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AHOTANIA

Mutenscrka O.B. «Po3po0nenHst mporpaMHoro 3ade3nedeHHs Ajsl MiATPUMKU
KOMYHIKaIiiHOT Ais7IbHOCTI» — Pykomuc.

JlumiomHa Marictepcbka pobota 3a crerianbHicTio 122 — «Komm totepHi
HayKH Ta TeXHOJIOTi» — KWiBCbKMI HaIllOHAIBHUN YHIBEPCUTET TEXHOJIOTIH Ta
nu3ainy, Kuis, 2024 pik.

Po3pobneno mnporpamHe 3a0e3medyeHHs I MIATPUMKHA KOMYHIKAI[IHHO1
TUSTTBHOCTI, sike 3a0e3nedye OaraToruiarOpMEHHICTh Ta aJAalTHBHICTH 1HTEpdecy
KopuctyBaua. [Iporpamnae 3a0e3nedeHHS CTBOPEHO 3a JOMOMOTOI0 TEXHOJIOTIH
Delphi ta FireMonkey, o no3Bonsie iii ¢yukmionyBaru Ha [IK, mumanmerax i
MOOUTBHUX TpUCTposiX. I[HTepdelic po3pobiieHO 3 aKIEeHTOM Ha 3pY4YHICTb
BUKOPHUCTAHHA, 30KpeMa d4epe3 MmATpuMKy ¢yHkiii Drag-and-Drop, mo coporye
mpoliec BBEACHHS Ta 00poOKU 1H(opMaIrii.

CrBopeno UML-niarpamy KiaciB, fKa JAETANI3Y€ CTPYKTYpY MPOTrpaMHOTO
OPOAYKTY Ta B3aEMOJII0 MDK HOro KOMIOHEHTamMH. 3a0e3Ned4eHO MepeBipKy
BBEJICHUX JAHUX Ta HAJIMHE MAKIIOYEHHS A0 0a3u JaHUX, 10 TapaHTye CTaOUIbHY
poOOTY IporpaMu B peajibHUX YMOBaX.

[lim wac  TecTyBaHHS  MPOBEACHO  IHCTAISIINHE,  TPOJIYKTUBHE,
HAaBaHTAXyBaJbHE TECTYBaHHS Ta TECTYBaHHS Ha TIEPEPUBAHHSI, SIKI IiITBEPIIINA
CTaOUIBbHICTb 1 HA/IIMHICTh POOOTH MPOTPAMHOTO 3a0€3MEYEHHS.

Po3pobiene mporpamHe 3abe3leueHHs TOBHICTIO BIAIOBIJa€ BUMOTaM
KOPUCTYBauiB, JEMOHCTPYIOUM CTaOUIbHICTh, QJaNTHUBHICTh Ta 3pPYYHICTh Y
BUKOPUCTaHHI, M0 POOUTh HOTO e()EKTUBHUM IHCTPYMEHTOM IS YIPaBIIHHS
JTAHUMU B KOMYHIKAITIWHIN JiSTBHOCTI PI3HUX TaTy3ed €eKOHOMIKH.

Knrouosi  cnosa: npoecpamme 3abesneuenns, inmepghetic, ingopmayiina

RIOMPUMKA, KOPUCMY8AHY.



ABSTRACT

Mitelska O.V. «Development of software to support communication
activities» — Manuscript.

Master's thesis in specialty 122 — «Computer Science and Technology» — Kyiv
National University of Technology and Design, Kyiv, 2024.

Developed software to support communication activities, which provides multi-
platform and adaptive user interface. The software is built using Delphi and
FireMonkey technologies, allowing it to function on personal computers, tablets and
mobile devices. The interface is designed with an emphasis on ease of use, in
particular through support for the Drag-and-Drop function, which simplifies the
process of entering and processing information.

A UML class diagram is created that details the structure of a software product
and the interactions between its components. Ensured verification of input data and
reliable connection to the database, which guarantees the stability of the robot
program in real conditions.

During testing, installation, performance, load testing, and interruption testing
are performed to confirm the stability and reliability of robot software.

The developed software fully meets the requirements of users, demonstrating
stability, adaptability and ease of use, which makes it an effective tool for data
management and communication activities in various sectors of the economy.

Keywords: software, interface, information support, user.
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BCTYII

AKTYAJIBHICT, TeMHM KBaJdiikanidHol AMIUIOMHOI Po0doTH. Y CyYacHHX
yMOBaX PO3BUTKY 1H(OPMAIIIHHOTO CYCIUILCTBA €(DEKTUBHA KOMYHIKAIIS € OJTHUM 13
KIIFOYOBUX (pakTopiB ycHimHOro (YHKI[IOHYBaHHS OpraHizamiii pi3HuX cdep
TisTEHOCTI. 3pocTaHHs o0csary iH(opMarltii, mBHIKICTH i1 00poOKM Ta HEOOXIAHICTH
Oe3nepebiitHOro OOMIHY JaHMMM 3yMOBIIOIOTH TOTpeOy y  BIPOBAIKEHHI
CIeI1aJII30BAHOI0 TMPOrPaMHOTO 3a0e3MeueHHs] JJisd MIATPUMKH KOMYHIKaIiiHOT
TISUTBHOCTI.

Po3pobsieHHs Takux TPOrpaMHUX pIllleHb CIPSAMOBAHE Ha ONTHMI3AIII0
mporieciB oOMiHy 1H(oOpMaIi€ro, MABUIIEHHS IPOJAYKTUBHOCTI KOMYHIKAII Ta
3abe3rneueHHss Oe3neku gaHux. OcoOauBOro 3HaueHHs HaOyBa€ aJanTHBHICTH 1
OaratoraToOpMHICTh TPOTPAMHOrO 3a0e3IMeUYeHHs, IO J03BOJIIE€ 3a0Ce3MCUUTH
JOCTYIHICTh 1H(QOPMALIITHUX PECYypCiB Ha PI3HUX MNPUCTPOSX — BIJ MEPCOHAIBHUX
KOMIT FOTEPIB J10 MOOLTBHUX IIPUCTPOIB.

Tomy  po3poOieHHS  MporpamMHOTO  3a0€3MeUeHHS Ui IIATPUMKH
KOMYHIKAIITHOT JISJIbHOCTI € aKTyallbHOIO JUIsl pi3HMX cdep — Oi3Hecy, OCBITH,
JIep’KaBHOTO ympaBiiHHs. Taki pillIeHHs JOMOMaraloTh ONTUMI3yBaTH BHYTPIIIHI Ta
30BHIIIHI KOMYHIiKallii, MOKpAaIMTA OOMIH IHQOpMALIE€0 MIX MpaliBHUKaMU Ta
NIABUIIUTH €(EKTUBHICTh TPUINHATTS YNPABIIHCHKUX PILIEHb.

MeToro aaHoi pob6oTM € pPOo3poOJICHHS IPOTPAMHOrO 3a0€3MEeUCeHHS IS
MIITPUMKH KOMYHIKAI[IMHOI AiSUTbHOCTI, sike 3a0e3nmeuuTh e(EeKTUBHUN OOMIH
iH(DopMaIlier0 MiX KOPUCTyBadaMu, MiJBUIIATH MPOAYKTUBHICTh KOMYHIKAIIHUX
MPOIIECIB Ta rapaHTyBaTHMe O€3MeKy NepelaHnuX JTaHuX.

3aBaaHHA QOCJIIIKEHHS.

1. [IpoananizyBaTH cyd4acHI MIAXOAU Ta ICHYIOUYl HpPOrpaMHi pIlIEHHS Ui

NIATPUMKN KOMYHIKAIIIHOT TISSTEHOCTI.



2. Po3poOutu apxXiTekTypy MporpaMHOTO 3a0e3medeHHs Ui MiATPUMKH
KOMYHIKaIIHOT A1S7IbHOCTI.

3. Po3pobutn mporpamMHOro 3abe3nedeHHs I MIATPUMKH KOMYHIKaI[iiHOT
JISUTBHOCTI.

006’eKkTOM J0CTIIKEHHS € TTPOIIEC KOMYHIKAIIMHOI TIsUTbHOCTI B OpraHi3allisx,
KWW 3a0e3MeuyeThCsl 3a JIOMOMOTor0 1H(OPMAIIHHUX TEXHOJOTIH, BKIIIOYAIOYH
3aco0u OOMIHY AaHUMH, yYOpaBIiHHSA 1HGOPMAIIHHUMHU TOTOKaMU Ta 3a0e3IeueHHs
Oe3MeKu nepejaHruX MOBIIOMIICHb.

