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Anomauia. Pozensanymo  npobnemy — OyiHlo8aHHA — poO3MIpY — 6€0-3ACMOCYHKIB, WO
cmeopioromscsi Mo6oio Python 3 suxopucmannsam Django Rest Framework. /{ns nobyoosu
HeNIHIUHOI pe2peciHoi MoOeNi 8 AKOCMI HOPMAI3YI04020 NepPemeopeHHts Y10 BUKOPUCTNAHO
oecsamkosull 1o2apu@m ma oawui 3 71 npoexmy 3 6IOKpUmMuUM 8UXIOHUM KOOOM, 3A8OAKU YOMY
0y10 nidguWeHO 00CMOBIPHICIb OYIHIOBAHHSA PO3MIPY 8i0NOBIOHUX 8€0-3ACMOCYHKIE.
Knrwwuosi cnosa: meninivina pecpeciiina  Mooenb;,  68e0-3aCMOCYHKU;  Jl02apugmiuHe
nepemeopenns; Python; Django Rest Framework.

Bcemynna wacmuna. Yenix abo HeBjada MpPOEKTY Ha PaHHbOMY eTarll po3poOKH, 3aJeKUTh
6e3nocepeHbO Bil €(PEeKTUBHOCTI OLIHIOBAHHS TPYAOMICTKOCTI, SIKa B CBOIO YEpry 3aJie)KUTh BiJ
pO3Mipy MpOTpaMu, TOMY OJTHUM 3 THX (DaKTOPIB, IO BIUIMBAIOTH Ha Tpoiiec po3podku I13, € po3mip
nporpamu. [IpoGnema oTpumaHHs e(pEeKTUBHOI CHCTEMH OIIHIOBAHHS PO3Mipy Be0-3aCTOCYHKIB — I1€
BKJIMBE 3aBJaHHS, 1[0 BUMArae yJ0 CKOHAJICHHS ICHYFOUMX METOIB. [1].

BaxxnuBum eramom aHamizy CKIaAHOI CHCTEMH € ToOyaoBa MaTeMaTH4HOi MOJEINI, M0
3MIACHIOETHCS HA IMIJICTAaB1 3MICTOBHOT MOJIEII 1 CKJIAIAa€ThCS 3 BXITHUX MMapaMeTpiB, BHYTPIMIHIX
rmapamMeTpiB Ta BUXIIHUX mapaMmeTpiB. OnHIE0 3 YyMOB MOOYIOBU SIKICHOI aJIeKBaTHOI MOJENI €
HAJISKHICTh BXIIHMX JaHUX, TOMY IMOTpiIOHA MEepBUHHA OOpOOKa EKCIEPUMEHTAIbHUX JaHUX 13
METOI0 BHSBJICHHS HEHAMIMHMX BUMIpIB [2]. BusBieHHS aHOMaJbHMX 3HAYEHb BIAHOCHUTBLCS IO
MpoOIEeMU TIOIIYKY 3pa3KiB y TaHUX, K1 HE BIAMOBIIAI0Th OYiIKYBaHIN IMOBEIHIII.

Haii0inpmr 4acTo BUKOPHMCTOBYBAHMM IIXiJ O OIIHIOBAHHS 3aCHOBAHHWI Ha perpecii, e
mogens COCOMO e maiiBimomimoro momemto [3]. bararo HoCaigHHIBKHX pOOIT 3 OI[IHIOBaHHS
BeO-3yCHJIb TAaKOXK Oy MpoBeaeHi MeHgecoM Ta ioro criBpoOitHukamu [4].

[lin yac mpoBeneHHs perpeciiHOro aHamily AOCIIAHMKH, 3a3BUYaii, BIIAAIOTH IepeBary
noOyJ10B1 JIHIMHUX MOJeNel, AKi JIErko OLIHIOIOTHCS, 1 Pe3yIbTaTh SKUX YITKO IHTEPHpPETYIOThCS.
OnHak JaHi piIKO HOCATH a0CONIOTHO JIHIMHMM XapakTep, TOMY Ul iX aJIeKBaTHOTO OIHUCY
JOBOJIUTHCS BIABATHCS O NOOYI0BU HENMHIMHUX 3aJI€KHOCTEH.

