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SAJIEXKHICTD YCHIXY PO3POBKU ITPOI'PAMHOI'O 3ABE3ITEYEHHSA
BIJI SIKOCTI KOMAHJIHOI POBOTH

Pozenanymo ocobrusocmi ma nepesacu pobomu 2Hy4Koi npOeKmHoi KoManou y npoyeci po3pooKu
npozpamnoeo 3abesneuenus (agile programming). BusnaueHno, wo 32i0HO 3 KOMAHOHUM NIOXO0OM 3anopy-
K010 yCnixy y po3pooyi npocpamnozo 3abesnedeniss € 6CMAaHo8NeH s | 30epedcents eheKmusHUX KOMYHIKa-
Yitl Midic uneHamu NPOeKmMHOI KOMAHOU, 6CMAHOBNEHHS KKOMAHOHO20 OYXY», A MAKOX4C BUCOKA MOMUBAYis |
8HeBHEeHICMb 8 YCNiXy npoekmy. J[ocniodiceHo niue SKocmi KOMaHOHOL podomu Ha nPoOYKMUBHICMb KOMAH-
Ou, HABYAaKHs MA 3a0080JIeHICIbL POOOMOIO 8 2PYNAX.

Hagedeno pezynomamu docniodcenns enyukux IT-xomnaniii Yepracovkoeo pe2iony wnsxom ix anxemy-
8aHHA Ma 0e3N0CcepeOnbo20 ONUMYBAHHS, 8 PAMKAX AK020 Cheyianicmu — YieHUu npoeKmHUx KOMaHo 6U3Ha-
yanu munosi npoobiemu peanizayii npoekmie po3pooKu NPOSPAMHO20 3ab6e3neyuenHs ma ei03Ha4anu hakxmopu
YCRIXy KOManoHoi pobomu.

1lo6yoosaro modeinsb 3a1eHCHOCIE MIdIC AKICMIO KOMAHOHOL pOOOMU MA OCHOBHUMU 3ATIeHCHUMU 3MIH-
HUMU NPOEKMHOI KOMAHOU, MAKUMU SIK: YAGNEHHS, MONCIUGOCMI, 30I0HOCMI Ma OUIKY8AHHA 6ACHUKA (3AMO-
6HUKA) NPOEKmMy po3pOOKU NpocpamHoeo 3abe3neuenHs, KepieHuka (1ioepa) npoekmuoi KomManou, 4nieHis
NPOEKMHOL KOMAHOU.

Knwuogi cnosa: xomanona poboma, eghexmugHicmv, KOOPOUHAYIS, 2HYUKe HPOEKMYSAHHA, MOOe-
JIOBAHHSL.

CyuacHu#l CBIT CTPIMKO PO3BUBAETHCS 1 YCKIAJHIOETHCS. 3aBIaHHS, SIKI CTaBISATHCS MEpe] JIOAbMU,
PiK BiJl POKY CTalOTh BCe BaKYMMH. J[i1st X BupimieHHs MOTpiOHI cremianbHi 3HaHHs 1 BMiHHS. [Ipuyomy,
OCHOBHA CKJIQJIHICTh IIOJIATa€ B TOMY, IO JUIsl BUKOHAHHS 3aBIaHHS TpeOa BOJIOMITH HAHPi3HOMAaHITHIIINMHU
SIKOCTSIMH OCOOMCTOCTI, 3HAHHSIMHM 1 BMIHHAMU. SIK PpaBUJIO, OJIHA JIFOJMHA HE MOYKE BUKOHATH BCI HEOOXIIHI
¢yHkuii camocriiino. Lle moB'a3ano 3 THM (QakToM, IO Pi3HI BUMOTH MOXYTh OYTH B3a€MONPOTUICKHUMHU.
SIKII0 BHKOHABELb B X0/ BUPIIICHHS BUHUKIO! MpoOieMu Oyae MepeKiIouaTicsl MK TAKUMU CyHepeusn-
BUMH ITiJ[3a/1a4aMU, BiH HEMUHY4e poOuTrMe oMiiiku. Lle mependadyBaHo nmpu3Be/ie 10 MOTipIICHHS SIKOCTI
po0oTH, a YacTo 1 B3arali J0 IpoBay.

['Hyuki METOAM MPOEKTYBAaHHS IIMPOKO BUKOPUCTOBYIOTHCS B chepi mporpamMHOl iHKeHepil B OCTaHHE
JECATUIIITTS. AJle peTelNbHUX TOCHTIDKeHb BIUIMBY SIKOCTI KoMaHaHOi pobotu (SIKP) Ha ycminHicTh BUKO-
HaHHS MPOEKTY MPAKTHYHO He MpoBojwiocs. [Turanus crmiBmpari 1 KOOpIUHALT € IEHTPAILHIMH Y JTiTepa-
Typi, IpuUCBsSYeHil THy4KoMy npoekTyBanHIo (bymryes ta iH. [1]; Larman C. ta in. [2]). Y nalinmomynsipHi-
IOMY THYYKOMY MeTOJli Scrum po0oTa OpraHi3oBaHa B HEBEJIIMKUX MIXK(PYHKI[IOHATEHUX KOMaH/ax CIUILHO
3 TIOCEpEeIHMKAMH Ta WICHaMH KOMaHIu. UYJIeHH KOMaHIHM TIOCTIHHO KOOPJIUHYIOTH iXHIO poOOTy, Harpu-
KIIaJ, y IMIOJACHHUX 3yCcTpiyax Ha cteHni (Stray ta iH. [3], Cazepnenn Jx. [4]), Kaidepr X. [5] mOsCHIOIOTS,
IO THYYKE i TpaJaulliifHe MPOEKTYBaHHS MArOTh Pi3HI MOTISIM Ha KoMaHaHy poboty. Larman C., Vodde B.
[2] mocmiypKyBany BIUTUB SIKOCTI POOOTH B KOMaHJIi Ha YCHiX MPOEKTY B TPAAWIIMHUX MPOTPaMHUX KOMaH-
nax. Timodeesa B. O. [6], Hoegl M. Ta iH. [7] akUeHTYIOTh yBary Ha 3aJIe)KHOCT] SIKOCTI KOMaHIHOi poOOTH
Ta MPOYKTUBHOCTI KOMaH]TH.

