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3ACTOCYBAHHSI CYUYACHUX METO/IB I TEXHOJIOI'TI MOJIEJIOBAHHS
ITPOI'PAMHOI'O 3ABE3IIEYEHHA Y IIIATI'OTOBLI IT-©AXIBIIB

Y emammi pozenanymi memoodono2iuni nioxoou 00 MOOen08ar s NPOSPAMHO20 3abe3neueHHs. 3anponoHo8ani Memoou
ma [HCMpyMeHmu MoOento8ants 3 po3pooKu npospamuozo 3abesnevenns onsa IT npoexmis. Busnaueno easxciugicmo po3yminHs
OCHO8 MOOeN08aHHA ma aunarimuku 011 cyyachux 1T-¢ghaxisyis. B 0cHO8I 00CniodceHHA Nedcums aHaniz cy4acHux memoois i
mexuoaoeiti, makux ax Model-Driven Development (MDD) i Unified Modeling Language (UML), axi cnpusioms epexmusHomy
CMBOPEHHIO MA YNPAGIIHHIO CKAAOHUMU NPOCPAMHUMU CUCTIEMAMU.

OcHOBHA y8A2Y 30CePEONCEHO HA BAICIUBOCII BI3YANI3AYIT 6UMO2, ONMUMI3AYLT NPOEKMYBANHS, A MAKONC NOKPAUJCHHSL
KOMYHIKAYii Mic KOMAHOHUMU po3poOHuKamu. 30Kkpema, niokpecaoemspcs, wo MOOE08AHH O0NOMALAE GUAGTAMU NOMUTIKU HA
PAHHIX emanax, wo 3HAYHO 3HUNCYE PUSUKU [ GUMPAMU, NO8 A3AHI 3 IX UNPABIICHHAM Y NIZHIUUX CMAOISX PO3POOKU NPOSPAMHO20
3abe3neuenHs.

Jocniooicenns ananizye niug aoanmugHux memooonoeiy, maxux sk Agile i DevOps, na MoOento8ants, 6i03HA4aAOU
11020 ponb y 3abe3neyeHHi eHyuKocmi ma weuoxol peaxyii Ha 3MmiHu eumoe. Pezynomamu 0ocniodcents niomeepoxicyoms, wo
60100IHHA CYUACHUMU NIOX00AMU 00 MOOETIO8AHHSA € HEOOXIOHOI0 CKIA006010 npogecitinoi nidzomosku manudoymmix 1T-ghaxisyis,
wo 003601a€ M ycniwHo adanmysamuca 00 OuHamiunoeo IT-punky. Mooenosanus € 0OHUM i3 KIIOHO8UX emanié npoyecy
PO3POOKU NPOSPAMHO20 3a0e3nedents, wo 3abesneyye Gopmanizayilo 6UMo2, CMpPYKMYpY8aHHsi KOMHOHEHMIE cucmemu md
CMBOPeHHsl OCHOBU OISl NOOANLUO20 Npoekmyants ma peanizayii. Cywacni memoou ma mexHonNo2ii MOOeI08an s HA0aOMb
3M02y He quule RIOSUWUMU eheKmMUGHICmb npoyecy po3podKu, aie i 3abe3neuumu SHyuKicms cucmem y 6ionosiob Ha OUHAMIYHL
3MIHU Oi3Hec-6uMoe. Bukopucmants cyyacHoi memooonozii MOOeNoSanH s € 8aANCTUBUM eMAnoM 8 OC8IMHbOMY Npoyeci, adice
donomazae 3000y6auam oceimu He auuie po3yMimu 0CHO8U NPOEKMYBANHS, ajie Ul 20My8amu ix 00 GUKIUKIE PealbHUX NPOEKMIE y
cghepi inpopmayiiinux mexnono2iil.

