BH3 Ykooncninku «Ilonmaecvkuii ynieepcumem eKOHOMIKU i
mopeieniy

Kageopa xomn’romepnux nayk ma inghopmayitiHux mexnon02it

RPCHTET Xy~

KOMIT’IOTEPHI HAYKH TA
TH®OPMALINAHI TEXHOJOTI'TI
(KHIT-2022)

MATEPIAJIM HAYKOBO-ITPAKTHUYHOI'O
CEMIHAPY
Bumyck 1

Bepecenw 2021 p. - uepsens 2022 p.

ITosraBa 2022



KOMH’IOTEI“’HI HAYKHA TA IH(I)OPMAHIFIHI
TEXHOJIOI'II (KHIT-2022): marepiann HayKOBO-HPaKTHYHOTO

ceminapy. Bunyck 1 / 3a pen. OnpxoBcrkoi O.B. — Ilonrtasa: Kadenpa
KHIT ITYET, 2022. — 40 c.

30ipHUK MaTepiadiB HAyKOBO-TIPAKTHYHOTO CEMiHAapy MICTHUTH
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Y 30ipmi  mpeacTaBieHO — Marepiand, IO BimoOpakaroThb
MpOOJIEMaTHUKy MIiATOTOBKK (axiBIiB 3 KOMITIOTEPHUX HAyK Ta
iH(pOpMaLliHHIX TEXHOIOTIH.
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VJIK 519.8

PO TPEHAKEP 3 TEMHA
«PO3B’SI3YBAHHSI CUCTEM PIBHSIHb METO/IOM
IPOCTOI ITEPAIIII»
JUCTAHUIMHOI'O HABYAJIBHOI'O KYPCY
«OBUYMCJIIOBAJIBHI METOIW»

M. A. Bouodaps, cmyoemm cneyianvnocmi «Komn tomepui Haykuy,
epyna KH-41

T. B. UYinikina, Haykosuti  Kepi6Hux, Ooyewm  Kageopu
KOMN HOMEPHI HAYKY, THOOPMAYiiHi MexHON02Il, Mamemamuxa ma
Qizuka , K.¢h.-m.H., doyernm

Buwuii nasyanvruti 3axnad Yxooncninku «llonmascoxuil ynigepcumem
EKOHOMIKU 1 MOp2i6iy»

B nybaixayii posenadaemvca aneopumm  pobomu ma HpPOSPAMHA
peanizayisi HA8YANLHO20 mMpeHadcepy 3 memu «Po3e’a3yeanns cucmem
Pi6HANb MemoOoM npocmol imepayiiy

Bondar D.A., Chilikina T.V. Software implementation of simulator on
the topic "Solving equation systems by simple iteration"
distance learning course "calculation methods"

Knouosi cnosa: METOJ] TIPOCTUX ITEPAL[IA, HABUAJIbHUN
TPEHAXEP, AJITOPUTM POBOTU TPEHAXEPY.

Keywords: METHOD OF SIMPLE ITERATIONS, EDUCATIONAL
SIMULATOR, ALGORITHM OF WORK OF THE EXERCISE
MACHINE.

Jyxe BaXJIMBE 3HAUCHHS B HABYAJIILHOMY IPOLIECi Ma€ 3aCTOCYBaHHS
nporpaM-TpeHaxepiB,  sAKi  JIO3BOJSIIOTH  CTyJIEHTaM  Kpalle
OpIEHTYBaTHUCS y Marepiajiax 3 JaHOi TEMH, 30KpeMa, OTpPUMAaTH
NPaKTUYHI HABUYKH PO3B’S3yBaHHS TUIIOBUX 3aBJaHb.

lonoBHYM 3aBJaHHSM € CTBOPEHHSI MPOTPAMHOTO 3a0E3IEUYCHHS Y
BUTTISIII TpeHaKepa 3 TeMu «Po3B’A3yBaHHS CHCTEM PiBHSHb METOJOM
MPOCTO] iTeparii».



OCHOBHOIO 3aJjadel0 MPOTPaMHOTO 3a0e3MedeHHs Yy BUTIIIL

TpeHakepy Oylae HaBYaHHS CTyIeHTIB Temi «Po3B’s3yBaHHS cUCTEM
PIBHSIHb METOJIOM ITPOCTOI iTEparIii».
Ilicns ompamroBaHHS MatepialliB y Mepexi iHTepHET, a came Ha
HasBHICTH MpOTrpaM-TpeHaxepiB 3 TeMu «Po3B’s3yBaHHS CHCTEM
PIBHSIHb METOJIOM MPOCTOi iTepauii». B pesymbraTi momykiB He Oyio
3HAWJICHO CXOXKHX MpPOTpaM, a TaKOX HABYAJIbHHUX TPEHAXKEPIB IO
JMaHHiM TeMi. TakuM YMHOM, € JTOIUIBHUM PO3pO0OKa TPEHAKEPY 3 TEMH
«Po3B’s13yBaHHs CUCTEM PIBHSHB METOJIOM IPOCTOI iTepamii».

Anroput™m pobOTH TpeHAXKEPY

Kpox 1. Ha modatky poOOTH 3 HpOrpaMoOIO-TPEHAKEPOM Y
KOPHCTYBaua € TOJS BBOAY KOE(IIiEHTIB PIBHIHHS, a TAKOX KiTHKOCTI
3MIHHHX Ta TOYHOCTI 3HAXO/KEHHS PO3B’ 13Ky CHCTEMH PiBHSHb.

Kpok 2. KopuctyBau crouaTky o0Upae KiIbKiCTh 3MIHHUX PiBHSIHB
Ta TOYHICTh 3HAXOJKCHHS PO3B’S3KY.

Kpox 3. KopuctyBad 3amoBHI0€ 1oJs 17151 Koe(Dili€HTIB piBHSIHHS.

Kpok 4. 3anoBHUBIIM TONEpeAHi IMOJS, KOPHCTYBad IOBHHEH
HAaTHUCHYTH KHONIKY “‘Po3B’s3atn’.

Kpoxk 5. B monsix 31miBa, BifIIIOBITHO O BUOPaHOi KIIBKOCTI 3MiHHIX
KoedilieHTiB OyTIyTh BimoOpaXkaTUCs Pe3yIbTaTH PO3PaXyHKIB.
Ilin gac  pobOTH 3 NPOTrPaMOIO-TPEHAKEPOM KOPUCTYBAY MOKE
HATHCHYTH Ha KHOIIKY 3aKpHUTH, [0 3aBEPIIUTh POOOTY MPOrpaMH.

Jimepamypa

Kowmm’roTepHe MoOJIeIIOBaHHS NPOIIECiB Ta cucTeM. YucenbHi METOAH :
nigpyuauk / C.II. Bucmoyx, O.B. Bonomko, I'.C. Tumuuk, M.B.
®diminmosa. — Kuis: KIII im. Irops Cikopcbkoro, BHI-BO
«ITomTexnikay, 2021. — 228 c.



VJIK 004.4

PO3POBKA EJIEMEHTIB [TIPOI'PAMHOI'O 3ABE3IIEYEHHS
TPEHAKEPY 3 TEMHU «PEKYPCHUBHI ®YHKIIII»
AHTJIOMOBHOI'O JUCTAHIIMHOTI'O HABYAJIBHOI'O
KYPCY «TEOPISA AJITOPUTMIB».

A.O. Bypko, cmyoenm ep. KH m-11, cneyianohocmi «Komn rtomepni
HAayKuy,

0.0. Yepnenko, Haykosuil Kepi6HUK, 00YeHm Kapeopu KoMNn r1omepHux
HAyK ma inopmayitiHux mexuHonozit,

Buwjuii nasuanvrui 3axnad Yxkooncninku «Ilonmascokuil ynieepcumem
EeKOHOMIKU T MOp2i6in

B 00nogioi poszensidaemvcs ancopumm ma Cmeopenull no HbOMy
mpenaxcep 3 memu «Pe2ynapui eupazuy.

A.0. Burko, 0.0.Chernenko Creation of software on the topic
“Regular expressions ”. The algorithm and the simulator for the topic
"Regular expressions " are considered in the report.

Kniouosi cnosa: TPEHAXEP, PETI'YJISIPHI BUPA3U, TEOPIA
AJITOPUTMIB.

Keywords: SIMULATOR, REGULAR EXPRESSIONS, THEORY
OF ALGORITHMS.

I'oyioBHMM 3aBAaHHSIM POOOTH € IPOrpaMyBaHHS AHIJTIOMOBHOI'O
TpPEeHaXXepy 3a PO3pOOJIECHUM MONEPEIHBO AITOPUTMOM, ISl 3aCBOEHHS
TeMu «PexypcuBHI QYHKIID» IS AUCTAHIIHHOTO MPOXOKEHHS KYpCy
«Teopist anropuT™MiB».

Takoxx Juis TOBHOI peanizamii JIaHOTO 3aBAaHHSA MOTPIOHO
3a0e3MeunTH MOXKITUBICTD iHTErpallii TpeHaxepy B cucremy MOODLE.

Meta poOOTH — PO3POOUTH EIEMEHTH MPOTPaAMHU-TPEHAXKEPY IS
JUCTAHIIIMHOTO OCBO€HHA TeMH «PekypcuBHI (YHKLID» HaBYaIBLHOTO
Kypey «Teopist anropuTMiB» CTyI€HTaMH YHIBEPCUTETY.

O0’ekT poOOTH — TpPOrpaMyBaHHS EIIEMEHTIB TPEHAXepY JUIs
mwiatpopmu MOODLE 3 temu «PexypcuBHi (QyHKLID» IUCHMIUTIHA
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«Teopist anropUTMIB».

[Tpeamet poboTH — mpeaAMeTOM AaHOI KYpCOBOi poOOTH € mporpama-
BUYMTEJIb AJIS1 HABYAHHS UM YJOCKOHAJECHHS 3HaHb 3 TeMH «PexypcuBHi
GyHKIIII.

Metonu po6oTH — POOOTY MPOBEICHO 3 3aCTOCYBaHHAM IIaT(GOpMH
Unity 2021, moBu mnporpamyBaHHs C#, a TakoX CepeaOBHUINA s
HanrcanHa nporpamaoro koay IDE MS Visual Studio.