IlpeaMeToM JOCJIIKEHHsI € TPOTPpaMHI KOMIIOHGHTH, TEXHOJIOTII Ta
IHCTpYMEHTH I PO3pOOJIEHHS TPOrpPaMHOro 3a0e3MEeUeHHs, 110 MiJATPUMYE
KOMYHIKaIllitHy TISUTBHICTb. 3okpema, e 3aco0u 3a0€e3MeueHHs
OararoriatopMHOCTI, amanTuBHOro iHTEpdeiicy, dyHkionansHocTi Drag-and-
Drop, a TakoX MEXaH13MU 3aXUCTYy Ta 00OpOOKHU JaHUX.

Metoaun noc/iazKeHHs1: CUCTEMHUN aHami3 JIJis OLIHKW ICHYIOYMX PIIIEHb Ta
BU3HAYECHHS BUMOT JI0 MPOTPAMHOTO 3a0€3MeUeHHs; MOJEIIOBaHHS — JJIsl TOOYI0BU
UML-niarpamM KJ1aciB 1 B3a€MOJI11 KOMIIOHEHTIB MPOTPAMHOT0 3a0€3MEUEeHHS 3 METOIO
YITKOIO ONHUCY apXITEeKTypU CHUCTEMH; EMIIpPHUYHI METOAM — IHCTaJsLINHE,
MPOIYyKTUBHE, HABaHTAXXyBaJlbHE Ta TECTYBaHHS Ha TEPEPUBAHHS JUIS OIIHKU
CTaOUIBHOCTI, IPOAYKTUBHOCTI Ta HAAIMHOCTI pOOOTH MPOrPaMHOIO 3a0€3MEeYEHHS;

Indopmaniiina 6a3a. [Ipu HanucanHi kBamiQikamiitHOI MaricTepchbkoi poooTH
BUKOPUCTAHO MIMPOKUMA CIIEKTP JITEPATypPHUX JKEPEII, 30KpeMa HayKoB1 ImyOmikarii 3
donaiB 6i10mi0Tekn KHUIBCHKOro HAI[lOHAJIBHOTO YHIBEPCUTETY TEXHOJIOTIM Ta
JU3aifHy, CTaHJapTH Ta TEXHIYHA JOKYMEHTAIllsd, pecypcHu Triao0ambHOT Mepexi
InTepHer.

HaykoBa HOBHU3HA oJep;KaHuX pe3yJbTaTiB. Po3pobGrieno
OararorutaropMHe mporpaMHe 3a0e3nedeHHs s MATPUMKH KOMYHIKAIiHHOT

JISJIBHOCTI, SIKE MOENHYE alanTUBHUM 1HTepdeic kopuctyBaua 3 (yHkuiero Drag-
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and-Drop, mo 3a0e3neuye 3py4dHICTh 1 MPOCTOTY BBEICHHS Ta 00poOKM iH(popMaIii.
InTerpamiss cygacuux TtexHosorii Delphi Ta FireMonkey mo3Bonmia CTBOPUTH
yHIBepcalnbHE pilleHHS i pobotw Ha pizHux mnpuctposx (1K, nmanmerax,
MOOUTBbHHX TeiedoHax), IO MiJBHINYE THYYKICTb Ta JOCTYITHICTh MPOTPAMHOTO
npoaykry. Po3pobieno UML-miarpamy kiaciB, sika JI€TaJbHO OIKMCY€E B3a€EMOJIIIO
KOMITOHEHTIB CHCTEeMH Ta iX Ii€papxiro, 3a0e3lmeduyioud IMiBHUINECHY IPO30PICTh
CTPYKTYpH MpPOrpaMHOro 3abe3nedeHHs. 3ampoNoOHOBAHO MiJXiJ 10 3a0e3MeueHHs
0e3MeKr KOMYHIKalli IUIIXOM 1HTerpauii HaJliiHUX MeXaHi13MIB EPEBIPKU BBEACHUX
JaHUX Ta MIAKIIOYEHHS [0 0a3u JaHux, M0 IMIJBUIIYE HAAINHICTL OOMIHY
1H(popMaIli€ro y KOMYHIKaIlIHHUX Tporiecax. KommiekcHe TecTyBaHHs (1HCTaSIIIITHE,
NPOAYKTUBHE, HaBaHTaXyBaJbHE, Ha IMEpEpPUBaAHHS) MIATBEPAUIO CTAOUIBHICTh
poOOTH MPOrpaMHOro 3a0€3MEUYEHHs B peallbHUX YMOBaXx, 10 € HOBUM MIJIXOJ0OM J0
3a0€3MeUEHHS SIKOCTI B KOMYHIKAIIIMHUX PIIICHHSX JIJISl PI3HUX Taly3ed eKOHOMIKH.

[IpakTu4yHe 3HA4YeHHSI OJepKAHUX pe3yabTaTiB. Po3pobiene mporpamne
3a0e3MeUeHHsl IS MiITPUMKA KOMYHIKAIIHHOT JISTIbHOCTI MOXKE OyTH BUKOPHCTAHO
y pi3HUX cdepax, 30kpemMa y O13HecC1, OCBITI, Iep>KaBHOMY YIPABIIHHI Ta 1H.

Anpobauiss  pesyabrariB  KBajgiikauiiiHoi  podOTH:  pE3yNbTaTH
JonoBiganuck Ta oOroBoproBamuch Ha VIII MikHapomHOT HayKOBO-ITPaKTUYHOI
KoH(pepeHuii «MexaTpoHHI CUCTEMHM: 1HHOBAIll Ta 1HXUHIPpUHT» — «MSIE-2024» 07
mucronana 2024 poky m.Kwuis.

Ctpykrypa i o6csaAr podoTm: poOoTa CKIIANAE€ThCA 31 BCTYNy, 3 PO3ILIIB,
BHUCHOBKIB, CIHCKY BHUKOPUCTaHUX [ikepen (62 HaliMeHyBaHHs), 3 J0OJaTKIB.
3aranpHuii o0car kBasiikaiiifHoi podoTr 77 CTOPIHOK KOMIT FOTEPHOTO TeKCTy (0e3

JOJIaTKIB).



11

PO3/1J1 1. AHAJI3 NIPEAMETHOI OBJIACTI

1.1. Cy4acHi migxoau JJjisi MiATPUMKHA KOMYHIKAIIiHOT XiSlJIbHOCTI

CydacHi MiOXoAW JUIsl MIATPUMKMA KOMYHIKAIIHOI IISUTBHOCTI BKIIOYAIOTh
BUKOPHUCTAHHS HOBITHIX TEXHOJIOT1A Ta CTpaTerii i MoKpalieHHs e(EeKTUBHOCTI
oOMiHy 1H(pOpMAIlIEI0 B OpraHi3alisX, MK OKPEMHMH JIIOAbMU Ta rpynamu [1-6].
30Kkpema, BUIUTMMO KUJIbKa OCHOBHUX HANPSMKIB:

1. Hudposi komyHikamii Ta HOBI Meaia. Cy4acHi opraHi3aili BUKOPHUCTOBYIOTb
U (POB1 THCTPYMEHTH ISl IIBUIKOL Ta €PEKTUBHOI KOMYHIKAIIIi;

- comianbHi Mepexi (Facebook, Instagram, Twitter, LinkedIn) ctanu ocHoBHUMEI
KaHaJIaM{ JIJIs KOMYHIKAIli 3 ayIuTopi€ro, GOpMyBaHHS IMIJKY OpEH]y, a TAaKOXK JJIs
3BOPOTHOTO 3B’SI3KY;

- MoOUTbHI momatku Ta wmecenmkepu (Viber, WhatsApp, Slack Tta inmm
m1aTpopMu) IJs ONEPaTUBHOTO OOMIHY NOBIJOMIIEHHSIMH, KOOpJWHALli poOOoTH
KOMaH/1 1 HaJaHHs MiITPUMKH KIIIEHTaM;

- BeOlHapu Ta OHJIAWH-KOH(epeHlil (miargopmMu Ay NPOBEACHHS OHJIANH-
3aX0/IiB), IO JO3BOJISIIOTH PI3HUM YCTaHOBAM KOMYHIKYBAaTH 3 BEJIUKOK KUIBKICTIO
JIOJICH B peaJIbHOMY Yaci.

2. [Ilepconamizamis KOMyHiKaiiil. 3aBAsSKM aHami3y BEIUKUX JaHUX Ta
TEXHOJIOT1SIM TTy4HOTo iHTeNekTy (Al), kommaHii 31aTHI MEepCcOHANI3yBaTH CBOIO
KOMYHIKAIIiIO:

- BHUKOPHUCTAHHS aBTOMATHMYHUX CHUCTEM JUIsi CTBOPEHHS TEPCOHAI30BaHUX
PO3CHIIOK, pEKJIaMU, POTIO3ULIIH;

- 3aCTOCYBaHHS aHANITUKU JUIsl aanTallii KOHTEHTY il IHTEPEeCH Ta MOBEIIHKY
KOPHCTYBAayiB.

