbIT KoMaHsl AEXP = 1,00; ucnonb3oBaHue coBpeMeHHbIX HHCTpyMeHTOB TOOL
=0,90; orpannuenus Bpemenu pazpadorku SCED = 1,00), nonyuaem npousBe/icHUE
ko3¢ dunrenTo, papHoe 0,90. [ToacTaBmnsis 3HaueHUs B HOPMYITY:

PM =2,4x5%9 % 0,90 ~ 2,4 x 5,38 x 0,90 = 11, 6 YEJIOBEKO-MECSIILICB.

[Ipu cTangapTHOM MPOJOIDKUTEILHOCTH pabodero mecsma 160 4acoB 3TO COOTBET-
CTBYET 11,6 x 160 = 1856 YaCOB, YTO 3HAYUTEIIHHO MPEBBIIIACT MPEABAPUTEIHHYIO OLICH-
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Ky B 200 yacoB. JlanHoe pacxoxienue oobsicuaetcsa remM, yto COCOMO opueHTHpo-
BaHa Ha KPYITHBIE MPOEKTHI C IMOJTHBIM KU3HEHHBIM ITUKJIOM U HE YUYUTHIBACT CIICIIH-
(GUKy MaJIbIX YTHIIUT, BO3MOXXHOCTh ITOBTOPHOTO MCIOJB30BaHUS TOTOBBIX Hapabo-
TOK, & TAKX€ OTKPBITHIN XapakTep pa3padO0TKH, TJe YacTh TPYA03aTPaT MOKET OBITh
KOMITEHCHUPOBaHa BKJIaJloM coobiecTBa [25]. TeM He MeHee, MOy4YeHHOE 3HaYCHUE
CIIY>KUT BEpXHEU I'paHulled TPyA0o3arpar U MOATBEPKIAET, YTO JaXe MO MEeCCUMHU-
CTUYHBIM OIICHKaM MPOEKT OCTAETCSl B paMKaX peaiu3yeMOCTH.

2.2 Pacyér IKOHOMHMYECKHX IIOKa3aTes el pa3padoTKH MPOrpaMMHOI0 POAYK-
Ta

2.2.1 Pacuér kanuraabHbix 3aTpatr (CAPEX)

Kanuransueie 3atparsl (CAPEX) BkiIto4atoT Bce €IMHOBPEMEHHBIE HHBECTH-
[[UW, HEOOXOAUMBIE JIJIS CO3/IaHMs IPOrPaMMHOTO MIpoayKTa. [Ijist mpoekTa, UCIoib-
3YIOIIETO UCKITIOYUTEIBHO OTKPBIThIE HHCTPYMEHTHI, cTpykTypa CAPEX cymiecTBeH-
HO OTJIMYAETCS OT TUITMYHOU KOMMEPUYECKON pa3paboTKH.

Tabnuua 5 Crpykrypa kanutanbHbix 3atpar (CAPEX)

Cratbs pacxoq0B OcHoBaHue A pacuéra Cymwma, pyoO.
®onp omnarel Tpyna (POT) [annsie u3 Tabmues 4 240 000
JInuen3uonnoe 11O u uHCTpyMEHTHI Ucnonw3yercss  Tosmbko  open- | 0

source crek (NeoVim, GCC, Git,

Forgejo)
OOopynoBanue (aMOpTH3ALIHS) HoyTtOyk paspabotunka (80 000 | 6 667

pyo0.), cpok ciyx0sbl 3 roaa, nepu-
on pa3padotku 3 mec. (0.25 roga).
Amoptuzanus: 209% x 0.25 = 6667

Haxnagneie pacxonst 15% or ®OT (apenna padouero | 36 000
MecTa JIoMa, UHTEPHET, JEKTPH-
YECTBO)
240000 x 0.15 = 36 000

PesepBHbiii hoHg 10% ot cymmbl mpsambix 3arpar | 24 667

(®OT + ObopynoBanue) Ha
HETPEIBUICHHBIC PACXOIbI
(240000 4 6 667) x 0.10 = 24 667

NTOI'O CAPEX 307 334

Takum obpazom, 001Ul 00bEM KamMTaIbHBIX BIOKEHUM, HEOOXOMUMBIX IS
3amycka npoekrta, coctapisieT 307 334 pyons. Kputuueckn BaKHBIM OTIUYUEM OT
KOMMEPUYECKOTO CIIEHapHsl SIBISETCS HyJIeBas CTOMMOCTD JiulieH3noHHoro 10, uTo
HaIpsIMYIO BbITEKAeT U3 PUIOCOPUU OTKPHITOTO KOAA U SIBISAETCS KIIOYEBBIM (hak-
TOPOM CHIDKEHHUS IepBOHAYAILHOTO Oapbepa 11 Bxoza [3].

2.2.2 Pacuért onepaunonHnbix 3arpart (OPEX)

Onepauunonnsie 3arpatsl (OPEX) — 3T0 exerogHsie pacxoabl Ha MOAJIEPKKY
U HKCILTyaTaluio padoTaoero NporpaMMHOTO MPOIYyKTa MOCIIE €ro peau3a.

*B pacu€Trax nuCnoab3yeTcs BapUaHT ¢ OECIUIaTHBIM XOCTHHIOM KaK HauboJiee THIMYHBIN 111 MaJIbIX IPO-
ektoB [2]. Croumocth VPS yka3aHna 17151 cipaBKH.
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Tabmuna 6 CTpykTypa rofoBsix onepaimoHHbix 3arpar (OPEX)

CraTbhsi pacxojioB Merton pacuéra Cymma, py0./ron

XOCTUHT U UHPPACTPYKTypa Hcnonp3oBaHue oecrutatroro | 0 (6 000)*
Tapuda myOoaMIHON 1IaT(opMbl
(GitHub, GitLab). [lns cuenapus
C TIONHBIM KOHTPOJIEM: apeHa
VPS 500 py6./mec. [18]

TexHuueckas moaaepxka 0.25 craBku umxeHepa (peakuus | 468 000
Ha issues, MpaBKa JJOKyMEHTAI|H ).
3/m: 120 000 py6./mec.

120000 x 0.25 x 12 x 1.3 (c yuéTroM
CTpaxoBbIX B3HOCOB 30%)

MapkeTHHT ¥ TPOJIBUKEHUE MunumaneHeiii Oomket (myonu- | 5 000
Kaimst Ha popymax, 6azoBoe SEO)
OOHOBIICHHE JIUIICH3UH Bce unctpymenTsl v 3aBucumoctu | 0

— open-source, OOHOBIIEHHsI Oec-
TUIATHBI

HNTOI'O OPEX 473 000 (479 000)* |

OcHoBHoli ctathelt OPEX siBisieTcst TexHUUYeCcKasi moijiepkKka. B monenu open-
source mpoekTa [3] yacTh 3TOM pabOThl MOXKET BBIMOJIHSITHCS COOOIIECTBOM, OJTHA-
KO JIsl TapaHTUPOBAHHOTO MOJIJICPKAHUS TPOEKTa B pabOTOCTIOCOOHOM COCTOSIHUM B
pacuéT 3aI0’KeHbl MUHUMAJIbHBIE 3aTPaThl HA YaCTUYHYIO 3aHATOCTh pa3paboTUuKa.

2.2.3 IIporHo3upoBaHue BHIPYYKH OT BHEAPCHUS NMPOAYKTA

Jli1st open-source npoekra, pacrnpocrpansemoro nof junensueit GPL, tpaau-
MOHHAs MOJEJIb MOHETU3allMK Yepe3 NPoAaXy JULEH3UN HenmpuMeHuma. B kaue-
CTBE OCHOBHOM MOJIEJIU MPUHSITA MOJIEIb IUIATHON MOAACPKKU U KOHCAJITUHTA ISt
KOPIIOPaTUBHBIX MMOJIb30BaTENICH, JKEIAIINX FapaHTUPOBATh PA0OTOCIIOCOOHOCTD U
0€301acHOCTh YTHUJIUTHI B CBOEH HH(paCTpyKTypE.

CornacHo uccienoBanuto Jl. Puxie, misi koMnanuid, paboTaoIMX MO0 MOJIe-
mu single-vendor commercial open source, TUIMYHAST KOHBEPCHS MOJIb30BaTENCh B
IJIATSAIMX KIMEHTOB cocTaBisgeT oT 0,5% 1o 2% [25]. DTo 3HaueHUE 3HAYUTEIIHHO
HUKE MCITOJIb30BAHHOTO B MIEPBOHAYAIIEHOM IIPOTHO3€, TIOITOMY JIJIsI IOTy4eHus 00-
Jiee peaTuCTUYHON KapTUHBI 11€JIeCO00Pa3HO PACCMOTPETh HECKOJIBKO CLICHAPUEB.

Wcxonanbie qaHHbIC 1Sl TPOTHO3UPOBAHUS MpECTaBlIeHbl B Tabnuie 7. Kon-
BEPCHUA B YCTAHOBKY Ciysran = 2% OLIEHUBAET JOJI0 KOMITAHHM, KOTOPBIE 3aUHTEPECY-
I0TCSI IPOAYKTOM M HaYHYT €ro MUCIMOojIb30BaTh. Ha e€ ocHOBe omnpenensieTcs 4Yucio
AKTUBHBIX MOJb30BaTeNiel U. 3aTeM C MOMOIIbI KOHBEPCUU Cerive (IECCUMHUCTHY-
HOM, pEUTUCTUYHON U ONTUMUCTUYHON) PACCUUTHIBACTCS YUCIIO KIIMEHTOB TUIATHON
NOJJIEPKKU U TOJ0Basi BBIPYUKa.