CknazioBi npoBeaeHoi podoTu:

*  CTBOpPEHO MOCTAaHOBKY 3a/1a4i;

*  Po3po0iieHo anropuTMy Ta CTBOPEHO OJOK-CXEMHU TPEHAXKEPY;

* TpeHaxep MPOTECTOBAHO Ta TMPOBENEHO TIEPEBIpKy HOTO
€JICMCHTIB Ha BaJIiHICTb.

[lo3uTHBHI acmeKkTH PO3pOOIEHOTO MIPOTPAMHOTO 3a0€3MEeYEeHHS:

* TpeHaxep 3alyCKaeTbCd Ha KOMITIOTepax 3 Oyab SKOO
BctanoBieHOr0 OC WINDOWS Ta Ha 32 yn 64 po3psaAHuX CUCTEMAaX.

 Ilpm BuOOpi HENpaBWIBHOI BIANOBiAI TpPEHAXEDP BHUIAE
MOBiJOMJICHHS NIPO TIOMUJIKY.

«  Hasgiraris B TpeHaXepi 3py4yHa Ta 3po3yMina.

*  TpeHaxep BIJNOBIa€ BUMOI'aM CUCTEMH JUCTAHIIIHHOI OCBITH
MOODLE Ta mnepemanuii s BOpoBapkeHHS 10 Kypcy «Teopis
AITOPUTMIBY.

[MoBrop poboTHM TpeHaxkepy dYepe3 BIAMOBIMHY KHOMKY YU
3aBEpIIeHHS POOOTH.

Cnucok BUKOPHCTAHOI JiTepaTypn
1. Moga nporpamyBanns C# [Enextponnuii pecypc] // Matepian
3 Bikinenii — BimpHOI eHmukmomenii. — Pexum  moctymy:
http://uk.wikipedia.org/wiki/C#.
2. Ilnardopma KOwiTi [Enexrponnuii pecypc] . — Pexxum gocrymy:
https://unity.com/ru



YK 004+519.654

PO TPEHAKEP, IIIO HABUAE ITOIIIYKY ITAPAMETPIB
JITHINHOI PEI'PECIi

A. B. Pocmoseyvkuii, cmyoenm

T.B. Yinikina, HaykoBUH KEPiBHUK K.¢h.-M.H., Ooy.BH3 Ykooncninku
HIYET

m. [lonmasa, Ykpaina

B 0onoesidi  pozensoaromscs numanHs cmeopeHHs mpeHaxcepy no
HABYAHHIO NOULYKY NAPAMempie JiHIUHOT pespecii.

Kniwouosi cnosa: HABYAJIbHUI TPEHAXXEP,
OBUYUCJIIOBAJIBHI ~ METOJM, IIAPAMETPM  JIHIMHOI
PEI'PECII.

Keywords: SIMULATOR, COMPUTATIONAL METHODS,
LINEAR REGRESSION PARAMETERS.

VY tabmumi 1.1 HaBemeHO daHI MIONO MPOTHO3HOI OIIHKH 3aIlaciB
MeTairy B Onokax mokianiB (X) Ta peanbHi 3amacu (Y), AKi JicTand
miciist 3100yTTsI CHPOBUHM (THC. T).

Tabmuis 1.1 — YMoBa 3ajaui.

X; 20 60 30 10 70 100 50 40 20

Y, 25 50 20 5 60 90 50 45 15

3a pomomororo MHK 3HaiiT 3HaueHHS TapameTpiB JIiHIHHOT
perpecii a, B.

st o6unciieHHs koedilieHTiB JTiHIHHOT KOPEISIil BAKOPUCTOBYIOTh
HacTynHy GopMyiy




a= nzrlxiyi_zl -1 'Z| i
nzl =10 @u =1 1)2
b 2V~ aZ.l.

B gomoBimi BUKIAAEHO JAESKI KPOKU aITOPUTMY PO3POOJICHOTO
TpeHaxkepy y BUTIAAl web-momatky 3 Temu «llomryk mapamertpis
TiHIAHOT perpecii» JUCTAHIIHOTO HaBYAIILHOTO Kypcy
«O0YHCIIOBAIBEHI METOIHAY.

Jdimepamypa

l.€menp O. O. Metoau omnTuMizamii Ta JOCHIIKCHHS OIEparlliii:
HaByajgpHui mmocionuk / O. O. €mens. - Ilonrasa : IIYET, 2019. —

q.1. - 245 c. - Pexxum JIOCTyIy:
http://dspace.puet.edu.ua/handle/123456789/8598

2. CoBpemennblii yueOHuk JavaScript.  2021. Pexum gpocrymy:
https://learn.javascript.ru

3.JavaScript yueOHble Marepmanbl. — 2021.Pexxum  goctymy:

https://developer.mozilla.org/ru/docs/Web/JavaScript.
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VJIK 004.4

PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHS TPEHAKEPY
3 TEMMU «IIKAJIK, 1O BUKOPUCTOBYIOTHCA B
CUCTEMHOMY AHAJII3I» JUCTAHIIMHOI'O
HABYAJIBHOI'O KYPCY «CACTEMHHUI AHAJII3 TA
TEOPIA IPUUHATTS PIIIEHB»

A.B. Pyonuuwvkuii, cmyoenm ep. KH-6-inm-Xm-11, cneyianvnocmi
«Komn’tomepni nayxuy,

0.0. Yepnenko, Haykoguil KepigHUK, 00YeHm Kapeopu KOMNn romepHux
HAYK ma inGopmayiiHux mexHoaozitl,

Buwuii naguanenuii 3axnad Yxooncninku «llonmascokuil yHieepcumem
EeKOHOMIKU T MOp2i6in

B pobomi pozenadacmuca ancopumm ma cmeopeHull no HbOMy
mpenadxcep 3 memu «LLIkanuy.

A.V. Rudnytsky, 0.0. Chernenko Creation of software on the topic
Scales used in system analysis of the distance training course

Knouosi crosa: TPEHAXEP ILIKAJIM, CUCTEMHUI AHAJII3
TA TEOPIS [TPUMHSTTS PILLIEHG.

Keywords: SCALE EXERCISE MACHINE, SYSTEM ANALYSIS
AND THEORY OF DECISION MAKING.

Merta poboTr - 3AICHATH TPOTpaMHy peaiizallilo TpeHaxepy AJs
OUCTAHIIMHOTO  OBOJIONIHHA 3HaHb 3 Temu  «Ulkamm, o
BUKOPUCTOBYIOTBCSI B CHCTEMHOMY aHaJi3i» JUIS HaBYaIBHOTO KypCy
«CucTeMHHUH aHai3 Ta Teopisi MPUUHATTS PillICHbY.

O0’exT pobOTH -  CTBOPEHHA HporpamMu i 3ale3nedeHHs
JUCTAHIIMHOTO HABYAHHSI.
Ilpenmer pobGotm - TtpeHaxep 3 Temu «llkamm, 110

BUKOPHUCTOBYIOTHCS] B CHCTEMHOMY aHai31»

Metogn pobGotm — misg po3poOJeHHS mporpamMu Oyio oOpaHo
cepenouiie IDE MS Visual Studio Ta mmargopmy Unity 2020 3
MOBOIO ITporpamyBaHHs C#
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CkJ1a/10Bi TIPOBEICHOT POOOTH:

*  CtBOpeHO anroput™M poOOTH MalOyTHROI TPOTpaMu,

*  Cxiraga"as GJIOK-CXEMHU 3 allTOPUTMY pOOOTH TPEHAXKEPY;

* OOpanHS MOBH TIpOTpaMyBaHHS Ta WpPOTpPaMHA peai3aris
NpOrpaMu TPEHaXKEPY.

[To3uTuBHI acekTH Po3poOICHOTO MPOrpaMHOro 3abe3neueHHs:

*  Pospobka 3pyunHoro iHTepdeiicy 3 MOKHBOCTSIMH HaBiTaIlii.

 Ilpm BuOOpi HempaBWIBHOI BIAMOBiNI, TpPEHAXEpP BUAAE
MOBIIOMJICHHS TIPO T€ IO BiAmoBias HemnpaswuibHa!.

*  HasBHicTh IHCTPYKIIii 0O KOPHCTYBaHHS TPEHAKEPOM

* Tpenaxep OyB TmepeBipeHUIl 1 TIOBHICTIO TOTOBHH IS
BUKOPUCTAHHS B JUCTAaHIIMHOMY Kypci «CHUCTeMHMIA aHai3 Ta Teopis
NPUHHATTS PIILICHD.

Pospobnennii TpeHaXkep MOXKe OyTH 3alpOBaKEHU B HABUAIBHHAN
npoiiec.
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IIPOT'PAMHA PEAJII3ALIA AJITOPUTMY POBOTH
TPEHAXKEPY 3 TEMMU «AJITEBPATYHI CTPYKTYPU»
JACTAHIIMHOTI O HABYAJIBHOI'O KYPCY «AJITEBPA 1
T'EOMETPIA»

M. /1. Hlumko, cmyoenm cneyianohocmi «Komn tomepui HayKuy,
epyna KH 6 inm-21

T. O. Hapgvonosa, wHaykosuil KepieHux, OoyeHm Kagheopu
MAMeMamu4no20 MOOeNIO8AHHSL A COYIanvHoi iHhopmamuky, K.q.-
M.H., OOYeHm

Bummii  HaBuanmpHM  3akian  Ykoomncmiika  «JllodaTaBChKuUi
YHIBEPCUTET €KOHOMIKH 1 TOPTiBIII»

BaxnuBy posp B HaBUAIBHOMY IIPOIECi Ma€ 3acTOCYBaHHS
NpOrpaM-TpeHaXepiB, sIKi JO3BOJSIOTH Kpalle 3acBOITH MaTepian 3
JaHOT TeMH, 30KpeMa, OTPUMAaTH MPaKTU4HI HABUYKUA PO3B’S3yBaHHS
TUMOBHUX TpHKIaniB. CTBOPEHHS TakKMX NPOIYKTIB 3aJUIIAETHCS
aKkTyajgpHuM [1].

