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Kachan Hanna

FEATURES OF IT-PROJECT MANAGEMENT COURSE IN HIGHER
EDUCATION INSTITUTIONS

Abstract. In today's conditions of development of the information economy, the priority area is the
development in the field of information technologies. Software and software development are a complex
project that requires specialized project managers to manage. As a result, there is a severe lack of
formalization, preparation, and project management skills in the professional environment. Therefore, there
is an urgent need to master the global experience of developing, analyzing, implementing, and managing
projects, especially in the field of information systems and software development.

The article deals with the peculiarities of the discipline “IT Project Management” in higher education
institutions of I-II accreditation level. The main purpose of teaching the discipline "Project Management" is
defined as the formation of students' ideas about the methodology of preparation and implementation, ways
and means of project construction, attracting resources for the implementation of these projects and
mechanisms for managing them. The objective of the course is to give students a system of theoretical
knowledge and to develop practical skills in the field of planning, evaluation, monitoring and support of
projects in the IT field.

The content of the course "IT Project Management”, which is designed to prepare students in the
specialty "Computer Science™ of all forms of training, is disclosed. Students acquire a complex of knowledge
and skills that will allow them to understand the process of project management, to practically use the means
of planning and implementation of IT projects, to develop the right structure of the project implementation
plan, to acquire practical skills of using information systems in which the development and implementation
of project implementation stages, assigning responsible for stages of implementation, to write the terms of
reference using the regulatory documents and relevant GOST.

Some methodological aspects of project management training are considered as a necessary link of
professional training of specialists in the field of information technologies. A brief overview of the most
common project management systems: MS Project, OpenPlan Professional and Project Expert. The course
training should facilitate students' acquisition of basic knowledge of the principles of project management
theory in software development and the acquisition of laboratory skills in planning, controlling, and
optimizing software development processes.

Keywords: management, project, IT project, information technology, information systems, software,
training program.
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CHEIIAJIBHE 3ACTOCYBAHHS BJIACHOI PO3POBKH JIJISI JEMOHCTPAIIIT I
HHOPIBHAHHSA AJI'OPUTMIB COPTYBAHHSA TA ITOIIYKY JAHUX

AHoTamisi. Y cTaTTi HaBEJIEHO OIKMC CIICIiajbHOI'O 3aCTOCYBaHHS BJIACHOI PO3pOOKH, SIKE JIO3BOJISIE
CTyJEeHTaM, IO BUBYAIOTH aJTOPUTMH COPTYBaHHS Ta IONIYKY JaHWUX, CIOCTEpiraTH 3a MPOIEecoM i
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NPOBOJUTH aHAN3 TMepeBar 1 HENONIKiB HHU3KM METOMAIB JJS Kpalloro pPO3yMiHHS NPUHIMIIB IX
(hyHKIIOHYBaHHA. PO3TISIHYTO AEsAKi alrOpUTMH COPTYBaHHS Ta MOUIYKY JaHHX, IPOAHATi30BaHO iCHYIOYi
mporpaMHi cucTeMu (iHTEpHET-CaiTh) JUIs PO3B’SA3yBaHHS IOCTaBJICHOI 3aBladi, iX 0COOIMBOCTI, TIepeBaru
Ta Henoyiku. BUKOHaHO PO3poOKy 00'€KTHO-OPi€HTOBAHOI MOJIENI MPOTPaMHOI CHCTEMH 3 BUKOPHUCTAHHAM
3aco0iB BizyassHOTO MozaemoBanHs UML (mozgaHi giarpamu BapiaHTiB BUKOPHCTAHHSA 1 Aiarpama KiaciB) Ta
¢yHkionansHO1 Mozeni B HoTamii BPWin (mepmmii i apyruit pieai). [lepepaxoBaHo JOCTYIHI aJTOpPUTMHU:
Oynb0alKoBe COpTYBaHH:, COPTYBaHHS BCTaBKaMH, COPTYBaHHS BUOOPOM, COPTYBAaHHS 3JIMTTSIM, IIBHIKE
COpTYBaHHS, LIEHKEpPHE COPTYBaHHA, COPTyBaHHSI T'HOMa, coprysaHHs Illeina, OiHapHe CcOpTyBaHHS,
MOCTIJOBHUHM moOIIyK, OiHapHuMi momyk. OCKUIBKM peajbHHN 4Yac poOOTH alNropuTMy Ha Cy4acHOMY
KOMIT'IOTEpl € 3aHaqTO MalndM, i KOPUCTYBad HE BCTHTHE 3pO3YMITH MPHHIMIIB Horo poboTtu, OyIo
NPUAHATO PpIilIeHHS XOJATH 3aTPUMKYy IHicHs KOKHOTO KpOKy, IO ICTOTHO 30UIBIIMIIO 4Yac Wi dac
JIeMoHcTpanii poboTH anroputMy. HaBejeHO TpuUKIaaM BUKOPHCTaHHS PO3POOJIEHOTO 3acTOCYBaHHS:
BBEJIEHHS JaHWX 1 JEMOHCTpalis poOOTH alTOpUTMy COPTYBaHHS OOMiHaMH, TIOPIBHSHHS aJTOPUTMIB
COPTYBaHHS Ui BUIIAJKOBOTO 3amoBHEHHS MacuBy 3 25000 ememeHTiB 3a kputepisimu «Yac poOoTm» i
«Kinpkicte iTepamiii». BigzHadeHO MOXJIHBICTH 3MiHM MOBH iHTepdeiicy. ONMUCaHO BUKOPUCTAHHSA
JIOB1IKOBOT CUCTeMU. PO3IJISIHYTO THIIOBY MOCIIIZOBHICTS POOOTH 3 pO3POOJICHUM 3aCTOCYBaHHAM. 3p00JICHO
BHCHOBOK, 1IN0 CTBOPEHE 3aCTOCYBaHHSI MOXKE€ CTaTH JOJATKOBUM €JIEMEHTOM iH(pOpMAIiiHO-
KOMYHIKaTHBHUX 3aCO0IB HABUAHHS MPY BUKIAJCHHI BIAMOBITHUX JUCIUIUIIH — HAPUKIAJ, «AJTOPUTMH i
CTPYKTYPH IaHUX» IUTS CTiemiabHOCTeH ramy3i 12 «[Hdopmariiiai TeXHOIOTIi».