Kniouosi cnosa: npoepamue 3abesneuents, MoOenosanis npozpamnozo 3abesneuenns, Model-Driven Development
(MDD), Unified Modeling Language (UML), enyuki memooonocii, adanmugni mooeni, SKiCmb npoepamHo2o 3abe3nedeHts,
DevOps, Agile.
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APPLICATION OF MODERN METHODS AND TECHNOLOGIES OF SOFTWARE MODELING IN THE
TRAINING OF IT SPECIALISTS

Methodological approaches to software modeling are considered in the article. Proposed modeling methods and tools for software
development for IT projects. The importance of understanding the basics of modeling and analytics for modern IT specialists is determined. The
research is based on the analysis of modern methods and technologies, such as Model-Driven Development (MDD) and Unified Modeling Language
(UML), which contribute to the effective creation and management of complex software systems.

The focus is on the importance of visualizing requirements, optimizing design, and improving communication between team developers.
In particular, it is emphasized that modeling helps to detect errors in the early stages, which significantly reduces the risks and costs associated
with their correction in the later stages of software development.

The study analyzes the impact of adaptive methodologies such as Agile and DevOps on modeling, noting its role in enabling flexibility
and rapid response to changing requirements. The results of the study confirm that the mastery of modern approaches to modeling is a necessary
component of the professional training of future IT specialists, which allows them to successfully adapt to the dynamic IT market. Modeling is one
of the key stages of the software development process, which ensures the formalization of requirements, the structuring of system components, and
the creation of a basis for further design and implementation. Modern modeling methods and technologies make it possible not only to increase
the efficiency of the development process but also to ensure the flexibility of systems in response to dynamic changes in business requirements. The
use of modern modeling methodology is an important stage in the educational process because it helps students not only understand the basics of
design but also prepares them for the challenges of real projects in the field of information technologies.

Keywords: software, software modeling, Model-Driven Development (MDD), Unified Modeling Language (UML), flexible
methodologies, adaptive models, software quality, DevOps, Agile.
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IHocTanoBka mpoOJaeMu

Cyuvacha IT-rany3p nocTiiiHO pO3BHBAETHCS, 1110 BuMarae Bij IT-(axiBuiB He nuie rmbOKHX TEOPETUUHUX
3HaHb, a ¥ MPAKTHYHUX HABHYOK Y MOJEIIOBaHHI, po3po0Ili Ta TeCTyBaHHI MPOrpaMHOTO 3a0e3MedeHH. Y 3B'SI3KY 3
IIIM, BaYXJIMBOIO YacCTHHOIO miarotoBku IT-¢daxiBmiB € HaB4aHHS Ha OCHOBI CyYacHHX METOJIB i TEXHOJOTiH
MOJICTIOBAaHHs TIpOorpaMHOro 3abesmeueHHs. Lli MeTonm MO3BOJISAIOTH 3aCBOIOBATH MNMPUHLIUIH IIPOCKTYBAHHS,
TECTyBaHHS Ta BIIPOBAKCHHS IIPOTPAMHUX CHCTEM, 3aCTOCOBYIOUH iX y PEAIbHHUX CIEHAPIAX, [0 3HAYHO ITiJBHIIYE
ixHro KBai(iKamito Ha PHHKY Tparii.

MopemoBaHHS IPOrPaMHOTO 3a0e3MeueHHs BUPINIY€e KUTbKa KIFOUYOBHX MPOOJIeM, SIKi BUHUKAIOTD TIi/T Jac
po3po0Ku cKiIagHuX iHQopMaiiHuX cucteM. OHIEIO 3 HAWMOMIUPEHIMUX MPOOJeM, 3 SKUMH CTHKAIOTHCS
PO3POOHUKH, € HeICHICTh BUMOTr. YacTo 3aMOBHHMKM HE MOXYTh YiTKO C(OPMYJIIOBAaTH, IO caMe IM MOTpiOHO, B
pe3yJbTari, ie MPU3BOIUTH A0 HEOPO3yMiHb 1 HE3310BOJIEHHS KIHIIEBUM POIYKTOM, HaJJIMITKOBUX 3aTPaT pECypCiB
Ta HEIOTPUMAaHHS 3aIlJIaHOBAaHUX TEPMiHIB BUKOHAHHSI.