JlocniIuBIIY JTiTEpaTypHi JKepeia, aBTOpH chOpMyBalli OCHOBHI 3aBIaHHSI pOOOTH: BU3HAYHTH, SIK
BIUIMBA€E SIKICTh KOMaHJHOT POOOTH Ha MPOXYKTHBHICTh KOMaHJ THYYKOTO IPOrpaMyBaHHS, Ta SKHUM YHHOM
BILJIMBA€E BJIACHHUH YCIiX YICHIB KOMAaHIU HA AKICTh KOMaHIHOI pOOOTH.

MOXIIMBUM BUPIIICHHSM MOXe OyTH poOOTa B KOMaH/l — HEBEJNHKIN TPYI JIIOJCH, 3aiHATUX BUKO-
HaHHSAM TEBHOTO 3aBAaHHS. [Ipy mbOMy y4acHUKHM TPYHH MalOTh OCOOMCTY 3alliKaBJICHICTh B YCIiXy BCi€l
IPyIU Ta B SIKICHOMY BUKOHAHHI TIOCTaBlieHNX 3ajad. [1i sikicTio KOMaHHOT poOOTH B JaHiii mmpaili po3ymi-
€MO TaKHH acIeKT, SIK AKICTh B3a€MOIi1, CKJIa0BI SKOi HaBeeHI B TaOII. 1.
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Tabaumg 1
CxJ1a10Bi YaCTHHM SIKOCTI KOMaH/HOI podoTH
CkJ1agoBa 4acTUHA Ormuc
KomyHikartis YacroTa, (hopMai30BaHiCTh Ta BIIKPUTICTH 10 00MiHY iH(OpMAaIIi€r0
Koopaunartist B3aemonist ipu poOOTI Haj MapajieIbHUMU IIi/13a/la4aMy Ta B3a€EMHE y3r0-

JDKEHHsI 3arajIbHUX IU1aHiB, OI0JPKETY Ta Pe3yJIbTaTiB
Bbananc BHeckiB okpemux | MOXIUBICTD 3aiydeHHS ceUU(pIYHUX «EKCIIEPTHUX» BMiHb Ta 3HaHb 4Jjie-

YJIEHIB KOMaHI1 HIB KOMaHIM IS IiACUIICHHS MTOTCHITIaTy

BsaemHua nigTpumka 3narHicTh Ta OakaHHs WICHIB KOMaHIM JONOMaraTH Ta MiATPUMYBaTH
OJIMH OJTHOTO Y BUKOHAHHI CBOIX 3aB/IaHb

3ycusis 3naTHicTh Ta Oa)KaHHS YWICHIB KOMaHIU PO3IOAUIATH pobove HaBaHTAKEH-
Hs Ta HaJaBaTH 3aBJaHHSAM KOMaH/U MPIOPUTETHOTO 3HAUCHHS

3rypTroBaHicTh BMOTHBOBaHICTh YICHIB KOMAaHAM IMIJTPUMYBATH KOMaHIy Ta CTaBUTH

KOMaH/IHI I1iJ1l BUIIIE 3a BJIACHI

B naykoBomy mocrmijpkeHHi Oyjia BUKOPHCTaHA KOHIICTIIiS YCIITHOCTI MPOEKTY SIK OaratoMipHOl
KOHCTPYKIIii, onrcana B [8]. HeoOXigHO po3pi3HATH pe3yNbTaTH, MOB'sI3aHi i3 3aBJaHHsM (HAIPUKJIA]], IKICTh
MIPOTPaMHOTO MPOAYKTY Ta JOTPUMAHHS BaPTOCTI Ta OIODKETY), Ta PE3yJIbTaTiB, MOB'I3aHUX 13 JTIOABMU (Ha-
MIPHUKJIAJ], 33]0BOJICHICTh WICHIB KOMAaH/I! Ta )XUTTE3ATHICT, KOMaHAM). Y il poOOTi MH BUKOPUCTOBYEMO
KaTeropii pe3ynbTaTiB poOOTH KOMaH/IM Ta YCHIIIHICTh YJICHIB KOMaHu (Tadr. 2).

Taomuws 2
IIpoayKkTHBHICTH KOMaH/IM Ta IHAMBIAyaIbHHI yCIIIX YIeHIB KOMAHAH
Crpykrypa [MigcTpykTypa Omnmuc
[IponyKTHBHICTB PesynbratuBHICTh CryniHb BiJNOBIIHOCTI KOMaHIW SKOCTi 3a-
KOMaH/H TUTAHOBAHUX PE3yNbTATiB (HANpPUKIA), (YHK-

IOHABHICTh, HAMIMHICTh, TPOIYKTHUBHICTH).
BinoOpaxkae mopiBHSHHS TiepeadadyBaHOTO Ta
(aKTHYHOTO pe3yabTaTy

EdexruBHicTh CrymiHp BiINOBIIHOCTI KOMaHAW OYiKyBaHUM
pesynbTaTaM (Hampukiaza, 4dac, BapTiCTh, JIO-
TpuMaHHs rpadiky BHKOHAHHS Ta OIOJKETY).
BinoOpaxkae mopiBHSHHS TNiepeadadyBaHOTO Ta
(haKTUIHOTO pe3ynbTaTy

Vcemix wieHiB KOMaHIu 3amoBoneHHs Bix podoTn | CTymiHP BMOTHBOBAHOCTI YIICHIB KOMAaHIN
MpUAMATH Y9acTh B MalOyTHIX MPOEKTAX
HaBuanusa PiBenr HaBuaHHS KOMAaHIH COIUAILHHUM, TEX-
HIYHUM, TBOPYHM, YIIPABIiHCHKMM MOMEHTaM.

B Hamomy mocnipKeHHI XapakTepruCcTHKa KOMaH T TPOBOJIMIIACS 3 TOUKU 30py €(DEKTUBHOCTI CTPYKTY-
pH Ta edeKTUBHOCTI MACTPYKTYp. Ilif pe3ynpTaTuBHICTIO PO3yMi€MO CTYIiHb BiNOBIZHOCTI KOMaHAM OYi-
KyBaHHSIM 3aMOBHHUKa (BJIaCHUKA MPOAYKTY) IIOAO0 SKOCTI MPOAYKUii. SIKicTh MPOrpaMHOro MPOAYKTY BHMi-
PIOETHCS SIK BJIACHUKOM, TaK 1 KIHIIEBUM CIIOKMBAuyeM, 1 BKIIFOUAE TaKi ACIEKTH, K (DYHKIIOHAJILHICTh, Ha-
JIHICTh Ta TPOTYKTUBHICTb.

