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AHOTANIA

Bacunws Ckoponap "Po3po6ienns indopMaliitHoi Mojiesi 00X01y MEpeKeBOTO
rpada s TUTAHYBAaHHS €TamiB  PO3POOKH O€3MeKO-OpIEHTOBAaHMX CEpBICIB".
Kgamidikamiitna marictepcbka podoTa 3a creriaibHicTio 122 « KoM’ roTepHi HayKn
CKJIaIa€ThCS 3 OCHOBHOT YAaCTHHH, 1110 MICTUTH 3 pO3aiuiH, 65 c., 24 puc., 24 mxepen
BUKOPHCTAHOT JIITEPATyPH.

OO0'eKT  NOCHIDKEHHS:  MPOIECH  YIOPABIIHHSA  JKATTEBUM  ITUKIOM
CIEI1aJ1130BaHOI0 MPOrPAMHOTO 3a0€3MEeUEHHS.

[Ipeamer pocnipkeHHs: 1HGOpPMAIIMHI MOAEOII Ta METOAU O00XO0ay
MepexxeBoro rpada s TUTaHyBaHHS TPOIECIB PO3pPOOJIECHHS CIelialli30BaHOTO
MPOTPaMHOT0 3a0€3MCUECHHS.

Mera poboTu: amanrariis iICHyIOUMX METOIB JJIsl 00X0ay MepexkeBoro rpady 3
METOI0 IUIAHYBaHHS €TamiB  poO3pOOJIEHHS  CHEI1alli30BAaHOIO  MPOTPAMHOTO
3a0e3MeyeHHs .

B poGoti mpoanamizoBaHo 1 TOpIBHSAHO MeToAojorii ympasiinag [T-
npoektamu: Tpaauuiay (Waterfall) ta rayuxy (Agile). OcHoBHa yBara npuaiieHa ix
3aCTOCYBaHHIO Ha TPAKTUIIl B YMOBax 3MIHHOTO cepenoBuia. BuznaueHo poiib
OKpEMHUX TpoIlleCciB y (OpMYyBaHHI MPOEKTY 3 BUKOPUCTAHHSIM 000X METOJI0JIOTIH
yrpasiiHHs. JlocaipkeHo mporec po3poOJICHHS MPOrpaMHOro 3a0e3leueHHs 3a
JIOTIOMOT'OF0 000X IiJIX0/11B, IO JI03BOJIMIIO 3pO3YMITH IXHIO crieu(iKy B JTUHAMIYHUX
yMoBax. BiJl3Haue€HO aKTyaJbHICTh THYYKOI METOAO0JIOrIi B TakMX yMoBax. Ha ocHOBI
BUBYCHHSI ICHYIOYMX METOJIB IJIAHYBaHHS BU3HAYEHO JOCIUIbHICTH 3aCTCOYBAaHHSI
MepexxeBux rpadis. B po6oTi aganToBaHO METOA 00XOAY MEPEKEBOTO rpady 3 METOIO
KOPOTKOCTPOKOBOTO IJIaHYBaHHS €TaIliB pO3pO0JICHHS CHEliali30BaHUX TPOrPAMHHIX
cucteM. Takox MPOBEJCHO pPeati3allito 3alpONOHOBAHUX AJITOPUTMIB Ta IX ampooarrio
Ha peaIbHOMY MPOEKTI.

KitouoBi cinoBa: MepexeBuil rpad, meronosorii ynpasmiaas [T-npoexramu,

QITOPUTMH, PO3POOICHHS MPOrPAMHOTO 3a0€3MCYCHHS.



ABSTRACT

Vasyl Skoropad "Development of an information model of traversing the
network graph for planning the stages of development of security-oriented services".
The qualifying master's thesis on specialty 122 "Computer science” consists of the
main part, which contains 3 chapters, 65 pages, 24 figures, 24 sources of used literature.

Object of research: processes of managing the life cycle of specialized
software.