Ha ocHoBe 3THX nmapaMeTpoB pacCUMTaHbl TPU BapUAHTA JIEHEKHOTO MOTOKA
(Tabnuma 8).

[Iporno3upyemas rojioBasi BRIpy4Ka B PEAUTUCTHYHOM CIICHAPUHM COCTAaBIISET
37 500 pyGmeii, 94TO 3aMETHO HIKE ONTUMUCTHYHOU o1leHKH B 125 000 py0. JlanHas
ugpa OTpaxkaeT pealbHYIO CIIO)KHOCTh MOHETU3AIMH HHUIIIEBOTO OPEN-source mpo-
JyKTa, Te JIUIb HeOOoJIbINasl I0JIs MOJIb30BaTeNiel TOTOBA OIJIAYMBATh MOACPIKKY
[2]. B nanpHelmux pacuérax OyaeM onuparhCsl Ha PeaTuCTUYHBIN CIICHAPUH.
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Tabnuna 7 JlanAbIe 1711 TPOTHO3UPOBAHKS TOI0BOM BHIPYUKH

TOM

[TapameTp O0o3HaueHNe 3HaueHue
O6mmit pasmep 1eneBor ayautopud (UT- | Niotw 5000
KOMITAHUH MAJIOTO U CpeHEro pazmepa B PD)

KonBepcusi B yCTaHOBKY/NIOB30BAaHUE MPOAYK- | Cinstau 2%

KonBepcus nonb3oBarenei B KIMEHTBI IUIATHOR | Cactive

0,5%  (meccuMucTH4-

NOJICPKKHU Helit), 1,5% (peanu-
CTUYHBbIN), 5% (onTH-
MUCTUYHBIH)

Cpennee KOIM4eCTBO KOHTPAKTOB B TOJ HA MOJTb- | Q

30BaTesIs

CpenHul roq0BOM KOHTPAKT HA NOAJIEPIKKY Paug 25 000 py0.

Tabmuma 8 Pacu€THBIN TEHEKHBINH ITOTOK OT SKCIUTyaTaIldH 10 CIIEHAPHSIM

[Tokazarens ®opmyna pacucra 3HaueHue (mecc. / peadn.
/ onTHM.)

AKTHBHBIC TI0JIb30BaTEIM B MECSI] (KOMIA- | U = Nyotar - Cinstall 100

HUHN)

KnnenTsl miatHol noaiep>KKu B o U =U- Caective 0,571,575

TonoBas BeIpyuKa V=U. - Pay, 12 6'500 /37500/125000
pyo.

2.2.4 Pacuét npuObLIM U peHTA0eJIbHOCTH

Ha ocHoBe mporro3a BeIpyYKH (PEaTUCTUIHBIN CIICHApUi) U 3aTpar GopMu-
pyeTcst IPOTHO3HBINA OTUET 0 MPUOBLIAX U yObITKaxX (Tabmuua 9).

Tabmnuma 9 IIporHo3HbI OTYET O MPUOBLIAX U YOBITKAX (TOIOBOA)

ITokazarens dopmyna pacucra 3HaueHue, pyo.
Bripyuka (Revenue) v (peasmctuunbIi ciieHapuit) | 37 500
ITepemenHble pacxobl (KOMUCCUU IIATEXK- | Cyar = V- 0.05 1 875

HBIX cucteM 5%)

Basosas mpuobuts (Gross Profit) GP =V —Cyar 35625
Oneparronnsie pacxoasl (OPEX) Coper (113 TaOI1. 6) 473 000
[TpuObLTE 10 Hasoroobnoxenus (EBIT) EBIT = GP — Copea —437 375

Hanor na npu0suis (20%)* Taz = 0 (TIpu YOBITKE) 0

Yucras npuobuis (Net Profit) NP = EBIT — Tax —437 375

*[Ipu pacuére Hajmora Ha MPUOBUIb YUUTHIBAETCS, YTO HajorooOnaraemasi 6a3za He MOXET OBITh OTPHIIA-
TEIBHOM.

Kax BugHO 13 pacy€ToB, MPOEKT SABIAETCS YOBITOUHBIM MPU PACCMOTPEHUHN UC-
KJIFOUHTEILHO MPSMBIX (PHAHCOBBIX TOTOKOB. ['0/10BO yOBITOK cocTaBisieT 437 375
pyOneii. PenrabenbHocts mpogax (ROS) orpunarensHa. JlaHHbIN pe3ynbTar sBisieT-
Csl TUTIMYHBIM JJIsl MHOTHUX Open-Source MpoeKTOB, IIEHHOCTh KOTOPBIX 3aKIIOYACTCS
HE B MPSIMOM MOHETH3AIMHU, a B CO3/IJaHUU OOIIECTBEHHOTO Oj1ara, MOCTPOEHUHU pe-
myTaruu, nopTdoiarno pa3padoTyrKa U KOCBEHHBIX SKOHOMHUECKUX dpdexrax [1].

2.2.5 Apanranus MeTOAMKH JJIs MHAMBUAYAJIbHON open-source pa3padoTku

[IpuBenéHHBIN BBIIIE PacYET COOTBETCTBYET (POPMAIBHOMY «KOMMEPYECKO-
My» ciieHaputo. OgHaKo 1l MHAMBUIYaIbHOTO pa3paboTyrKa WK MaJIod KOMaH bl
SHTY3UACTOB SKOHOMHUYECKAsI MOJIENIb KapAMHAIbHO MeHseTcs. Kak ormeuaeT Puxie
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B CBOEM HccrenoBannu single-vendor open source, BA)KHBIM HEMaTepUATbHBIM aK-
TUBOM CTAHOBUTCS TaK Ha3bIBacMask «KOMMHUTTEP-TIPEMHUS» — TOBBIICHUE PHIHOY-
HOW CTOMMOCTH pa3paboTurka Onarojapsi CTaTyCy KOMMHUTTEpA B 3HAYUMOM ITPOCK-
Te [25]. Ccbutasich Ha SMIUPUYECKUE JaHHBIE XaHHA U JIp., PUXJe yKka3bIBaeT, 4To
pa3pabOTYNKH, JOCTUTIIINE CTATyCa KOMMHUTTEPA, MOTYT PACCUUTHIBATH HA MIPUPOCT
3apaboTHOi Tiatkl B pazmepe 20—40%.

KonnyecTBeHHas OIleHKa HEMaTEPHAIIBHBIX BBITOJ] MOXET OBITh BBITIOJHEHA C
MCTIOIH30BAHUEM CJICIYIOIIETO ITOIX0/1a:

Vreputation = AS X Tcar X Pcomma

I7Ie AS — 0XKUIAEMbI NPUPOCT TOAOBOM 3aPILIATHI MTOCIIE MOJYUYEHUS CTaTyCca KOM-
MUTTEPA, 7., — OCTABIIUMICS MEPHUOJ] KaPhePhI (B T0J1aX), Pepmm — BEPOSITHOCTH J0-
CTH)KEHHMSI 3TOTO CTaryca B XOJ€ padOThl HaJ MPOEKTOM. JIOMOIHUTETBHO CIEAYyeT
YYUTHIBATh YKBUBAJICHTHYIO CTOMMOCTh OOy4eHHs (Hampumep, Creruain3upoBaH-
HBIE KypChI IO aJITOPUTMAaM CKaTHsI U CUCTEMHOMY MPOTPAMMHPOBAHUIO, KOTOPBIE
MoryT ctouth 50—100 ThIC. py0.) 1 BKJIaJl B 9KOCUCTEMY, U3MEPSEMBIN Yepe3 Mpe10T-
BpalI€HHbIE 3aTPaThl APYTUX pa3pabOTUYUKOB, UCTIONB3YIOMINX JaHHBIA KO/I.

B Tabnune 10 comocrapnensl opManbHbIII KOMMEPYECKUN TOAXO0]] U pealb-
HBII ClIeHapuil UHIMBHUIYaTIbHON pa3paObOoTKHU.

Tabnuma 10 CpaBHEHHE YKOHOMHYECKUX MOENIel pa3paboTku

TTokazareinn dopmMalbHBIN KoMMepue- | PeanbHbI MHAWBUAYAJIBHBIN CIIE-
CKMM CLIEHapui Hapui
CAPEX 307 334 py6. (momusiii pac- | 8 000 py6. (amopruzanus IIK +
4&T) DHEPTHUS)
oOT 240 000 py6. (peiHOuHas | 0 pyO. (anbTepHaTHBHAs CTOU-
CTaBKa) MOCTb BpeMEHH, TPy J0OPOBOIb-
ua)
OPEX 473 000 py6./ron (Bkmrouast | 0 py0./ron (momngepxka mo mepe
MOJIEPKKY) BO3MOYKHOCTEM)
Bripyuka 12 500 — 125 000 py6./rox | 0 — 50 000 py0./rox (Heperysip-
(IporHo3) HBIE JIOHATHI)
[TpuObLIb —437 375 py6./rox (yosiTok) | Hemarepuanbnast Bbiroga (mopt-
(hosmo, 3HaHUSA, PEIyTaIHsl)

JIJiss UHAWBUTYalIbHOTO pa3padOTUMKa OCHOBHBIMU «JIOXOAAMI SBIISIOTCS:

* Hakoruienue uenoBedeckoro kanurtana: [IpuoOpeTéHHble HABBIKM (ONTUMU3A-
uus C, pabota ¢ anropuTMaMH) 3KBUBAJICHTHBI MPOXOXKACHUIO YIITyOIEHHOTO
Kypca croumoctsio 50 000-100 000 py6.