OdeBHIHO, IO KOMAaH¥ MIOBUHHI MPAIIOBATH TaK, 00 30UIBIINTH MOTHBAIIFO WICHIB KOMaHIX Ta iX
OakaHHs1 OpaTH y4acTh y MalOyTHiX mpoekrax koManiu. CriBmpars 3 iHIIMMH YiICHAMH KOMaH/U HaJIae
MOJKJIMBICTb IMiJIBUIYBaTH PO EeCiifHNi piBeHb i 3100yBaTH HOBI KOPHCHI HABUYKH BCIM ydacHUKaM. ToOTO
iIBUIICHHS KBami(ikallii, HaB4aHHS BH3HAYAEThCA K oAuH 3 acnekTiB SIKP, i Takum 4rHOM BiH po3risiia-
€THCS SIK BHECOK Y YCHILIHICTh MPOEKTY — HOT'O PE3yJbTaT, a He K YaCTUHA CAMOT'0 PE3YJbTaTy.

B3aeM03B 530K JIBOX aCMEKTIB PE3yJIbTATIB KOMaHIHOI poOOTH Ta SIKOCTI KOMaHIHOI poOOTH HaBEACHO
B KOHIIETITyaJIbHIl MoJielni Ha puc. 1.

KonuenTyansHa Mozenb JOKIaIHO OMUCYE Ta BPaXxOBY€ MO3UTHBHI 3B'13KH MixK SIKP Ta mpoxykTHuBHI-
CTIO pOOOTH MPOTpaMHUX KOMaH[ 1 ycrixy wieHiB komanau. Konctpykuis SKP 3a06e3neuye ominky mnporecy
CHIBHOT pOOOTH KOMaH/IM, 30CEPEAUBIINCH HA IKOCTI B3aEMOIIT.
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st Toro, mo6 gocnigutyu 38’5130k SAKP 3 edextuBHOIO poOOTOO B TpyIi OYII0 MPOBEACHO ONMUTYBAH-
Hs cepen 15 pecnionzentiB 3 12 rHyukux mporpamuux rpyn y 10 xommanisix Uepkacbkoro periony, B T..
SPD-Ukraine, Master of Code Global, InterLink, eKreative, Default Value, Tag.ua, Testmatick, MEV, Co-
reValue, Visual Craft.

IMpoaykTHUBHICTH KOMaH/IH
Pe3ynbTaTHBHICTD (SKICTh)
Edekrusnicts (rpadik, 6ro1Ker)

SIkicTh KOMaHIHOI pO6OTH
o Komymnikaris
e KoopauHanis
e banaHc BHECKIB OKpEMHX YIICHIB

KOMaHIH
° i . .

B3aemHa niarpumka Ycnix wieHiB KoMaHIu
e 3ycuiid e 3aJI0BOJICHICTH POOOTOXO

e 3rypTOBaHICTh KOMaHIH

HaBuaHHs (3HAHHS Ta HABUYKH)

Puc. 1. Konuenryajabna mogenn (3a [7])

Kpurepisimu BinOopy KoMaH[ Aj1sl yyacTi B TOCTIKEHHI OyJM: BUKOPUCTAHHsS THYYKOTO METOAY pO-
6ot [10] moHaiMeHIIIe POTITOM OJHOTO POKY Ta, SIK MiHIMYM, OJIMH 3aKiHYeHHUH Ta MepeaHnii 3aMOBHU-
Ky NIPOrpaMHUIN MPOAYKT.

BiciM komMmaHiii BUALIMIM JUIIE OJHY KOMaHAY AJIS y4acTi B ONMMTYBaHHI; ABi iHIIN KOMMaHii mo 2
koMaH . KomnaHii npaiiotoTs y raixy3sax po3poOku BeO-104aTKiB, MOOITBHUX TOJIATKIB, (iHAHCIB, TEIEKO-
MYHIKallilf Ta KOHCAITUHTY K y mpuBaTHOMY cektopi (87 %), Tak i y aepxkaBHoMy cextopi (13 %). Bouun
BapiroBaJIMCA BiJl HEBEJIMKHUX KOHCAITHHIOBUX KOMIaHii 3 MeHII HixK 30 po3poOHUKaMHU 0 BEJIMKUX KOMIIa-
Hill 3 KUIBKOMa COTHSMHU PO3pOOHHMKIB. binbiicTs KOMana BUKOpHCTOBYBanu Scrum (69 %); iHII BUKOPHC-
topyBasin Kanban (19 %) i cymim Scrum, Kanban i XP (12 %). Komangu Scrum [11] BUKOpHCTOBYBamn
LUK 3 LIOACHHUX 3YCTpiued, MOBTOPHHUX OIJISAAIB, iTEpallifHOrO IUIaHYBaHHS Ta OIVIAOBUX 3YCTpideH.
L{uk1 mOBTOPIOBABCS B CepelHbOMY KOXHI 2,8 THXHIB. BUIIyCK TOTOBOr0 IMporpaMHOro MpoayKTy ckias 4,3
MICSIII B CEPEIHBOMY IS BCIX KOMAH/I.

B Tab. 3 mokazaHo, o cepe/ JiiJiepiB KOMaH/I Ta BIACHUKIB MPOIYKTIB 0YJI0 BIIHOCHO OLIbIIE KIHOK
(mpubnm3Ho 1 3 3), HixX cepen wieHiB kKomanau (mpubau3Ho 1 3 6). [eski aizepu kKoMaHaAu May iHII podoyi
¢byHK1ii B KoMaH/i (TepeBasKHO PO3POOHHMIIBKI), ajie BOHU BiJIIIOBUIM HA ONMUTYBAHHS B POJIi KEPIBHHUKA TPY-
mu. Kpim Toro, nesiki 3 4iieHiB KOMaH/Iu MaJii OijIbllie HiXK OJHY Tocany B koman . OcHOBHA poOOTa WieHIB
KoMaHu Oyina po3poOHukoM (73 %), TecryBanbHukOM (14 %) Ta apxitekropom cuctemu (7 %). Inmi pomi —
nu3aiinep rpadivHoro inTepdeiicy, JONOMKHUM epcoHall, MeHepKep KOHDIrypauii Ta BiInOBiganbHUN 3a
YIpaBIIiHHS SKICTIO.