KirouoBi cjioBa: anropuTMu copTyBaHHS Ta IMOIIYKY, TEMOHCTpallisi poOOTH, CKIaJHICTh allTOPUTMY,
UML-MonemoBanHs, PyHKITIOHATEHA MOAEITH, IPOTpaMHe 3a0e31eueHHs, 3aCTOCYBaHHSI.

BuBYeHHS anropuTMiB COPTYBaHHS Ta MOIIYKY JaHMX IepeadadeHo B 0araTboX OCBITHIX HporpaMax
JUTSL CTICTIAlTbHOCTEW Tamy3i 3HaHb «lH(MopMariitHi TexHoJIOTi». BUKOpHCcTaHHS B MpoIleci HaBUYaHHS ITUX
PO3ALTIB Takoro iH(pOpMaLifHO-KOMYHIKaTUBHOTO 3aco0y HaBUYaHHS, K JEMOHCTpaliifHe 3acTOCyBaHHS,
JI03BOJISIE KpaIlle 3pO3yMITH CyTh KOKHOTO allTOPUTMY, IOPIBHATH 1X Ha KOHKPETHUX NPUKIaax.

3apa3 icHye AOCHThH OaraTo CalTiB, Ha AKHX JEMOHCTPYIOTh 3aCTOCYBAaHHS aJrOPUTMIB COPTYBaHHS Ta
MOLIYKY NaHuX. Po3risHeMo Jesiki 3 HUX.

Ha caiiti «Tproger» [1] po3rnsHyTi Oynp0aIikoBe COpTyBaHHS, COPTYBaHHS BCTaBISIHHAM, 38 BHOOPOM,
3IUTTSM, IIBUAKE 1 swap. Tak caMo Ha caiiTi HaBeIEHI NpUKIaau Koay Ha MoBi C++ [uist peaizariii JaHux
anroputMmiB. [lo TOTOBHUX MIHYCIB BiTHOCSATHCS: BIJICYTHICTh aHiMaIii i MPHUKIIAA 3aCTOCYBaHHS KOXKHOTO 3
ITOPUTMIB TUIBKH YIS OJHOTO JOBLIBHO 3allOBHEHOTO MacuBy. B iHmmil crarti «Bi3yamnizamii anropurmis
COPTYBaHHS» Ha LIbOMY CaMOMY caiiTi [2] Ha#galOThCS KOPUCTYBAa4YeBl BXKe aHIMOBAaHUH MPOLIEC COPTYBAHHS,
aJie B CBOIO Yepry HeMae NpUKJIaiB KoY.