MeToro npoekty OyJio CTBOPSHHS NMPOrPaMHOT0 3a0e3MeUeHHs 3
TeMU «AnreOpaidHi CTPYKTYpH» IHCTAHIIMHOTO HABYAIBHOTO KYpCY
«Anrebpa i TeoMeTpis».

Ilporpamua peajizailisi BUKOHaHa Yy CEPEIOBHINI po3podku MS
Visual Studio 2019 [2], 3 BukopucTaHHSM MOBHU nporpamyBaHHs C#
[3].

[Tirocamut po3poOIEHOTO MPOTPAMHOTO 3a0€3IEUCHHS €:

e [lIpoctwuii Ta iHTYiTHBHO 3p03yMinuii iHTEpdeiic;

TeopeTuuHi BiZIOMOCTI;

[NosicHeHHS Ha KOXKHY MTPaBUIIbHY Ta HENPABWILHY BiIIOBIIb;
BuBenenns pesynpraTy Ha KO)KHOMY KpOIli poOoTH;
MOXIUBICTh MOBEPHYTHCS B MEHIO 200 JI0 YMOBH 3aBJIaHHS B
Oyab-AKHIl MOMEHT.

Ha mouaTkoBOoMy ekpaHi KOpHCTyBad OTpHUMYeE iHpopMaulio 3
pPO3TIITHYTOI TeMH TpPEHAXKEpPy Ta Woro po3poOHMKa. Takox Ha
MOYaTKOBOMY €KpaHi iCHYE MOXJIMBICTH TEpPEeXoJy J0 TEOPETHUHHX
BiZJOMOCTEH UM TECTOBHX 3aBJaHb.

SKmo HaTHCHYTH KHOIIKY ‘“TeopeTnyHi BiTOMOCTi”, TO BiIKPHETHCS
Gaiin TeOpeTUYHHMX BIIOMOCTEH 3 TEMM PO ajareOpaiuHi CTPYKTYpH e
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KOPHCTYBad MOKE O3HAHOMHTHCS 3 O3HAYEHHSIMH i MPHUKIIAaMU TPYII,
KiJIelb, MOJIIB.

HarucnyBmm kHomky “llogatm TecTyBaHHS”, KOPHCTYBad MOXKeE
pO3MOYaTH BHKOHYBATH TECTOBI 3aBJaHHS 3HAHHS SKHUX BiH 3aCBOIB
YUTAOYU TEOPIFO.

KopucryBauy mokasye KilnbKiCTh TNHTaHb Ta  MOXJIHBICTh
BIJINIOBI/IaTH HA HUX HE MO MOPSAAKY MUTAaHb Ta MOXIINBICTh BUXOIY IO
MEHIO 3 30epeKCHHSIM ITUTaHb Ha SKi OyJia JaHa BiMOBIb.

1 xpox. Tlpm 3amycky mnporpaMH KOPHCTYBad MOXKE IOYaTH
NpaIoBaTH 3 TCOPETHYHOIO YACTHHOI HATHUCHYBIINM  KHOIKY
“TeopeTnyHi BiIOMOCTi” Jie BiH MOX¢e O3HAHOMHUTHCS 3 O3HAYEHHIMH 1
NPUKJIaIaMH TPYII, KiJIelb, TIOTiB.

2 kpox. KopucryBau Hatuckae kHomky “Ilouatm TectyBamHS” 1
NOYMHAE TIPOXOMUTH TECTOBI 3aBraaHHSA. KopucTyBau Moxe cam
BUOpaTH Ha SKEe MHUTaHHS CIOYaTKy BIiAMOBICTH, TOMY TicIs
HATUCKaHHS KHOMKHM “‘Biamosictu” morpiOHO Oyzae BuOpatu BHOpatu
OyIb-sIKe MHUTaHHS Ha fKe BiH mie He Bimmoima. [lpm HenmpaBuiIbHO
BUOpaHMX BiJMOBIASX BKAa3YEThCS MOMUIJIKA Ta TIOSCHEHHS, @ B CAMOMY
TECTi BIAMIYa€TbCsl TpaBWJIbHA BiAMOBiAb. [lpu mpaBuiIbHIA —
BKa3y€eThCH M0 BiMOBiAb BipHA Ta MOSICHEHHSI.

3 kpox. Ilicnsg TOro SIK KOPUCTYBay 3aBEPIIUB MPOXOPKEHHS BCIX
TECTOBUX 3aBJlaHb Ha €KpaHi 3’SIBUTHCS HACTYIHE MOBIJOMIICHHS 3
TEKCTOM TIPO 3aBEpIICHHS TECTy Ta MOXIIUBICTh MOBEPHYTHCS 0
TOJIOBHOTO MEHIO 3aKPHBIIN TECT.

Cnucoxk BUKOPHMCTAaHUX iHpopManiiiHuX Aaxepen

1. €menr O. O. Ilpo po3poOKy TpeHa)kepiB il AMCTAHUIHHUX
kypciB kadeaporo MMCI ITYET / O. O. €wmeus // [Hpopmaruka Ta
cucremui Hayku (ICH-2015): marepiamm VI Bceykp. Hayk.-Iipakr.
KoH(}. 3a MixH. yuacTio (M. [lonraBa, 19-21 Gepesns 2015 p.) / 3a pen.
€wmug O. O. —Ionrasa: [IVET, 2015. — C. 152-161. — Pexum goctymy:
http://dspace.puet.edu.ua/handle/123456789/2488.

2. Visual Studio [Enexrponnuii pecypc] / Matepian 3 Bikinemii —
BUTBHOI SHIMKJIONe il — Pexxum JIOCTYITY:
https://uk.wikipedia.org/wiki/Microsoft_Visual_Studio.
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3. C# [EnextponHuit pecypc] / Martepian 3 Bikimeaii — BuTbHOT
CHITUKJIONETIT. Pexum JIOCTYIY:
https://uk.wikipedia. org/W|k|/C Sharp.

4. C# Net: Ilocionuk [ Enekrponnnii upecypc] — Pexxum moctymy 1o
pecypcy URL: https://programm.top/uk/c-sharp/tutorial.
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IHOBYJOBA AJITOPUTMY POBOTHU TPEHAKEPA 3 TEMU
«KYBIYHI MHOTI'OUWIEHH, iX KOPEHI» JUCTAHIIMHOI' O
HABYAJIBHOI'O KYPCY «AJI'EBPA I TEOMETPIS» TA
MOTO TPOTPAMHA PEAJII3AIIISA

b. KO0. Omenvuenxo, cmyoenm cneyianohocmi «Komn 'romepHi
Haykuy, epyna KH 6 inm-21.

T. O. Ilapghvonosa, nHayxosuil KepieHUK, OOYEHM KOMN TOMEPHUX
HAYK ma iHpopMayiiiHux mexHoaoeil, K.qb.-M.H., OOYeHm.

Buwui  nasuanvnuti  3axnao  Yxooncninku — «llonmascoxuil
YHigepcumem eKOHOMIKU I mop2i6i»

B nam gac myxe Ba)XJIHMBY POJIb BiAirpae MpoIeC AUCTAHIIIHOTO
HAaBYaHHS Ta BIPOBAPKCHHS B HBOTO CYYaCHHX TEXHOJOTIH.
TpeHaxkepu AN TUCTaHUIMHUX KYpCiB € aKTyaJlbHUM DPIlICHHAM IS
3000yBaviB OCBITH, $IKi MParHyTb €proHOMIKM Ta €(eKTHBHOCTI B
HaBYALHOMY Tporieci. Ha choromeHHsT TEXHOMOTIT TiICHO Meperuienucs
3 HaBYaHHSAM Ta CyYaCHHM OKHTTSM, ajie JOCi MaloTh P
PI3HOMAHITHUX HEAOJIKIB, JIO SIKHX MOXHA BIJIHECTH: TIOJaHHS
iH(opMaIlii; HECYMICHICTh 3 JESKHMH OIEpaliiHUMH CHCTEMaMH Ta
HPUCTPOSIMH, TOLIO.

CyuacHi TpeHakepH, SKi BIPOBAKEHI B HaBUAIBHHN MpoOIleC
JO3BOJIAIOTH 3€KOHOMHUTH Yac, 3MEHIIUTH BapTICTh HaBYaHHS Ta
MOKPAIIUTH Horo sKkicTk. Bimomo, mo iHdopmamiiHi TeXHOIOTIT
HaBYAHHS CIPHSAIOTH THYYKOMY PpO3BUTKY, IHTEJIEKTyalbHOMY,
ANTOPUTMIYHOMY MHUCIICHHIO Ta MO3UTHBHO BIUTMBAIOTh HA MiATOTOBKY
CTYJEHTa J0 CaMOCTiHHOi MiSUTBHOCTI 3TiAHO O TEMITy Cy4acHOTO
JKUTTSL.

Mera pob6oTtu CTBOPEHHSI Ta TPOTrpaMyBaHHS CIEMEHTIB
TpeHaxepa 3 Temu: «KyOiuHi MHOTOWIEHH, iX KOpPEeH» AUCTaHLIHHOTO
HaBUYAIBLHOTO KypCy «AJredpa i reoMeTpisim.

IIporpamMua peajizallis BHKOHaHA y CepelOBHUIN po3podku MS
Visual Studio 2022, 3 BUKOpUCTaHHIM MOBH TIporpamyBaHus CH.

o nepeBar nporo mporpaMHoro 3a0e3rne4eHHs] MO>KHa BiTHECTH:

e IlIpoctuii;

e  3pyuHuii;

e  (OO0'eKTHO-OpPIEHTOBAHUH;
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e IaTyiTHBHO 3pO3yMiNwmii iHTEpdEiic;
e  Mae oOmmMpHiI TEOPETUIHI BiZOMOCTI;

[Ticns 3aBaHTa)k€HHS TPOTPAMHOTO MPOAYKTY Ta HOTO 3ammycKy
3’ABUTBCA HAaBIraliiHUM MeH[0. Y HaBiramidiHOMy MEHIO
3a3Ha4CHO HACTYIHI IyHKTH:

* Tema;

» Ha3Ba nucranuiitnoro kypcy;

* [TIb aBTOpA;

* Kunonka «IIPAKTUKA» pans modaTky HpPOXOJHKEHHS
MPaKTUYHUX
3aBJlaHb;

*» Kronka amst nepernsagy posainy « TEOPIS»;

* Knomnka aiist neperisiny posainy «BIATIOBIAI».