AHAaJI3 0CTaHHIX J0CTITKEeHb.

JocmimkeHHs TATaHh MOJICITIOBAHHS IIPOTPaMHOTO 3a0e3IeUeHHS IPOBOIMIIN 0araTo BYCHNX Ta (PaxiBIlB y
ramy3i KOMI'IOTEPHHX HayK Ta iH(QOpMAI[fHUX TEXHOJOTiH, SKi BHECIH 3HAYHWH BKIAJ Y PO3BHTOK Teopii Ta
MPaKTUKX MOJEIIOBAHHS IIPOTPaMHOTO 3a0e3edeHHs], [0 CIIPHSIIO (POPMYBAaHHIO CY9aCHUX METOJIIB PO3POOKH.

VY [1] mocmimkeHo, SK TpUHIHWNKA Teopii oOMexkeHHs, 3ampomoHoBaHi Eliyahu M. Goldratt, MoxyTh
JIOTIOMOTTH ONTHMI3YBaTH MPOIIECH PO3POOKH MPOTPaMHOTO 3a0E3MEUCHHS, OCOONMBO MUIIXOM imeHTH(IKAmii Ta
YCYHEHHS «BY3bKHX Miclby» (bottlenecks).

BukopucroByroun meroau, Taki sik Model-Driven Development (MDD), po3poOHHKH MOXYTh 3HayHO
MOJIETITUTH [TPOEKTYBaHHS, aBTOMATH3YIOUM YaCTHHY MPOLIECY 1 3HUKYIOYH HMOBIPHICTB JIFOJICHKUX IOMUJIOK

B po6orti [2] npoBeseHO aHaii3 Ta BU3HAYEHO MEPCIEKTUBH BIPOBAKEHHS PO3po0ICHOT MOJET CHCTEMHU
YIPAaBJIiHHS SKICTIO MPOLIECY PO3POOKH MPOrpaMHOro 3abe3nedeHHs Ha ocHOBI nmpouecHoro migxony PDCA (Plan-
Do-Check-Act) ykpaincekumu IT-KoOMOaHisIMH, 10 3aiMaIOTHCS PO3POOKOI0 MPOTPAMHOr0 3a0€3MeUeHHS.

Hocmimkenns [3] 3ocepemkeHe Ha IPOOIeMaTHIIl YIIPaBIiHHS PU3UKAMH B TIPOLIECi pO3pOOKH IPOTpaMHOTO
3a0e3meueHHs, MMPOaHalli30BaHO CYYacHI MIAXOMU JO OLIHKKA PH3HKIB, OCOONMBO B KOHTEKCTI CYO'€KTHBHHUX i
00'eKTHBHHUX YMHHUKIB, SKi BIUIMBAIOTh HA PE3YJILTATH PO3POOKH MPOEKTIB.

VY crarti [4] 3ampomoHOBaHe cHeliali3oBaHe NPOrpaMHe 3a0e3MEUeHHS MOJCITIOBAHHS, SKE IO3BOJISE
NOCTIMTUTH pi3HI PEXUMH YIPABIiHHA IWHAMIYHOIO KOHCOINIJAILIEI0 BIPTyaNbHUX MAaIIWH, 3abe3medye
NPOTOKOIOBAHHS Pe3ylbTyl04oi iHpopMalii, Takoi, K MOKa3HHKU MPOJYKTHBHOCTI Ta JiarpaMH HaBaHTa)KCHb, a
TaKOX JI03BOJIAE€ BU3HAYATH ONTHUMANBHI apaMeTpy MOAEINI JUlsl PI3HUX PEXUMIB poOOTH LEHTPIB 00pOOKH AaHUX,
MIHIMI3YIOUYH KiJIbKICTh aKTUBHHX (DiI3UUHHUX CEPBEPIB Ta 3MEHIIYIOUH KIIBKICTh TopymieHs SLA.