B po3aim «CopryBaHHS BCTaBKaMmu» Ha caiiTi habr [3] MicTAThCS mepeBard IBOX IMOIEPEIHIX, ale €
CBIl BJAacCHWI BENMKUN HENONIK — PO3TIANAEThCA TUIBKW aNrOPUTM COPTYBAaHHS BCTaBJISIHHAM Ta HOTO
BJIOCKOHAIIEHHS. B po3xiii, MpUCBsMEHOMY COPTYBAaHHIO 3a BHOOPOM Ha IILOMY CaMmoOCy CaiTi, HasBHI
aHAJIOTI4YHI HeJOJIKH [4].

[HmM mpuKTamoM AeMOHCTparlii alropuT™MiB copTyBaHHsI € «CopTyBaHHS B Tidkax: 8§ HaHOUTBIT
HOIIMPEHNX aArOPUTMiBY» Ha caifTi proglib [5]. Ii Hemomiku: BiacyTHICTH TOUHOCTI OMHUCY ANTOPUTMY, pOOOTA
3 €AMHUM Harepes 3aJaHUM MaCHUBOM.

IMpuxnan «CopryBaHHA ycix 4YaciB Ta HapoaiB» Ha caiiti habr [6] peamioBanuit B Excel i3
BHUKOpHCTaHH MakpociB. OueBHAHNI HEIOJIK — MePEeBaHTAKEHICTh PI3HUMHU BIIOMOCTSMHU.

AJe TONOBHMI HeNOJNIK OiNMBLIOCTI PO3MNISHYTHX BHIIE NPHUKIAAIB — L€ HEOOXiOHICTH HAsSBHOCTI
MoCTiifHOTO ™A eqHaHHS 10 Mepexi I[arepHer. IlommMpeHOTO0 aBTOHOMHOTO 3aCTOCYBaHHS 3HAWTH HE
BIAJIOCH.

Byno mocraBneHo 3aBiaHHS CTBOPEHHS IMPOTrpaMu (3aCTOCYBaHHS) JUIS JAEMOHCTpAIli Ta MOPIBHSHHS
ITOPUTMIB COPTYBaHHS Ta MOIIYKY JAaHWX 3 METOI0 KPamloro PO3yMiHHS HNPHUHIMIIB iX ()yHKIIOHYBaHHS
[UTLOBOIO ayJuTopi€eto (cTyaeHTamu 1-ro kypcy). CTBOproBaHa NpHKIAAHA TporpamMa OyTH HalliieHa Ha
MPOCTOTY 1 aBTOHOMHICTb.

Panime aBropamu 0yJi0 CTBOPEHO 3aCTOCYBaHHS JUIsl AEMOHCTPAILIil alrOPUTMIB COPTYBaHHS Ta MOIITYKY
JAHWX 3 METOI0 KpaIloTro po3yMiHHS MPUHIMIIB iX (yHKIioHyBaHHS [7-8]. KopucTtyBadesi OyB mocTymHuit
IHTYITHBHO 3pO3yMiUIMH MiHIMyM HEOOXiAHHMX €JIeMEHTIB YNpaBIiHHA [JI BHKOHAHHA BCiX (QYHKLIN
MIPOTpaMu: CIUCKH, L0 BUMAAAIOTh, A BUOOPY aJrOPUTMY COPTYBaHHS a00 MOUIYKY OaHUX; IMOJe Ui
BBEJICHHS LIYKaHOTO eJIeMeHTa (AJIs MOIIYKY); TOJOBHE MEHIO. BXimHuI MacuB Moke OyTH 3allOBHEHHH 3a
TppOMa CrocobaMu: HaWKpaluii BHUMAAOK, HAWTIpIMUHA BHUIMAAOK, a TaKOX BHUIAJKOBE 3allOBHCHHS
sHayeHHsMH Bij 0 10 99. KpiM aBTOMaTHYHOrO 3allOBHEHHS 3a JOIMOMOI'OK) MEHIO MPOrpaMu, KOPUCTyBad
MOXE 3allOBHHTH MAacHUB CaMOCTIHHO OyIb-IKMMH 3HAaYeHHsSMH. Yepe3 peanizoBaHe B CEpCIOBHIII
Bi3yaJIbHOTO TPOrpaMyBaHHS 3acTOCYBaHHS MOKHAa MOOAQUUTH TMPOLEC COPTYBaHHA 3a JEB’SITbMa
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ITOPUTMAaMH 1 TPOLEC MOIIYKY 3a JBOMa airoputMamu [9]. Arne 1e 3acToCyBaHHS HE MaJl0 MOXIHBOCTI
MIPOBECTH IIIE ¥ MOPIBHSHHS aTOPUTMIB.