Axmo xopuctyBau Hartuckae «TEOPIS», BiH mounHae
O3HAOMJICHHS 3 TEOPETUYHOI 4YacTHHOO 3 TeMu «KyOiuni
MHOTOYJICHH, IX KOPEHI».

Bxknagka "TEOPIA" mictuTh y cobi Bei TeopeTHdHi BiOMOCTI,
AK1 3HaZOONATHCA ATl BAKOHAHHS NPaKTHYHUX 3aB/IaHb.

Sxmo kopuctyBau Hatuckae «BIAIOBI/JI», BiH mnoumHae
03HAMOMIICHHSI 3 TIOSICHEHHSM Ta PO3B’SI3aHHSAM JI0 3aBJIaHb, TAKOXK
OTPUMYE BCi BIATIOBII 10 TECTY i1 KOXHUM 3aBJIaHHSM.

[licng Toro, sk KOpUCTyBad O3HAMOMMBCSA 3 TEOPETHUYHUM
MarepialoM Ta  pO3B’sA3aHH]IM, BiH MOXE MPHCTYIHUTH JIO
BUKOHAHHS IPAKTUYHUX 3aBJaHb.

ITepmmii kpox: sikuo HaTucHYTH KHONKY «IIPAKTUKA» y
rOJIOBHOMY MEHIO, TO Ha TaHeJi 3’SBIAThCA 8 NHUTaHb Ta 4
BapiaHTH BIAMoBijiel Ha Koxkue. [Ipu 3amycky mpakTHYHOL
YaCTUHHM HE MOXKHA KOPUCTYBATHCSI TEOPETHYHOIO YaCTHHOIO abo
BIJIIOBIASSMH TSI TOTO, 1100 KOPUCTYBad OUIBIIE aKICHTYBaB
yBary Ta Kpalle 3amaM’siTOBYBaB TCOPETHYHHHA Matepial, sKui
3MO0’K€ BUKOPHCTOBYBAaTH Ha MPAKTHULII.

Jpyruii Kpok: KOpPHCTyBad IMOYMHAE BUKOHYBAaTH HPAKTUUHY
YaCTMHY Ta BIAMIYaTH BapiaHTH BiAMoBinei. BiH Moxxe BiJIBHO
o0upaTH MOPSIOK BUKOHAHHS 3aBJIaHb.

Tpertiii Kpok: micas TOTO SK KOPUCTYBad BUPILIYE 3aKiHUUTH
cripoOy, BiH HaTHCKae KHOMNKY “Ilokazatwm pe3ynprar”’, micias 90To
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3’ABISETHCS  TIOBIIOMJIEHHS pPE3yJbTaTOM Yy BIJICOTKaxX Ta
MOBIJOMJICHHSIM:  «SIKIIO BBakaeTe, IO MOXETE Kpallie,
cpoOyiiTe me pa3. SKmo Opakye TEOpEeTHYHHX HABHYOK, TO
MoxkeTe ckopuctaTucs Bkiaakoro TEOPIS a6o BIAIIOBIAL mus
MiABUILICHHS pe3yabTaTy!».

3a KOKHE 3aBAaHHS KOPUCTYBad OTPHUMY€E Oaniu, SIKi MOTIM
¢irypytots y dopmym ans oOpaxyHKy pe3ynbrary: (KUTbKICTH
Oauti * 100 / 8, ne 8 11e KUIBKICTh MUTaHb).

Cnucoxk BUKOPHCTAHUX iH(opMaLiliHUX AKepes

1. €menp O. O. MeroauuHi pexoMeHIAIl 11040 O(QOopMICHHS
MOSICHIOBAJIEHUX 3aIMCOK J0 KYPCOBUX IMPOEKTIB (pobiT) mms
CTYZICHTIB 3a OCBITHBOIO Mporpamoro «Komm toTepHi Haykm»
cnerianeHocTi 122 «KoMmm’roTepHi Haykun Ta iH(OpMAamiiHi
TexHonorii», «Komm’rorepHi Haykm» raimy3p 3HaHb — 12
«Iadpopmaniitni Texnomnorii» / O. O. €menp — [lonraBa : PBB
ITYET, 2017. — 69 c.

2. Ilamox b.B. OnexkrponHoe oOy4yeHHe B HH)XXEHEPHOM
obpazoBannu / b.B. Ilamox, A. B. TBapnosckuii, B.K. lBanoB,
— 2012.— KayectBo obpasoBanus, 10, c. 34-37.

3. InarerpoBane cepemoBuiie po3poOku [EnextponHmii pecype] /
Marepian 3 Bikinenii — BinpHOT eHmukionesnii. — Pexum
JOCTYIY:
https://uk.wikipedia.org/wiki/IHTerpoBane cepenoBuiie po3po
Oxu

4. ba6ii M.C. Teopis nporpamyBanHs: HaBuyanpHuii mOCiOHHK
[Enexrponnuii pecypc] / M.C. ba6iii, O.I1. Yekanos.— Cymu:
Bua-so Cym1V, 2009. — 181 c.

5. Hikituenko M.C. TeopeTnuHi OCHOBH TpOTpaMyBaHHS:
HaBuanbuuii mociOnuk [Enextponnuit pecypc] / M.C.
Hikituenko. — Kuis: KHY im. T.I'. llleBuenka, 2009. — 200 c. —
Pexxum noctymy: http://ttp.unicyb.kiev.ua/doc/TOP.pdf.

6. bibmiorpadiunmii 3anmc. biGmiorpadiuamii onwc. 3aranbHi
BuMorn Ta npaswia ckinaganas: JICTY 7.1-2006. — [Yunanit
Bix 2007-07-01]. — K. : [lepsxcnioxkuBcrangapt Ykpainu, 2007.
—47 c.
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7.

8.

Kops I'., Kopa T. CnpaBodHuk 1Mo MaTeMaTHUKe TSI HAYIHBIX
paboOTHHUKOB U WHXXeHepoB. — MockBsa : Hayka, 1973. — 832 ¢
bponmreitn M. H., Cemenases K. A. CmopaBodHHK IO
MaTeMaTHKe. N3n. 7-e, crepeotunHoe. — M.
l'ocynmapcTBeHHOE  M3AATENBCTBO — TEXHHMKO-TEOPETUYCCKOU
mutepatypsl, 1967. — C. 138—139.
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YK 004.4

PO3POBKA EJEMEHTIB IPOT'PAMHOI'O 3ABE3IEYEHH S
TPEHAKEPY 3 TEMM «AHAJII3 I CHHTE3,
JTEKOMIIO3MLISI TA ATPETYBAHHSI B CHCTEMHHUX
JTIOCJIVKEHD».

A.B. Kysyk, cmyoenmxa ep. KH-6-inm-Xm-21,  Hanpsmy
«Komn tomepni nayxuy,

0.0. Yepnenko, Haykosuil Kepi6HUK, 00YeHm Kageopu KOMn 1OmepHUX
HAyK ma inopmayitiHux mexuHonozit,

Buwuii naguanenuii 3axnad Yxooncninku «Ilonmascekuil ynieepcumem
EeKOHOMIKU 1 MOop2i6in

B pobomi poszensioacmuvcs ancopumm ma cmeopeHuti no HbOMy
mpenaxcep 3 memu « Cucmemmuii Ananizy.

D.V. Kuzuk, 0.0. Chernenko Analysis and synthesis,
decomposition and aggregation in systems research.

Knouoei cnosa: TPEHAXEP, CHCTEMHUIA AHAJII3.
Keywords: SIMULATOR, , SYSTEM ANALYSIS..

Meta poboTH — CTBOPUTH HaBYaJIbHUH TpeHaXep Ui 3400yBadiB
ocBith  [lonTaBCHKOrO  YHIBEpCHTETY CKOHOMIKM 1  TOpPTiBIi
JUCTaHIIIMHOTO HaBYALHOTO Kypcy «CHCTEMHHMH aHali3 Ta Teopis
NPUAHATTS pilIeHb» TeMi «AHANi3 1 CHHTE3, JEKOMIIO3HUIliSA Ta
arperyBaHHs B CUCTEMHHX JIOCIIKSHHSIX».

00’exT pobOTH — MPOrpaMyBaHHS TPEHAXKEPY IS AUCTAHIIHOIO
HaBuaHHs. [Ipeamer poboTH — HaBYANBHUNA TPEHAXKEP 3 TEMH «AHAMTI3 1
CHHTE3, JEKOMIIO3HULISl Ta arperyBaHHS B CHCTEMHHX JOCIiIKEHHIX).
I[penmer pobotm — mporpaMa-puuTeNb JUIsi HAaBYaHHA YU
YIOCKOHAJIEHHST 3HaHb 3 TeMH «MeToJq TUIOK Ta MEXK B 3aj1adi
HalKOPOTIINHN MUISAX».

Metonu pobotn — mmardopmu Unity 2021, MoBa mporpamyBaHHS
CH#.

CkinazioBi mpoBeaeHoi podoTu:
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*  Cxiaga"ss ajJropuTMy poOOTH 3 IPOTPaMOIo;

*  CxnaganHs O0J0K-CXaM alropuTMy poOOTH;

* OOpaHHS MOBH Ta CEpElOBHINA CTBOPEHHS TpPEHAXEpPy
BIATOBIAHO VIS 330BOJICHHS BUMOT JUCTAHLINHOT CHCTEMU HAaBYaHHS
MOODLE PUET.

[To3uTuBHI acekTH Po3poOICHOTO MPOrpaMHOro 3abe3neueHHs:

*  3pyuHuil Ta IiKaBUH AW3aiiH.

*  3aBaaHHS Pi3HUX THIIIB CKIAJHOCTI .