Cunoposa M.T'., Baii6y3 O.I'. i Jlanerp O.B. po3riisgaioTh BaXXIMBICTh PO3BUTKY KOMYHIKATHBHUX HABUYOK
i yac po3poOKH NPOrpaMHOTro 3a0e3NeUeHHs, TAKOXK MiJKPECIIO0Th, o yciixX [ T-IpoeKTiB 3a1eXuTh He JIUIIE Bif
TEeXHIYHMX 3HaHb, ane W Bin "M'skux" HaBu4ok (soft skills), ocoOinBO B yMOBax BUKOPHUCTAaHHsS Cy4acHHX
MeToAoIoTiH po3pookwu 13 [5].

@DopMyIIOBaHHA Lijel cTaTTi
Metoro pobOTH €: OOIPYHTYBaHHS JOIJIBHOCTI 3aCTOCYBaHHS CYYacCHHX METOMIB 1 TEXHOJOTIH
MOJICITIOBaHHS IIPOrPaMHOT0 3a0e3MeYeHHs AUl MiAroTOBKY (axiBIiB 34aTHUX aeKBaTHO pearyBaTH Ha BUKJIMKH Ta
cydacHi TeHaeHmii [T ramysi.

Buxkiax ocHoBHOTO MaTepiady.

st cyaacunoro IT-¢haxiBist Takok BaXKIMBUM CTA€ BMiHHS IHTErPYBaTH MOJICIIIOBaHHS B THYYKI METOHOJIOTIT
po3poOku, Taki sk Agile Ta DevOps, 110 03BOJISE IIBHIKO aIanTyBaTUCS IO 3MiH y BuMorax a0 IT-mpoekrtiB Ta
3a0e3mneuyBaTH BUCOKY SIKiCTh MPOTPAMHOTO 3a0e3nedeHHs. 3aCTOCYBaHHsI IUX METOAOJOTiH roTye MaibyTHix IT-
(haxiBmiB 10 poOOTH B YMOBax IWHAMIYHOTO PHHKY, J€¢ €(PEKTHBHICTh PO3pOOKHM ¥ aJalTHBHICTH 1O 3MiH €
BU3HAYAJILHUMHU (haKTOpaMH /ISl YCHIIIHOT Kap’epy B iHAYCTpii iHpopManifHUX TEXHOJIOTIH.

MopemoBanHs, 30kpema 3a gonomororo UML (Unified Modeling Language), n03Bojsie CTBOpIOBaTH
Bi3yaJbHI jaiarpamu, siKi CHpPOLIYIOTh CHUIKYBaHHS MK TEXHIYHHMMH Ta HETEXHIYHHUMH YYaCHHKAaMH IPOEKTY,
3abe3rnevyroun OIbII TOYHE PO3YMiHHS BUMOT 3aMOBHHKA. 3aBASKU [IbOMY MOKHA CIIPOIYBAaTH CKJIQJHI KOHIIEMIIiT,
poOISIUM IX 3pO3YMUTMMH SIK JUIS TEXHIYHUX, TaK 1 JUIsl HETEXHIYHMX y4YacHHKIB npoekTy. Hampukinan, miarpamu
BUMAJKIB BHKOPHCTaHHA JAalOTh 3MOTY 3aMOBHHKY I00QuuTH, $Ki came (yHKI[IOHAIBHI MOXJINBOCTI
3a0e3medyBaTUMe CHCTEMa, TOJI SIK JiarpaMH KJIaciB JAOTIOMaraloTh po3poOHUKAM YSBUTH CTPYKTYpPY 00’€KTiB, 110
OyayTh BHKOPHCTOBYBAaTHCS B Koji. CTBOpEHHS MOJeNiel JO03BOJISE TECTYBaTH KOHIIEMINI Ta TEepEeBIipsATH pi3Hi
CIIeHapii 10 moYaTKy peajizarii mporpaMHoi Ta iHhpacTpyKTypHOI YaCTHH, 110 3HIDKY€E PU3UKHU Ta BUTPATH, [TOB’I3aHI
3 BHIIPABJICHHSM TOMUJIOK Ha Mi3HIMINX eTanax NpoexTy. Bukopucranus miarpamu aktuBHOCTEH (Activity Diagram)
JUTS OTTHCY JIOT1KH MOBEiHKH €JIEMEHTIB CHCTEMH Ta/a00 KOPHCTYBAaYiB, Ja€ MOXKIIBICTh YiTKO OITUCATH BCi IIPOLIECH,
BUSIBUTH HEYITKY JIOTIKY, @ TKOXX OIEPAaTHBHO BHOCHUTH 3MIHM y (DyHKLIOHaNbHI Ta He(YHKIIOHAJIbHI BUMOTH,
ITOPUTMHU POOOTH, apXiTEeKTypy mporpamHoro 3adesnedeHHs. OKpiM TOro, MOJelNi AOIOMAaralTh CTPYKTypyBaTH
MPOEKT 1 BUSIBIISITH «BY3bKi Micusi» B mporiecax. L{e 0co6a1Bo BaXXIIMBO 1Sl BEIMKUX CHCTEM, JI€ CKIIAJHICTh 3pOCTae
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€KCIIOHEHIIIHHO, a BUSIBJICHHS IIOMMJIOK Ha PaHHIX CTaisX 03BOJISIE YHUKHYTH I1epepoOOK 1 3HAYHO 3HU3UTH BapTiCTh
CTBOPEHHS TAKUX CHCTEM.