TIOBE Software npencraBuia peiTHHT HAUMOMYJISIPHIIIMX MOB IIPOrpaMyBaHHS Ha CEpICHb
2022 poky [5]. TlopiBHsHO 3 MuHynTMM pokoMm Python nomaB mo mnomymsipHocti 3,56%,
MEePEeMICTUBIINCh 3 APYroro Ha mepiie Micie 3 MmokasHukoMm 15,42%. lle HaiiBummii NMOKa3HUK
NOMYJISIPHOCTI  1i€] MOBHM IpOrpaMyBaHHS 3a 4ac ICHyBaHHS pedTunry. Hailinwxuuii OyB
3adikcoBanuii y 2003 porii (0,97%), konu Python nocinas 13 micue B peiitunry [6].

IcHytOTH MOJEmNi OLIHIOBaHHS PO3MIPY PI3HOMAHITHUX MPOTPAMHUX 3aCTOCYHKIB CTBOPEHHX
MOBOIO Java, I0AaTKiB peanizoBaHux Ha JavaScript Ta Be6-3acToCcyHKIB cTBOpeHHX MOBOI0 PHP sik
13 BUKOpUCTaHHAM (hpeiMBOpKiB, Hanpukiay Laravel, Tak i 6e3 HuX [6-8]. Ane BpaxoByrouH Te, 110
BCi MoJIenTi Oe3MmocepeIHbO 3aJIeXkKaTh BiJl MOBU MPOTpaMyBaHH Ta il 0COOIMBOCTEN, BUKOPUCTABIIN
po3po0OIeHi MoJieNi UIs OfHiE€T MOBH, OyIyTh OTPHMaH1 Pe3ylbTaTH, IO CYTTEBO BiAPI3HATUMYTHCS
BiJl TUX, O Oy1u O OTpuMaHi 3 BHUKOPHCTaHHSIM BiAnmoBigHOi Moxemi. ToOTo maemo, mo s
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o0paHOi MOBHM IporpamyBaHHs, (PppeiiMBOpKY Ta 61011i0TEeKH HE Oy/I0 CTBOPEHO BIANOBIAHOT MOAETI,
peaitizoBaHoi 1711 ocobnuBocTeit MoBu Python, ToMy € 1OIIIBHUM CTBOPUTH TaKy MOJEIb.

Takum uwmHOM, m1OOyIOBa HENMIHIMHUX perpecifHUX Mojeneil 13 BUKOPUCTAHHSAM
HOPMAJII3yIOUUX MEPEeTBOPEHb IS MiJABULICHHS JOCTOBIPHOCTI OLIHIOBAaHHS pO3Mipy BeO-
3aCTOCYHKIB, IO CTBOPIOIOTbCS MOBOIO Python 3 Buxopucrannsm Django Rest Framework, i
CTBOPEHHS Ha 1X OCHOBI iH(OpMaIiifHOT TeXHOJIOTIi TIepepoOkH iH(popMaIlil € aKTyaTbHOIO Ta Mae
MPAKTUYHY LIHHICTb.

Memoro 0ocnidxcenna € TMIBUIICHHS JTOCTOBIPHOCTI OLIHIOBAHHS PO3MIipy Be0-3aCTOCYHKIB,
0 CTBOPIOIOTHCS MOBOIO Python 3 Bukopucranusm Django Rest Framework.