*  Hagirauig B TpeHaxepi 3pyyHa Ta 3po3yMina.

. Konm BuOupaeTbcst HelmpaBMIIbHA BiIMIOBiAb, 3’ SBISETHCS BIKHO
3 TEKCTOM: 3HAWJCHO MOMUJIKY .

Po3pobnennit TpeHaxkep Moke OyTH BUKOPUCTAHUI B HaBYAJIHHOMY
TIPOIIECi.

Jlireparypa

1. €menp O. O. MeroauuHi peKOMEHJAMIi 1O BUKOHAHHS
OakamaBpchkOoi pPOOOTH Ml CTYJAEHTIB 3a OCBITHBOIO MIPOTPAMOIO
«Komm’torepHi Haykm» crenianbHocTi 122 «Komm’toTepHi Haykd Ta
iHpopMaliiiHl TexHoNOTi» ramy3p 3HaHb - 12 «IlHdopmaiiiHi
texronorii» / O.0.(Oner) €menp. — [lonrasa : PBB ITYET, 2017. — 71
c.

2. CraBkoBuii M.IO. Po3poOka tpenaxepy 3 Temu "MeToj
aHarizy iepapxii" s mucraHminoro Hapyanus / M.IO. CraBkoBwuii //

Indpopmatuka Tta cucremni naykum (ICH-2014) : wmarepiamu V
Bceykp.nayk.-nipakt. koH(., (M. [TonTaBa, 13—15 Gepesns 2014 p.). —
IMonraBa: IIYET, 2014. - C. 296- 298. - Pexum

nmocrtymy:http://dspace.puet.edu.ua/handle/123456789/2843

3. T'ycap M.B. Po3poOka TpeHaxkepy 3 TeMH «3HaXOJKECHHS
BEKTOPY IMPIOPUTETIB Ta BiJHONICHHS Y3TO/PKEHOCTI B METOJI aHANi3y
iepapxiit» mns nucranuiiinoro HaByanHs / M.B.I'ycap / Cuctemuuii
aHaii3 Ta Teopis mpuiHsTTA pimens : [IYET, 2020. — C. 71 -76. -
Pexxum moctyny: http://dspace.puet.edu.ua/handle/123456789/8993

4. Husa A. A. VYiopaeniHHa GOpMyBaHHAM e(QEKTUBHHX
E€KOHOMIYHMX 1HCTHTYTiB ansi Ykpaimm / A. A. wusa, JI. O.
Hikidopora. — Binaumns : BHTY, 2011. — 300 c.
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VI]IK 519.8
INPOI'PAMHA PEAJIIBALISI TPEHAKEPY 3 TEMHA
«CUCTEMU YUCJIEHHS, NIEPEBEJAEHHS YUCEJI B
PI3HI CUCTEMU YUCJIEHH, APUOMETPHUYHI
OINEPAIlli» JMCTAHIIMHOI'O HABYAJIBHOI'O
KYPCY «APXITEKTYPA OBYUUCJ/IIOBAJIBHUX
CUCTEM»

10. O. 3aéanyu, cmyoenm cneyianonocmi «Komn’romepri Haykuy,
epyna KH-41,

Buwuii nasuanenuii 3axnad Yxooncninku «llonmascokuil yHisepcumem
exonomiku i mopeisni», sabaluj59@gmail.com

Y craTTi po3TISIIAEThCS TPOTpPaMHA peai3aiis eJeMEHTIB
TpeHaxkepa «CHCTEeMHU YUCIICHHS, TIEPEBEICHHS YMCENl B Pi3HI CHCTEMH
YHCIICHHS, apuMEeTHYHI orepaniiy AUCTAaHIIHHOTO HABYAILHOTO KypCy
«ApXiTeKTypa 00UNCITIOBATEHIX CUCTEM.

Zabaluy Yu. O. Number systems, translation of numbers into
different number systems, arithmetic operations. In the article considers
the software implementation of the simulator elements "Number
systems, conversion of numbers into different number systems,
arithmetic operations"” of the distance learning course "Architecture of
Computer Systems".

Knrouosi cnosa: TECTYBAHHSA, IMIUIEHTALIA, CIELNU®IKA,
BJAOCKOHAJIEHHA.

Keywords:  TESTING, IMPLEMENTATION,  SPECIFICS,
IMPROVE.

Jlanuii TpeHakep CKIAJAaeThCs 3 TPHOX IMIapiB abo KOpoOOK, I
KOPOOKH BiZIOOpaXkaroThCsl OAMH 3a I1HIIMM IpPU HATHUCKaHHI MEBHOT
KHOMKH. Ha modJaTkoBiii  BeO-CTOpPIHIN BiZOOpaKaeThCS KHOMKA 3
HaamucoM «Posmouatw  TecT», KOJIM KOPUCTyBad HATHCHETE Ha
KHOTIKY, 3’IBUThCS iH(POpMAIiHUN OJI0K 31 CIITMBAIOUYOI0 aHIMAITIEFO.

VY pomMy iH(GOpMaLiifHOMY 0JI0111 Bi10Opa3UuThHCs:

v TeMa TeCTy
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4 npi3BUILE

v rpyma

v MpaBUIIa IPOXOJPKEHHS TECTY TPEeHaKepa

v OBl KHONKA 3 Hagmucamu “‘Buxig” 1
“ITpogoBxKUTH .

Skmio  KopuCTyBad HATHCHETe Ha KHONKY «Buxiny,

iHpopmaliiiHe mone OyJe CKpUTO, a MpHM HATHUCKaHHI HAa KHOIKY
«I[IpomoBKHUTHY, 3'SIBUTHCS HACTYITHHUIA OJIOK 3 TECTOM TpeHa)Kepa.

B Gmomi  Tectrax TpeHaxepa BimoOpa3UThCS 3aroJOBOK 3 TEMOO
TECTIB 3 JIBOi CTOPOHHW 1 TaiiMepa 3 mpaBoi cropoHu. lleit Taiimep
nmounHae 3MeHIryBaTucs Bif 60 10 0 CeKyH/, a TaKOX BiA0OpaxaeThes
IHIUKATOp THUMYACOBOI INKANH, SKAW PYyXaeTbcs 3 JIiBa Ha TPaBO
BiMOBiIHO A0 Taiimepy. Ilix Temoro TecTy Oyne 300pakeHO MUTaHHS 3
4 BapiaHTaMH BiJIOBII.

Sxmio KopucTyBau BHOHMpae NpaBWIbHHNA BapianT, TO (oH
BUOpPaHOTO BapiaHTa 3MIHIOETHCS Ha 3€JICHUH, a TaKoXK 3 SBISIETHCS
3HAYOK TaJOYKH, IIO TOBIAOMIISIE KOpPHCTyBada Mpo Te, 1o BHOpaHa
BIJIMIOBiIb MpaBWIIbHA. SIKIO KOPUCTYBad BHOMpAE HEBIPHY BiAMOBI/b,
Koip OHY 3MIHIOEThCA HAa YEPBOHUH 1 BiloOparkae 3HAUOK XPECTHKA,
iHQOpMYyIOUH KOPUCTYBa4a Mpo Te, MO0 BHOpaHMiA BapiaHT HEBIpHUH i
NpaBUIBHUI apameTp Oye BUOpaHO aBTOMATHYHO.

Sxmo xopucrtyBau He BuOepe BiamoBims Bim 60 mo 0 cekyHm,
TaitmMep Oyne 3yNWHEHWH, SK TUTbKH BiH jocsarHe 0, 1 mpaBUIBHUN
BapiaHT IbOTO THTaHHA OyJe BHOpaHO aBToMaTH4YHO. [licist 1BOro
3'IBISIETHCS KHOMKA «[IpofoBXkHUTHY, MO0 MOKa3aTH HACTYITHI MUTaHHS

VY xiHIli 3’ IBUTHCSI BIKHO Pe3y/bTarTiB, Je Oy/e MmokazaHa OIiHKa
KOpUCTYBaua Ta JIBI KHONKH «3aHOBO» Ta «BHHTHY, SKIO KOPHCTYyBa4d
HATHCHYB KHONKY «3aHOBO», TO TE€CT 3HOBY PO3IMOYHETHCS 3 1 KpOKy
aNropuT™Ma, a OLIHKAa KOpUCTyBaua Oyae popiBHioe 0, aje SKIIO
KOpUCTYBau HaTHCHE Ha KHomNKa «Bwuiitu» TO BeO-cTOpiHKa
MEPe3aBaHTAXKUTBC Ta Oyne BiOOPaXEHO KHOMKY 3 HaIIHCOM
«Posnouarn TecT».

3pocTaHHS KOHKYpEHLii, 5K Ha BHYTpIIIHBOMY, TaK 1
MDKHapOJHOMY PUHKaX, 3MYIIYIOTh YCIIIIHO TPAIFOI0Yi MiANTPHEMCTBA
NeperisiaTH CTaBlIeHHS J0 KaJpoBOro moTeHmiany. baxannmMu Ha
PHHKY TIpalli CTaroTh, Iepil 3a Bce, (axiBli, M0 BOJOMIIOTH HE TINBKU
TEOPETUYHUMH 3HAHHSAMH, ajleé BXKE i PO3BMHEHHMH 3Ii0OHOCTAMH 1
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HaBHYKaMH. Tpamuiliiini MeToau HaBYaHHS HE TO3BOJIIOTH B CTHUCII
TEPMIHM BY3IBCHKOI MIiArOTOBKM HAKONWYUTH JOCTATHIA JIOCBIJX
BUDILIEHHS  CKJIAJAHUX  IPOEKTHUX  3aBAaHb.  BrpoBamkeHHS
1HQOPMAITIfHO-OCBITHBOTO  CEPENOBHINA  PO3IIUPIOE  MOMKIHUBOCTI
MiArOTOBKKM (PaxiBIliB, ajle METOAHMKH MOTPEOYIOTh BIIOCKOHAICHHSI.
OpHuM 3 eeKTHBHUX NUISIXiB BUPILICHHS NaHOiI NpoOiIeMHu MOXKHA
BBWKATH IMIUIEMEHTAIl0 HAaBYAIBHUX TpPEHAXKEpiB B iH(OpMaIliifHO-
OCBITHE CEpEIOBHUIIIE.