[Ie omgna BaxknmBa nepeBara UML mosnsirae B ToMy, IO BiH 3a0e3MeUye CTaHAAPTH3ALIIIO, 0 3HIKYE PH3HK
HETIOPO3yMiHb MIXK YYaCHHKAaMH IPOEKTY Ta CHPHSE IIOBTOPHOMY BHKOPHCTAHHIO KOMIIOHEHTiB. MOJeNIIOBaHHA 3
UML no3Bomsie Jermie afanTyBaTH NPOEKT IIiJ 3MiHH, IO OCOOJIMBO BaXKJIMBO B yMOBAaX TUHAMIYHOTO PO3BHUTKY
puaky. Kpim Toro, BukopucranHs UML s MoznemioBaHHS MPOTPaMHOTO 3a0e3MeueHHS Ja€ MOXKIUBICTH
ABTOMAaTUYHO TEHEpYBaTH KOJ Ta JOKYMEHTAIlll0 Ha OCHOBI CTBOPEHMX miarpaMm. Lle m03BoJsie CKOPOTHTH dac
PpO3poOKH Ta MiHIMI3YBaTH KiTBbKICTh TOMUJIOK, OCKUTBKH MOYATKOBHI KOl TEHEPYETHCS Ha OCHOBI BXKE JETANBHO
OIIPalbOBAaHUX MOJENEH, 10 3HAYHO MPUCKOPIOE PO3POOKY Ta 3MEHIIYE KUIBKICTh MTOMUJIOK, TOJIETIIYE TOAANBIITY
HiATPUMKY, 1110, B CBOIO YEpPry, € BAXJIMBUM (DAKTOPOM B yMOBaX IOCTIfHUX 3MiH Ta KOHKYPEHTHOTO CEpPEIOBHILA.
IeHepanisi Koay TakoX 3abe3redye Kpally CHHXPOHI3aLil0 MK IPOEKTHOIO JOKYMEHTAal€l0 Ta peaji3auli€ro,
3MEHIIYIOYH HMOBIPHICTh HEBIANOBIAHOCTEH MiXk CIIPOEKTOBAHMM PIILIEHHSM, 1 pEajbHO PO3POOJICHUM IIPOAYKTOM.
3aB/SIKM LIbOMY ITiIX0/1y PO3POOHUKH MOXKYTh 30CEPEANTHCS Ha BIOCKOHAJICHHI JIOTIKH CHCTEMH, BUKOPHCTOBYIOUH
BXKE ICHYIOUYy MOJEJb SIK OCHOBY i Momaibmnoi podotu. Ykiamaui mocibumka [6] C. FO. Manakos, O. T.
Tpodumenko, 0. I'. Jlobona ta A. 1. /luka BUCBITIIIOIOTE OCHOBHI KOHIICIIII] Ta METOAN MOJEITIOBAHHS B pO3pOOIIi
MIPOTPaAMHOTO 3a0€3MEeUYCHHS, OXOIUTIOI0YN TEOPETUYHI OCHOBU Ta MPAKTHYHI ACHEKTH, & TaKOXK IHCTPYMEHTH, IO
BUKOPHCTOBYIOTHCS ISl CTBOPEHHS MOl IPOrpaMHOT0 3a0e3NeYeHHSI.