3. Kpocc-kananpHa komyHikaiisa. CydacHl MiIXoau mependavyaroTh 1HTETpalio

pPI3HMX KaHaJIlB KOMYHIKalli B €quHy cTparerito. Kpocc-kaHanbHa KOMYHIKAIlis
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JI03BOJIsIE€ 3a0€3MEUNTH IIUIICHE CIPUHHATTS OpeHIy yepe3 pi3HI TOYKU B3aeMOmii 3
KJIIEHTAMU:

- OJIHOYAaCHE BHUKOPWCTAHHS OHJIAWH (CaWTH, cCOLialibHI Mepexi) Ta odaitH
KaHaJIIB (Mara3uHu, KOJI-I[EHTPH);

- CTBOPEHHS €JMHOTO JIOCBIlY JJIs KIIIEHTIB HE3AJIEKHO BIJl TOTO, Yepe3 SKHil
KaHaJl BOHU B3a€MOJIIOTH 3 KOMIIAHI€IO.

4. InTepakTUBHICTHh Ta 3adyuyeHHs aynutopii. CydacHi MIAXOIU MiJAKPECIIOITh
BAXKJIMBICTh B3a€MOJIIT 3 ayIUTOPIEIO Ta 11 3aTyUYCHHS:

- IHTepaKTUBHUN KOHTEHT (OMUTYBAaHHS, TOJIOCYBaHHS, KOHKYPCH) J03BOJISIE HE
TUIBKU TepeiaBaTu iHdopMaIlito, a i akTUBHO B3a€MOJIISITH 3 KOPUCTYBauYaMU;

- rerdMiQikaiisi — BUKOPUCTAHHS €JIEMEHTIB Ir0p B KOMYHIKALIMHUX MHpoLEecax
(Hanpukian, OaliB 3a B3a€EMOJII0 3 KOHTEHTOM a00 BHUKOHAHHS 3aBliaHb), IO
M1JIBUIIY€ 3TYYEHICTh Ta JIOSJIBHICTb.

5. ABromaTu3zamis Ta IITYYHHH I1HTENEKT. ABTOMATH3alllsl KOMYHIKAIIHHUX
MIPOIICCIB CTA€ HEBIJ EMHOIO YaCTHHOKO CYYaCHUX CTPATETIM:

- BAKOPUCTaHHS 4aT-00TiB AJI1 aBTOMAaTUYHOT'O pearyBaHHs Ha 3allUTH KIIIEHTIB;

- aBTOMAaTHU3allisl MAPKETUHIOBUX KaMMaHii, 110 J03BOJISIE CBOEYACHO Ta TOYHO
JOCTaBJISITH MOBITOMJICHHS.

6. IIpo3opicTh Ta eTuKa KOMYyHIKallli. BaxIuBUM acrieKToM Cyd4acHUX MiAXO/IIB €
aKIIEHT Ha €TUYHY Ta IPO30PY KOMYHIKAIIIO:

- oprasi3aiiii 3000B’s3aH1 YITKO JOHECTH CBOIO MOJITHUKY MO0 300py MaHUX,
KOH(]1EHIIIMHOCTI Ta 0€3MeKH;

- BpaxyBaHHSl COI[QJIbHUX 1 EKOJOTIYHMX acCleKTIB y KOMYHIKAI[sfX, 0
0COOJIMBO BAXKJIUBO 7151 (DOPMYBaHHS JOBIPH 10 OpeHy.

7. I'moGamnizarist Ta 6araroMoBHICTh. Cy4acHi KOMYHIKAI[Ii{HI cTpaTerii MOBUHHI
BpPaxoBYyBaTH IN100ANIbHY ayAUTOPiI0, TOMY BaXKJIUBHUM €:

- aJianTailisi KOHTEHTY J0 PI3HUX KYJbTYPHUX KOHTEKCTIB;
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- BUKOPHUCTaHHA 0araTOMOBHUX TIIaT@opM Uit 3a0e3MedYeHHs] JOCTYMHOCTI
iH(opMalii A1 pi3HUX TPYIT KOPHUCTYBAYiB.

8. AHami3 1 3BOPOTHUH 3B’S30K. BuKOpHUCTaHHS aHANITHKA Ta 3BOPOTHHOTO
3B’SI3KY JUTSI OIIHKU €()eKTHBHOCTI KOMYHIKAITIH:

- OIliHKA €(peKTUBHOCTI KOMIIaH1i uepe3 aHali3 JaHuX;

- aKTUBHE BHUKOPUCTAHHS 3BOPOTHBOTO 3B’SI3KY BIJ KITIEHTIB IJIS KOPEKIil
cTpaTertii.

9. IHKIIFO3UBHICTH Ta TOCTYMHICTb. Y Cl CTpATErii MOBUHHI OyTH 1HKIIO3UBHUMHU
Ta JOCTYMHUMH JIJISl ITUPOKOT ay AUTOPIi:

- BUKOPHUCTAHHS 1HKIJIIO3MBHOI MOBHM Ta ajamnTailis KOHTEHTY Ui JIoJen 3
OOMEKEHUMH MOXJIMBOCTSIMH (HAIPUKIIA, CyOTUTPH 7S BIJI€O, a/IallTOBaHI CaliTH).

TakuM 4YMHOM, CydYacHi MiAXOAW JUIS MIATPUMKH KOMYHIKAIIMHOI ISUIBHOCTI
30CEpe/PKeHI Ha IHTerpamii HOBHX TEXHOJOTIH, e(QEeKTUBHOMY YIpaBIiHHI
KOMYHIKAIlIHHUMU ~MpolecaMu, [epcoHami3alli B3aeMOJli 3 ayJuTOpiEr0 Ta

MIPO30POCTI B YCIX eTanax KOMYHIKaIlii.

1.2. IlIporpamue 3a0e3dnme4yeHHs /Jf KOMYHIKalmid y PpisHuUX cdepax

TIIIIBHOCTI

[Iporpamue 3a0e3mneueHHs [JIsi KOMYHIKAIllil IIHPOKO BUKOPUCTOBYETHCS B
pi3HUX cdepax ISILHOCTI IS MOKpAIIeHHs e(PEKTUBHOCTI B3a€MOJIIi, ONMTHUMI3aIil
npoieciB 1 3a0e3nedyeHHs MIBUIAKOI Ta 3py4yHOI KOMYHIKAlii MDK JIOJbMU Ta
opraizamisiMu. 3ajeXHo Bim chepu  3acTOCyBaHHS, BHOIp MPOTPAMHOTO
3a0e3MeUeHHs] MOXKe BapitoBaTHcs. Po3rissHeMo Jesiki mporpaMHi 3aco0u, sKi
BUKOPHUCTOBYIOTHCS JJIsl KOMYHIKAI[H y pi3HUX cepax:

1. KopriopatuBHi xomysikaiii. s 3a0e3nedyeHdss ePpeKTUBHOI KOMYyHIKAIii B

Mexax KOMMaHi| 1 MK BIJIUIaMH BUKOPUCTOBYIOTHCS CHEI[1ali30BaH1 MIaThOpMHU:
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- Slack — momynsipHAIA THCTPYMEHT ISl KOMAHTHOT KOMYHIKaIlii, SKHi JO3BOJISIE
CTBOPIOBAaTH KaHAJIM JJIi OOrOBOPEHHS IIPOEKTIB, OOMiHIOBATHCS (aillaMu Ta
IHTErpyBaTHU 3 IHIIUMH O13HEC-IHCTpyMeHTamHu [7-9];

- Microsoft Teams — mnatdopma ais oprasizaiii BigeoKOHGEpeHIlid, JaTiB i
CIIBMpAIll B peaJbHOMY 4Yacl, sSIKka IHTETPYEThCSA 3 IHIIMMHU MNpoaykramu Microsoft
[10];

- Asana — THCTPYMEHT HJisl YIpPaBIiHHSA MPOEKTaMH, IO JI03BOJISIE KOMaHIaM
CIUJIBHO TpAIlOBaTH HaJ 3aBJaHHSMHU, CIIJKYBaTH 3a JejIaiiHaMU Ta OOMIHIOBATHUCS
noBiioMjeHHsaMu [11];

- Trello — cucremMa [ yHOpPaBIiHHSI MPOEKTaMH 3 1HTETPOBAHUMHU
KOMYHIKallITHUMU MO>KJIMBOCTSIMHU, 110 JTO3BOJISIE 30€piraTu BC1 3aBJIaHHS, JICJIalHH 1
KOMEHTapi B olHOMY Miciii [12].