Jns nemoHcTpalii pobotn Mae BimoOpaxaTHCs TUTBKH KiJbKICTh iTepaliil (KpOKIB aJrOpUTMY), TOMY
10 peabHUN Yac BUKOHAHHS aJIrOPUTMY 3aHAJTO MajMii, 1 KOPUCTYBa4y HE BCTUTHE 3PO3YMITH NPUHLIHUIIIB
Horo pobotu. nst po3B’s3yBaHHS AaHOiI MpoOieMu Tpeda OOAAaTH 3aTPUMKY HICIs KOXKHOTO KpPOKY
ATOPHUTMY, IO CYTTEBO 301IBIINTE YaC BUKOHAHHS, SIKUH CKIIAJIa€E:

T=ti+t3*N, (1)
Jie T — 3arajgbHUi yac BUKOHAHHA aJllOPUTMY;
ti — yac BUKOHAHHS OJIHi€T iTeparii;
13 — 4yac 3aTpUMKH,;
N — KilBKIiCTB iTepariil.

[1ix yac MOPiBHAHHS AITOPUTMIB TaKOi MPOOJIEMU HE BUHUKHE, TOMY IIIO PO3Mip MacuBy 0araropa3oBo
3pocrte, 1 yac poOOTH OTKe Tak camo. Tomy 3aTpuMKy MoxHa Oyne npuOpary, i IOKa3aHUK Yyac BUKOHAHHS
OyJe BiAMOBIIATH pealbHOMY .

s kpamoro po3ymiHHSA Iii KOpHCTyBaya 3 3acTOCyBaHHAM ckiaaemMo UML-piarpamy BapiaHTiB
Bukopucranus (anri. Use case diagram), mo BijoOpakae BiIHOCHHM MDK aBTOpPaMH 1 HpeleAeHTaMH 1 €
CKJIaZI0BOFO YaCTHHOO Mojieri mperenenTis [10].

ABTOPOBi AOCTYNHI TaKi BapiaHTH BUKOPHCTaHHs: poOOTa 3 JEMOHCTPALIEI0 aJrOPUTMIB, TIOPiBHSIHHS
NTOPHUTMIB 1 HaNMamTyBaHHS iHTEepdeticy. PoboTa 3 1eMOHCTpaIi€l0 aJrOPUTMIB MICTHTB: BHOIP aJlTOPUTMY
COPTyBaHHsI Ta/ab0 aNropuTMy TOIIYKY, 3aIOBHEHHSI MacuBy 1 eperisi pe3ynsratiB. [1ix yac BUKopuCTaHHS
QNTOPUTMY TIONIYKY CJiJ BKa3aTh IMyKaHWN eneMeHT. [lim dJac TOpIiBHAHHS aJTOPUTMIB KOPHCTYBad
3000B'13aHMK BUOpaTH BapiaHT 3alOBHEHHS 1 BKa3aTd pO3MIp MacuBy, LI00 MOTIM NPOBECTH aHali3
pe3yIbTaTIB (32 YacOM BUKOHAHHS 1 32 KUTBKICTIO iTepartii).

HanamryBanss inTepdeiicy momsrae y BUOOpi MOBH IJ1sl pOOOTH 3 MMPOTPaMHUM MPOLYKTOM (pOCilChbKa,
yKpaiHChKa, aHDIIINChKA), 1 B pa3i moTpedr — OTPUMAHHS JIOBIJIKK MO0 KOXKHOTO 3 aJITOPUTMIB COPTYBaHHS
Ta MOLIYKY, a TaK caMmo Bciei mporpamu B Hinomy. [loOynoBana niarpama BapiaHTiB BUKOPUCTAHHS HaBeneHa

Ha puc. 1.
o

33B4,3HHA pO3MIpY MackBy

A
L <<gxtend>> K

Axania nanHux

<<include=>

Q TMOpIBHAHHATIA ANOPUT MIB <<|ncl;;jla;; ----- >©

BeeneHHA WyKaHOMD eneMeHTa Bubip apiaHTy 3anoBHEHHA

A Buip anropimy copTyEaHHA

<< o :
include H : <<gxtend>>

1 <<extend>> // ~
Q ....... é Kopuctysay

Bubip anropimay nowyy PoboTa 3 AeMoHCTpaLer

anropuTMIB <<extends»