Research subject: information models and network graph traversal methods for
planning specialized software development processes.

The purpose of the work: to adapt the existing methods for traversing the
network graph in order to plan the stages of development of specialized software.

The work analyzed and compared IT project management methodologies:
traditional (Waterfall) and flexible (Agile). The main attention is paid to their
application in practice in the conditions of a changing environment. The role of
individual processes in the formation of the project using both management
methodologies is determined. The process of software development using both
approaches was studied, which made it possible to understand their specifics in
dynamic conditions. The relevance of flexible methodology in such conditions is noted.
Based on the study of existing planning methods, the feasibility of using network
graphs was determined. The method of traversing the network graph is adapted in the
work for the purpose of short-term planning of the stages of development of specialized
software systems. The proposed algorithms were also implemented and tested on a real
project.

Keywords: network graph, IT project management methodologies, algorithms,

software development.
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BCTYII

Binomo, mo nporec po3poOKu MporpaMHOro 3a0e3NeueHHs BKIIOYa€e B cede
HU3KY B@KJIMBUX €TaliB, 30KpeMa: aHali3 BHUMOT, IUIAaHYBAHHS, MPOCKTYBAaHHS,
po3poOKa Ta mporpaMmyBaHHs, TECTyBaHHA, MIATPUMKA 1 eKkcruryaraimis. OJHuM 13
BUpIIIATFHUX €TaliB € IUIaHyBaHHS, aJpke camMe Ha IIbOMY €Tarll mepej KOMaHIO
PO3pOOHUKIB CTOITh HHU3Ka BHUPIMIATBHHUX 3a7a4: BH3HAUEHHS YacOBUX TEPMIHIB
PO3pOOKH TIPOEKTY, BUOIp METOMIB Ta 3acO0IB PO3pOOKH, BCTAHOBJICHHS CIIOCOOIB
IMIUIEMEHTalli Tomo. SKIIO OCTaHHI MalTh YiTKI MNpaBWiIa Ta IHCTPYKUIi, SIK
peanizoByBaTh TOW YW IHIIMM METOM, 3pO3yMuIl CHOCOOM IMIUIEMEHTAIlll, TTeBHUMA
Ha0lp MpaKkTUK Ta 3aco0iB peanizallli, TO MUTAaHHS IUIAHYBAaHHS 4YaCOBUX TEPMIHIB
pPO3pOOKK MTPOrpaMHOro 3a0€3MEUEHHSI € JIOCUTh BAXKKOIO 3aJlaueio Ta MOTpedye
YITKOTO aHAIITUYHOTO PO3paxyHKy. BiJl sSIKICHOT Ta BUBa)XXEHOI OLIIHKK 00CSTY pOOiT,
10 MaroTh OyTH BHUKOHAHI MPOTATOM BCTAHOBJIEHOTO TEPMIHY 3aJICKUThH 3arajlbHUN
YCHIX MPOEKTY.

3arajoM mpolec IMJaHyBaHHS CIpPUHTa (YeproBoi CTajli >KUTTEBOTO ILUKITY
POrpamMHOro 3a0e3MEeUeHHs) BKIIIOYae B ceOe Takli eTamnu, SIKk CTBOPEHHsI OEKJIOory
NPOAYKTY, TMOYAaTOK CIpPUHTA Ta BU3Ha4YeHHs Minimum viable product (MVP),
CTBOPEHHsI OEKJIOry CHpPUHTA, MplOpeTH3alliss KOPUCTYBAlbKUX ICTOpiH (3aBHaHb 13
OeKJIory) Ta iX OI[IHKa, TOAPIOHEHHS! KOPUCTYBALILKUX 1CTOPIH Ta iX ouiHka. O3HayeH1
MpoILIeCH aJanToBaHi Ta anpoOOBaHi MiJ BUKOPUCTaHHS B TPATUINIAHUX (KIACUYHUX )
NPOEKTHUX KOMaHJaX, W0 MPAMOIOTh 3a THYYKAMH MOJEISIMH  PO3pOOKHU
nporpamMHoro 3ade3nedeHHs. le koMaHau po3poOHUKIB, MO0 HAMYYIOTH 5-9 0ci0 13
pO3MOALTOM OOOB’SI3KIB 32 POJSAMHU (TMO3HINISAMHU), SKI OUIBIIICTH Yacy CIpUHTA
30Cepe/KYIOTh Ha BUPIIIEHHS (PO3B’si3aHHS) MOCTABJICHUX 3aBlaHb. JMHAMIYHICTH
1oJ1IGHOTO Tpolecy pO3pOOKU MOJIATAE JUIIEC Y MOXIMBIM 3MiHI 00cATy abo 3MICTY
poOit. YncenbHICTh KOMaHIM Ta Yac Ha BUKOHAHHS — (PIKCOBAHMIA.