2. MapketunroBi komyHikaiii. [IporpamHe 3a0e3reyeHHs, K€ J103BOJISE
OprasizauisiM KOMyHIKYBaTH 3 KJII€EHTaMU Ta ayJUTOPIEIO JJI1 NPOCYBaHHS MPOAYKTIB
1 TTIOCHYT:

- Mailchimp — iHCTpyMEHT JJis1 aBTOMaTHU3allli email-MapKeTHHTY, 10 T03BOJISE
CTBOPIOBATH, BIJINPABIIATH Ta aHaIi3yBaTu email-po3cuiku [13];

- Hootsuite abo Buffer — nnatdopmu s KEpyBaHHS aKayHTaMHU B COIIAIbHUX
Mepexax, IJIaHyBaHHSA Ta AHAJIITUKU MOCTIB, @ TAaKOXX MOHITOPUHTY B3aeMOJIl 3
aynuropiero [14];

- HubSpot [15]- moBHa mmatrdopma s aBTOMAaTH3aIlll MapKETUHTY, SKa
Bkitouae CRM-cuctemMy, 1HCTpYMEHTH Il email-MapKeTUHTy, OJIOTIHTY, aHali3y Ta
reHepartii JiiB.

3. HaBuanHg Ta oOCBITHI KOMyHiKamii. B ocBiTHI cdepi KoOMyHIKaliiHi
TEXHOJIOT1i JO3BOJIAIOTH 3a0€3MeUnTH €(PEKTUBHY B3a€EMOII0 MK BHUKIIAJa4aMH,

CTYJICHTaMHU Ta aJMIHICTpAIl€lO;
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- Zoom — mnatdopMa IS BiICOKOH(EPEHIiH, 1[0 aKTUBHO BUKOPUCTOBYETHCS B
OCBITI JIJIsl OHJIAH-YPOKIB, JIEKIIH Ta ceMiHapiB [16];

- Google Classroom — THCTPYMEHT JI OpraHi3arlii HaBYaJIBHOTO TPOIECY B
OHJNaiH-popMari, 10 103BOJILE BHUKJIAJayaM CTBOPIOBATH 3aBIaHHS, OTPUMYBATU
3BOPOTHUM 3B 30K 1 criiyikyBatucs [17].

- Moodle — cuctema ynpaBiiHHS HaBUaHHSM, SKa JO3BOJIIE CTBOPIOBATU KYPCH,
OpraHi30BYyBaTH OHJIAH-OOTOBOPEHHS, TECTYBAHHSI Ta OI[IHIOBaHHSI.

4. TIlporpamue 3abe3neueHHs s BineokoHpepenuid. I[lmatdopmu s
oprasizauii BIJ€03B 3Ky Ta 3yCTpiuei, Kl IIMPOKO BHKOPUCTOBYIOTHCS B O13HECI,
OCBITI, MEJIUIIWHI:

- Skype — knacU4HUN IHCTPYMEHT JJis BI1J€O- Ta TOJOCOBUX J3BIHKIB, KU
TaKOX MIATPUMY€ MUTTEBI TOBIJOMIIeHHS [ 18];

- Google Meet — BineokoH(pepeHiiiiHa mnatdopma Bin Google, sika € YaCTUHOIO
Google Workspace 1 103B0JIsI€ OpraHi30ByBaTH OHJIAWH-3ycTpidl [19];

- Cisco Webex — nnatdopma i BifleokoHbepeH il 1 BeGiHapiB, SKa aKTUBHO
BUKOPHUCTOBYETHCS B O13HEC-CEPEIOBUILI JIsl BETUKUX 3ycTpiveit [20].

[Iporpamue 3a0e3medeHHs] i KOMYHIKalld y Pi3HUX cdepax OXOIUIIOE
ITUPOKUN CIIEKTP I1HCTPYMEHTIB, BIJ IPOCTHX MECEHKEPIB 10 CIHEIiali30BaHUX
mathopM Ui BieOKOH(epeHIid, oOpoOKHM 3amuTiB KIIE€HTIB ab0 yIpaBiiHHS
npoekTamu. [IpaBriibHHI BHOIp MPOrpaMHOTo 3a0e3MeUeHHs JO3BOJISIE OpraHi3allisaM
ONTHUMI3yBaTU TPOLIECH KOMYHIKAIlli, MOKPAIUTH B3aEMOJMII0 3 ayJUTOPIEI0 Ta

MIJBUIIUTH €()EKTUBHICTH POOOTH.

1.3. TexHoJ10rii Ta IHCTPYMEHTH VISl PO3POOKH KOMYHIKAWINHUX 1IaTGopm

Po3pobka komyHikamiiauX miatdopm [21-29] Bumarae BUKOPUCTaHHS Cy4aCHUX

TE€XHOJIOT1M 1 IHCTPYMEHTIB Uil 3a0e3neyeHHsl e(heKTUBHOCTI, MacIITabOBAaHOCTI Ta
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oe3neku. Taki miaarGopmMu MOXKYTh OXOIUTIOBATH PI3HOMAHITHI THUMU KOMYHIKAIH:
TEKCTOBI, TOJIOCOBI, BiA€o- Ta MyJbTUMeAilHI. OCh OCHOBHI TEXHOJIOTIi Ta
IHCTPYMEHTH, 10 BUKOPUCTOBYIOTHCS JIJIs1 CTBOPEHHSI TAKHUX TUTaT(HOPM:

1. Texnomnorii st po3poOku  kopuctyBaupkux iHTEepdeiiciB  (UlI/UX).
Komymnikariitna matgopmMa nmoBuHHa OyTH 3pydyHa JJi1 KOPUCTYBAYiB, TOMY BaKJIMBO
3a0e3neunTH XOpOoIIHi iHTep(deic 1 TOCBIT B3aEMO/III:

- React / Vue.js / Angular — nonynsipai JavaScript-gppeiiMBOpKH AJi1 po3poOKU
IHTEpaKTUBHUX 1HTEep(eiiciB. BoHn 3abe3neuyroTh MIBUAKE B1AOOpaKeHHS 3MIH 1
IHTEPAKTUBHICTb;

- Figma / Adobe XD — iHCTpyMEHTU IJIsi MPOCKTYBaHHS Ta MPOTOTUITYBAHHS
1HTEepENCIB, SKI TO3BOJISAIOTh AU3aliHEPAM CTBOPIOBATU 3pYUHI 1 €(PEKTUBHI MaKeTH
Jutst Toiatopwm;

- Bootstrap / Tailwind CSS — CSS-ppeiiMBOpKH, 10 MOJETIIYIOTh CTBOPEHHS
aJanTUBHUX Ta CTUIbHUX 1HTEP(DEHCIB.

2. Texnomorii mist po3poOku cepBepHoi yacTuHu (Backend). CepBepna yactuna
KOMYHIKaIiiiHO1 miaTgopMH BIANOBIJAE 3a OOpOOKY 3amuTiB, 30epiraHHs IaHUX 1
YOPaBIIHHA 3’ €AHAHHSIMHU M1 KOPUCTYBauYaMH:

- Node.js — cepBepHa mnatdopma Ha JavaScript, sKa IUPOKO BUKOPUCTOBYETHCS
JUISL CTBOPEHHS MAaclITa0OBaHUX KOMYHIKAUIMHUX IUIaTGOpM 3aBISKU CBOIH
ACUHXPOHHIN apXITEeKTYpi;

- Python (Django, Flask) — nomynspHi ¢GpeiiMBOpKku s BeO-po3poOKu Ha
Python, siki MOXyTb OyTH BUKOPHUCTaHI IJIsl IIBUIKOI PO3POOKU OEKEHI-PillIeHb;

- Ruby on Rails — bpeiiMBOpPK sl MIBUAKOT PO3POOKHA CEpBEPHOI YACTHUHU
KOMYHIKaIIHUX 1IaThopM;

- Java (Spring) — e olHa MOTYXHA TEXHOJIOTis JUIsl CTBOPEHHS OEKEHIy, sKa
Ma€ BHCOKY MPOJYKTUBHICTH 1 MOXe OOpOOJATH BEIUKHI OOCAT OJHOYACHUX

3’€/IHAHb;
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- Go (Golang) — wmoBa mporpamyBaHHS, sKa TMIIXOAUTh IS PO3POOKH
MacimTabOBaHMX 1 NIBUIKUX CEPBEPHUX JOJIATKIB, 30KpeMa JJisl peaibHOro yacy.