T — -

&r')«include» HanawryeaHHA iHTepeicy Mepernag nosigm

- -

3an0BHeHHR MacHBy \A<<|nC|udE>>

-,

Bubip moen

MepemAg peaynerate

Puc. 1. [iaepama eapianmis eukopucmamms

MeToro cTBOpeHHs aiarpaMu KiaciB € rpadidHe MOJaHHS CTaTHYHOI CTPYKTYpPH JIEKIapaTHBHHX
€JIEMCHTIB CUCTEMH Ta E€JIEMEHTIB moBeAiHku. [loOymoBana miarpama kiaciB 300paskeHa Ha puc. 2. Kmacu
«JemoncTpanis anroputmis» 1 «IIopiBHSIHHS anrOpUTMIBY 3alexkHi Big Kiacy «lHTepdeiicy.

Jai HaBeneMo (YyHKIIOHAJIbHY MOJIENb cucTeMu B HoTallisix BPWin. Ilepiuii piBeHs Mojeni B HOTail
BPWin, Ha sikoMy 1moKkasaHi yci BXifgHi (JiBOpyd) Ta BUXiAHI (IIpaBOpPyd) MOTOKH JaHUX, & TAKOXK MEXaHi3MHU
(3HmM3y) Ta QakTopu ynpasiiHHs (3BepXy) 300pakeHHil Ha puc. 3.
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x

Kopucryeau
[emoncTpauin anropumis [MopiEHAKHA aNropUTMIE
&naasa anroputmy TonoeHa diopma &un 3anosHeHHA
&run anropuy 0.+ 1 |@wosa inreppeicy &uinskicte enementia
L N U .
‘SEEUE'HWTW macue() Saubip moan() 1 0. Sgufipamt TUN 33N0BHEHHS()
I anroputha(} ®nepermAa sinoMocTeii() $akazam KinskicTs enemerTia()
BKAIATH LLIYKAHWI enemeHT() ‘npoaHani:iyaaTM peaynkTati()
®nepernaHy™ peaynirati()
Puc. 2. [liaepama xknacis
Demonstration.pas Info.pas Comparison.pas
v v
Buxiui
Bxiani pawi sin AaHHI

KopHCTYBaYa

Mpouec poboTu nporpamu

Kopucysay
Puc. 3. Ilepwuil pisenv mooeni ¢ nomayii BPWin
Ha npyromy piBHI Mozeni BioOpakatoThCs TPH OCHOBHI YaCTHHH MIPOTPAMHOTO MPOAYKTY, PO3AiieH] 3a

(yHKIIIOHAIOM Ta Bi3yallbHUM TIOAaHHAM Ha poOounx ¢opmax 3acrocyBaHHs (puc. 4). Ilpuxmazg
JIEMOHCTpALii CTBOPEHOTO aJIrOpUTMY OYJIE0AIIKOBOTO COPTYBaHHS 300paskeHo Ha puc. 5 — 8.

Demonstration. pas Comparisan.pas Info.pas
' BuxiaHi
Po6ota 3 nanmi
™| pemoHcTpaLiicio
anropuTMie
Al N S
MopiBHAHHATH
anroputmis
Bxiasi savi A2
Big A
woprcTysasa
HanawryBaHHa
» iHTepeicy
A3
KopwcTyma
Node: AD Title: Number: 2
Mpouec poSiaTi nparpami

Puc. 4. /lpyeuil pieenv mooeni ¢ nomayii BPWin

8 %= .
7' JlemoHCTPaLIA | NOPIBHAHHA 3NTOPWTMIB COPTYBAHHA Ta NOLLYKY ABHMX

3anyck 3ancesutn  opieHatu metoan  [fosigka  Moea

CopTyBaHHA:

Mowyk: = LLykaHWiA enemeHT: IHOeKC wykaHoro enemexTa: 0

Yac BUKOHAHHA (C): 0 KineKicTb iTepauin: 0

Puc. 5. Beeoenns nowamkosux OaHux
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¥ o .
Z' JerMoHCTpaLia | NOPIBHAHHA aNFOPUTMIE COPTYBAHHA Ta NOLLYKY S3HIX

3anyck 3ancenwtw [Mopienatv metogn  [oeigka  Moea

CopTyBaHHA: | Yac BMKOHaHHA (C): 0 KineKicTe ITepauii:

[owyk: | :l' LLyKaHui enemeHT: IHOeKC WykaHoro enemenTa: 0

¥ o . .
Z' [JerMoHCTpayin | NOPIBHAHHA aNrOPUTMIE COPTYBaHHA Ta NOLLYKY A3HIX

3anyck 3anoenutw  [Mopienatn metogn  Joeigka  Moea

CopTyBanHa: | Yac BuKoHaHHA (C): 21 KineKiCTb iTepaLii: 29

Mowyk: | :l' LLlyKaHWi enemeHT: | IHOoekc wykaHoro enementa: 0

5 . . 3 2 1 ? 8

Puc. 7. Illpoyedypa nepecmanosku 080X cyCioHix enemenmis

s o . .
Z' [JemoHCTpaLia | NOPIBHAHHA aTOPUTMIE COPTYBaHHA Ta NOLLYKY JaHIX

3anyck  3anosuutk  [Mopiesatu metogn  Josigka  Moea

CopTyBaHHA: [ Yac BuKOHaHHA (C): 53  KinbKicTb iTepalii: i

Mowyk: | :I' LLlykaHWiA enemeHT: |D IHOeKc wykaHoro enementa: 0

Puc. 8. Peaynbmamu uKOHAHHA ANCOPUMMY

[Tpuxiag poOoTH 3 JOBIIKOIO — BIIOMOCTI PO alTOPUTM ITOCIIIOBHOTO MOMIYKY (pHC. 9).

Z" Joeigka

Coprysansr | =1 Touy T -] Moo nporpawy |

[MocniaoBHWUA NOLWYK

MNowyk noTpiBHoro 3anucy B HEBIACOPTOBAHOMY CMMCKY 3BOAMTLCA A0 NEPErnAay BCLOro CMCKy 4o Toro,
AK 3anuc Dyae 3HaigeHo. "TloyaTh 3 NoYaTky | NpOAOBXYBaTH, NOKKM He Byae 3HAMAEHWUA WYKAHWIA KoY,
NOTIM 3YNMUHUTUCA" e HARNPOCTIWWA 3 aNrOpUTMIB NOWYKY. LLei anroputm He ayxe eeKTMBHUA, NpoTe BiH
NpaLtoe Ha AOBIMEHOMY CIIMCKY.

MNepen anropuTMomM NOLLYKY CTOITE BaXBE 3aBAaHHA BU3HAYEHHA MECTOHAXOXIEHHA KMoYa, TOMY BiH
NnoBepTae IHASKC 3anuck, Wo MICTUTE NOTPIOHWA KNY. HKLO NOLYK 3aBEPIMBCA HEBAAYEKD (KNHYoBe
3HAYEHHA, HE 3HAIAEHO), TO aNfOPUTM MOLLYKY 3a3BMYalil NOBEepTaE 3HAUEHHA IHAEKCY, L0 NepeBuLyE
BEPXHIO MEXY MACUBY.

3eMeHUM NO3HAYEHO eneMeHT AKWA NPOBEPAETLCA B AaHWH MOMEHT.

Puc. 9. Jlogioka npo «Ilocrioosruti noutyxy

[lpukiag TOpIBHAHHS aJITOPUTMIB COPTYBaHHS [Jis BHIIAJKOBOTO 3amoBHEHHS MacuBy 3 25000
€JIEMEHTIB HaBeAeHO Ha puc. 10 — 11.

84



s

 Hofrpuaimensace.

e T—

KiNBKiCTh e1eMEHTIB B MACHBE 25000

[Ere— [ Btopon pa— e

740,600 008
730 000000
ss0000000
80000000
540000009
000009
0000008
a0 000008
380000000
320 290008

Puc. 10. Ilpoyec nopiensnns ancopummie

© Hadrousimesaon

T r—

KiTeKicTs €IEMEHTIB B MACHBE =

Kiwiers oot

Puc. 11. Pesynomamu nopieHsaHHSA
[Mpuknan 3MiH TOJ0BHOT POPMH, SKIIO KOPUCTYBa4 oOepe aHrIiHCbKy MOBY (puc. 12):

Z" Demonstration and comparison of data serting and retrieval algorithms

Launch Fillin  Compare Methods  Help about the program  Language

Sorting ~| Leadtime (s). 0 Number of iterations: 0
Search = Searched item: Search Index: 0

Puc. 12. I'onosna ghopma npoepamu auneiiticbkoro mMo8om

PosrmnsiHeMoO THITOBY MOCIIOBHICTE POOOTH 13 po3po0eHuM 3acTocyBaHHM. [licis 3amycky mporpamu
BiJIKPUBAETHCS TOJIOBHA (OpMa, HA SIKi PO3TalIOBAHO TOJIOBHE MEHIO MPOTPaMH, Jie MOKa3aHO BCi OCHOBHI
(dhyHKIIT MporpaMu, €IIEMEHTH MacUBY 1 TIOJIS IJIST TOYaTKOBUX 3HAUCHb.