[TokazHuKH cepeaHBOrO JTIHIHHOTO BiAXWICHHS MO BiKy B TaOJ. 3 03HAYAIOTh, 110 KOHKPETHI 3HAUYCHHS
BIKY OZHOTO CITiBpOOITHHKA B CEPEAHBOMY BIIXMIISIOTHCS BiJ CEPEAHBOrO 3HAUYCHHS O3HAKU Ha 2,42 pOKy.
Jlanwuii moka3HUK OYJI0 BBEJCHO B JOCIHIHKCHHS JUIS TOTO, 100 BiZIHOCHO TOBHO OI[IHUTH XapaKTEPHCTUKU
KOJINBAaHHS O3HAKH 1 po3Max Bapiarii. Byso BupinieHo He 00paxoByBaTH MOKA3HUK JTUCTiepcii B jaHiil Tab-
nuti (cepemHilt KBaApaT BiIXWIICHHS 3HAYEHb O3HAKH BiJl IX CEPeIHBOI BEIMUMHH) Yepe3 HEBEIUKHA 00CsT
MEepBICHUX JaHUX. PO3MOMIN PECIOHICHTIB 3a CTATTIO, OCBITOIO Ta CTa)KEeM POOOTH MPOBOJMBCS 33 aHAJIOTIY-
HUM aJITOPUTMOM.

YactuHy KoMaHJ OyJ0 BiJIBiJaHO Ha iX poOOYOMY MicIli, 100 MOSICHUTH METY JTOCII/DKeHHS Ta 310pa-
TU BiATOBIiI Ha aHKeTy. KoManam, siki HAaM He BIAJOCS BiJBINAaTH, OTPUMAIIM Ta TIOJAJIA aHKETY EJIEKTPOH-
HOIO TOIITOIO.

[To KO>XHOMY TIYHKTY ONUTYBaHHs aHKETOBaHUM OyJIO 3allpOTIOHOBAHO BiJIIOBICTH Ha CBiil po3cyl Bij
1 (mimkoMm He 3rojieH) A0 5 (LLJIKOM 3rofIeH) 3 IXHBOI 0COOMCTOI TOYKH 30y, a HE 3 TOUKH 30pY BCi€l KOMaH-
. YneHn koMaHau BianoBuin Ha BCi 30 muTaHb B aHKETI (JI0JaTKOBO JaBaJiid BiJIOBIII PO CTaTh, OCBITY,
JIOCBi poOOTH 3 PO3pOOKH MPOrpamMHUX 3aco0iB, AOCBiA pobOTH B cepi agile programming Ta BUKOHYBaHY
POJIb B KOMaH/Ii), TOJI SIK JIiJIepH KOMaH/M Ta BIACHUKHU MPOAYKTIB BiAMOBLIM Jiniie HAa 17 MyHKTIB, sKi CTO-
CYIOTBCSI 0COOJIMBOCTEH KOMaHN Ta KOMaHAHOI poOOTH, Ta Ha JOAATKOBI MUTAHHSI.

OAMHHUIICIO HAIIIOTO JOCIIPKEeHHs Oyia cama komana [9]. I komaH[ 3 KiJIbKOMa YICHaMHU, JIiZepoOM
KOMaHI1 a00 BJIACHUKOM IPOAYKTY MH BUKOPHCTOBYBAIU cepelHE apru(METHUYHE BiAMOBiACH SK 3HAYCHHS
KOMaH[IH.
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Taomums 3
XapakTepHCTHKH PECIOHICHTIB
Bik, pokis Crats, % Ocsira, % Crax po0OoTH, pOKIB
= Vyacts B Bukopucranns
= 03pobi THYYKHX METO-
2 P B B po3po0IIi
S pOTpaMHHUX
P % = HPOIYKTIE MPOTPaMHHUX
oIb B E ° = 5 = o, POAYK MIPOIYKTIB
TPOCKTI o = o = S = 5
5 0 = g T 5 2 o o
2 & £ 5 2 < S g = = =
© B 2 - £ | EF £ ==
¢ 5 | o5 8| <&
3 S || & | EZ
o ) o .H © o .2
O e g =
O ©
Jigep 3 36,33 1,77 66,6 334 40,0 | 56,0 | 10,7 6,7 3.8 1,6
KOMaH/IH
Brnacuuk 3 39,33 | 2,88 66,7 33,3 34,6 | 53,8 | 12,3 8,0 3,4 1,9
IPOIYKTY
Unen 10 34,2 2,6 82,4 17,6 48,6 | 46,0 8,9 6,9 3,1 1,9
KOMaHT!
Pazom 15 | 37,34 | 2,42 77,2 22,8 449 | 489 9,8 7,1 3.3 1,9

Otpumani aHkeTHI AaHi 00poOusim 3a gornomoroo MS Excel. IIpn ipoMy BUKOpHCTOBYBasid BOYI0-
BaHi Qynknii, B T.4. CYETECJIW, nist migpaxyHKy KUTBKOCTEH OJHAKOBHMX BIJIOBIiJICH 3a BUOipKamH, 11100
MipaxyBaTH arperoBaHe 3HAUYCHHS 32 KOKHUM IOKa3HUKOM (puc. 2).

N1 v Jfe | =CHETEC/NA({SCS1:5L54;5)
_d A B ol I = 3 O . S N |
i.“ﬂxiE.IEDl 1. ¥ E0MEHT] 48CTO ERORODHTE CTMEVEIMET 0512013 |4 15 13 |4 |2 |4 T
S| poboTE
Kokt 1. UnsER EOMEETH CMIMEVOTRCY MEpREIMED DSIMOCSpSTHED £ PR P FE P PO PO PR P PR 10
OOODHCTO DME & OIHIDE
3 3. E DOoepIIEHEN, WSpSt SEHR E2ISTRCR CNMEVEHHA T 13 4112 1312 13
v T, s i i
-:L ¥ Em.a:-m ionote  EomdmiETE  momo a'.1.|r,lr]:;:ll.'rc:n."uJ sl A
4 {BGOpALEi FIEOrD TIOTOEY