[IpoTe SKIIO aKIEHTH 30CEPEAUTH Ha KOMaHAaX PO3POOHMKIB OMEpPAaTUBHHUX
dbopmyBanb, 10 npukiany JlepxaBHoi cayx0n YKpaidau 3 HAI3BUYAHUX CUTYAaIIIH, sIKi

3aliMaroThCs PO3pOoOKOI0 Oesnexo-opieHToBaHux ceppiciB (BOC), To AMHAMIYHICTh



MIPOIIECiB PO3POOKH CIIEI1aTi30BaHOTO MPOTPAMHOT0 3a0€3MeUeHHS XapaKTePU3y€EThCS
HE JMIIe o0CAroM Ta 3MICTOM poOIT, a TakoX 4dacoBuM pecypcoMm. Oxpemi IT-
MIIPO3IIIM  OolepaTuBHUX (opMyBaHb, KpiM  3arajbHHUX 3aBJaHb B 00JIaCTI
KOMIT'IOTEpHUX HayK Ta 1HGOpMAalIHHUX TEXHOJOTIH, 3aliMaloThCsA peasizalli€io
MPUKJIAJHUX 3aBJaHb 11010 1H(OopMaTH3allii IPOIEciB ONEPATUBHOI Ta MOBCAKACHHOI
TISUTBHOCTI, @ TaKOX MPOEKTYBaHHSIM, PO3POOKOIO Ta CympoOBOJOM 1H(OpMALIHHUX,
KOMIT IOTEPHUX Ta MPOTPAMHUX CUCTEM OE3MEeK0-OPIEHTOBAHOTO CIIPSIMYBAHHS.

UnieHaMH TakuxX KOMaH] pO3pOOKH B ONEPATUBHUX (POPMYBAHHSAX € KaJpPOBI
MpaIiBHUKKU BIJIMOBIAHUX CIYXKO, Kl B MeXaX CBOiX (DYHKI[IOHAJbHUX OOOB’SI3KIB
MOEIHYIOTh JISUTBHICTD 100 PO3POOKH O3HAUYEHUX CEPBICIB 3 1HIIUMH PI3HOBUAMU
OTIepaTUBHOI 200 CITy>KO00BOT AISUIBHOCTI. 3BaXarouu Ha creludiky poOOTH OCHOBHHUX
YYaCHUKIB TAaKUX KOMaH]I, TMHAMIKa MPOEKTHOT'O CEpPeIOBUIIa HAOYBA€E JIEIIO 1HIIIOTO
3HauYeHHA. J|MHAMIYHICTh TENEp XapaKTEPU3Y€EThCA HE JIHIIE 00CATOM POOIT, a TAKOXK
gacoM iX peamizamii. 3 MepIoro MOrjsiy MOXHA JOMYyCTHTH, IO B TaKUX yMOBax
MpOoIEC  PO3POOKH  CHEIiali30BaHOIO0  IPOrpaMHOro  3a0e3IMeueHHs]  JOIILHO
OpraHi30BYBAaTH 3a KacKaJHOIO Mozelto. [Ipore Take npuIylieHHs: € XUOHUM, ajIKe
po3poobka BOC o0pHO3HAYHO XapaKTEPU3YEThCS AMHAMIYHICTIO crenudikaiii Ta
HEOOXTHICTIO TIOCTIHHOTO JIOMOBHEHHS IIepeiiKy poOIT y Xoai po3poOku. 3a
O3HAYEHUX YMOB PO3p0oOKa 0€3MeK0-OPIEHTOBAHUX CEPBICIB MPOCKTHUMHU KOMaHIaMU
OnepaTuBHUX (BIHCHKOBUX) (popMyBaHb OyJie HAOyBaTH MOJENI.