* VKperieHue peryTaiuu B coobmiecTse: Hannuue ycnenrHoro open-source mpo-

€KTa MOBBIIIAET CTOUMOCTD Yaca Oyayien padoTsl pazpadotrurka (3QheKT KOMMUTTEP-

MIPEMUHN).

» ConmanbHas nmojib3a: Bkian B akocuctemy cBodoanoro I10, koTopoii, coriacHo
HCCJICIOBAHUSAM, MOJIb3YIOTCS MUJIJTMOHBI [2].
Takum 006pa3zom, SIKOHOMUYECKAs 1IEIeCO00pa3HOCTh MHMBUAYAILHON Open-
source pa3pabOTKH OIIEHMBAETCS HE uepe3 MPU3MY NMPSIMbIX (PUHAHCOBBIX PE3YJib-
TaTOB, a Yepe3 aHaIN3 JOJITOCPOUHBIX HEMATePUANIbHBIX BBITOJl M alIbTEPHATHBHBIX

U3/IePIKEK.
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2.2.6 BpbiBoablI Mo moapaszaeay 2.2

Pacuér sxoHOMHUUYECKUX MoKa3arenen pa3padoTKu KOHCOJILHOTO apXUBaTopa ¢
OTKPBITHIM UCXOAHBIM KOJIOM ITOKa3all:

1. CtpykTypa 3arpar il open-source npoekra pagukaibHo cMmemeHa: CAPEX
MUHHAMH3UPOBAH 32 CUET OCCIUIaTHBIX MHCTPYMEHTOB, OCHOBHYIO JIOJIIO B HEM
cocrasisieT ®OT.

2. B pamkax TpaauIMOHHOW (PUHAHCOBOW MOJEIU MPOEKT SBISACTCS YOBITOUHBIM
(aucThIil yOBITOK 437 THIC. py0. B TOJl B pEaTUCTUYHOM CIIEHAPHUH ), UTO SIBIISICTCS
HOPMAaJIBHBIM JIJI1 OpPEN-source MpoJyKTOB, HE OPUEHTUPOBAHHBIX HA MPSIMYIO
MOHETH3AIHIO.

3. KitoueBoil 5KOHOMUYECKUI MapaOKC OPEn-source 3aKJIFo4aeTcsi B HECOOTBET-
CTBUU BBICOKOM OOIIECTBEHHOMN MOJIE3HOCTU MPOEKTA M €r0 HU3KOW MM OTpPHU-
11aTeJIbHOM KOMMEPYECKOM PeHTA0EIbHOCTH.

4. Jng vHAMBUIYaTBHOTO pa3paboTurKa METOANKA pacyéTa JI0JKHA OBITh aanTH-
poBaHa: BMECTO (PMHAHCOBBIX MTOTOKOB Ha MEPBbIH IJIaH BHIXOAUT OLIEHKA aJlb-
TEPHATUBHOW CTOMMOCTH BPEMEHHU U HEMaTepUalibHbIX BBITO (TOpTHOoIHo, pe-
MyTalus, Y4eJIOBEUECKUM KanuTam ). DMIUPUUYECKUE TaHHBIC MOATBEPHKAAIOT CY-
IIECTBOBAHHUE «KOMMUTTEP-TIPEMUMY, YTO MO3BOJISIET YACTUYHO KBAHTU(DULIUPO-
BaTh ATH BBITOAKI [25].

[Tomy4yennsie udpsl CIIy’kaT OCHOBOW sl GUHATBLHOTO aHanu3a 3(PPEeKTUBHOCTH
IPOEKTa B CIEAYIOIIEM MOApa3ee.

2.3 A”aau3 3pPeKTHBHOCTH BHEAPEHHUS] IPOIPAMMHOIO MPOAYKTA

2.3.1 Pacuér Touku 0e3yobiTounocT (THY)

Touka 6€3yOBITOUHOCTH ONpEAEIsIeT MUHUMAIBHBIN 00bEM TTPOJaXK, HEOOXO-
JTAMBIHN JJ1s1 TOKPBITUS ONIEPALIMOHHBIX 3aTpat. J[JIst mpoeKTa C BEIPYUKOM OT MJIaTHOM
MOJJICP)KKH OHA PACCUYUTHIBACTCS 110 (hopMyIie:

C
QTBV = %7 (4)

7€ Crocr — NOCTOsIHHBIE 3aTpaThl (OPEX), Poy — 11€Ha KOHTpaKTa HOAAEPIKKH, Crep.ex
— MEepEMEHHBIE 3aTpaThl HA EAUHULLY.

Tabnuna 11 McxoaHsie naHHbIe IS pacuéra TOUKU 0€3yObITOUHOCTH

[Tapametp O0o3Ha4yeHne 3Ha4yeHue
ITocrosiaubIe 3aTparsl (OPEX) Chocr 473 000 py0./ron (u3 Taba. 6)
I{ena 3a equnuIly (CpEAHUM KOHTPAKT) | Pex 25 000 py6. (u3 Tabm. 7)
[Tepemennble 3aTpaThl HAa eAUHULLY (5% | Crep.en 1 250 py®6.
KOMHCCHSI)

IToncTaBUB 3HAYEHHUS, MONYIACM: Qpy = 5as0 . ~ 20 KOHTPAKTOB B rox. B

JIEHE)KHOM BBIPAKEHUU: Vygy = 20 x 25000 = 500000 pyO./TO.

BriBog 1: J[111 mOKpBITHS 3aTpaT MPOEKT NOKEH 3aKitodarh He MeHee 20 KoH-
TPAKTOB IUIATHOU NOAAEPKKHU B rofl. [Ipu mpornose B 1,5 koHTpakTa (peanucTUUHbIHI
CIIEHapUii) TPOEKT 3aBEOMO YOBITOUEH B paMKaX JTaHHOU MOJIEIIH.
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2.3.2 PacuéTt cpoka oKynaemMocTu u Bo3Bpara Ha uHBecTuumid (ROI)

Cpoxk oxynaemoctu (PP) u Bo3Bpar Ha unBectuiuu (ROI) paccuutbiBaroTcs
quts kKanutannbHbIx 3arpat (CAPEX).

Tabnuua 12 JlanHble s pacyéra cpoka OKynaeMOCTH

[Tapamerp O0o3HaueHue 3Ha4yeHUE

KanuTanbHbIe 3aTpaThl CAPEX 307 334 py6. (u3 Tabn. ??)

Yucras mpuObLIb B TOJ Pancr.ron —437 375 py6./ron (u3 Tabmn.
9

[Tpu oTpunarenbHOM NpUOBUIM CPOK OKYHNAaeMOCTH (OPMAIIBHO CTPEMUTCS K
OECKOHEUHOCTHU: PP = 397331 ~ () 7 (HE OKYIIaeTCs).

Penrtabenbuocts nuBectuimii (ROI) Taxke oTpuiiarenpHa:

Puaperron — CAPEX o —437375 — 307 334 o o
— = 1 ~ — .
ROI CAPEX x 100% 507334 x 100% ~ —242% (5)

BoiBon 2: C Touku 3peHus KJacCH4ecKoro (MHAHCOBOTO aHAM3a, IPOEKT ad-
comotHo Hed(pPextuBen: CAPEX He okymaeTcsi, Ha KaXIblii BIOXKCHHBIA PyOIh
npuxogutcs 2,42 pyOins yobITKa.

2.3.3 Kpurnuyecknii aHAJIHU3 Pe3yJIbTATOB U A1ANTAIMS METOANKH OLEHKH JIJIs1
open-source

[TonyuyeHHbIe B IPEeAbIAYIINX pacyETax OTPUIIATEIIbHbBIC MOKA3aTeN — YOBbI-
TOoK 437 ThIC. py0. B TOfl, OTpUIIATENbHAs PEHTA0ETbHOCTh UHBEeCTULIMN (—242 %),
HEJIOCTIKUMAsl TOUKa 0€3yOBITOUHOCTH — Ha MEPBbIN B3MVIS] CBUAECTEIHCTBYIOT O
MOJTHOM AKOHOMHUYECKOM HECOCTOSTEIbHOCTH MpoekTa. OaHAKO TaKoW BBIBOJ OBbLI
OBl MOCTEIIHBIM U METOJ0JIOTHYECKU HEBEPHBIM. Kak cripaBeJInBO OTMEYAETCS B OT-
pacieBbIX TUCKYCCHUSX, OMBITKU OLIEHUTh OPEN-SOurce UCKIIOUUTEIBLHO Yepe3 mpsi-
Mble (PMHAHCOBBIE MTOTOKH 3aBEJOMO BEAYT K OTPULIATEIHHBIM BBIBO/IaM, MTOCKOJIBKY
UTHOPUPYIOT IPUHIUIINAIBHO UHYIO IPUPOY LIEHHOCTH, CO3/1aBA€MOM OTKPBITHIMU
npoektami [39]. DTOT (heHOMEH MOTyUHT Ha3BaHUE «IapaIoKC Open source»: BhICO-
Kasi OOIIEeCTBEHHAS MMOJIE3HOCTh COUETAETCS C HU3KOM WJIM OTPHUIIATEIbHON KOMMED-
YECKOM peHTA0EIbHOCTHIO, €CIIA U3MEPATDH €€ TPAAUIIMOHHBIMU TOKa3aTeIISIMH.