Mt nemMoncTpanii po6oTH aaroputMy HeoOXiTHO 3allOBHUTH MACHB i BUOpATH aJrOPUTMHU COPTYBAHHS
Ta/abo0 momryky. MacuB MOJKHA 3alIOBHATH aBTOMATUYHO — JPYTHHA IMyHKT MEHIO, JOCTYITHI TPU BapiaHTH:
HalKpaluii 1 HalripIKii BUIIAJ0K, BUTIAJKOBE 3alIOBHEHHS. MO)KHA BPYYHY 3allOBHUTH MAcHB JOBUILHUMHU
LIIMMHA YMCJIAMM, JJIsS I[bOTO CJIiJl BKa3aTH Ha OJMH 3 €JCMEHTIB MacHBY KypCOpPOM MHIIKH 1 BBECTH
MOTpiOHE 3HAYCHHSI.

[Ticnst 3amoBHEHHS] BUOMPAETHCS TOTPIOHUN aNTOPUTM COPTYBaHHS Ta / a00 MOIITYKY 3 BiIMOBITHOTO
cnucky. JoctymHi anroputmm: OynbpOalikoBe COPTYBAaHHS; COPTYBAaHHS BCTaBISIHHSAM; COPTYBaHHS
BUOOPOM; COPTYBaHHS B3IHTTSAM; IIBUAKE COPTYBaHHS; ILICWKEPHE COPTYBaHHS;, COPTYBaHHS THOMA,
copryBanns lllemna; GiHapHE cCOpTYBaHHS; TOCIIIJOBHAN TIOITYK; OiHAPHUIA TIOIIYK.

Sxuio OyB oOpaHMii aNrOPUTM TOLIYKY, CJiJl BKA3aTH IIYKaHWH €IeMEHT B IOJIi MPaBoOpyd Bij CIIUCKY
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ITOPUTMIB cOpTyBaHHsA. [y 3amycKy OeMOHCTpamii ciij BUOpaTH MEpUIMid IyHKT TOJIOBHOTO MEHIO
HOpOTpaMHu.

Axmo oOpaHo OiHapHHMH MOLIYK 1 B SKOCTI BHXIIHMX JaHUX IMOJAHO HE BiJCOPTOBaHMN MacuB, 3a
IPOTrPaMoOI0 aBTOMAaTHYHO BiH BiIACOPTYETHCS «IIBHIAKUM» COPTyBaHHSM. Yac, BUTpaueHHH Ha ue, He Oyxe
BpaxoBYBATUCh i Yac MIpaxyHKy 4acy BUKOHAaHHS alropuTMy OiHapHoro momryky. Lle HeoOxinHO, ToMy
1m0 OiHapHMIA MONITYK MOXe BUKOPHCTOBYBATHCH TITBKH 3 BiICOPTOBAHUMH BIOPSIKOBAHUMH MacHBaMHU.

[Ticns 3akiHueHHS poOOTH 32 MPOrpaMol0 BUIAAETHCA YaC BUKOHAHHS ajrOPUTMIB, KIIBKICTh iTepamiil i
IHIEKC MTYKAHOTO €JIEMEHTA, SKIIO OYB 3aIisTHUA aJITOPUTM TIONIYKY. Y pa3i KOJIM B MacHBi HEMA€E IIyKaHOTO
€JIEMEHTA, B SIKOCTI 1HAEKCY IIyKaHOTO ejeMeHTa OyJie BUIaHO HYJIb.

Jys TOpIBHSHHSI aITOPUTMIB COPTYBAHHS CITiJi BHOPATH TPETIH MyHKT MeHIO. BigkpueTbes HOBa popMa,
B SIKii ciix BHOpaTH 31 CIMCKY OJUH 3 MOXJIMBUX BapiaHTIB 3allOBHEHHS MacHBY AaHHX 1 BBECTH PO3MIp
MacuBy y BianoBigHe mose. [ToTiM pOBOAUTHLCS 3alyCcK MpOIecy BUKOHAHHS allTOPUTMY — HATHCKaHHIM
KHOIIKH «3MOZEIIIOBATH.

Yac po0OTH alTOpUTMIB 3aleXKHTh BiJ o04HCIIOBaNIbHOI motykHocTi EOM, 1 pobora 3 BelUKUMH
MacuBaMH MOXXE€ 3alHATH IOocuTh Oarato wacy. B mporeci ompalioBaHHS JaHHX PE3yJIbTaTd BUKOHAHHS
ITOpUTMY OYIyTh BUBOJHTHCS B JIBI CTOBIYACTI jAiarpamu: 4ac poOOTH — BEpPXHS, 1 KUIbKICTh iTepamiil —
HIDKHS.