[MomynspHiCTh OUCTAHLIHHOI OCBITM B OCTaHHI POKH Pi3KO
3pocna. Lsg ¢popma HaBYaHHS € HAMOIIBII THYYKOIO Ta JOCTYITHOO IS
OaraTboXx Oa)karoumx OTPUMATH 3HAaHHA. baraTo cka3zaHO Ha KOPHCTh
JUCTaHIIIHOT OCBITH, 1 TOMY po3po0Ka TpeHaKepiB AJISl JUCTAHIIHUX
KYPCiB CTa€ 3 KOKHUM JTHEM aKTyaIbHIIIO.

Tpenaxep Oyno cTBopeHo, mo0 3m100yBadi OCBITH  3HAYHO
3MCHIIMJIA YHUCJIO TMOMMJIOK, 30UTBIIMIIA MIBUAKICT MAaHIIYyJISIT 1
OPUAHSTTS pillleHb, CKOPOTHJIM Yac HAaBYaHHS, OUIbII aJeKBaTHO
OI[IHIOBANM piBEHb OTPUMAHUX 3HAHb 1 HaOyTHX HAaBUYOK,
IHAMBiqyami3yBalid HaBuaHHA. TpeHakep OyB MpPOTECTOBaHWHA Ta
TFOTOBUM IO BUKOPUCTAHHS.

Cnmcok BUKOPHCTAHUX iH()OpMaLIHUX AKepes
1. JlucrauiiiiHe HaBYaHHS Y BUIIMX HABYAJIbHUX 3aKiajax YKpaiHu :

[Indopmaniitni marepianu] / MOH Ykpainu. — XMeIbHUIBKUA :
XHY, 2009. -50c.

2. ®omin C.B. Cuctemsl cuuciienus — Mocksa: Hayka 1987. — 321c.

3. Karan b. M. DneKTpoHHbIE BBIYUCIUTENbHBIE MAIIUHBI U CUCTEMBI.
— Mocksa: Dneproaromusaatr 1985. —292 c.

4. I'puropenko S.M., Ilankparopa H. [I. “O0uunciroBajibHI METOAM B
3aa4ax MPUKJIATHOL MaTeMaTHUKH . HaBu.1mmociOHUK.-
K.:JIn6igs,1995.-280c.

5. “YucneHHble METOIbI B HMHXEHEpHBIX HcchenoBanusx” / B. E.
Kpackesnu, K. X. 3enmenckuii, B. U. I'peuko.-K.: Buma mk.
TI'omoBHOE M31-B0,1986.-263 c.

6. Komrm'totepHo-opieHTOBaHi cuctemu HaBuaHHs, 2005. Ne9(16). C. 3-

9.
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V]IK 519.8

AJTOPUTMIBALIS TA IPOTPAMYBAHHS TPEHAJKEPA 3
TEMHU «BCTYI1 Y METOJ AHAJII3Y IEPAPXIN (MAI)»
JUCTAHLIMHOI'O HABYAJBHOI'O KYPCY «CUCTEMHUI
AHAJII3 TA TEOPISI IPUMHSTTS PILHEHD»

0. O. Paza, cmyoenm cneyianvnocmi «Komn’romepri nayxuy», epyna
KH 6 inm Xm-21

0.0. Yepnenko, Haykosuil Kepi6HUK, 00yeHm Kageopu KOMN HOmepHUX
HAYK ma iHpopMayiiHux mexHoaiozi

Buwuii naguanenuii 3axnad Yxooncninku «llonmascokuil yHieepcumem
EeKOHOMIKU T MOp2i6in

iporshe008@gmail.com

Raha O. O., Chernenko 0.0. ALGORITHMIZATION AND
PROGRAMMING OF THE EXERCISE MACHINE ON THE TOPIC
"INTRODUCTION METHOD OF ANALYSIS OF HIERARCHIES
(MAI)" OF THE DISTANCE TRAINING COURSE

OCHOBHOIO METOI0 € CTBOPEHHS TpeHaxepy 3 TemMu «Bcerymy
MeTox aHanmizy iepapxiii (MAI)» mucTaHIIfHOTO HAaBYAaIBLHOTO KypCy
«CucTeMHHUH aHaNTi3 Ta TEOPisk IPUUHATTS PillICHb.

O06’€exTOM PO3POOKH € MPOLEC POTIAJAHHS MOHITTS IPUAHATTS
pillleHHs], TOCTAHOBKA 33]a4i MPUHHATTS PilLICHHS.

[Mpeamer po3poOku — anropuT™M pOOOTH TPEHAXKEPY 3 TeMHU
«Bctyn y Mmeron anamizy iepapxiit (MAID)».

[epenik BUKOPUCTAHUX METOAIB — 3aCTOCYBaHHS MaTEeMaTUYHUX
OCHOB Teopil mporpamyBaHHs 3 TeMu «BcTym y Meros aHamizy iepapxii
(MAD».

Po3srnsiHemMo ocHOBHI 3aBaaHHs poOOTH:

® OITMCATH OCHOBHI BUMOTH JI0 TPEHAKEDPY;

® HABECTH TEOPETHMYHHMH Marepian 3 TeMu JjIs  HOro
BUKOPHCTaHHS B TPEHAXKEP;

® PO3POOUTH AJNTOPUTM TPEHAKEPY;

® CKJIaCTH OJIOK-CXEMY PO3POOJIEHOTO alIrOpUTMY;

® OTIHICATH MPOIIEC peatizaiii TpeHaXepy;
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® PO3pOOUTH TPEHAKEP 3 AAHOI TEMH.

Ha  craproBiif  cTOpIHII  TPOTOHYETHCS  TEPETITHYTH
TEOPETUYHUI MaTepianl 3a TeMor abo 3aBaHTaXUTH Horo. Takox
BHUBOJMTHCS HACTYIHA iH(pOpMAIIis:

¢ Ha3Ba amcTaHIiitHOTO KypCy;

e Tema;

o [L.1b. aBTOpA;

e KHormka 1715 nepexony 10 TeCTyBaHHS;

e KHomKa /17151 eperisiy TCOpeTUHIHOro MaTepiaity;

e Buxin.

Ha xoxHOMY KpOIIi BUBOIAUTHCS 3aBIaHHS Ta BapiaHTH BilMOBIi,
cepen AKHX crijg BuOpaTh OAHY TNpaBwibHy. llpu HempaBHIbHIN
BiJIMIOBi/Ti BiZOOpaXaeThCs MOBIAOMIICHHS PO MOMUJIKY, IO BKa3ye Ha
BipHY BiJIIIOBi/Ib.

TakuM YMHOM, B XOi TOCTIKEHHS OyJIM PO3TIISIHYTI MOMYyJISpHi
METO/U NPUHHATTS pillleHb. ByJio cTBOpeHO TpeHaxep SIKUA BiANOBigae
JI0 BCiX BUMOT.

CIIUCOK JIITEPATU
1. MiukiBcbkuid C. M. CuctemMu Ta METOAM NPUUHATTA PillieHb:
mertoanyHi BkaziBku / C. M. MiukiBebkuii, O. B. Ilpirynos, II. B.
Pumap. — Binauns: louHY imeni Bacuns Cryca, 2019. — 76 c.
2. Typynraes JI. II. Teopuss npumstuii pemenuit / JI. TI.
TypyHTaes. - TOMCK: Tomckmnit MEXXBY30BCKHI
HEHTPAUCTaHIIMOHHOT 0 0Opa3oBanus, 2007. — 197 c.
3. Xamuu B. T'. Cuctremsl noanepxku npuHsTus pemennii / B. T
Xamun. — Mocksa: IOpaiit, 2017. — 494 c.
4. Caatu T. [lpunstue pemiennii. Meron aHanm3a uepapxui / mep.
3 auri. P. I'. Baunangze. Mocksa, 1993. 278 c.
5. 3anopoB B.b. Meton anani3zy iepapxiii sk MeToa KoH}irypamii
cknagHuXx cucrem, 2014. — 280 c.
6. daiinzineoepr JI. C, Kykoscbka O. A., SAxkumuyk B. C. Teopis
NpUAHSTTS pimeHs: miapyd. Kuis, 2018. 246 c. 8. Yubicos 1O. B.
3acTocyBaHHST ~METOMIB  OaraTOKpHUTEpiadbHOI  ONTHUMI3amii s
BUPILIICHHST 33/1a4i pO3IMOJITY BaroHiB IO BaHT&XHUM (QpoHTaM //
TpancnopTHi cucTeMu Ta TexHOJOTIi mepeBe3eHb. 2014. Ne 7. ¢. 65 —
72.
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CTBOPEHHS EJJEMEHTIB TPEHAKEPA 3A TEMOIO
«POBOTA 3 TIAITA3OHAMM (RANGE) B EXCEL VBA»
JIACTAHIIMHOT O HABYAJIBHOI'O KYPCY
«OPTAHI3AIISA TA OBPOBKA EJEKTPOHHOI
TH®OPMAIIII»

I'.B. Mapmuniox, cmyoeum, cneyiarvbrHocmi ‘“‘Komn’romephi nayxku’”,
epyna KH-41
T.B. Uinikina, Hayxosuii KepisHuK, Kanouoam Qizuko-mamemamuyHux
HAYK, OOYeHm

3aBmaHHsA POOOTH MOJSITAIO Y PO3POOIl €IEMEHTIB TpeHaXxkepa Ha
temy «PobGota 3 miamazonamu (Range) B Excel VBA» 3 mucuurutian
«Opranizaris Ta o0pobka enexTpoHHO! iH(popmamii». [Ipu po3poOiri
Oynu BHUKOpHCTaHi Jiekiii Ha Temy «Excel Ta mMoBa mporpamyBaHHs
Visual Basic Application (VBA)» [1].