J7st noHMMaHusl KOpHEH 3Toro napaaokca ooparumcs k padore 1. Puxiie, no-
CBSIIIIEHHOW YKOHOMUYECKOW MOTHUBAIIMU YYaCTHUKOB Open-source 3kocucteMsl [40].
Puxne nogu€pkuBaert, 4To pa3Hble CTEHKXOJIAEPhl UMEIOT IPUHUUIIUAIBHO Pa3INy-
HbI€ UHTEPECHI U, COOTBETCTBEHHO, [10-PA3HOMY U3BJIEKAIOT BHITOY U3 CYIIECTBOBA-
Hus oTKpeIiTOrO 110:

» CucTeMHbIE UHTErPaTOPbI (KOMIIAaHUU, KOTOPBIE CTPOSIT PEIICHUS Ha Oa3e roTo-
BBIX KOMIIOHEHTOB) MOJY4Yat0T BO3MOKHOCTh YBEITUYUTH CBOIO PUOBLIb 32 CUET
CHWXEHHMsI 3aTpat Ha nuneH3nonnoe [10. Ecnu panbiiie oHU BRIHYXACHBI OBLITH
JIEUTHCS BRIPYUYKOU C IPONPUETAPHBIMU BEHIOPaMHU, TO C MEPEXOIOM Ha open
SOUrce 3TH CPEJICTBA OCTAIOTCS Y MHTErPaTopa Wi MOTYT ObITh HallpaBJIeHbI HAa
pacimpeHue KJIMeHTCKor 6a3bl Oiaromapst 6onee ruOkoMy IIeHOO0Opa30BaAHMIO.
JIJist HUX open source — 3TO MHCTPYMEHT MOBBIIICHUS OTEPAIMOHHON dPdek-
TUBHOCTH.

* Pa3zpaboTunku (Kak UHIUBUIYaJIbHBIC, TAK 1 HAEMHBIC) BUAAT B Y4aCTHUHU B Open-
source MpoeKTax BO3MOKHOCTh HAKOIIJIEHHUS YeJIoBeueCcKoro kamnurana. Pabora
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HaJ| peaJbHBIM, BOCTPEOOBAHHBIM MPOEKTOM TIO3BOJIIET MPUOOPECTH YHUKAIIb-
HbI€ HAaBBIKH, MOJIYYUTh MPU3HAHKE B COOOIIECTBE U B KOHEUHOM CYETE MOBBI-
CUTh CBOIO PHIHOYHYIO CTOUMOCTb. PHXJie, cChliasich Ha SMIUPUYECKHUE HCCIIe-
NOoBaHUsA XaHHA U Ap., YKa3bIBAET Ha CYIIECTBOBAHUE TAK HA3bIBAEMOI KKOMMHUTTEP-
MPEMUN» — YCTOMYMBOM MPUOABKH K 3apIuiaTe y pa3padOTYMKOB, JOCTUTIIIHX
cTaryca KOMMHUTTEpa B 3HAUUMBbIX MPOEKTaX.

* Bengops! (komrnanuu, paspabarsiBaromue 110) ucnonb3yroT open source Kak
CTpaTeruueCcKuii MHCTPYMEHT JIJIsl 3axBaTa pbiHKAa. OTKpbIBasg 0a30ByI0 (PyHK-
[IMOHATBPHOCTh, OHU CHUYKAIOT Oaphephl BXO/a JIJIS MOJIb30Barelnei, popMupyror
COOOIIIECTBO M HA ATOW OCHOBE CTPOAT MOHETHU3ALUIO Yepe3 JOMOTHUTEIbHbBIE
yCIIyTH Wi pacmupeHHsie Bepcuu (monenu Open Core, SaaS). 310 mo3BoiseT
ObICTpee 0OOUTH TPAAUITMOHHBIX KOHKYPEHTOB, JAXKe €CIIH MPsMasi MPUObUIh OT
CaMOr'0 OTKPBITOTO Siipa OTCYTCTBYET.

Takum oOpa3om, oTpuLaTeNbHbIA (PMHAHCOBBIN pe3yJbTaT B HALIEM pacyéTe
— 3TO HE CBUETENICTBO «OECIOIIE3HOCTH» MPOEKTA, a OTPaKEHHUE TOTo (paKTa, yTo
MBI pacCMaTPUBAJIU €r0 W30JIMPOBAHHO, B OTPBHIBE OT Oo0Jiee IIUPOKOT0 KOHTEKCTA,
[JI€ CO3/1at0TCSI OCHOBHBIE BBITOJIBI.

JIOTIOTHUTENBHBIN paKypc aHaIn3a JaET Kiaccu(UKalys pUCKOB, IPEATI0KEH-
Has K. [TonmoMm B ero ¢pyHIaMeHTaaIbHOM PYKOBOJICTBE IO KOMMEPUYECKOMY HCITOJIb-
30BaHuI0 open source [23]. Ilonm BbIaENsieT YEThIpE KATETOPUHU PHUCKOB, KOTOPHIE
HEO0OXOIMMO YUYUTHIBATh IPHU MOMBITKE MOCTPOUTH OM3HEC HAa OTKPBITOM Koje. [Ipu-
MEHUM 3Ty KJIaCCU(DUKAIUIO K HALLIEMY MPOEKTY:

* OnepannoHHBIN PUCK — OTCYTCTBHE (DOPMAIIBHBIX KOMMEPUYECKHUX yCIyT (MO~
JEepXKKHU, FapaHTUPOBAHHOTO BPEMEHH peaKkliu, COTNIalleHni 00 ypoBHE 00CITy-
YKUBAHUs1) CHUYKAET MPUBJIEKATEIbHOCTh MPOAYKTa JIJIsl KOPIIOPAaTUBHBIX 3aKa3-
YUKOB. B HameM pacuére 310 NposSBUIIOCH B KpAaWHE HU3KOM MPOTHO3UPYEMOM
KOHBEPCHUU MOJIb30BaTENEH B MIaTAIMX K1ueHToB (1,5% B peanuctuyHoMm cie-
Hapun). KopnoparuBHbie 3aKka3uuky, MpuBbIKIKe K SLA 1 rapanTusim, He TOTO-
BbI [10JIAraThCsl HA «IHTY3Ua3M COOOILIECTBa» B KPUTUYECKUX HHPPACTPYKTypax.

» KomMmepueckuii puck — nunensusa GPL, nog kotopoil pacripoctpansiercs ap-
XUBATOP, HE NPEMATCTBYET MOHETU3ALMH YEPE3 MOAAEPHKKY, HO OJOKHPYET BO3-
MOKHOCTb BCTpauBaHUs KOJa B MPONpPHUETAPHBIE MPOAYKTHl. DTO aBTOMaTH4e-
CKU UCKJIIOYAET U3 MOTEHI[MATbHOTO PbIHKA BCEX HE3aBHUCHUMBIX MPOU3BOIUTE-
neit 1O, xoTopbie MOTJIM OBl UCIOJIB30BAaTh OMOIHOTEKY CXKATHSI B CBOUX KOM-
MEpUECKUX MPUIIOKEHUAX, €CITM OBl OHA ObLIa JOCTYITHA 1Mo Ooee Judepaib-
HOI muuen3uei (Hanpumep, MIT nnu Apache). PeIHOK orpaHUYMBaETCs TOJIBKO
TEMU KOMITAHUSIMHU, KOTOpPbIE TOTOBBI JIMOO OTKPBIBATH CBOM HApaOOTKH, JTHMOO
npruoOpeTaTh KOMMEPUECKYIO JTUIICH3UIO (€Cli Obl TaKOBas Mpe/1iaraaach).

* PUCK NUIIEH3MOHHBIX aTpUOYTOB - Ja)kKe €CIM TeKyIlas Mojeib (ToaIeprKKa)
cootBercTBYyeT GPL, mpu mombiTke pacmmpenuss OuzHeca, HalpUMeEp, CO3/a-
Hus SaaS-Bepcuu (0071a4HOTO CepBHCa CKATHsA), MOTYT BOZHUKHYTh CIIOKHOCTH.
GPL TpeOyer packpbITUsi UCXOHOTO KOJIa TIPU PacHpOCTpaHEHUH, HO B SaaS-
MO/IEJIA PACTIPOCTPAHECHUS KaK TAKOBOTO HE TPOUCXOIUT, U BO3HUKAET TaK HA3bI-
Baemas «ASP-nazeiika» (Application Service Provisioning loophole), kotopyto
3akpbiBaeT ToJbko AGPL. PazpaboTunky HE0OX0AMMO 3apaHee Mpoaymarb, Ka-
Kasi JIMIIEH3Us Oy/IeT UCTIOIh30BaThCs, YTOOBI HE CTOJIKHYTHCS C HEOXKUTAHHBIMU
OrpaHUYECHUSIMU B OyayLIEM.