Puc. 2. lIpuxaan cratuctuyHoi 00podxu nanux B MS EXCEL

Tabn. 4 moka3ye OMHMCOBY CTATHCTHKY JJsl 14 3MiHHUX, SIKI BUKOPHUCTOBYIOTBCS JJISi BUMipIOBaHHS
SKP, ycminmHOCTI 4JIeHiB KOMaHIU Ta MPOYKTUBHOCTI KoManau. KoxkHa 3MiHHA MpeJicTaBIcHa K apudme-
TUYHE CepellHE OKPEMUX €JIEMEHTIB. Y ¢l 3MiHHI MOKHA PO3IIIAATU SIK 3BU4aiiHO po3noxineni [15]. Cepenne
snaueHHs (CP3HAUY) Ta crangapTHe BiIXHICHHS 00paxoBYBAIUChH 32 JIOMIOMOT0r0 BOymoBaHuX (QyHKIiin MS
EXCEL. lns o0paxyHKy CTaHAapTHOTO BIIXHJICHHS MO KOXKHIM 3MiHHIH BHKOPUCTOBYEMO BOyIOBaHy (yH-
kiiro CTAHJIOTKJIOH.B. CrangapTHe BiIXuiieHHS — 1€ Mipa TOTO, HACKUIBKH MIUPOKO PO3KUIAHI TOUKH
BIIHOCHO iX cepelHboro mo BuOipmi. OCKIIBKK B TaOJMUI OLIBIIICTh 3HAYEHb CTAHAAPTHOIO BIAXUIICHHS
<0.5, To MOXHA 3pOOUTH BUCHOBOK, L0 WICHH OMMTYBaHUX KOMaH] NPAaKTUYHO OJHOCTAWHiI B CBOIM OLiHLI.
binpury Bary 3HaYeHHs CTaHAAPTHOTO BIIXWIICHHS Yy MOKa3HUKaX e(EeKTHBHOCTI JIiiepiB KOMaHAM Ta Biac-
HUKA MPOJYKTY MOKHA TIOSICHATH HEBEJIMKOI PENPE3CHTATUBHICTIO BUOIPKK ONMUTYBaHUX. [Ipu 301bIIeHH]
KIJIBKOCTI pECTIOHICHTIB Ma€ BiIOYTHCS 3TIIAPKyBaHHS 1 TUX MTOKA3HUKIB.

Hesucoxke cepeane 3nadenns no Komynikamii MOXXHa MOSICHUTH THM, LI0 NEepeBa)kHa OiIBIIICTD 10C-
JDKEHUX KOMIIaHil — MDDKHApO/IHA, 1 MOBIIEHHEBUH Oap’ep BILIMBA€E HAa €PEKTUBHICTh KOMYHIKAITIH.
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Tabmuug 4
OnucoBa CTATHCTHKA JOCTIIKYBaHUX 3MIHHUX

[Toka3zuuk OmninroBaur 3MiHHI K;JE:;II:B 3?121?1 ZII[{I:; SE;?;:;:;
Komymnikartis 4 3,08 0,27
KoopauHaris 4 3,78 0,42
SIKicTh KOMaHIHOT Uster KoMHTH Bbananc BHecKy komMaHIu 3 3,98 0,32
pobotu (SIKP) B3aemHa migTpumka 7 3,98 0,26
3ycums 3 3,92 0,35
3rypTOBaHICTh 3 3,92 0,28
VeImix wieHis 3a10BONIEHHS BiJl po6OTH 4 4,11 0,32
KOMaHIx Hlnen KomaH Hapuanns 3 4,08 0,30
PesynpratuBaicTs UK 10 3,85 0,33
Hnen xomarzn Edexrusnicts UK 5 3,72 0,44
KOMaHI[H?l JTiep xomann PesynpratuBnicts JIK 10 3,85 0,45
MPOAYKTHBHICTH Edexrurricts JIK 5 3,68 0,55
PesynpratuBHicts BII 10 3,84 0,41
Bracuuk nponykty Edextupnicts BII 5 3,76 0,66

[Noka3Huku KOMaHJIHOT POJYKTUBHOCTI € IPUXOBAHUMH arperoBaHWM IMOKa3HUKaMH BiAMOBITHO 10
puc. 1. [Ipukian oOpaxyHKy arperoBaHuX IMOKa3HHUKIB 3 Ta0JI. 4 HaBeJEHO HA pucC. 3.
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Puc. 3. O0paxyHok arperoBaHnux nokasHukis B cepeaoBuini MS Excel

PesynpratuBHicts UK 3a5exutTh Bifi KOMyHIKallii, KOOpIWHaIlii, 3yCcWJb, 3rypTOBaHOCTI, OanaHCy
BHeckiB. EdextuBHicts UK — Big HaBYaHHS, 3a10BOJICHHS Bil poOOTH, 3ycrib Ta KoopAuHawii. PesynpraTu-
BHicTh_JIK 3anexuTth BiJi KOMyHiKalil, KOOpAWHAIi, 3yCHIIb, 3TyPTOBAHOCTI, OanaHcy Ta HaByaHHs. Edek-
tuBHicTh UK — BiJl HaBYaHHS, 3aJI0BOJICHHs BiJl poOOTH, 3ycWib Ta KOMyHikarii. PesynbraruBHicts BII
3aJISKUTh BiJl KOMYHIKalii, KOOpAUHALIl, 3yCHJb, 3rypTOBaHOCTi, HaBYaHHS. EdexruBnicts BII — Bix nHa-
BYaHHS, 3yCHJIb, KOOpANHALII Ta KOMyHiKawii (puc. 3).

Marpuis Kopessiii Juist JOCHi/PKyBaHUX 3MIHHHUX TOKa3zaHa Ha puc. 4. HmwkHIM TPUKYTHUK MaTpPHII
nokasye kopeisnito Ilipcona, mo BioOpakae JiHIMHY 3aJIeKHICTh MK JTOCITIPKYBAaHUMU 3MiHHMMU. 3HA-
YyeHHs KoedillieHTa KopesLil po3ramoBaHni B Aiana3oHi Bix -1 1o 1 1 iHTepOpeTyoTbCcd HACTYITHUM YHHOM:
SKIO KOoeilieHT Kopessiii OMmu3bKuid 10 1, TO MiXK 3MIHHUMH CHOCTEPITa€ThCsl IIO3UTHBHA KOpensiist. [H-
MMM CJIOBAMH, BiJI3HAYAETHCSA BUCOKUH CTYIIHB 3B'SI3KY BXIAHHUU 1 BUXITHUHA 3MIHHUX. B naHOMy BUIAJKY,
SIKIIIO 3HAYEHHS BX1THOT 3MIHHOI X 3pOCTaTUMYTh, TO 1 BUXiJ{HA 3MiHHA TAKOXK Oy 30UThIIyBaTHCS,

[lo3uTuBHI 3HaYCHHS O3HAYAIOTh BUCOKHMU CTYIIHb KOpEJLii B THYYKOMY IpOrpaMyBaHHi, BiJl’€eMHi
3HAYEHHS XapaKTepU3ylTh TPAAUIIIHE CepeIOBHIIE TPOrpaMyBaHHSI.
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3a JaHUMH BUIICHABEICHOI TaOmuil Kopessamil [19] MOXKIMBO AOCTIIUTH BiIMIHHICTH THYYKOTO Ta
TPaAULIIHHOTO MiXOMY 10 MPOSKTYBAHHS, IO € MPEAMETOM ITOAJBIINX TOCIiHKEHb.