Tpenaxep — me TexHiYHHN 3aci® TpodeciifHOl MiArOTOBKH yYHS,
NpU3HAYEHOTO /sl (OpMYBaHHS Ta BJOCKOHAJECHHS Y HaBYAJIBHHX
npodeciiHuX HaBUYOK Ta yMiHb, HEOOXiTHUX JJst poboTu. TpeHakepn
HEOoOXiJTHO BUKOPHCTOBYBATH, OCKIIBKM BOHHU JIO3BOJISIIOTH ChopMyBaTh
Yy Y4YHS HaBHYKH Jili MOTOPHO-PE(IEKTOPHOTO 1 KOTHITUBHOTO THUIY Y
CKJIaJJHUX CHUTYaIlisiX, 3pO3yMITH CYTHICTh IpOIECiB Ta iX B3aEMHY
3aJISKHICTD [2].

IIporpama-Tpenaxep 3ade3neuye:

BuBeneHHs Ha ekpaH 3alMTaHHS Ha 00paHy TeMY;
BHOIp BIAIMOBIII HA TIOTOYHE 3aIIMTAHHS;

Peaxiiito Ha HeMPaBUIIbHI BIAOBI/I;

BumnpasnenHns Ta mokas MOMHIIKY TPY HETIPABUIIbHIN
BiAIIOBIII;

[lin wac 3amycKky TpeHakepa BHBEICTHCS IM'Sl TBOPIS, iM's
HAyKOBOTO KEpiBHWKA, Ha3Ba TpeHaxkepa Ta kHomka «[lodatu Tecty.
HarucHyBum kHomky «[loyaTH TecT» KOpUCTyBad 3alyCTHTh
TECTYBaHHS Ha TEMY 1 BUBEICThCS 3allMTaHHs, IICIIA BiJMOBIAI Ha sKE
OyJie BUBEJICHO HACTYITHE TIUTAHHS.
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Y poboTi TpeHaxepa 3yCTPiUAIOTHCSA MHTAaHHI 3 YOTHUPMa
BapiaHTaM{ BIiJMIOBiMi, aje JWIIe OAMH i3 HUX MPaBWIbHUHN. K0
KOPHCTYBad HETPABWJIBHO BiJIIOBIB, aBTOMAaTHYHO BHOEpE MPaBUIHHY
BIZITIOBIZIb.

PosrnssHeMo anroputM pobOTH TpeHaxKepa
[Muranns: [ianazon(Range) me?

1: O0’exT

2: Kuura

3: Apkym

4: BmacTuBicTh
[IpaBunpHa BiAmoBins: 1.

st po3poOku TpeHakepa BHOpaiu MOBY mporpamyBanas C++ [3].
Sk cepemoBuie po3pobku — mporpama Microsoft Visual Studio 2022.
BesnocepeqHbo st po3poOKH BUKOPUCTOBYBABCS CTAHIAPTHHH METON
ctBopenHs popm Ta CLI st Build Tools.

IIpoextn, pospobmeni na C++ HalgacTime, BHUKOPHUCTOBYIOTH
MiHIMaJIbHO HEOOXiNHY KUIBKICTh TaKMX pecypciB sk mam'ats, LIITY,
eHepria ta iHmi. el TpeHaxkep MoxHa OyJie BUKOPUCTOBYBATH SIK Y
JUCTAHIIIHHOMY, TaK i CTallilOHaPHOMY HaBYaHHI.

CnHcok BUKOPHCTaHOI JIiTepaTypH

1.TOCT 26387-84. Cucrema uyenoBeK-MalldHA. TEepPMHUHBI U
onpenenenust // I'ocynapcrBennsiii komurer CCCP no crangapram. -
M.: Uzn-Bo crangaptoB, 1984.

2.Bekcnep, B.A. UHTepakTHBHBIE TpEHaKEPHl M HMX 3HAUYCHHE B
yuebHom mporiecce / B.A. Bekcinep, JI.b. Peiinens. — Tekcr :
anektponHnsbli // Novalnfo, 2016. — Ne 41. — C. 205-211. — Pexum
noctyma https://novainfo.ru/article/4403.
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V]IK 519.8

CAUTH KA®EJP HABYAJIBHO-HAYKOBOTO
IHCTUTYTY JEHHOI OCBITH: IPOTPAMHA
PEAJIIBALIS (PHP, WORDPRESS)

B.B. He3oouimunoza, cmyoenm cneyianbHoCmi
«Komn romepuinayxuy, epyna KH-41

O.B. Onbxoecvka, Haykosuili KepiGHUK, 3asioysay xragheopu,
doyenmrageopu Komn 1omepHi HayKu, iHhpopmayitini mexHonozii,
Mamemamuka ma Qizuka , K.h.-M.H., ooyenm Buwuii Haguanvruii
saxnad Ykooncninku «llonmaecokuitl yHisepcumem eKOHOMIKU i
mop2ienix

B nybaixayii posensoacmuvces eaxciugicmv ma KOpOmKuul npoyec
cmeopenus caiumis 3 memu “Caiimu kagpedp HABUATLHO-HAYKOBO2O
iHcmumymy — Oennoi  oceimu: npoepamua  peanizayis (PHP,
WordPress)”

Olhovska 0O.V. , Nezdoiminoha V.V. Websites of departments of
educational and scientific institute of full-time education: program
implementation (PHP, WordPress).

Knwouosi caosa: WEB-po3pobka, callT kadeJp HaBYaJIbHO-
HAyKOBOT0 IHCTUTYTY JIeHHOI OCBITH, IPOLIeC CTBOPEHHS CaUTy.

Keywords: ~ WEB  DEVELOPMENT, SITE OF THE
DEPARTMENTS OF THE EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF DAY EDUCATION, SITE CREATION PROCESS.

[HTEpHET PO3BUBAETKLCS AYKE CTPIMKO, 1 SIK TMPABHIIO OLIbIIA
MOJIOBUHA KOMIIaHIM CBITY ykKe MaroTh cBili BeOcaiiT. HasBHicTh
BJIaCHOTO BeOcailTy QyKe CHIBHO MiJBHUILYE MUK 0cOOM, KOMMaHii
a6o Oynap-gKOTO MiANPHEMCTBA. SIKIIO X KOMIIAHIS 3HEXTyBaja
MO>KJIMBICTIO IPHEAHATHCA 10 T100anbHOl Mepexi Internet, To xo vel
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BIIHOCATHCS  JIIOOW 3  HACTOPOXKCHICTIO,  BBaXKarodd  ii
Hecepiio3Hoto. Hapaszi B Bumomy HaBuanpHOMY 3akiani
YKOOICIiaKu

«[lonTaBcbkuii yHIBEPCUTET EKOHOMIKH 1 TOPTiBIi» caliTh Kadenp
MoOTJIH 0 OyTH TPIIIKK MOKPAIICHUMHU. TakuM YHHOM, € JOILIBHUM
OHOBJICHHS CaWTIiB Kadenp HABYATHHO-HAYKOBOTO IHCTHUTYTY
JICHHOI OCBITH.

[Ipomec cTBOpeHHS CalTiB

1. Ha mowatrky crapTry po3poOKH CalTy MOTPiOHO CTBOPUTH
OU3aifH Ta CTWJIb CTOPIHKA B OyAb-sSKOMYy rpadiyHOMY
penakropi (FIGMA, Adobe Photoshop).

2. 3 BUKOPHUCTaHHSIM CHEI[iaIbHUX IHCTPYMEHTIB, TaKHX SK
GULP, WEBPACK ¢opmyerscss HTML-posmitka Ta
kackagni ctuii CSS, mapanenbHO J0Aa€TbCS IHTEPaKTHB 32
JIOTIOMOTOF0 JS- CKPUNTIB.

3. Caiit mepenaeTbcs TeCTyBaJlbHHKaM, HOTO MeEpeBIpSAIOTh Ha
MOMMJIKH, KPOCCOpay3epHICTh Ta HA aIallTUBHICTH 10 MEHIIIMX
eKpaHiB.

4. Caiir iepenaerbes 1o SEO-cmeniamicriB, mo0 BiH OyB Bropi
MIPUTIONIYKY iH(pOpMaIlii, sIKa CTOCYEThCS TEMAaTHKH CAKTY.

5. Coeniamictu cansate oro Ha CMS, mo06 B momambiiomy
HOJICTITMTH AIMIHICTPpYBaHHS CaliTOM JIFO/IHI KA HE 3HaloMa
3 IPOTPaMyBaHHSIM.

Orxe, mix wvac po3poOkM caliTy MOTPIOHO  YIiTKO
morpumyBatiucs UNUX, T0o6TO TONOBHA I1iib TOBHHHA OyTH
KOM(DOPT KOpPHCTYyBaya BeO-pecypcy.

Jimepamypa

IupkoBa H. A. CtBopennst Web-caiitis : HaBuaibHO- METOHYHUIN
nocionuk (Enexrponnuii pecypce) / Inpkosa H. A., 3aiiniesa E. A.,
Kyspmina H. B., Tonctux C. I'. — Pexxum noctyny 1o
€JIEKTPOHHOTOPECYPCY: http://club-
edu.tambov.ru/methodic/fio/p5.doc
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UDC 004.42

DEVELOPMENT OF A SIMULATOR SOFTWARE
ELEMENTS ON THE TOPIC “STRINGS IN C++” OF THE
DISTANCE LEARNING COURSE “PROGRAMMING II”

N. S. Chagonda, Master’s, Student majoring in 122 «Computer
Sciences»Poltava University of Economics and Trade.
nyashachaggs@gmail.com

In the article are discussed the creation of an algorithm and a
simulator that are able to teach a user the full concepts of the subject
“Programing Il on the topic “Strings in C++".

Keywords: SIMULATOR, STRING, C++, PROGRAM,
PROGRAMMING, CONCATENATION, USER,
NAMESPACE, INPUT.

The purpose of the course project. Development of software
elements for the simulator on the topic "Strings" of the distance
learning course "Programming I1".

The object of the course project is to understand the writing
and use of strings in C++ programming language.

The simulator works by systematically presenting the user
with a series of tasks specifically designed to introduce the topic of
“Strings in C++”, and teach the user all the concepts associated with
the topic.

The simulator was created by firstly researching lectures and
articles on the topic of “Strings in C++”, highlighting relevant
material for the development of an algorithm and then development
of the algorithm.