* [TaTeHTHBIN PHUCK - AJIS HAILIETO apXUBATOPA, Hcnoab3yromero aroputm DEFLATE,
KOTOPBIN siBiisieTcst oOmen3BecTHbIM (onucan B RFC 1951) u cpoku nericTBus
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OCHOBHBIX MATEHTOB HAa HETO MCTEKJIM, STOT PUCK MUHUMaNeH. OqHako B 00-
IIEM CJTy4ae UCIOJIb30BAHUE Open SOUrce KOMIMOHEHTOB MOKET HECTH MOTEHIIU-
aJbHbIE TTATEHTHBIE MPETEH3UU, 0COOCHHO B OBICTPOPA3BUBAIOIIUXCS 00IACTAX
(xomexu, 6ecTipOBOIHBIE MPOTOKOJIBI).
Oco3HaHue 3TUX PUCKOB MOABOJUT HAC K KIOYEBOMY BOIIPOCY: MOXKHO JIM BO-
oO011e NOJTYYUTh AEHBIH OT OPEN-SOUrce MpoeKTa, U €Cly Ja, TO Kak?
OTBeT Ha 3TOT BONPOC HEOOXOAUMO POPMYIMPOBATH B IBA 3Talla.
1. M0:KHO JIM OJIYYUTh JIeHbI'M € Open-source npoexkra?
Jla, 6e3ycnoBHO, MOXKHO, HO HE 4Yepe3 MPsAMYI0 MpOoJaxy JUIEH3UN Ha ca-
MO 71po (B KJJaCCUYECKOM MOHUMaHuM ). MupoBas mpakTHKa BeIpaboTaia HECKOJIBKO
YCTOMYMBBIX MOJIeJIe MOHETH3AINH, KOTOPBIE YCIEUTHO MPUMEHSIOTCS JIECSITKaMU
xommanwuii [18; 19]:

* [InarHas nmoamepKKa U KOHCAJITUHT — MMEHHO 3Ta MOJEJb ObliIa UCIOJIb30Ba-
Ha B HammXx pacuérax. Kak mokaszan aHanaus, B YUCTOM BUJIE OHA HEJOCTATOYHA
JUTSL JOCTHKEHUS 0€3yOBITOUHOCTH: IJIs1 TOKPBITHS TOJJOBBIX OMEPAIIMOHHBIX 3a-
Tpar Tpedyercs He MeHee 20 KOHTPAKTOB MOAEPKKH, TOT/IAa KaK PeaTuCTUIHBIN
MPOTHO3 JAET JUIlb 1,5 KOHTpaKTa. ITO MOATBEPKIAET TE3UC O TOM, UTO MOJAEIb
noaAepKku 3pPexkTuBHA TUOO 7151 IPOEKTOB C OUYEHb OOJIBIION MOIb30BATEIb-
CKOIi 6a30H, MO0 B COUETAHUH C JPYTUMH MOAXOJaAMHU.

* Monens Open Core — MPUMEHHUTETHLHO K apXHUBATOPY ATO O03HAYaJo ObI, UTO
KOHCOJIbHast yTunuta octaércst otkpbitod (GPL), a rpaduueckuit unrepdeiic,
IJTAHUPOBIIMK 3aja4, 0OJladHasi CUHXPOHU3AIMS WM UHTETpalys ¢ Kopropa-
TUBHBIMHU CUCTEMAMH CTAHOBSITCS IJIATHBIMU paCIIMPEHUsIMH. Takoi moaxo no3-
BOJIWJI OBl MPUBIIEYb KOPIIOPATUBHBIX MOJIB30BATEIEH, HE TOTOBBIX PabOTaTh U3
KOMaHIHOUM CTPOKH, U MOJTy4YaTh JOXOJ, HE 3aTparuBasi OTKPHITOE SIPO.

* SaaS (I1O kak ycnyra) — co3nanue BeO-cepBuca Jyisl cykaTus (paisioB ¢ MIaTHBI-
mu Tapudamu (o 06bEMY, CKOPOCTH, TOTMOTHUTEIBHBIM (YHKIIUAM). ITa MO-
JieIb 0COOCHHO MPUBJIEKATEIbHA JIs1 MOJb30BaTeleld, KOTOPhIE HE XOTIT CaMO-
CTOSAITEJIbHO yCTaHABIUBATh U afMUHUCTpUpoBath [10. {1 apxuBaropa MOKHO
peann3oBarh Kak MpocToe BeO-MPUIIOKEHUE C 3arpy3Koi (aitnos, Tak u API s
pa3pabOTUYMKOB, BCTPAUBAIOIIMX CKATUE B CBOU MPUIIOKEHHUS.

» KpayndanauHr 1 CHOHCOPCTBO — €CJIM MPOEKT CTAHET MOMYJISIPHBIM B COOOIIIE-
CTBE, OH MOXKET NoJiy4arh (puHaHcupoBaHue uepes miardopmsl Open Collective
w GitHub Sponsors. 3To He 3aMeHa KOMMEPYECKUM MOJEISIM, HO UCTOYHHK
CPEJICTB JUTsI MOKPBITHS MHPPACTPYKTYPHBIX PACXO/IOB WIIH OTLIATHI pabOTHI KITFO-
YEeBBIX Pa3pabOTUUKOB.

Ba)xHo mOHUMATh, YTO 3TH MOJIEIN HE UCKITIOUAIOT IPYT Apyra. MHOTHE ycTel-
HBIE MPOEKTHI KOMOMHHUPYIOT HECKOJIBKO MOAXO0I0B: HAIIPUMED, Tpe/IaratoT oecriar-
Hyto Bepcuto (Open Core), MIaTHyIO NOAACPKKY M 00JauHbIid XOCTUHT (SaaS). OT1o
MO3BOJISIET AUBEPCUDUIIMPOBATH JOXOAbI U OXBATUThH pa3HbIE CETMEHTHI MOJIb30BaTe-
JIEH.

2. Kak npaBWJIbHO paccyuTaTh PEHTA0eJILHOCTH Open-source npoexkra?

Knaccuuecknit pacuét ROI, ocCHOBaHHBIN Ha CONOCTABICHUH MIPSAMBIX JICHEK-
HBIX MPUTOKOB U OTTOKOB, B YMCTOM BHUJIC€ HEMIPUMEHHM, MOCKOJIbKY HUTHOPUPYET
KJIIOYEBBIE HEMaTepUAJIbHBIE BBITOABI, Pad KOTOPBIX, COOCTBEHHO, U 3aT€BAIOTCS
MHOTHE OTKPBITBIE TPOEKTHl. Heobxonuma amantupoBaHHasi METOAMKA, BKIIFOYAIO-
miasi CAeAyOIINe KOMIIOHEHTHI:

1. Pacué€r «3aTpaTHOI» KOMIIOHEHTHI - OH BBIIIOJIHIETCS MO KJIACCUYECKOU CXEME:
onpenenenue kanuTtaabHbIX 3aTpar (CAPEX) u onepanmonnbix pacxonoB (OPEX).
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NmenHo 310 ObLIO MposieniaHo B paszzeine 2.2. 3aTparHas 4acTh 0CTa&éTcsa 00beK-
TUBHOU U 00s3aTe€NIbHON 1J11 TOHUMAHUS MUHUMAJIbHBIX PECYpPCOB, HEOOXOIU-
MBIX JJIS CO3JJaHUs ¥ OAICPKKU MPOAYKTA.

2. O11ieHKa «JI0XOJHO» KOMITOHEHTHI - 31€Ch TpeOyeTcs MeperTH OT MPOCTOTO MPO-
THO3a NPOJAX K MHOTOKPUTEPUAIIBHON MOJIEIIH, YUYUTHIBAOILICH:

* JleHexHble MOTOKU OT TMOPUIHBIX MOJIENEH - KaK MOKa3aHO BBIIIE, 3TO MO-
T'yT OBITh MOCTYIUICHUS OT MOJJAEPIKKH, MPOAKH MPOIPUETAPHBIX PACIIU-
pEeHUii, MOANKNCKU Ha SaaS, noHaThl. B Hailem pacu€Te Mbl OTPaHUYUIIUCH
TOJBKO TTOJIIEPKKOM, HO peajbHasl I0XOJHAsl YacTh MOra Obl OBIThH MIUPE.
Heo0xonnMo nporuo3upoBaTh HECKOJIBKO CLIEHAPUEB C pa3HOM KOMOMHAIIH-
eil Moziesieli U OLIeHUBATh BEPOSITHBIE JEHEKHBIE TOTOKU MO KaXI0H.

* DKOHOMHUIO Ha peKJiaMe U HalilMe - yCHEUIHbII Open-source MpoeKT caM 1o
ce0e SIBISAETCS] MOIIHBIM MApPKETUHTOBBIM HHCTPYMEHTOM. KoMmaHusi-pa3paboTuuk
MOJKET CYLIECTBEHHO YKOHOMUTh Ha MPUBJICUEHUH KIMEHTOB U COTPYAHH-
KOB, TIOCKOJIBKY COOOIIECTBO T€HEPUPYET «capaaHHOE pauoy, a JIydIlnue
KOHTPUOBIOTOPHI CO BPEMEHEM MOTYT CTaTh IICHHBIMU KaJpaMH C YXKe JoKa-
3aHHOU KBanuduKanue. ATy IKOHOMUIO MOXKHO OLIEHUTh Yepe3 CPAaBHEHUE
C 3aTpaTaMy Ha TPAJUIIUOHHBIA MAPKETUHT U PEKPYTHUHT.