Ocnoeéna uacmuna. JIns noOynoBu aBO(AKTOpHOT HENHIHHOT perpeciiHoi Momem JyIs
OILIIHIOBAHHS PO3Mipy Be0-3aCTOCYHKIB, 110 CTBOPIOIOTHCS MOBOIO Python 3 Bukopucranusm Django
Rest Framework Oyito o6pano HacTymHi GakTopu:

- 3arajbHa KUIbKICTh psAKiB komy mpoekty B Tucsuax (Kilolines of code, KLOC), B sikocti

3HAYEHHS 3aJIeKHOT 3MIHHOT Y

- KUIBKICTH KJIaciB MPOEKTY, B SKOCTI MEPILIOT HE3AJIEKHOT 3MIHHOT X1;

- KUIBKICTh METO/IB MPOEKTY, B IKOCTI APYroi He3alIexKHOT 3MIHHOT X2,

[IpakTuka mepeTBOpEHHs AaHUX, NI00 BOHW BUIVIAJAIN HOPMAIBHO 32 JOTIOMOTOIO IEBHOTO
HOPMAaJTi3yl04yoro MepeTBOPEHHS NIMPOKO BUKOPHUCTOBYEThCA Uepe3 i MPOCTOTy. X04a, MOXKIIUBO, 1€
HE HaWeJeraHTHIIe PIMICHHS MPOOJeMH, YacTO I TEXHIKa TpaIoe J00pe sSK IIBUIKE Ta
nparmMatuyHe pimeHHs. Tox Oyno oOpaHO AecATKoBUHM JiorapudM B SKOCTI HOPMAali3ylHodoro
MEPETBOPEHHS IS TIOOYIOBU pErpeciitHOT Moesi I OILIHIOBAaHHS PO3MIpy Be0-3aCTOCYHKIB, IO
CTBOPIOIOTBECS MOBOIO Python 3 Bukopucrannsm Django Rest Framework. Y norapudmiunomy
MEPETBOPEHHI KOXKHA 3MiHHA X 3aMiHIO€ThCs Ha log(X) 3 ocHOBOIO 10 (1) i 3BOPOTHUM JI0 HBOTO €
nepeTBopeHHs (2):

z =1g(x), )
x = 107 (2)

bararodakropHa niHiliHa perpeciiiHa MOJIENb B 3aTAJIbHOMY BHITQJIKy Ma€ BUTJISL:
Zy=Z,+e=by+bZy +byZyy+ 4 byZy + (3)

Ie: & — Ile BUMAJIKOBa MOXMOKA, PO3MONUT SIKOI B 3arajlbHOMY BHUIAIKy 3aJICKUTHh BiJ
HE3aJIS)KHUX 3MIHHHX, ajleé MaTeMaTHYHe O4iKyBaHHS SKOi piBHE HYIIIO.

HeniniiiHa perpeciiiHa Mojenb OyayeTbCsi 3a IEPETBOPEHUM Yy BUIVISAIL JIECATKOBOTO
norapudmy Ta JiHIHHUM piBHAHHAM (3):

Y = 108+box?1x52 . - Xk, (4)

[1106 Bu3HaunTH KoedilieHTH piBHAHHSA perpecii b 3acTocoByroTs pizHi MeToau (rpadiuyHui,
METOJI Cepe/HiX), MPOTe HAMOLIBIIOTO MOIIUPEHHS HaOyB MeTona HaimeHmux kBaaparie (MHK).
Cyrs MHK nosnsirae B MiHIMi3alii cyMu KBaJpaTiB BiIXWJICHb 3HAYE€Hb MOSCHIOBAHOI 3MIHHOI, 110
CIOCTEpPIraroThesl, BiA 11 pPO3PaxXyHKOBUX 3HaueHb. 3a jpomomororo MHK Oynmo 3HaiineHo
koedimientn bo=-1,6796, b1=0,0534, b,=0,9571 Ta 3 Bukopucranusm Qopmyau (3) mMoOyzOBaHO
JHIAHY perpeciiny Moenb Uil HOPMali30BaHUX JaHUX:

Zy, =-1,6796 + 0,0534Z,; + 0,9571Z,;, + ¢.