The development of the distance learning course simulator is
different because it focuses on a specific and niche topic.

The simulator can be further improved by conducting further
research on the relevant similar topics and also maybe by connecting
the program to a database in order to facilitate automatic updates.
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UDC 004.42

DEVELOPMENT OF SOFTWARE SIMULATOR FOR THE
PERMUTATION GENERATION ALGORITHMS OF THE
DISTANCE LEARNING COURSE ELEMENTS OF
COMBINATORIAL OPTIMAZATION

Sede Paul Oshioke, Master’s, Student majoring in 122 «Computer
Sciences»Poltava  University of Economics and Trade.
sedepauloshoike@gmail.com

Keywords: Permutation, Algorithm, Starter sets, JavaScript,
Simulator

The most challenging task dealing with permutation is when the
element is large. In this paper, a new algorithm for listing down all
permutations for n elements is developed based on distinct starter
sets. Once the starter sets are obtained, each starter set is then cycled
to obtain the first half of distinct permutations. The complete list of
permutations is achieved by reversing the order of the first half of
permutation. The new algorithm has advantages over the other
methods due to its simplicity and easy to use.

In this paper, the purpose is the development of the algorithm of the
training for solving elements of combinatorial optimization problems
by the means of using a simulator, the software implementation of
program testing.

Thought of the Algorithm Development

The program was developed in the environment of Visual Studio
Code 1.67.0. The language used was in Javascript, HTML, CSS and
Bootstrap.

Client-side JavaScript is the most widely used dialect of the
language. For the code to be interpreted by the browser, the script
must be included in or referenced by an HTML document.

It means that a web page doesn't have to be static HTML,; instead, it
can include programs that interact with the user, control the browser,
and dynamically generate HTML content.
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Compared to typical CGI server-side scripts, the JavaScript client-
side method offers numerous benefits. You could use JavaScript to
check if a user has entered a valid e-mail address in a form field, for
example.
When the user submits the form, the JavaScript code is executed, and
only the valid entries are submitted to the Web Server.
To provide a Rich Interface to your site users, you can utilize
JavaScript to incorporate features like drag-and-drop components
and sliders.
Benefits of the simulator lie in the fact that, for students who live far
away from any learning institutions, studying can become almost
impossible unless accommodation and transport are readily available.
Remote learning takes down barriers to education that are caused by
distance, making it possible for anyone, anywhere to study further
with the help of a computer and internet connection.
Algorithm Process
According to algorithm design and implementation, the main
algorithm process is as follows:
(1) enter a permutation;
(2) take the second element of the permutation as the current
figures;
(3) obtain numbers which are on the right side of and larger
than the current number;
(4) if step (3) failed, take the first left one as the current
number, skip to step (3);
(5) if the step (4) failed, all permutations in a generation is
completed,;
(6) if step (3) is successful, take the smallest number m, and
exchange it with the current number; set m as the current
number, continue with the following steps;
(7) sort numbers which are on the right side of the current
number in the permutation Ascending; output the new
permutation
The benefits or advantages of creating this simulator are:
Because of the simulator, students who live far away from any
learning institutions may find it difficult to study unless
accommodations and transportation are easily available.
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Remote learning eliminates distance-based educational barriers,
allowing anybody, anywhere to continue their education with the use
of a computer and an internet connection.

It has allowed students flexible study hours after constructing the
simulator: Students can study whenever they want, whether it's after
work, throughout the day, or on weekends. This means that studies
can be fit around daily obligations without compromising time for
work, family, or study. A flexible study schedule can help students
achieve their career goals while balancing many commitments, as
long as they can self-motivate and stay on track.

Conclusion

This study focuses only on the permutation development of the
algorithm. Since the number of permutations grows rapidly as the
number of elements of the set increase, computer source codes
should be written to implement the algorithm. In addition to that, the
comparison between the new algorithm with the existing ones in
terms of computational time and complexity needs also to be studied.
Moreover, since the permutations are heavily computational as the
number of elements gets larger, a parallel implementation of this
algorithm should also be developed so that the computation can be
performed faster.
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1. How To Change Content With Next And Previous Button?-
Access mode:  https://www.pakainfo.com/next-and-previous-
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Vol. 22, No. 5, 2007.
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Surveys[J], 1977, 9( 2):137~164
5. Banks J., (Ed). (1998): Handbook of Simulation. New York:
John Wiley and Sons. [State-of-the-art handbook for discrete
modeling and simulation]
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DEVELOPMENT OF SOFTWARE SIMULATOR FOR THE
CUT-OFF METHOD OF THE DISTANCE LEARNING
COURSE ELEMENTS OF COMBINATORIAL
OPTIMAZATION

Rohit Bhakat, Master’s, Student majoring in 122 «Computer
Sciences»Poltava  University of Economics and Trade.
rohitbhakat98@gmail.com

Keywords: Cut-off method, Algorithm, Starter sets, JavaScript,
Simulator

Our ability to solve large, important combinatorial optimization
problems has improved dramatically in the past decade. The
availability of reliable software, extremely fast and inexpensive
hardware and high-level languages that make the modeling of
complex problems much faster have led to a much greater demand
for optimization tools.
The Algorithm Development
JavaScript is a dynamic programming language for computers. It is a
lightweight component of web pages whose implementations enable
client-side script to interact with users and create dynamic sites. It is
an object-oriented programming language that is interpreted.
The software implementation put into practice that, it gives students
a platform to enhance their learning skills and capabilities through
the simulator.
The testing revealed that, the simulator is easy to use and has a good
readability for students to work with.
The permutation generation process is essentially a “traverse” from
small to large, so there would be no permutations omitted
Algorithm
According to algorithm design and implementation, the main
algorithm process is as follows:

(8) Set an integer variable equal to zero;
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(9) Solve APLP (this method can be a simplex method, an
artificial basis method, a double simplex method, etc. -
depending on the type of PLP);

(10) On the basis of y * - the solution of APLP Check
whether condition (5) is met for x *.

(11) Increase g by one;

(12) Construct an inequality-cutting off of the point * y ;

(13) PLP can be solved directly by the method that gives

the vertex of the feasible area (simplex method or artificial
basis method), and you can in the case n=k (completely
combinatorial problem) to use the following known facts.
First, it is common knowledge that the solution of PLP is
achieved at the vertex of the feasible polyhedron.

Students who live far away from any learning institutions may
find it difficult to study unless accommodations and transportation
are easily available.

Remote learning eliminates distance-based educational
barriers, allowing anybody, anywhere to continue their education
with the use of a computer and an internet connection.

Conclusion
This study focuses only on the permutation development of
the algorithm. Since the number of permutations grows rapidly as the
number of elements of the set increase, computer source codes
should be written to implement the algorithm CUT-OFF METHOD.
In addition to that, the comparison between the new algorithm with
the existing ones in terms of computational time and complexity
needs also to be studied.
References
1. MS .NET Framework Developer Resource, URL:
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Algorithm of the simulator on the topic "Matrix. Actions on
matrices" of the distance learning course "Algebra and geometry" is
proposed.
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PROGRAM, MATRIX.

Consider the operation of the simulator based on the following
example. Given a matrix

-1 2 7 3
A= 4 —-3Jand BE=|-2 5|.Find 4+BE.

3 6 0 -1
The algorithm of the simulator according to this example is as
follows:
1. The question appears on the screen: «What is the dimension of
matrices 4 and BE?». The user must enter the appropriate values

(fig.1).
For the matrix 4 —mxn= |:| x D

For the matrix B — m X n :|:| X D
Fig. 1.Step 1.
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The correct answer is to go step 2. If you enter incorrect values,
you will receive an error message: «The values entered are incorrect.
The matrix 4 has m = 3 rows and n = 2 columns, so its dimension
ism xn =3 x 2. The matrix B also has m = 3 rows and n = 2
columns, so— m xn =3 x 2». Go to step 2.

2. The question arises: «Is it possible to add matrices 4 and E?».
The user is given the opportunity to choose one of two answers:
«Yes» or «Noy».

If you choose the answer «Yesy, the transition to step 3.

If you choose the variant «No», then an error message is
displayed: «The answer is incorrect. Matrices 4 and B can be added
because their dimensions are the same». Go to step 3.

3. The question appears on the screen: «Choose the correct
answer. According to which formula the element c;; of matrix

C = A+ E is calculated?».
The users must select one of the formulas (fig.2).

Fig. 2.Step 3.

The correct answer is to go step 4. Otherwise, an error message
appears: «The choice is wrong. When adding matrices, the
corresponding elements are added. Hence the correct answer is
€;; = a;; + by . Go to step 4.

4. The following task appears on the screen: «Find the elements
of the matrix € = A + B».

The user needs to fill in the active cells one by one ¢;; (fig.3).

10
C=A+B=|(]]]|
L] O

Fig. 3.Step 4.

If ¢y, is calculated and entered incorrectly, an error message
appears: «The value entered is incorrect. The element ¢y, defined as
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the sum of the corresponding elements, i.e.
€11 =@y +byy = —1+7 =6, Similar messages appear for
other elements ¢;;, in which it is indicated accordingly that

€12 =812 + bz = 2+3 =5,

€21 =@Qp + by = 4+(-2)=2

€29 = Qg+ byy ==3+5=2,

€31 = @z + b3y =3+0=3,

€32 = Agzz+ b3 =6+ (—1)=5.

6 5
C=A+E = 2 21
3 5

This algorithm has been realized by an advanced language known
in the world of developers which is C#.

Answer:

Reference
1.MATH 233 - Linear Algebra I, Lecture Notes, Cesar O. Aguilar —
Access mode:
https://www.geneseo.edu/~aquilar/public/assets/courses/233/main
notes.pdf
2.LECTURE NOTES OF WILLIAM CHEN — Access mode:
https://www.williamchen-mathematics.info/Inlafolder/Inla.html

40


https://www.geneseo.edu/~aguilar/public/assets/courses/233/main_notes.pdf
https://www.geneseo.edu/~aguilar/public/assets/courses/233/main_notes.pdf
https://www.williamchen-mathematics.info/lnlafolder/lnla.html