* HaxkorieHue 4eaoBeyecKoro Kanurasia - yyacTue B pa3paboTKe MOBBIIIAET
KBaJTM(PUKAIMIO KOMaH b1, JJ11 MHANBUAYaTLHOTO pa3paboTYrKa 3TO BhIpa-
KAETCS B pOCTE PHIHOYHOM CTABKU («KOMMUTTEp-TIpemMusi»). CornacHo AaH-
HBIM, NIpUBEAEHHBIM y Puxie [25], pa3paboTunku, UMEIOIINE CTaTyC KOM-
MUTTEPA B 3HAYUMBIX IPOEKTaX, MOTYT PACCUUTHIBATH HA MPUPOCT 3aPILIATHI
B pazmepe 20—40%. Ecnu pa3paboTuuk mianupyeT padoTarh B UHIYCTPUU
eme, ckaxkem, 10 neT, To npuBeAEHHAs CTOMMOCTB 3TOI0 IPUPOCTA MOXKET
COCTaBUTb COTHU ThICAY pyOiei - cymMMa, COroCcTaBUMasi ¢ IpSIMbIMU 3aTpa-
TaMU Ha pa3paboTKy.

e ConmanbHBIN U DKOCUCTEMHBIN BKJIA]T - ’TOT KOMIIOHEHT CJIOJKHEE BCETO MO/ -
JNAETCS KOJMYECTBEHHOM OLIEHKE, HO NIMEHHO OH YacTO OKa3bIBAETCA JIOMU-
HUPYIOIIUM B MAaKpOIKOHOMHYECKHX HcclienoBanusx. Hanpumep, oTuér EB-
POKOMHKCCHUU MOKA3bIBAET, YTO KaXK/blil €BPO, BJIOKEHHBIN B Pa3BUTHE Open
source, MPUHOCUT 001IEeCTBY 4 €BpO SIKOHOMHUECKOTO 3 (heKTa 3a CUET yCKO-
pEeHUsI MTHHOBAIIUM, CHIDKCHUS 3aBUCUMOCTH OT KOHKPETHBIX BEHIOPOB U T10-
BBIIIEHUS TPO3padyHOCTH [ 1]. BKag KOHKpETHOrO IPOEKTa MOYKHO OLICHUTh
4yepe3 KOJMYECTBO 3aBHCUMBIX TPOEKTOB, COKOHOMJIEHHBIE Yachl pa3padoT-
YUKOB, MIPEAOTBPAIIEHHBIE 3aTPaThl HA JIMLIEH3UH.

3. Pacuér «cKoppeKTHpOBAaHHOW PEHTA0EIbHOCTH» - UTOTOBBIM MOKa3areilb A0J-
KEH MPEJCTaBIATh COO0I OTHOIIEHHE CYMMBI BCEX BBITO (KaK JECHEKHBIX, TaK
Y OIICHEHHBIX HEMATEPHUAIbHBIX) K CyMMe Bcex 3arpar. DopMalibHO:

Brenexusie + Bpenyranus + Buenoseu.xammran + Bakocucrema

ROIC 0 =
KOPP CH]I)HMBIC + CaJ'II:TCpHaTI/IBHLIC

[Ipu Takom moaxoje Ja)ke MPOEKT C OTPULIATEIbHBIM JICHEKHBIM MTOTOKOM MO-
KET 0Ka3aThCs BIIOJIHE ONMPABAAHHBIM C TOUKH 3PEHUSI COBOKYITHOM BBITOABI JJIs1
pa3paboTyMKa WIK OpraHu3ali.
Taxum oOpazom, oTpunareabHbie TU(PHI, MOTYYEHHBIE HAMU, — 3TO HE TIPH-
TOBOP, a CUTHAJ 0 HEOOXOAMMOCTH PACIIUPEHUS] MOAEH OlleHKU. OHM MOKa3bIBaAIOT,
YTO YUCTO CEPBUCHASI MOJIEIIb MOAACPKKHA B JTAHHOM KOHKPETHOM CJIy4ae HEJI0CTa-
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TOYHA, U TIPOEKT TPeOyeT TMO0 KOMOMHUPOBAHHUS C JPYTHUMH MMOAXOAAMH, TUOO A0-
KEH pacCMaTPHUBATHCS KaK MHBECTHIIHSI B YSTIOBEUCCKUI KAalTUTaJl M PEIyTAIHIO.

2.3.4 CgoaHble NoKa3aTeJd U NPAKTHYECKHE PEKOMEHIAUM

I[J'If[ HarisiaAHOCTH CBCI[éM OCHOBHBIC KOJIMYCCTBCHHBIC PC3YJIbTAThI U Ja/IUM

UX UHTEPIPETALMIO C YYETOM MPOBEIEHHOTO aHAIIN3A.

Tabnuua 13 CBoaHbIE SKOHOMUYECKHUE TTOKA3ATENN MTPOEKTa

Ilokazareinn

3HavyeHue (peanuCTUYHbIN ClieHa-

HMHTepnperaius 1 peKOMEHIAINH

CAPEX (xanuranbHble
3aTparhl)

puii)
307 334 pyo.

Moxer ObITh CHHWXEH 10 8—10
THIC. pyO. TpH HCIOIB30BAHUU
JUYHOTO obOopynoBaHus U Oec-
IUTATHOTO XOCTHUHTA (JUIs MHIUBH-
TyallbHOTO pa3paboTynka). B kom-
MEpPYECKOM CIIGHApUU 3TH 3arpa-
THI HEOOXOIMUMO 3aKJIaJbIBaTh B
OIOIKET.

OPEX (omepauuoHHBIE
Pacxoibl)

473 000 py06./ron

OCHOBHas CTaThsi — TEXHUYECKAS
noaaepxka. [Ipu yenemrsom dop-
MHUPOBaHUU CaMOOOCITyKHBaeMO-
ro coobmectBa (self-supporting
community) 3TH pacXoabl MOTYT
OBITh CYIIECTBEHHO COKpAIICHBI,
KaK ITOKa3bIBaeT IMPAKTUKA yCIICIII-
HBIX Open-source MpoekToB [25].
PexomeHngyeTcsi akTHBHO pa3BU-
BaTh JOKYMCHTAIHIO, (GOPYMBI U
MOOMIPATH B3aUMOIIOMOIIL CPEIU
M10JIb30BATEIICH.

T'onoBas BbIpyUKa (TOJIb-
KO TTO/IJICPIKKA)

37500 pyb.

OueBUAHO HEJOCTATOYHA I
OKYIIaeMOCTH. Heo6xonumo
KOMOMHHMpOBaTb  MOJAEIH:  JO-

6aButh Open Core (mpomaxa
npeMuyM-QyHKIUH) n/unn SaaS
(0GsauHBIi cepBUC C MOIMUCKOMN).
Hampumep, MOXXHO OCTaBUTh KOH-
COJIFHYIO YTHJIUTY O€CIUIaTHOM,
a paspaborars BeO-uHTEpdEiic C
pacIIMpeHHBIMH BO3MOXXHOCTSAMH
(TUTAHUPOBLIMK, WHTETPALUs  C

00JaYHBIMM  XpPAHWIHIIAMH) H
MIPOIABaTh K HEMY JOCTYII.

Touka 6e3yOBITOUHOCTH

20 KOHTPaKTOB/TO[T

[Ipn Texymen monmenu nogaepx-
KA OTO [ENEBOM MOKa3arelb,
KOTOPBIA JIOCTHXKUM TOJBKO MpH
aKTUBHBIX MpPOAAXKaX M BBIXOZE
Ha KOPHOpPATUBHBIN cerMeHT. Jliis
cpaBHeHus1, B mogenu Open Core
TOoYKa 06€3yOBITOUHOCTH MOTJIa OBI

OBITH HUXKE 3a CYéT 0oJiee BBICO-
KOH IIEHBI IPEMUYM-JTUICH3HIA.

ROI (xknaccuyeckuit)

—242%

OtpaxaeT Hed(D(PEKTUBHOCTH U30-
JTUPOBAHHOU MOJAENHU MOAJIEPIKKHU,
HO He 0eCIIoNe3HOCTh MPOEKTa KaK
TakoBoro. IIpu yudére nemarepu-
aJbHBIX BBITOJ ATOT IOKAa3aTelb
MOXET CTaTh MMOJIOKHUTEIBHBIM.

Ha ocnoBe npoBenénnoro ananuza u 0006menus padot Puxie u [lonmna mox-
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HO c(HOpPMYIHUPOBATh Pa3BEPHYTHIE MPAKTUUECKUE PEKOMEHAAINH IS pa3paboTan-
Ka, IUIAHUPYIOLIETO CO3/JaHUE OPEeNn-source NpoeKTa (B 4aCTHOCTH, KOHCOJIBHOTO ap-
XUBaTOpa WU aHAJIOTUYHON yTUIIUTHI):

1. He paccuuthiBaiiTe Ha MpsSMYIO MPUOBLIL OT OTKPHITOTO siapa. Bocnpunumaiite
€ro Kak 0eCIUIaTHYI0 BUBUTHYIO KapTOUKY, HHCTPYMEHT JJIsl TPUBJICUCHUS M1OJb-
3oBareneil u popmupoBanusa cooluecTsa. OCHOBHAs LIEHHOCTh CO3AaETCs HE B
KOJIE€, @ B COIYTCTBYIOIIUX CEPBUCAX U JOMOJIHUTEIbHBIX MTPOIYKTaX.