3. Peanizamis BipTyaJIbHHX 4YaTiB Ta TOJOCOBUX KOMYyHikamii. J{ns peamizarii
TOJIOCOBUX 1 TEKCTOBHX YaTiB BHUKOPHUCTOBYIOTHCS CIEIliani3oBaHi O0i0JIOTEKH Ta
1HCTPYMEHTH:

- WebRTC — texHomoris nans peai3aiii TOJOCOBUX Ta BIIEO A3BIHKIB Yy
peabHOMY 4Yaci 6e3 HeoOX1JHOCTI B yCTaHOBIII JIOJATKOBUX IUIariHiB. e BakmuBuit
THCTPYMEHT JUIsl BIICOKOH(EPEHIIIi, TOJIOCOBUX JI3BIHKIB 1 YaTOBUX (DYHKIIIH.

- Socket.io — 010mi0oTeka MJi1 CTBOPEHHS pEAJIbHOrO0 Yacy, sKa J103BOJISE
3’€IHyBaTU KJIIEHTa 3 CEPBEPOM [UIsI MHUTTEBOrO OOMIHY TIOB1JIOMJIEHHSIMU
(BUKOPHCTOBYETHCS B UaTax).

- Twilio — nnatdopma st po3poOKku roiocoBux ta SMS-komyHikaiiii. Bona
JTIO3BOJISE JIETKO IHTETPYBaTH A3BIHKH, SMS, BiZIc03B's130K Ta 1HII (YHKIT B IOAATKH.

4. ba3u nanux. s 30epiraHHs JaHUX NPO KOPHCTYBadiB, MOBIAOMJICHHS Ta
1HITY 1H(POPMAIIiI0 BUKOPUCTOBYIOTHCS Pi3HI 0a3u JaHUX:

- MongoDB — nokymeHnrto-opieHToBaHa NoSQL 06a3za paHux, 1o 1o00pe
H1IXOIUTh JUIsl 30€piraHHs HECTPYKTYPOBAHUX JJAHUX, TAKUX SIK YaTH, TOBIIOMJICHHS,
MYJIBTUMEIMHI (paiinm;

- PostgreSQL — pendauiiiHa 0a3a [OaHUX, sKa € YyJOBHUM BapiaHTOM JUIs
30epiraHHs CTPYKTYpOBaHMX JIaHMX 1 3a0e3nmedye BHCOKY HQIIMHICTh Ta
MacIITabOBaHICTh;

- MySQL — me ogHa nomyispHa pensiiiHa 06a3a JaHuX, 1110 BUKOPUCTOBYETHCS
JU1s 30epiraHHs BEJIMKHUX OOCSTIB JaHUX 1 JUISl BUCOKOHABAHTAXKCHUX IIAT(POPM.

5. Kowmynikamiiini npotokonmu ta APIL. Jlnsg miaTpuMku KOMyHIKaIlid Mix
KIIEHTaMd Ta CepBepamMH, a TaKOX MIX PI3HUMH YacTUHAMU CHCTEMH

BUKOPHUCTOBYIOTHCSI HACTYITH1 T€XHOJIOTi:
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- REST API / GraphQL — nonynsapHi TexHosorii ans crBopernst API, uepes sxi
KIIEHTH MOXYTb OOMiHIOBaTUCS JaHuMu 3 cepBepoM. GraphQL no3Bossie
e(eKTUBHIIIE 3aMUTYBATU JaHi, [0 OCOOJIMBO BAXKJIMBO JJISl BEJUKHX IIaTdopMm 3
BEJIMKOIO KUIbKICTIO 3aITUTIB;

- WebSockets — 103BOJISIFOTH 3a0€3MEYUTH ABOCTOPOHHIM 3B’ 130K MIXK KJIIIEHTOM 1
cCepBepoM is OOMiIHY JaHUMH B peaqbHOMY 4Yaci. BUKOPHCTOBY€ThCS MJIA YaTiB,
OHOBJICHB TTOBIJIOMJIEHbB, 1TOD);

- MQTT — nerkuii mpoOTOKOJI 0OMIHY MOBIIOMJIEHHSIMHU JIJIS 3B’ SI3KY B pEAJIbHOMY
yaci, BUKOPUCTOBY€ETbCS B loT-mpUCTposiX, a TakoXX y BHUIAJAKAX, KOJHM MOTpIOHA
MiHIMaJIbHA 3aTPUMKA.

6. MacmraOyBanHsi Ta 0oOpoOKa BEJNIMKHUX HaBaHTaxkeHb. [[ns 3a0e3meueHHs
BHUCOKOi JIOCTYMHOCTI 1 IIBUJKOI POOOTHM MpU BENHKIA KIJIBKOCTI KOPUCTYBadiB
HEOOX1JTHO 3aCTOCOBYBATH TEXHOJIOT1i MacIITa0yBaHHS:

- Kubernetes — mnmarpopma IsI  aBTOMATH30BAaHOTO  PO3TOpPTaHHS,
MacmTabyBaHHs 1 yHpaBJIiHHS KOHTEMHEPU30BAHMMH JOJaTKaMH, IO 3abe3nevye
THYYKICTb 1 BUCOKY JIOCTYIIHICTb;

- Docker — TexHonoris KOHTeHHepHU3allii, 0 J103BOJISIE CTBOPIOBATH 130JIbOBaHI
CepelOBUIIA IS TOJIATKIB 1 PO3TOPTATH iX Ha pi3HUX MaTdopmax;

- Redis — 6a3a nmaHux y mam’sTi, sSika BUKOPHUCTOBYETHCS IJIsl KEITyBaHHS Ta
30epiraHHsl 4acTO BUKOPHCTOBYBAaHHMX JIaHUX y PEAJbHOMY 4aci, 00 3MEHIIHUTH
HABAHTA)KEHHS Ha OCHOBHY 0a3y JaHUX.

7. besneka. besneka € KpUTUYHO BaXJIMBUM AacleKkTOM NIpU  po3pooi
KOMYHIKaIIiHUX 11aThopm:

- OQAuth / JWT — texHonorii ans 0e3neyHoi aBTEHTHdIKAIl Ta aBTOpU3aLil
KOPHCTYBayiB y CUCTEMAX;

- SSL/TLS — 3abe3nedyeHHs mmdpyBaHHS AAaHUX MM 4Yac iX mepemayi depes

MEpEXY JUIsl 3aXUCTY BiJl IEPEXOIIJICHHS;
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- End-to-End encryption (E2EE) — 3a0e3neuye mmdpyBaHHS MOBIIOMJICHh Ha
CTOPOH1 KIJI€HTa Ta JEKOJyBaHHS IX JIMIIE HA CTOPOHI OTpUMyBaya (3aXHCT
OCOOMCTHX JJaHWX Yy YaTaX, BIICOA3BIHKAX).

8. [acTpyMeHTH 1151 TECTyBaHHS Ta MOHITOpUHTY. J[11s1 3a6e3nedeHHs cTabinpbHOT
poOOTH KOMYHIKAIIMHUX TUIAaTGOPM BaXKJIMBO 3aCTOCOBYBATH I1HCTPYMEHTH JIJIst
TECTYBAaHHS T4 MOHITOPUHTY:

- Jest / Mocha — 1HCTpyMEHTH HJii TECTYBaHHS KOJIy, $IKI JONOMAraroTh
aBTOMAaTU3yBAaTHU IPOILIEC NMEPEBIPKU pOOOTH TIATPOPMHU;

- Prometheus / Grafana — IHCTpyMEHTH JJi1 MOHITOPHUHIY 1 Bi3yasi3alii JaHUX
PO MPOJIYKTUBHICTh 1 HABAHTAXKEHHS HA CEPBEPU;

- New Relic — nnatgopma s MOHITOPUHTY Ta ONTHUMI3alli MPOAYKTHBHOCTI
Be0-10/1aTKIB, SIKA JIO3BOJISIE BIJICTEKYBATH Yac BIATYKY 1 pECypCH.

Po3pobka komyHikamiiHUX MmaaThopM MoTpedye KOMIUIEKCHOTO IMIIXOIy Ta
BUKOPUCTaHHS PI3HUX TEXHOJIOT1H, IO OXOIUIIOITH SIK (PpOHTEHA, Tak 1 OekeHn, a
TaKOX 3a0e3Meuy0Th BUCOKHI piBeHb O€3MeKku, MacTaboBaHOCTI Ta €()eKTUBHOCTI.
BuOip nmpaBuiabHUX IHCTPYMEHTIB 1 TEXHOJIOT1H 3aJ€XKUTh B1J cenudiku miaTpopMmu,

il 1isieit Ta noTped KOpUCTyBayiB.