Ompoxo 1 Cmpoka 2 OMpoxd 3 OMpoxo 4 OMpoxo 5 CMpokg & OMpoxd 7 OMpoxd 8 Ompoxa 9 Cmpoxa 100mpokg 110mpoko 120mpoxa 130mpoka 14
Koy HIKE LR 1

HoopauHaLin -0,42857 1

B2NZHC BHECHY 4NEHE

KOMAHIH -1E-AT 0,142857 1

IFyChAnR 0,662122 0,32675 0,120385 1

IypTOEAHICTD 0,558017 3,4E-16 2,B0E-16 0,B07573 1

33 00800SHHR B0,

poGoTh -0,32733 -0,08352 0,21821F -D,05254 2,15E-15 1

EZ3EMH M ITRHMKE -1E-17 | 0,142E57 1 0120386  2,B3E-16 0,21B21E 1

HaE4aHHR 0,166667 0,04761% 0,666667 0361158 0,37267B 0,21B621F 0,666667 1

PesynbTETHEMICTE_ YK 0,235864 0,254583 0,7337%% 0,478555 0,58500% 0,365007 0,733755 0,B03685 1

EGERTREHICTE_YK 40,212 0,383713 0,741958 0,051043 0,237023 0,588B42 0741890 0,759565 0,B6672 1

PesynbTITHENICTE_MK  0,28738E 0,273768  0,7260 0544381 0,501054 0,02884  0,7260 0,682E45 O,E7L762 0,637424 1

EderTuesicTe_NK 0,170664 -D,07314 0,735544 0,335577 0,361616 0,585671 0,738544 0,534358 0,652556 0,556337 0,5642534 1
FesyAbTETHEWICTE_BM | 0,166667 0,333333 0,733333 0,521672 0,5862E5 0,21B21E 0,733333 0,777778 0843456 0,E12665 0,5d7173 1
E4EKTHEHICTE EN -3,BE-17 0,3B0240 0,B56340 0,328021 0,34E1S5 0,254E34 (,E55340 O,77EASD 0,BD7E0E 0,BSE46E 0,000282 0,775027 0,050140 1

Puc. 4. MaTpuus kopeJsitii Mizk 10CJIiI:KyBaAHUMHU 3MiHHUMH

Ockinbky B JaHiid poOOTI MU MEPEBAXKHO BEJEMO MOBY IPO CTOCYHKH KOJIET B KOJIGKTHBI, TO JIOPEYHO
BUKOPHUCTATH MOJIEJIb CTPYKTYPHOTO PIBHSHHS JUISl ONMUCY MOBEIIHKOBHX Ta CTOXaCTUYHUX HPOLECIB, LI0
CIPUYMHSIIOTH MOSIBY HOBUX JIATEHTHUX (TIPUXOBAHUX JaHUX).

CraTucTHYHMIA aHaIIi3 TIPOBOAMBCS 3a JIOIIOMOIOI0 MOJIENIIOBaHHS CTpyKTypHOro piBHsHHA (CP) B ce-
penosuii eViews ta MS Excel [17]. Cnouyatky BuzHauaemo HaOip 3MiHHHX, IO MOKE OyTH BUKOPHUCTaHUN
JUIs BUpilIeHHS TocTaBieHoi 3amaui [16, 18, 19]. dns Toro, mo0d BBaxkaTHCh '"cHocTepe:KyBaHUMH'", JaHi
MOBHHHI OyTH Oe3mnocepenHbo AocTynmHuMHE (Y SKocTi 14 3minHuX). Ha BigMiHy BiJi HUX, IPUXOBaHi 3MiHHI
OLIIHIOIOTHCSI HA OCHOBI CIIOCTEPEXYBaHMUX BapiaHTIB IUIIOC MOXMOKa abo 3a JONOMOIO0 arperauii iHIIHX
NMpUXOBaHKUX 3MiHHHX. B 1miii po6oTi SIKP mpezcraiena sik mprxoBaHa 3MiHHA 3 MIICThMA CIIOCTEPEKYBAHHU-
MU BapiaHTamu. B po0OTI po3risiaeThest Ao CIpolleHa MoJelb, GaKTOPHUMHU HAaBAaHTaXCHHSMH OYIIO
BUPILICHO 3HEXTYBaTH. ICHy€E Ille YOTHPH NPUXOBaHI 3MiHHI: YCHiX YJICHIB KOMaHIU Ta eQEKTUBHICTb KO-
MaH/IH, MPO SIKY TOBIJOMJISIOTh, BIJTIOBITHO, WICHN KOMaH/IM, KEPIBHUKHU MIPOEKTIB Ta BIACHUKHU MPOIYKTIB.
KoskeH 3 IuX 4OTHPHOX MPUXOBAHUX BapiaHTIB MpEACTaBICHUN JBOMA CIIOCTEPEKYBAHIUMHU 3MIHHUMH 3 PiB-
HUMH (PAaKTOPHUMH HABAaHTAXKECHHSIMH.

[lo-npyre, cTpyKkTypHa MOJIeNb BKa3ye, sIKi JaHi MaloTh OyTH TOB’sI3aHi 32 NPUHIMIIOM JIHIHHOI pe-
rpecii. OiHaK pi3HHUIIS TTOJISTae B TOMY, 10 TIPH JIiHIHHIN perpecii aHasi3 BUKOHYETHCS Ha CIIOCTEPEKYBAHUX
3MIHHUX, TOJII SIK y CTPYKTYpHIH MOJIeNi aHalli3 BUKOHY€EThCS Ha TIPUXOBAHUX 3MiHHUX. CTPYKTypHA MOJIENb,
SAKY MU AOCIIIKYEMO, Ma€ 4oTupu IUIIXu: Big SIKP 10 KOXXHOT 3 HOTHPBOX 3aJI€KHUX MPUXOBAHUX 3MiHHHX.