Jns  mepernsimy CyTHOCTI KOXHOTO 3 allOPUTMIB COPTYBaHHS Ta TMOLIYKY JaHUX, SIKi
BHKOPHCTOBYIOTHCS B JTaHIH TIpoTrpami, CIIiJ 3BEPHYTHUCS A0 MOBIIKH — YETBEPTHH IMyHKT T'OJIOBHOTO MEHIO
nporpaMu. BiKpueThcs HOBe BIKHO MpOrpamu, € MOKHa BHOpaTH MOTPIOHUI aNrOpuTM 3i CIHUCKY, K Y
royioBHiH hopmi mporpamu. Omuc Oyze Mmoka3aHo y BiKHI B HIDKHIA 9acTHHI GopMu.

Kopotka noBinka mpo mporpaMmy po3TamioBaHa Ha miit camiit popmi. s 11 neperssiny ciig HaTUCHYTH
kHOTKY «IIpo mporpamy».

BucnoBku. Yepe3 po3pobiieHe 3acTOCYBaHHsS Bizyalli3yeThCsl (DYHKLIOHYBaHHS HU3KU aJrOPUTMIB
COpPTYBaHHS I MONIYKY JAaHUX, @ TAKOXK MPOBOIUTHCA iX MOPIBHAHHA 3a Kputepismu «Hac podotm» i «Hucmo
itepauiit». Take 3acToCyBaHHS MOXE CTaTH JOJATKOBHM €JIEMEHTOM 1H(OpMaliiHO-KOMYHIKaTHUBHHX
3aco0iB HaBUaHHS IiJl Yac HABYAHHS BIAMOBIMHUX IUCHUIUIIH — HANPUKIAJ, «AJTOPUTMHU 1 CTPYKTYpH
JaHuX» UIA crerianbHocTl 124 «CucreMHNI aHais3.
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Melnykov O.Yu., Sokolskyi O.S.

SPECIAL APPLICATION OF OWN DEVELOPMENT FOR DEMONSTRATION AND
COMPARISON OF ALGORITHMS FOR SORTING AND SEARCHING DATA

Abstract. The article describes a special application of own design that allows students studying
algorithms for sorting and searching data to observe the process and analyze the advantages and
disadvantages of several methods to better understand the principles of their work. Some algorithms for
sorting and searching data are considered, existing software systems (Internet sites) for solving the problem,
their features, advantages, and disadvantages are analyzed. The development of an object-oriented model of
the software system by means of visual modeling UML (diagrams of use cases and a class diagram are
presented) and a functional model in BPWin notation (first and second levels are given). The available
algorithms are listed: Bubble Sort, Insert Sort, Selection Sort, Merge Sort, Quick Sort, Shaker Sort, Ghome
Sort, Shell Sort, Binary Sort, Sequential Search, Binary Search. Since the real operating time of the
algorithm on a modern computer is too short, and the user will not have time to understand the principles of
its operation, it was decided to add a delay after each step, which significantly increased the time when
demonstrating the operation of one algorithm. Examples of using the developed application are given data
entry and demonstration of the sorting algorithm by exchanges, comparison of sorting algorithms for
randomly filling an array of 25000 elements according to the criteria "Running time" and "Number of
iterations”. The possibility of changing the interface language is noted. The use of the help system is
described. A typical sequence of work with the created application is considered. It is concluded that the
developed application can become an additional element of information and communication teaching aids in
the presentation of relevant disciplines — for example, "Algorithms and data structures™ for specialties of the
industry 12 "Information technology".

Keywords: sorting and search algorithms, demonstration of work, complexity of the algorithm, UML
modeling, functional model, software, application.
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METOIAYHA IMIITOTOBKA MAUBYTHIX YYUTEJIB IHOOPMATHKU SIK CYUYACHA
HEJAT'OTTYHA ITPOBJIEMA

AHoTamisi. OnKrcaHo METOAWYHY MiArOTOBKY MaWOyTHIX YYHTENiB iHPOPMATHUKU B 3aKiIafax BHIIOi
OCBITH K Cy4YaCHy IMeNaroridydy ImpoOiemMy. PO3KpHTO akTyajbHICTH Ta AOLIIBHICTH YIOCKOHAICHHS
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