1.4. IlopiBHSVIBHUM aHaAJMI3 ICHYHOYMX pilleHb y cdepi KOMYHIKaLiiHUX
miarpopm

PuHOk KOMyHIKaIiiHUX MIaTGOPM B OCTaHHI POKHU IIBUIKO PO3BUBAETHCH, 1
iIcHye 0e3niy pilleHb, 10 MPOMOHYIOTh Pi3HI (YHKLIOHAJIBHI MOKJIMBOCTI IS
KOMYHiKarliii B 013Heci, OCBITi, OXOPOHI 3I0POB’s, ypsial Ta 1HIUX chepax. Y mpomy
NOPIBHSUIBHOMY ~ aHaji3l pO3MJISTHEMO TMOMYJSApHI TUatGopMu JUisl  Oprasizanii
KOMYHIKariil, iX (yHKIIIOHATBbHI MOMJIMBOCTI, TepeBard Ta HEIOMIKH, 1100

JIOTIOMOTTH 00paTH HalKpaIle PilieHHs s KOHKpeTHUx notped [30-32].
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1. Slack. OcHoBH1 (yHKIIIi: 4yaTH B peanlbHOMY uaci (MpUBaTHI Ta TPYIOBIL);
1HTerparist 3 4ucjIeHHUMHU cTopoHHIMHU aonatkamu (Google Drive, Asana, Trello,
GitHub, Tomo); momryk 1o icTopii TOBIJOMJICHb, KaHAJIW JJIsA OpraHizamii
KOMYHIKAI[i} 3a MpoekTamMu abo Temamu; 30epiranus (aisiB Ta 0OMiH TOKyMEHTaMU;
JI0AaTKOBI MOKJIMBOCTI uepe3 O0TH Ta aBToMaTu3allio. [{o mepeBar Mo)kHa BiTHECTH:
BEJIMKA KUIBKICTh 1HTETpaIliil 3 iHIIMMU 1HCTPYMEHTAaMU; JIETKICTh Y KOPUCTYBaHHI Ta
IHTYITUBHO 3pO3yMinui 1HTepdeiic; MIATpUMKA PIZHOMAHITHUX KaHATIB IS
CHIBIIpalll; XOPOIlla MOKJIMBICTb JJI1 aBTOMAaTHU3allll 3a JonoMororw 00TiB. Hexpomiku:
MOXke OyTH CKJIaJHO OpraHi3yBaTH CKJAJHIII Bifgeo KoHdepeHuli (moTpiOHO
BUKOPUCTOBYBAaTH JOJIATKOB1 1HCTPYMEHTH); MOXJIMBOCTI YIPABIiHHA TpaBaMH
JOCTYITY 1 posisiMU OOMeXeH1 TOopiBHSAHO 3 Teams.

2. Microsoft Teams. OcHOBHI ()yHKIII1: MOBHOILIIHHI BiJieo KOHGEPEHIlT Ta YaTu;
iHTerpamis 3 Microsoft 365 (Word, Excel, PowerPoint, OneNote); kanamu s
CHIBIpalll Ta 3aBJaHb; BOYJOBaHI MOMJIMBOCTI [JIsi OOMIHY JOKyMEHTaMHu Ta
30epiranHs (aitniB; TIMOOKa IHTETpaIlis 3 KOPIMOPATUBHUMH 1IHCTPYMEHTaMH, TAKUMH
sk SharePoint 1 OneDrive; oprani3aiiisi BeOiHapiB Ta 3ycTpiueil B peasibHOMY 4aci. Jlo
nepeBar BIJTHOCUTHCS: 1HTerpariss 3 Microsoft 365; MoXIuBOCTI Jyisi oprasizarii
BEIIUKHUX BiJIe0 KOH(EpeHiliil 1 BeOiHApiB; MOTYXHI 1HCTPYMEHTH I YMIPABIIHHS
3aBJAHHSMHU 1 MPOEKTaMU; JIOJATKOBI MOKJIMBOCTI JJig O€3MeKdu Ta YNPaBIiHHS
noctynoMm. Hemoniku: Moxke OyTH CKJIQJIHUM JJIsi OCBOEHHS KOPHCTYBauaMH, sIKI HE
3HaoMi 3 ekocucTeMoro Microsoft; oOMekeHa KUIBKICTh 1HTErpaiiii 3 CTOPOHHIMH
JoaaTKaMu opiBHSHO 3 Slack.

3. Zoom. OcHoBHi (yHkii: Bineo koHdepeHIiii 3 BUCOKOIO SIKICTIO 300pa’KeHHS
Ta 3BYKY; MOKJIMBICTb NPOBEJCHHS BEOIHAPIB Ta OHJIAMH-3yCTpIYEH; 3aMKC 3yCTpiyueH,
4yaT, €KpaHHa JeMOHCTpaiis; iHTerpamis 3 kanengapsmu (Google, Outlook);
niaTpuMKa Benukux 3yctpideit 1o 1000 ygacHukiB (B 3anexxHocTi Bin tapudy). o

nepeBar BITHOCUTBCS: BUCOKA SIKICTh BIJIEO Ta 3BYKY; IIPOCTa OpraHizaiis BeOiHapiB
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Ta 3yCTpiuel; MacIITabOBaHICTh JIA BEIMKUX ayJIuTOpid; 1HTerpaiis 3 IHIIMMH
iHcTpyMenTtamu (Google, Microsoft). Hemoniku: miaTHuil 1octyn 10 BeiX (GyHKIINA
(oOMexxeHHsT Ha KUIBKICTh YYaCHUKIB 1 4ac 3ycTpidui B O€3KOIITOBHIN Bepcii);
iHTepderic Moxke OyTH CKIaJAHUM JJIs HOBHX KOPHCTYBayiB; HE Ma€ (QYHKIIN as
oOMiHy (haiiiaMu Ta yIpaBJIiHHS 3aBJIaHHSIMH.

4. Google Meet. OcHoBHi ¢yHKIUI: Biieo KOH(EpeHLii Ta 4aTH; 1HTErparis 3
Google Calendar 1 Google Workspace; moxnuBicTh npoBeaeHHs 3yctpiueit 1o 100
YYAaCHHKIB B O€3KOIITOBHIN Bepcii; Oe3neKa Ta 3aXUIEHUI JOCTY; JETKUil 10CTYM JI0
daitnie yepe3 Google Drive. Jlo mepeBar BIZHOCUTBHCA: OE3KOIITOBHUM JIOCTYI J0
OCHOBHMX (DYHKIIIH; iHTerpaiis 3 iHmumMu npoaykramu Google (Google Docs, Sheets,
Drive); Jerkicte y BUKOpHUCTaHH1, 0coOiMBO Jisi kopucTyBadiB Google Workspace;
MPOCTOTa OpraHizallii 3ycTpiued s Mallux 1 cepenHix rpymn. Hemomiku: oomexeHa
KUIbKICTh (YHKIIM TOPIBHAHO 3 Z0OOM; MEHbBIIE HaJalITyBaHb [JISl BEIUKUX
3ycTpiueil 1 BeOlHapiB; HEMae MIATPUMKH JJIsl CKIAJHUX CIEHapiiB BeOIHApiB 1
TPEHIHTIB.

5. Trello. OcHoBHI (yHKIIi: Bi3yajabHE YNPaBIiHHA MPOEKTaMU 4epe3 KaHOaH-
JIOIIKK; CTBOPEHHS KAapTOK JUIsl 3aBlaHb 3 MOXKIIMBICTIO JOAAaBaHHS KOMEHTAapiB,
daiimiB 1 TepMmiHiB; iHTerpamis 3 iHmMUMU 1HCTpyMeHTamu (Slack, Google Drive,
Zapier); mpocTOTa y BUKOPUCTaHHI Ta HajamTyBaHHI. Jlo mepeBar BiJIHOCUTHCS:
MPOCTOTAa BHUKOPUCTAHHS 1 HANAIITyBaHHS, BI3yalIbHHM TMIAX1A 70 YHNpPaBIiHHS
nmpoekTamu; OE3KOITOBHA Bepcis 3 OCHOBHUMHU GyHKIisiMU. Hemomiku: oOMmexeHi
MO>KJIMBOCTI JJIsl CKJIQJHMX MPOEKTIB 1 aHAIITUKU; MEHbIIE (YHKIIN MOPIBHSIHO 3
IHITUMU TUIATGOPMaMHU ISl YIIPABIIHHS MTPOEKTaAMHU.