Ha puc. 5 nokazani pe3yabTaTu AOCTIKYBaHOT MOJCII 3 YMCEIbHUM BUPAXKCHHIM KOCQIIIEHTIB Ha-
BanTaxxeHHs1 Ha SIKII 3 Ooky mepBicHMX jJaHuX Ta KoedimieHTiB cTpykTypHOro nuisixy Bin SIKP mo marent-
HuX 3MiHHEX. [lepBicHi (icHyro4i) 3MiHHI IIPEACTaBIEH] y BUTTISAAI IPSIMOKYTHHKIB, @ CTPYKTYpH MPEICTaB-
JIeHl y BUIJISLAL eninciB (To0To npuxoBaHux 3MiHHEX). Ctpinku Big AKP 10 yoTuphox 3aneXxHUX NpUXOBa-
HUX 3MIHHUX ITOKa3yIOTh KOePImieHTH NUBIXY. SIk 6aunMo, KOOpAWHAIliS Ma€ HAWHIKIMNA KOe(illieHT HaBa-
HtakeHHs Ha SIKP (0,47), 1110 o3Haya€e HWKYMN PaHT BayKIIMBOCTI IIbOTO TMOKA3HUKA IS SIKOCTI KOMaHIHOT
po0OTH; HAMHIKYMNA KOe(iieEHT CTPYKTypHOro nuisixy B mozeini Bix SIKP 1o mpoayKTHBHOCTI KOMaH[H, SIK
OLIHIOETHCS BiIaCHUKOM MpoayKTy (0,06). ToOTO BIaCHUK MPOIYKTY CXHJIBHHUI OIIHIOBATH TINBKU KIHIIEBUH
MPOJIYKT, IPAKTUYHO He OepydH JI0 yBaru 3yCHIUISE KOMaH M 110 JIOCATHEHHIO roctaBieHoi Metu. Koedirien-
TH LUISAXY OLIHIOIOTHCS TAKUM YMHOM, IO 301IBLICHHS OJHOIO CTAHJAPTHOTO BIIXMJICHHS B HE3aJICKHIN
3MiHHIH TPHU3BEAE A0 30UTBIICHAS CTAHAaPTHOTO BIAXWICHHS, 110 BU3HAYAETHCS OIIIHOYHUM KOE(iIlieHTOM.

HaiiBumumii koediieHT cTpyKTypHOTrOo nuisixy B Mojeni Bix SIKP no ycmixy 4ieHiB KOMaHaH, SKUR
OLIIHIOETHCS BiacHe wieHamu komauu (1,00), o3Hauae MCUXoNOriuHy NPHHAIEKHICTh 10 JOCATHEHHS BUCO-
KHX pe3y/bTaTiB Ta YCHIXYy.

Sk 6auumo 3 puc. 5, SIKP 3Ha4HO BIUIMBa€E Ha MPOAYKTHBHICTH KOMAH/H, KOJH MPOAYKTUBHICTh OIli-
HIOETBCSl WICHAMH KOMaHJW Ta JijiepaMu KoMaHau. Edekr € 3HaYHMM Uit 0COOMCTOr0 PEeHTHHTY YIICHIB
KOMaHIH 1 CepeHIM Uil peHTUHTY KepiBHUKIB rpynu. B Toii ke yac SIKP He BruMBae Ha mMpoayKTHBHICTh
KOMaH/T1, KOJIU MPOAYKTHUBHICTh OI[IHFOETHCS BIACHUKAMHU MTPOIYKTY.

Takoxx SIKP 3HauHO BIUTMBA€E HA YCIIiX YWICHIB KOMaH/IU, SIKAH OLIHIOIOTHCS JIMIIE YICHAMH KOMaHIH.
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[IpakTuuHe BpaxyBaHHS BiJIMIHHOCTEW B OIliHIII Pe3yJIbTaTiB B OMUTYBaHHI CTOCYETHCS TOTO, YHE
COPUMHATTS NPOLYKTUBHOCTI ciif Opatu 10 yBaru, poOisyu 3yCHUIS Ul MiJBUILEHHS NPOXYKTHBHOCTI.
Hanpuknazn, uieHn KOMaHAX MOXYTb 30CEpeIUTH OUIbIle YBaru Ha SIKOCTiI BHYTPILIHBOTO KOXY; BIACHUKH
MPOJYKTIB, SIKi, SIK TependadaeTbes, MPEICTaBISIFOTh CTOPOHY CIIOKHMBAYiB, MOXKYTh 30CEpEKyBaTHCh Oi-
JIbILIE HA 3pYYHOCTI BUKOPUCTAHHS CUCTEMH, Ha I0JIATOK A0 Yacy BUKOHAHHS Ta BapTOCTi mpoekTy. Ha moua-
TKY TIPOEKTY, KOJIM BKHBAIOTHCS 3yCUIUIS AJIs1 BAOCKOHAJICHHS MTPOLECIB PO3POOKH, 3alliKaBICHUM CTOPOHAM
MOTPIOHO 3'ICYBaTH Tl ACIIEKTU BUKOHAHHSI, SIKI KOMaH/1a TIOBMHHA ONTHMI3yBaTH.
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Puc. 5 CrpykrypHa mogens 3ajexnocreii AKP 3 crpykrypHnvMu koedinieHTaMu misixy