CyuacHi migxonu 1o po3poOku, Taki sk Agile, moTpeOyIOTh THYYKOCTI B yHpaBiiHHI 3MiHamu. Mopeni
MOXKYTh OYTH LIBHAKO aJalTOBaHi 10 HOBUX BHMOT, III0 JO3BOJIAE€ KOMaHaM PO3pOOHUKIB e()eKTHBHO pearyBaTH Ha
3MiHM O3 3HAYHUX BUTpAT Ha NEPeANpPOEKTyBaHHA. Lle € 0cOoONMBO BaXXJIMBUM y ITUHAMIYHOMY CEpPEJIOBHILI, €
BUMOTH MOXXYTh 3MIHIOBATHCS B MIPOIIECI peaizailii IpoeKTy.

ApnanTtruBHa Metoznouorist DevOps y MoientoBaHHI MPOrpaMHOTO 3a0e3Ie4YeHHs JO3BOJISIE aBTOMAaTU3yBaTH,
MPUCKOPIOBATH Ta CHPOLIYBaTH BCl €TaNM JKUTTEBOTO LUKy MPOrpaMHOro mpoaykry. Bona crpusie interpauii ta
ONTHUMI3AIIiT TPOIIECiB, 3a0e3MeUYI0UH MBUIKE BIPOBAIKCHHS 3MiH 1 O¢3IIepEpBHE BIOCKOHAIICHHS IKOCTI MPOYKTY.

TakuM YHHOM, I[i METOJOJOTIi JJO3BOJIAIOTH TOKPAIIUTH €(QEKTUBHICTH PO3POOKH MPOrPaAaMHOTO
3a0e3neueHHs, IPUCKOPUTH BUXiJ MIPOAYKTIB Ha pUHOK, a TAKOXK ITiIBUIIUTH SKIiCTh Ta 33I0BOJICHHS KIi€HTIB. Pazom
i MIXOOW MOXYTh 3HAYHO MIiABUIMUTH €()EKTHBHICTh Ta IIBUAKICTH CTBOPEHHS 1 BIPOBAKEHHS CYYaCHUX
NPOrPaMHUX TPOIYKTIB.

BucHoBku
3acToCyBaHHS Cy4acHHX METOJOJOTIYHMX MiAXOAIB O MOJENIOBAHHS INPOTPAMHOTO 3a0€3IECUCHHS Aa€
MOXJIMBICTh MalOyTHIM ¢axiBisM B IT-ramysi mpaifoBaTé y THYYKMX KOMaHJaxX, aJanTyBaTUCS O 3MiH,
BUKOPHCTOBYBATH aBTOMAaTH30BaHI IHCTPYMEHTH JJIsl YIIPABIIiHHS IIPOLiecaMK PO3pOOKHU Ta orepaniiHol MiATPUMKH.
Po3risHyTI MiIX0IU 03BOJISIIOTH CTBOPIOBATH IPAKTUYHO OPIEHTOBAHI KYpCH, SIKI TOTYIOTh CTY/EHTIB JIO BUKJIMKIB
peasnbHOi pobotH B IT-koMNaHisX, e MIBUAKICTh Ta €(hEKTHUBHICTD € KIFOUYOBUMH (aKTOpaMH YCIIIXYy.
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