6. Asana. OcHOBHI (PYHKIIIi: yNpaBiiHHS TPOEKTAMU 3a JOMOMOTOI CITHCKIB,
KaJIeHTapiB 1 KaHOaH-JOIIOK; JeTajdbHE YyIpPABMIHHS 3aBAaHHSAMHU (TEpPMIHHU,
npiopuTeTH, pecypcu); iHTerpamis 3 iHmuMu cepBicamu (Slack, Google Drive,

Microsoft Teams); MOXJIMBICTh aHAII3yBaTU MPOJYKTUBHICTH 3a JIOTIOMOTOIO 3BITIB.
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Jlo mepeBar BITHOCUTHCS: OLIBII po3MIMpPeHa (YHKIIOHANBHICTD [JISl BEJIHKUX
MPOEKTIB; MOXJIMBICTh THYYKOTO HaNAIITyBaHHSA MPOIECIB; MIATPUMKA CKIIATHOI
aHATITHUKY 1 3BITHOCTI. Hemomiku: BuIa CkiiaaHiCTh OCBOEHHS MOpiBHAHO 3 Trello.
Koxna xomyHikariiina miargopma mae cBOi mepeBaru, 1 BUOIp ONTHMAIbHOTO
IHCTPYMEHTY 3aJICKUTh BIJT KOHKPETHUX BHMOT Oprasisariii, ii mMacmrabiB Ta THITY
nisibHOCTI. [l Oi3Hecy, 1€ BakMBa IHTErpamis 3 IHIIMMH KOPIOPAaTUBHUMHU
IHCTpyMeHTaMH Ta Oe3reka, mepeBary MoxxyTb MaTu Microsoft Teams a6o Zoom. Jljis
HEBEJIMKUX KOMaHJ ab0o OcOoOMCTMX KOMYHiKauiid 3pyuyHuM Oyne Slack. Skmo x
OCHOBHA TOTpeba mojsirae B ympaBiiHHI mpoekTtamu, TO Asana 1 Trello HagaroTh

MOTY>KH1 MOKJIMBOCTI JUIsl OpraHi3aiiii poOOTH 1 JOCATHEHHS IIJICH.

1.5. IIpoOsaeMu Ta 00OMeKEHHSI CYYACHHUX pillieHb y c(hepi KOMyHIKaIiiTHNX
miarpopm

CyuacHi KOMyHIKalliiH1 IaTGopMu, HE3BaXKaloun Ha CB1M BEJIMKWNA MOTEHITAM 1
PO3BUTOK, CTUKAIOTHCA 3 HU3KOIO TTPOOJIEM Ta OOMEKEHb, K1 MOXKYTh BIUIUBATH Ha 1X
€(DEeKTUBHICTb 1 3pYyYHICTh BUKOPUCTaHHS. PO3TsiHEMO OCHOBHI MPOOJIEMH, 3 SIKUMHU
CTUKAIOTHCS 11 PILLICHHS:

1. [Tpo6emu 3 6e3nexoro Ta KOHD1ICHIIHHICTIO:

- 0araro KOMyHIKalliHUX MiaTdopM 30epiraroTh BENMKI OOCSITH OCOOMCTHUX
JAaHUX, JIOKYMEHTIB Ta TIOBiJOMJIeHb. HeBiAMOBIMHICTH cTaHmapTam Oe3meku abdo
BPa3JIMBOCTI B CHCTEMaX MOXYTbh MPU3BECTH 10 BUTOKY iH(OpMaIIii, 10 CTAaBUTH i
3arpo3y KOH(1ACHIIIHICTh KOPUCTYBAYiB;

- He BCl TIatGopMu MarwTh MOBHE mudpyBaHHsA KiHIEBUX Touok (end-to-end
encryption), 10 MOX€ JO3BOJUTU CTOPOHHIM ocob0amM abo HaBiTh CaMUM

nocTayaJIbHUKaM MOCIYT OTPUMYBATH JIOCTYII 10 OCOOMCTUX JTaHUX KOPUCTYBaYiB;
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- 3JI0OYUHII MOXYTh BHKOPHUCTOBYBATH BPA3JIMBOCTI MIATPOPM ISl 3aMMyCKy
IIKIJIMBUX TIporpaM abo ¢illIMHr-aTak, 1Mo MOXEe MPU3BECTH JI0 BTPATH JaHUX a0o0
HOpYIIEHHS pOOOTH TIATHOPMH.

2. MacmTaOoBaHICTh 1 TPOYKTUBHICTb:

- matopMu, K1 MIATPUMYIOTh BEJIUKY KUIBKICTh KOPHCTYBadiB a00 BEIMKUMA
00CST OJHOYACHHX 3’ €AHAHb (HANPUKIIAJ, BiACOKOH(EPEHIIii 3 COTHIMU yYaCHUKIB),
MOXYTh CTHKaTUCA 3 TMpoOjeMaMu TMPOAYKTHUBHOCTI, TaKMMU SIK 3aTPUMKH,
MOTIPUIEHHS SKOCTI 3BYKY Ta 300pakXeHHsI, 3aBUCAHHS Ta PO3PUBU 3’ € THAHHS;

- Oararo miargopM MarOTh JIIMITH Ha KUIBKICTh YYAaCHHKIB y dYaTax ado
BIICOKOH(EpEHIIX, L0 MOXKEe OOMEXKyBaTH iX BUKOPUCTaHHS B BEJIMKHUX
OpraHizauisx 4 JJis INI00aNIbHUX 3aXO0/1B;

- geski miaaTtdopMH, OCOOIMBO Ti, IO MPALIOIOTh 3 BEJIUKUMH OOCSITaMu
MYJBTUMEIIMHUX JaHuX (BiJ€0, 300pakeHHs, (ailin), MOXKYTh CIOXXMBATH 3HAYHY
KUIBKICTh CHCTEMHHUX pPECypciB (ONEpaTHUBHOI IaM’ ATi, MPOIECOpa), IO MPU3BOAUTH
710 YIOBUIBHEHHS pOOOTH Ha MEHII MOTYKHUX MPUCTPOSIX.

3. InTeponepabenbHICTh 1 IHTErpauis 3 IHIIMMH CUCTEMaMHU:

- Y IESIKUX BUIAJIKaX KOMYHIKallIiHI TNIaTGOpMU HE MIATPUMYIOTh IHTETPaLIIO 3
IHITUMU THCTPYMEHTAMM, TaKHUMH SIK CUCTEMHU YyrpasiiHHA mpoektamu, CRM abo
TOKyMeHToO0OIT. [le ycknaaHioe iX BUKOPUCTaHHS B O13HEC-CEPEOBUIII, 1€ BaXKJIUBA
€IMHA €KOCHCTEMA IHCTPYMEHTIB;

- xoy4a Jesiki miatdopmu, Taki gk Slack 1 Microsoft Teams, npornonytooTs 6arato
MOKJIMBOCTEW IS IHTErpallii, 1HIII CEpPBICH MOXYTb MaTh OOMEXKEHY KIJIbKICTh
JOCTYITHUX JOAATKIB 1 TUIAriHIB JJIS MIAKIIOYEHHS JI0 CTOPOHHIX CHCTEM, IO
oOMexye (PyHKITIOHATIbHICTb.

4. 3py4HICTb Ta AOCTYMHICTb JJI1 KOPUCTYBAUiB:

- OubmIicTh TUTATGOPM MAIOTh BEIHMKY KUIBKICTh (DYHKIIINA, ajieé HOBHUM

KOPUCTYBauyaM MOKe OyTH Ba)KKO OpI€HTYBATHUCS B iHTepdeicl 1 HanamTyBaHHax. Le
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MO>KE MPU3BECTH 10 3HKEHHS MPOTYKTUBHOCTI, OCOOJIMBO Yy BEIMKUX KOMaH/, e €
HOBauYKH 200 MaJIOJIOCBITYEHI KOPUCTYBaYi;

- TesKi 1aThopMH He MAaOTh 3pyYHUX MOOUTBHHX a00 BEO-BEPCiii, 0 OOMEKYE
MOKJIUBICTh KOPHUCTYBAaTHUCSA HUMH Ha PI3HUX NPHUCTPOSX, OCOOIMBO B yMOBax
Bi/IJ1aJIeHOi poO0TH a0 MOOIITBFHOCTI CIIBPOOITHHUKIB;

- iHTepdeiicn maaThopM YacTO ONTHUMI30BaHI Il BEJIWKHX MOHITOPIB, 1 iX
BUKOPUCTAHHA Ha MallUX eKpaHax (Hampukiaa, Ha cMapTdoHax) Moxe OyTu
HE3PYYIHHM.