B3aemua minrpumka — 11e gocmimpkyBaHa 3miaHa SIKP, mo HaiiOinpie BImMBaE Ha MPOAYKTHUBHICTh
KOMaH1; TOOTO, MIBUJIKE BPETYIIOBAHHS KOHQIIKTIB, KOHCTPYKTHBHI JUCKYCIii, ToBara /0 MPOIO3MIIil Ta
BHECKH, 3p00JIeH] IHIIMMH YWICHAMH KOMaHJIU, 3[aTHICTh JJOCATATH KOHCEHCYCY Ta JT0OPOCOBICHE CIiBPOOIT-
HHUITBO, BBOKAIOTHCSI 0COONMBO BAKIMBUMU B THYYKHUX KoMaHAax. OIHUM 13 MOSCHEHb BaXKJIMBOCTI B3a€EM-
HOIT MIATPUMKH € T€, 110 HEMAE JIiiepa, 3JaTHOr0 OOpOTUCS 3 KOH(IIKTAMHU Ta YHPABISATH IHIIMMU HpoOJIe-
MaMH, SKi MOXYTh BUHHKHYTH B T'HYYKHX, CAMOOPraHi30BaHMX KoMaHIaX. Taki KOMaHIU MOXYTb OyTH
O17TbII BPa3MUBUMH 10 BiZICYTHOCTI B3a€MHOT MiATPUMKH, HI’)K KOMaHAM 3 TPAJULIHHUM CTHJIEM YHPaBIiHHS.
Tomy rHy4ki KOMaHAM MOBUHHI OyTH 0COOIMBO cTypOOBaHI PO3POOKOIO 3aX0iB (TAaKUX, SK 3aJy4CHHS HEY-
MepeKEHOT TPEThOi CTOPOHH TOIIO) ISl BUPIIEHHS! KOH(IIIKTIB Ta BiJICYTHICTIO B3a€MHOI TIOBAarH.

B pesynbrati npoBeneHoi poOOTH MOKIIMBO 3pOOUTH JEKiIbKa BUCHOBKIB.

[To-nepie, xoua MoxauBe po3MexxyBanHsi Mk SAKP ta ycnixamu 4ieHiB KOMaHAM, MU HE BUSBHIN
3HAYHOI PI3HUII MK I[UMH JJBOMA MTOHATTSAMHU.

[o-npyre, BayKIMBUM € T€, HACKUIBKU CTPYKTYpPHI BIJIHOCHHH TPaBUJILHO BH3HAYCHI B MEPBICHIN MO-
neni. Kpim npsamux 3B's13kiB, Mixk SIKP Ta wotnpma 3ane:xHuMu 3MiHHUMU € ¥ iHII anbrepHatuBu. Hampu-
KJIaJI, YCIIX WICHIB KOMaHI MOKe OyTH CHOIy4HO0 Jankot Mik SIKP Ta npomykTuBHicTIO KOMaHu. Kpim
TOTO, 3PO3yMiJIO, 10 MPUHAMMHI IS THYYKHX KOMaH7, B3aeMOBIiqHOIICHHS MK SIKP Ta mpoayKTHBHICTIO
BJIACHUKA MPOAYKTY HPSAMYE 10 HYJISL.

Tpertiii BUCHOBOK cTOCYeThcs ouikyBaHOro edekry SKP Ha mpomyKTHBHICTb, KOMH MPOAYKTHBHICTh
BU3HAYAETHCS K 3 TOYKH 30pY SKOCTI MPOEKTY, TaK i MPOAYKTY. SKiCTh MPOEKTYy, BKIIOYAIOUM rpadik Ta
OIO/DKET, B JACSIKMX CHUTYyallisiX Moxke OyTh HeraTuBHO criBBigHeceHa 3 SIKP (Hampukian, TUKTaTOPCHKUE
CTWJIb YIPaBJIiHHS, O€3yMOBHO, HeraTHBHO BIuinBae Ha SIKP, ane B Toli e 4ac 1ie MOXKe MPUBECTH JI0 ILIBHU-
JIITIOTO 3aBEPIICHHS POOOTH).

B nanomy onutyBaHHI 0ys10 BUsBICHO, 1110 SIKP Ta nmpoayKTHBHICTh KOMaHIM MalOTh BUCOKY BIIIO-
BIJTHICTB IIPHU OLHIOBaHHI wieHamu rpynu. Kpim Toro, icHye mpsima 3anexnicts Mk SIKP Ta ycnixamu uie-
HiB KOMaHI¥ (iXHS 337]0BOJICHICTH POOOTOIO Ta €HICTh B HABUAIBHHX Miaxonax). [loscHUTH 11e MOXHA THM,
0 YYaCHUKHU KOMaHau po3risfaroTh SIKP Ta ycmix wieHiB KOMaHAM K HEBII'€MHI MOHATTS. CIPUHHATTS
KOMaHJHO1 poOO0TH JijiepaMu Mae cepeaHiil piBens 3anexxkHocTi 3 SIKP. Ha Bingminy Bix nporo, Hisikoi 3anex-
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Hocti Mk SIKP Ta eekTuBHICTIO KOMaHIHOI poOOTH HEe OyJI0 BHSBICHO, KOJH €EKTHBHICTh KOMAaH/IN OIIi-
HIOBAJIACh BIIACHUKAMU MPOIYKTY.

[lizcyMOK LIbOTO ONUTYBAHHS MOJISITAE B TOMY, IO SIKICTh CIIJIBHOT pOOOTH € OCHOBHUM (haKTOPOM ITi-
JIBUILEHHS TIPOJJYKTUBHOCTI KOMaH/IM, OCOOJIUBO JIJIsl TOKPAIEHHS SIKOCTI MPOAYKTY KOMaH/U. 3ayBasKUMO,
IO MPH CIPOOi ONTHUMI3yBAaTH MPOIYKTUBHICTH KOMAH/AU MOTPIOHO JOCATaTH KOHCEHCYCY Ta BpaxOBYBaTH
TO3UIIIF0 KOMaHTH.
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T. A. Palonna,
D. V. Kovalenko,
S. M. Pepchuk

DEALING SOFTWARE DEVELOPMENT SUCCESS ON THE TEAMWORK QUALITY

The paper considers the features and advantages of working as a flexible project team in the develop-
ment of software (agile programming). It is determined that according to the team approach, the key to suc-
cess in software development is the establishment and maintenance of effective communications between the
members of the project team, the establishment of a team spirit, as well as high motivation and confidence in
the success of the project. The influence of team work quality on team productivity, learning and satisfaction
with work in groups is investigated.

The results of the research of flexible IT companies of Cherkassy region are presented by means of
questionnaires and direct interviews, in which the experts — members of project teams, identified the typical
problems of software development projects implementation and noted the factors of the team work success.

The model of dependence between the quality of team work and the main dependent variables of the
project team, such as: presentation, capabilities, capabilities and expectations of the owner (customer) of the
software development project, the project team leader (leader), project team members, was constructed.

Keywords: team work, efficiency, coordination, flexible design, modeling.
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