2. C nepBoro AHs TUIaHUpyiTe THOpUAHYIO OM3Hec-Monens. [Ipoananusupyiite,
Kakue GYHKITUU MOTYT ObITh HHTEPECHBI TOJTHKO KOPIIOPATUBHBIM KIIMEHTaM (yTIPaB-
JeHue, 0e30MacHOCTh, UHTETpalvs, MacIITAOMPOBAHKE), U BHIHECUTE UX B IIAT-
Hy10 «rpeMuym» Bepcuto (Open Core). Kak moguépkupaet Puxie, nponaxa «whole
product» (11eJI0CTHOTO MPOJYKTA, PEIIAOIIEro BCE 3a/lauM KIUEHTA) SIBISETCS
OJTHUM U3 OCHOBHBIX HCTOYHUKOB J10X0/a single-vendor open source KoMnaHui
[25]. OnHOBpEMEHHO MPOIyMaiiTe BO3MOKHOCTh MPEAOCTABICHHs 001a4HOTO
cepBuca (SaaS) — MHOTHE TI0JIB30BaTENIN TOTOBBI IJIATUTD 332 TOTOBOE PEILICHUE,
M30aBIAIONIEe UX OT CAMOCTOSATEILHOM YCTAHOBKU U aIMUHUCTPUPOBAHUS.

3. Tlpu ouenke 3 (HeKTUBHOCTH UCTIONB3YUTE paCIIMPEHHYI0 POpMYITy peHTa0Eb-
HOCTH, YUYUTBHIBAIOIIYIO HEMATEPUAIBHBIE BBITOJIbI. BKIIIOUNTE B pacuéT:

* IPOTHO3UPYEMBIN pOCT Balllel ppIHOYHOM CTABKU MOCJIIE MOTYYEHHUS CTaTyca
KOMMUTTEpPA («(KOMMUTTEP-TIPEMUSD? );

* CTOMMOCTb 3HAaHUI U HABBIKOB, TPUOOPETEHHBIX B X0O/I€ pa3padOTKH (IKBU-
BaJICHTHYIO CTOUMOCTH CIEIIUATU3UPOBAHHBIX KYPCOB);

* DKOHOMHIO Ha PEKJIaMe U HaiiMe, KOTOPYI0 00€CIEUUT MOMYyAIPHOCTh MPO-
€KTa;

* BKJIaJ] B SKOCUCTEMY, U3MEPSIEMBIN YEPE3 KOTUYECTBO 3aBUCUMBIX IPOCKTOB
U TIPEIOTBpaIEHHBIE 3aTPaThl IPYTUX Pa3padOTUHKOB.

OTH BEIMYUHBI MOTYT OBITH OIIEHEHBI SKCIIEPTHO WJIKM HA OCHOBE aHAJIOTHA, HO
UX BKIIFOUCHHE JIeTIaeT aHalinu3 0osee peaCTUYHBIM.

4. Vicnionb3yiiTe open-source pa3paboTKy KaK CTpaTEruio CHIKEHHS OapbhepoB BXO-
Jla Ha pbIHOK. BhIXoa ¢ mpompueTapHbIM MPOIYyKTOM TpeOyeT 3HAYUTETbHBIX
BJIOKEHUI B MAPKETUHT U «PACKpyTKy». OTKPBITBIA KO MO3BOJISET MPUBIIECYb
MEPBBIX MMOJIH30BATENCH MPAKTUUECKU OECIIaTHO, MOJYYUTh OOPATHYIO CBA3b
U MOCTeNneHHO chopmupoBaTh 6a3y st Oynymmx npogax. Kak ormeuaercs B
OTpAaCIIEBBIX TUCKYCCHUSX, TAKOM MOAXOM B AOJITOCPOYHON MEPCIEKTUBE MOXKET
0Ka3aThCsl BBITOAHEE TPAIUIIMOHHOTO [39].

5. YuuThIBaliTe MHOKECTBEHHOCTh MOTHBALIMI CTEHKXOJIIEPOB. YCHEIIHAsA CTpa-
TErus I0JDKHA OaIaHCUPOBATh MHTEPECHI PA3IMYHBIX YUACTHUKOB IKOCUCTEMBI
[40]:

* Jlns coobwecmesa pazpabomuukog Co3qanTe MOHIATHBIA U MPO3PAYHBINA MY Th
OT I0JIB30BATENS 10 KOHTPUOBIOTOPA U, BOBMOXKHO, KOMMUTTEpa. JIroau 1omk-
HbI BUJETh, YTO UX BKJIAJI ICHUTCS U MOXKET NMPUBECTHU K POCTY PEITyTaIIUH.

* Jliia kopnopamusHvix noivzosameset AenaiTe ynop Ha CHUKEHHE COBOKYTI-
HOM CTOMMOCTH BJIQJICHUS, TIPEOCTaBIsANTe rapanTuu U SLA (3a mary).

* Jlna nomenyuanvuoix busnec-napmuépos (MHTErPaTopoB, BEHIOPOB) MPe/I-
jaraiite TUOKHE YCIOBUS JIMLEH3UPOBAHUS M BO3ZMOXXHOCTH COBMECTHOTO
pa3BUTHUA POAYKTA.

6. BHenpuTe 3meMeHThI Open source governance ¢ camoro Hadana. Cnenys peko-
Menaanusam [Tonma [23]:

* Ha cmpameauueckom yposne onpenenure npuemiaeMbiil ypoBeHb pucka. Ha-
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pUMeEp, PEIINTE, KAKUE JUIEH3UHN JJIsi CTOPOHHUX 3aBUCUMOCTEMN BbI TO-
TOBBI JIOMYCTUTH (TOJBKO MEPMUCCUBHBIE? MOXKHO U KonuiedTHbie?). ITO
BaYKHO JJ1s1 OyAyIiiei KoMMepIuaan3aluu.

* Ha maxkmuuecxom ypogHe HaCTpONTE aBTOMATUYECKYIO MIPOBEPKY JTUICH3UN
BCEX HCIOIB3yeMbIX 0noanoTek. CymecTByroT nHCTpyMeHTHI (FOSSology,
ScanCode u ap.), KOTOpBIE MOT'YT CKAHUPOBATH KOJI U BBISIBJIATH JTUIEH3UOH-
HbIE YCJIOBUS. JTO MPEAOTBPATUT CITyYalHOE BKJIFOUCHHE KOJIa C HECOBME-
CTUMOM JIMIIEH3UEH.

* Ha onepayuonnom ypoene BenquTe peecTp BCEX UCIOIB30BAHHBIX OPEN-Source
KOMIIOHEHTOB U MX JIMIIEH3UI. DTO HE TOJIBKO TpeOOBaHNE MHOTUX JIUIICH-
3uil, HO U HeoOxoauMmast 6a3a st due diligence, eciau B OyayIiemM MPOEKT
3alHTEpECyeT MHBECTOPOB WM MOKyIaTeseH.

7. AKTHUBHO paboTaiiTe ¢ Co00IECTBOM, HO COXPaHINUTE KOHTPOJb HaJl CTpaTernyie-
ckumu penieHusiMu. Kak mokassiBaeT Mojielb single-vendor open source, KIto-
YeBbIM (PAKTOPOM YCIIeXa SIBISIETCS] CO3/IaHhe aKTMBHOTO U CaMOOOCITy>KHBae-
MOTO COOOIIIECTBA MOJIB30BATENIEH, KOTOPOE IMMOMOTAET APYT APYTY, MHUIIET J0-
KyMEHTaIuo, cooduaer 00 omuodkax. OIHAKO, €CIU Bbl IUIAHUPYETE KOMMEP-
YEeCKOE UCIOJIb30BaHUE, HEOOXOIMMO COXPAHATh AaBTOPCKUE MpaBa Ha KO/ U Tpe-
0oBaTh Mepeaayn MpaB Ha BHOCUMBIE U3MEHEHUs (WJIM KaK MUHUMYM IpaBa Ha
nepeuieH3upoBanue) [25]. ITo MO3BOIUT U30ekKaTh CUTyaIlMH, KOTAa MPOEKT
«Pa3BETBIIECTCS» COOOIIECTBOM B HEXKEJIATEILHOM HaIPaBICHUU.

Takum oGpazom, KypcoBasi paboTa HEe TOJIBKO MpPOBeEJia pacy€T Mo 3aJaHHOU
METOJIMKE, HO M BBISIBUIJIA €€ OrPaHUYEHHUS PUMEHUTEIBHO K Open-source, mpejio-
XUB IMyTU ajnantanuu. [lomydyeHHsie oTpunaTenbHble (PMHAHCOBBIEC MOKA3ATENH Clie-
JyeT UHTEPIPETUPOBATh HE KaK CBUICTEIIHLCTBO HEY/IaYH, a KaK MOJATBEPKICHUE TO-
ro, 4YTO Open-source MPOeKThl TPeOyIOT 0COOBIX MOAXO0A0B K OIleHKe d(DPEKTUBHO-
CTH, YUYUTBIBAIOIINX JOJITOCPOUHBIC HEMATEPHAIbHBIE BBITO/IbI 1 MHOKXECTBEHHOCTh
MHTEPECOB YUACTHUKOB KOCUCTEMBI. DTO MOATBEPKAAECT TOCTUKEHUE LIETU PabOThI
— pa3paboTKu U anpodalu METOJUKN YKOHOMUUYECKOTO 0OOCHOBAHMS JJIsl MaJIbIX
open-source IpoeKTOB.
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3akjaoueHue

B xome BeImonMHEHUs KypcoBOM paboThl ObuTa pa3zpaboTaHa U anmpoOupoBaHa
METOJMKA SKOHOMHYECKOT0 000CHOBAHMS JIJIsl MAJIOTO Open-source NpoeKTa Ha MpHU-
Mepe CO3[aHusl KOHCOJIIBHOTO apXxuBaropa, peanusyromero airoputm DEFLATE.