OTxe, MOXHA 3pOOUTH BHUCHOBOK, 110 JMHAMIYHICTH MPOIECIB TUIAaHYBaHHS
o0cAary poOIT Ha BU3HAYEHUH CHPUHT, a TAKOXK BIJCYTHICTb KOHTPOJIIO (OOMEKEHHS )
yacy Ha iX BUKOHAHHS, MOKE€ CTaBaTH MPUYMHOIO HE CBOEYACHOTO ab0 HE SAKICHOTO
BUKOHAHHS MpoekTy. CaMe TOMy BUHHMKA€ HEOOXIAHICTh y JTOCHIKEHHI 1CHYIOUHX
METOJ[IB ONTHUMAJIBHOTO IUIAaHYBaHHS 4YacoBOro pecypcy Ha po3pooky BOC, mio
BIJMOBIAATUMYTh MapagurMi THYYKOTO YIPAaBIiHHS Ta J03BOJISATUMYTH ONEPATHBHO
pearyBaTH Ha BIAXWJIEHHS BiJl BU3HAYEHOIO IJIaHy podiTy. OT:Ke MeTol podoTH €
aJlanTyBaHHS ICHYIOUYMX METOAIB Il 00X0oAy MepexkeBoro rpady 3 MeETOlo

IUTAHYBaHHS €TamiB pO3pOOJICHHS CIEIiani30BaHOr0 MPOrPaMHOT0 3a0€3MeUeHHS.



OO6'ekT  AOCHIIKEHHS:  MPOLIECH  YOPABIIHHA  JKUTTEBUM  LUKIOM
CIIeI1aJ1I30BaHOI0 IMPOrPaMHOTO 3a0e3MeUeHHS.

[Ipenmer pocnipkeHHS: 1HGOpPMAaILiHI MOJEOIl Ta METOaUu 00X0ay
MepexkeBoro rpada Ans IUIaHyBaHHS MPOIECIB PO3POOJICHHS CHEIiani30BaHOrO

IIporpaMHoOro 3a0e3IeYCHHS.
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BUCHOBKU

3a pe3ynabTaTaMd BHKOHAHHS KBali(ikaiiHOi poOOTH MOXHA 3pOOUTH Taki
BHUCHOBKH:

1. 3Baxkatoun Ha OCOOTMBOCTI PO3POOJICHHS MPOrPaMHOTO 3a0E3MEUYCHHS Yy
JTWHAMIYHOMY OTOYEHHI Ta OTpUMaH1 pe3yJbTaTH aHaji3y, 3po0JIeHO BUCHOBKH IIPO
HECITPOMOXHICTh TpaaumiitHux Metomoioriii (Waterfall) 3abesmeuntyn HaneKHHMA
piBeHb €(EKTUBHOCTI Ha PI3HUX €Tanax >KUTTeBoro nukiny. Moaens Waterfall mae
HU3KY HEJNIONIKIB, fIKI pOOJISITH ii MOBHICTIO HENPHJIATHOI, a00 MPHU3BOIATH 0
HECBOEYACHOIO BUKOHAHHS BH3HAYEHOrO 0O0CATY pOOIT, MEPEBUTpPAT OIOKETY Ta
HEJJOTPMMAHHS BCTAaHOBJICHOTO PIBHS SIKOCTI MPOAyKTy. HaTomicTh oOKpecieHo
OCHOBHI IIepeBaru 3acToCyBaHHA MeroaoJorii Agile y po3poOui mnporpaMmHOro
3a0e3MeueHHs] Ta il aJIanNTUBHICTh JO MOCTIMHMX 3MIH y BHUMOTaxX, YHCEJIBHOCTI
KOMaH/AM PO3pOoOKH, OIOKETy TOIIO. A BCE TOMY, L0 THYYKICTb — II€ OCHOBHA
nepeBara po3poOHMKa Ha pUHKY. JIHIe TI KOMaH/H, K1 MOXKYTb 1ITH B HOTY 3 4acoM,
K1 MPAIIOIOTh HA Pe3yJIbTaT Ta Ha 3aJ0BOJICHHS Oy Ib-sIKUX MOTPeO 3aMOBHUKA OYyTh
MaTd MiClle Ha cydacHOMy puHKY mpari. Came Taki komaHmu 1 mporarye Agile
METOHO0JIOT1A.

2. 3a pesynbTaTaMu aHAJTITAYHOTO OMNpAIfOBaHHS 1H(OpMAIi pO3TISIHYTI
OCHOBHI THNH QJIrOpUTMIB 00x01y TpadiB, 110 MOXYTb OpaTHCh 32 OCHOBY HJis
BUKOHAHHS MJIaHYBaJIbHUX po0iT. Ha mijcTaBi mpoBeeHOro aHaiizy BCTAaHOBIICHO, IO
HAWOUTBII PAIlIOHATIEHUM aJITOPUTCMOM € aITOPUTM 00XO01y MEpEkeBoro rpady, sikui
B35TO 32 OCHOBY pO3pOOJIEHHS 1HQOpPMALIMHUX MOENENl IUIaHyBaHHS MpOIEeCy
PO3POOKH CIIeIiali30BAHOTO MPOTPAMHOTO 3a0€3TECUCHHS.

3. Pe3ynbratu onTuMizailii MaTeMaTUYHUX METOAIB MEPEKEBOr0 MIIAHYBAHHS B
KOHTEKCT] YIPaBIIiHHS KAUTTEBUM LUKIOM KOHKPETHOTO MPOTPAMHOTO 3a0e3MeUeHHS
MIPUBEJIH JI0 CTBOPEHHS aJITOPUTMIB OOYA0BH Ta 00x0ay rpada MepekeBOi MOJEI.
[{i aropuT™Mu J03BOJISIFOTH BU3HAUYUTH OCHOBHI MapaMeTpU MOJIENI, 110 3a0e3reuye
MOKJIUBICTh MIABUIIMTH €(PEKTUBHICTh IUIAHYBAHHS OKPEMHUX €TamiB PO3POOKHU

IPOrpaMHOro 3a0€3MeUeHHs Ta KOPUTYBATH 1X Y PEXKUMI PeaTbHOTo Yacy.
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4. Ha oCHOB1 OTpMMaHUX pe3yJbTaTIB Ta PEai30BaHUX ANTOPUTMIB CTBOPEHO
eKCIepTHY KOMM'IOTepHY cuctemy. Lls cucrtema mnpu3HaueHa A BU3HAUYEHHS
OCHOBHHX MapaMeTpiB MEpEeKeBOI MOJeNli Ta BHUKOPHUCTOBYETHCS IS MiATPUMKHU
OMEpPaTHUBHOTO MPHUUHATTA PIIIEHb y MpOIecax KOPOTKOCTPOKOBOIO IIaHYyBaHHS

KUTTEBOTO ITUKITY MPOEKTIB pO3POOKH KOHKPETHOTO MPOrPaMHOIo 3a0€3MeUeHHS.
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