Ockinbku Oy710 BUKOHAHO MOOYOBY JHIHHOT perpecii A7l HOpMali30BaHUX JTaHUX HEOOXiTHO
BIICBHUTHCH, M0 3QJUIIKA JIHIHHOI perpeciiiHoi Mozeli MiTKOPIOIOThCS HOPMAILHOMY 3aKOHY
po3nominy. IlepeBipky 3alHIIKIB HAa HOPMAJIBHICTH TaKOXX MPOBOJMMO Ha OCHOBI KPHUTEPIIO
[Tipcona.
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Po3paxyBanu KpuTH4YHE Ta pO3paxyHKOBE 3HaueHHsA kpurepito Ilipcona: Xﬁp =9,49 Ta

x?> = 0,22 BIANOBIIHO, 3 YOTO MOXXEMO 3pOOUTH BUCHOBOK, IO 3alMIIKA PO3NOALUICHI 3a
HOPMaJIbHUM 3aKOHOM, TOOTO MOKeMO OynyBaTu HaHy JiHIHHY perpecito 1 3a piBHAHHIM (4)
MOYKEMO MEepPEerTH A0 HeMTiHIHHOI perpeciiHoi Moei:

— £—1,6796y0,0534+,0,9571
Y =10 0053409571

Jlnst HeniHiitHOT Mogeni Gyno oTpuMaHO 3HaueHHs Koediuienty nerepminanii R? = 0,8936,
cepenHboi Ben4nHU BigHOCHOT moxuOku MMRE = 00,2342 i piBHio nporuo3yBanns PRED(0,25) =
0,6290.

Bucnoexku. Ananizyioun napaMmeTpH SKOCTi JBO(aKTOpPHOI HENiHiHOI perpeciiiHoi Mozemni
TAIUTA BUCHOBKY, 1[0 MOXJIMBO JIOTapH(pMidHE TIEPETBOPSHHS /1a€ HE HANUKpaIli pe3yabTaTH 1 IS
HOpMaJTi3aIii psAIiB JaHUX MOXHA Oyno 0 BUKOpHcTaTH rnepeTBopeHHs bokca-Koxkca, nmepeTBopeHHs
JlxoHCcOHa a0o OaratoBHMIpHI TICPETBOPCHHS Ta HE3BAKAIOYM HA Te, IO 3HAYCHHS PIBHA
nporao3yBanas PRED(0,25) He mictano 1o HeoOXigHOTO MiHIMaIbHO AOmycTHMOro 3HadeHHs 0,75,
3araJioM MO IHIIUM TMapaMerpaM OyJ0 OTPMMAaHO TapHI pe3ylbTaTd 1 OTpUMaHa HeJiHiiHA
perpeciiiHa MOJIeJIb Ma€ BUCOKY SIKICTh OIL[IHIOBaHHS.

Otxe, mBO(DAKTOPHY HENIHINHY perpeciiiHy Mojesb, 1o po3pobieHa Ha OCHOBI OOpaHHX
He3aJIeXKHUX 3MIHHUX, a caMe€ 3HAueHHS KUIbKOCTI KJaciB X1 Ta KUIBKOCTI METONIB X2 IMPOEKTY,
MOJKHA BUKOPHCTOBYBATH UISI BUKOHAHHS ITPOTHO3Y 3HAYCHb PE3YJIBTaTHBHOTO MOKa3HUKA PO3MIPY
BeO-3actocynkiB y KLOC, ToMy Ha mifacraBi came Ii€i MOJeNli MOXXeMO BHUKOHYBaTH pPO3POOKY
MIPOTrpamMH JUIsi TPOTHO3YBAHHS.
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Davlatova D.H., Makarova L.M.

A regression model to estimate the size of web applications created in Python using the Django Rest
Framework

Abstract. The problem of estimating the size of web applications created in Python using the Django Rest
Framework is considered. Decimal logarithm and data from 71 open source projects were used as a
normalizing transformation to build a nonlinear regression model, which increased the reliability of the
estimation of the size of the respective web applications.

Keywords: non-linear regression model; web applications; logarithmic transformation; Python; Django
Rest Framework.
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