OcHoBHbIE pe3yJabTaThl padoThI:

1. IIpoBenéH aHaIU3 TEOPETUUECKUX OCHOB Pa3padOTKH OTKPBITOTO MPOrpaMMHO-
ro o0ecrneyeHus, BkIovas kinaccupukauuto 110, punocoduro open source, Tu-
b1 JIMLIEH3UI U COBpEMEHHBIE MOJIeN i MoHeTh3auu. Ocoboe BHUMaHUE yielie-
HO pabotam /I. Puxie, packpbIBaromyM 3KOHOMUYECKYI0 MOTUBALIUIO PA3JINY-
HBIX YYaCTHUKOB Op€N-source s3KocucTemsl, u ucciaegopanusm K. ITomnma, cucre-
MaTU3UPYIOIIUM PUCKH U TPAKTUKH KOMMEPUYECKOTO UCIIOJIb30BAHUS OTKPBITOTO
KOJIa.

2. BoInosHEeH KOIUYECTBEHHBIN aHAIN3 UCTOPUN Pa3pabOTKH TPEX KIACCUIECKUX
Open-source apXuBaTopoB (bzip2, xz utils, zstd), KOTOPBIM MOATBEPINI peasIn-
CTUYHOCTD MJIAHUPYEMBIX TPY03aTPaT U MO3BOJIUII OLICHUTh MacIITad MpoeKTa-
aHajora (bzip2 ¢ 00b€MOM Koa 16,6 THIC. CTPOK).

3. Pa3pabotana aeranbHas omieHKa Tpyao3arpar Ha cozganue MVP (200 genoBeko-
yacoB, ®OT 240 TsIic. py0.), KOTOpas ObLIa BepudUIIMpoBaHa ¢ TOMOIIBIO MMapa-
Metpudeckor moaenn COCOMO 1. PacxoxieHrE MEXIY JTEKOMITIO3UIIMOHHOMN
orieHkou 1 Mozesibro COCOMO (1856 yacoB) 00bsCHSIETCS CISITU(DUKON MaJTBIX
YTWINT U OTKPBITBIM XapaKT€pOM pa3padO0TKH, YTO IMO3BOINIIO UCIIOJIB30BATh pe-
3ysnbraT COCOMO kak BEpXHIOIO I'PaHUIly TPYAO3aTpar.

4. TlpousBen€H pacu€T KaUTATbHBIX U OTIepallMOHHBIX 3aTpart. O6muit 06éM CAPEX
coctaBui 307 Teic. pyO., TonoBbIe onepannoHHbie pacxonbl (OPEX) — 473 toic.
py0. Iloka3zaHo, 4TO CTpyKTypa 3arpaT AJid Open-source MpoeKkTa paguKaibHO
cMmelieHa B ctopony @OT npu HyneBoit ctoumoctu JuneH3noHHoro I10.

5. BBITIOIHEHO MPOTHO3UPOBAHKE BBHIPYUKH 110 TPEM CIIEHAPUSIM C YUETOM JTAHHBIX
0 TUTTMYHOW KOHBEPCHUHU T0JIb30BaTenel B kineHTsI (0,5-2%) ms single-vendor
open source KoMnaHui [25]. B peanucTnyHOM CLEHApUH rOJI0Basl BBIPYyYKa CO-
craBuia 37,5 TeIC. py0., 4TO MPUBENO K YOBITKY 437 ThIC. pyO. U OTpULIATEILHON
peHTabenbHOCTH HHBeCcTULIN (—242%).

6. Paccunrana touka 6e3y0pITouHOCTH (20 KOHTPAKTOB MOJCPKKH B TOJT), TIOKA-
3aHa HEJOCTH)KUMOCTh TOr0 MOKa3aTessi B paMKax YMCTO CEPBUCHON MOAENn
JUTSL TAHHOTO MPOEKTA.

7. Ilpennokena aganTUpOBaHHAS METOJIMKA OIEHKH d(P(PEKTUBHOCTH Open-source
IIPOEKTOB, YUUTHIBAIOLIAs HE TOJBKO JE€HEXHbIE IOTOKH, HO M HEMaTEepHaJIbHbIE
BBITO/Ibl: HAKOTIJIEHUE YEJIOBEYECKOrO KanuTala («(KOMMUTTEP-TIPEMUS» ), PEIy-
TalmoHHbIe () eKThI, BKIaA B 3KocucTeMy. Pazpaboranbl (hOpMyIibl A1 KOJIU-
YECTBEHHOM OLIEHKH 3THUX KOMIIOHEHTOB.

8. CpopmMynmpoBaHbl NPaKTHUECKUE PEKOMEHAALMH JIJIs pa3paboTUrKa open-source
MPOEKTa, BKIIIOYaromue Bbioop rudpuanoi 6uznec-moaenu (Open Core, SaaS),
UCIOJIb30BaHUE PACIIMPEHHON (OpMYIIbl peHTA0EIbHOCTH, pabOTy C cO0O0IIIe-
CTBOM U BHEJPEHHE JIEMEHTOB OpeNn source governance.

BbiBOAbI:

[IpoBenéHHoe MccaenoBaHre MOATBEPAMIO UCXOIHYIO TUIIOTE3y O TOM, YTO
KJIACCUYECKHUE METOJIbI SKOHOMUYECKOM OIEHKH, OPUEHTUPOBAHHBIE HA KOMMEpUe-
CKYI0 pa3paloTKy, Jal0T OTPULIATENbHBIE PE3YJIBTaThl IPUMEHUTEIBHO K Open-source
IIPOEKTaM U He OTPAXKAIOT UX pealbHOU LIeHHOCTHU. []apaioke open source 3akiroya-
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€TCSl B HECOOTBETCTBUHU BBICOKOM OOIIECTBEHHOM MOJIE3HOCTH U HU3KOM WJIM OTPHU-
aTEIbHON KOMMEpPUYECKON peHTa0eIbHOCTH, U3MEPSEMON TPAAUIIMOHHBIMU (DUHAH-
COBBIMHM TOKa3aTEISMHU.

[IpennoxxenHasi B paboTe aganTUPOBaHHAsS METOAMKA, COUYETAroIIas KIaccu-
yeckue nmoaxoasl (COCOMO, pacuér CAPEX/OPEX) c onienkoit HemaTepruaabHbIX
BBITOJI (UEJIOBEUECKUI KaUTal, pernyTalus, SKOCUCTEMHBIN BKJIa/), IO3BOJISET 0O-
Jiee aJIeKBaTHO OLIEHUBATh 3()(PEKTUBHOCTH MAJIBIX OPEN-SOUrce MPOEKTOB U 00OCHO-
BBIBATh 11€J1I€CO00PA3HOCTh UX pa3paboTKH, 0COOEHHO B 00pa30BaTeILHOM U aKaje-
MUYECKOM KOHTEKCTE.

[IpakTuyeckas 3Ha4MMOCTb PaOOTHI 3aKJIIOYAETCS B CO3IAHUH MHCTPYMEHTA-
pHs, KOTOPBIN MOXKET OBITh UCIIOIL30BaH CTYICHTaAMH, HAUMHAIOIIUMHU pa3padboTyu-
KaMU ¥ MCCIIEA0BATEISIMU JIJISl 9KOHOMHUYECKOTO 00OO0CHOBAaHMSI COOCTBEHHBIX Open-
source MHUITMATUB, a TAKXKe JIJIs1 BHIOOpA ONTUMAJIBHOW CTPATEruu MOHETU3AINH.

Hanpasienus JajibHeHIINX UCCJIEOBAHUM:

* OMnupuuecKkas BepuuKaius npeiokeHHbIX KOA(OUIIMEHTOB 111 OEHKH «KOMMUTTE
MIPEMUM» HA POCCUNCKOM PBIHKE TPy/a.

* Pa3zpaboTka METOJMKH KOJTMYECTBEHHOM OLIEHKH BKJa/1a TPOEKTa B 3KOCUCTEMY
yepe3 aHaiu3 rpada 3aBUCUMOCTEH.

* lccnenoBanue npuMEHUMOCTH IIPEITI0KEHHOTO MOAX0/a ISl APYTHX TUIIOB Open-
source IpoekToB (oubnuoreku, hppermMBopku, nHGpacTpykrypHoe 110).

Taxum 00pazom, 11eJib KypcoBOii pab0Thl — pa3padoTKa 1 anpoOarusi METoI1-
KU1 9KOHOMHYECKOT0 000CHOBAHUS JIJIsl MaJIOT0 OPEN-source NpoeKTa — JOCTUTHYTA,
BCE IMOCTABJIEHHBIE 3a]1a4H BBIMOJHEHBI.
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