5. 3anexHicTh Bia [HTepHET-3’ € THAHHSL:

- KOMYHIKaIiiHl 1miaThopMH 4YacTO BUMArarTh CTAOUIBHOTO Ta IIBHIKOTO
InTepuer-3’eqHanHs sl 3a0€3ME€UeHHs SKICHOI Mepenayl JaHux (0COOJMBO IS
BiJlcokOH(pepeHIin). Y pailoHax 3 ToraHuM I[HTepHET-3’€IHAHHSIM KOPHUCTYyBayi
MOXXYThb CTHUKATHCS 3 TepepBaMH, HU3BKOIO SKICTIO BiJIeO Ta 3BYyKy ab0 HaBIThb
HEMO>KJIUBICTIO MIJKIIOYUTHUCS 10 MIIAaTHOPMH;

- OUIBIIICTh CYyYaCHMX KOMYHIKAIIMHUX TIaTGOpM MPAIOI0Th B XMapi, IO
O3Hayae, M0 JOCTYN 10 JaHUX 1 (DYHKIIOHAJBHOCTI 3aJICKUTh BIJ 30BHIIIHIX
cepBepiB. B pa3i 300iB a00 0OMeKeHb y XMAapHUX MPOBANUJIEPIB 1I€ MOKE MPU3BECTU
JI0 IPOCTOIB 200 BTpaTH JIOCTYITY J0 BaKIUBOI iH(MOpMAaIii.

6. [Ipo6nemu 3 KOH(IICHIIIHICTIO Ta BIAMIOBIIHICTIO CTaHIapTaM:

- 30ip 1 00poOKka 0coOMCTUX JaHUX KOPUCTYyBadiB (OCOOJHMBO B KOHTEKCTI
BIJIMOBIHOCTI TakuMm HopMmatuBaMm, sik GDPR) € BaximBow mpoOiemoro yis
miaThopM, SKI HE 3aBXKIW JOTPUMYIOTBCS BHUMOT MO0 3aXUCTy JaHUX 1
MIPUBATHOCTI;

- Oarato miat@opM HE HANAIOTh YITKUX 1 3pO3yMUIMX YMOB BUKOPHCTAHHS Ta
HOJIITUK KOH(D1IEHIIHHOCTI, III0 MOXKE€ CTBOPIOBATH HEBU3HAYEHICTh Y KOPUCTYBayiB
II0JI0 TOTO, SIK TXHi JIaHI 00POOJIAIOTHCS 1 30€pIraroThCA.

7. ®1HaHCOB1 OOMEXKEHHS Ta TOCTYMHICTh:
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- Iesiki KoMyHikariiHi matdopmu (Hanpukian, Zoom, Microsoft Teams, Slack)
BUMAralTh IUIATHUX MIANUCOK JJIA JOCTYMy JI0 MOBHOTO (PyHKIIOHATy abo s
BEJIMKUX KOMaH]I, 1110 MOXKe OyTH JOPOTUM JIJIsl MAJIMX OpraHi3ailiil abo craprariis;

- Oe3komTOBHI Bepcii TwIaTrGopM YacTO MAOTh CYTTEBI OOMEXEHHS B
(YHKITIOHATBHOCT] (HANpPHKJIAJ, OOMEXKEHHS Ha KUIbKICTh YYaCHHMKIB, TPUBAIICTh
3yCTpiuer, MOXIMBOCTI 30epiranHs (ailyliB TOIIO), MO 3MYIIyE KOPUCTYBadiB
MIePEXOIUTH Ha TUIaTHI TapudHu.

8. ETnuHi1 Ta coianbHi mpo0iaemMu:

- Tutatopmu, 0COOIMBO B yMOBAaX NUCTAHIIMHOI pOOOTH, MOKYTh IMPU3BECTH 10
3aJIEKHOCTI BiJl TEXHOJIOTIH, 10 3HIKYE OCOOUCTY B3a€MOJIII0 Ta CTBOPIOE Oap’epu B
KOMYHIKaIIi1 MiX JIIOJIbMH;

- BUKOPHUCTaHHS OJHUX 1 THUX caMuxX IUIaThopMm g poOOTH Ta OCOOMCTHX
noTped MOKe MPU3BECTHU JI0 BUTOpPAHHS a00 TPYAHOIIB Y BCTAHOBJICHHI YITKUX MEX
MIK pOOOYHUM Ta OCOOMCTUM YaCOM.

CyvacHi KOMyHIKaIliiiH1 mI1aTGOpMH € BOKIUBUMU THCTPYMEHTAMU JIJisi O13HECY,
OCBITH Ta OCOOMCTUX KOMYHIKallli{, ajle BOHU MalOTh HU3KY MpoOsieM 1 0OMEKEHb, K1
HEOOX1THO BpaxoBYyBaTW Mpu ix BUOOpi Ta BUKopucTaHHI [33-36]. Bix mpoOnem 3
0e3mekor0 Ta KOH(DIICHIIMHICTIO 10 OOMEXKEHb MacIITadOBAaHOCTI Ta 3PYYHOCTI
BUKOPUCTAHHA — 11 (AKTOpH MOXYTh 3HAYHO BIUIMBATH Ha €()EKTUBHICTH 1
MPOAYKTUBHICTh. PimeHHs 1ux 1poOjieM BHUMAararoTh IOCTIHHOTO OHOBJICHHS
TEXHOJIOT1M, TMOKpalieHHs 1HTep(deiciB, AOTpUMaHHA CTaHAAPTIB Oe3MeKku Ta
ajanTallii 10 HOBUX BUMOT KOPUCTYBauiB.

BucHoBkmu 10 po3aiay 1

1. CyyacHi migxoau Juisl MATPUMKA KOMYHIKAIIHOT IIsUTbHOCTI CIPsIMOBaH1 Ha
BUKOPUCTAHHS HOBITHIX TEXHOJOTIM [JIsi TIOKpAIIeHHS €(QEeKTUBHOCTI OOMIHY
iH(popMaIriero B opranizaiiiax Ta 3 ayauropiero. KimouoBumu HanpsiMkamu € nudposi

KOMYHIKallii, mepcoHainizaiisi oOMiHy i1H(pOpMaIli€ero 3a JOMOMOIOI AaHANITHUKU Ta
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MITYYHOTO 1HTEJNEKTY, a TaKOX IHTerpalis pI3HUX KaHaIiB KOMYHIKAIl s
CTBOPEHHsI LUIICHOTO aocBiny. KpiM Toro, BaXJIMBUMHU acleKTaMU € 3alydeHHS
ayITOpii Yepe3 IHTEPaKTUBHICTh Ta TelMmi(ikalito, aBTOMaTH3aIlis TPOIECIB 1
3aCTOCYBaHHS 4aT-00TiB, a TAaKOX JTOTPUMAHHS MPO30POCTI Ta €TUKU B KOMYHIKAILIii.
['moGamizamiss Ta 0araTOMOBHICTh € BaXKJIMBUMHU IS €(PEKTUBHOI B3aeMojii 3
MDKXHAPOJHOIO ay/IUTOPIEI0, a IHKIIO3UBHICTh Ta AOCTYIHICTh 3a0€3MeUyl0Th PIBHUN
TocTyn 10 1HdopMallli sl BCiX KOPUCTyBadiB. AHaMI3 JaHUX 1 3BOPOTHUM 3B’SI30K
CIPHSIOTH MOCTIHHOMY BIOCKOHAJIEHHIO KOMYHIKAI[IHHUX cTpaTterii. Bel 1l enemeHnTu
GbopMyIOTh KOMIUIEKCHMM MiAXi JO Cy4YacHOi KOMYHIKaliiHOI IsUTbHOCTI,
OpIEHTYIOYMCh HAa MaKCUMaJbHy €(EKTHBHICTb 1 aJamnTailiio 10 3MIHIOBAHUX YMOB
30BHIIITHBOTO CEPEIOBUIIIA.

2. Ilporpamue 3a0e3mneueHHs Il KOMYHIKallli € BaXXJIMBUM 1HCTPYMEHTOM Y
pi3HUX cepax AISUTBHOCTI, 3a0e3meuytoun e(EeKTUBHY B3a€EMOJIII0 MK JIIOJAbMHU Ta
oprasizauisiMu. B 3anexHoCTI BiJl HOTpeOd KOHKPETHOI c(hepH, iICHYIOTh pI3HOMAaHITHI
IHCTPYMEHTH, IO JO03BOJIAIOTH ONTUMI3ZYBaTH poOOUYl MPOIECH. Y KOPIOPATHBHUX
KOMYHIKAIlIIX MONyJApHI MiIaTGOpMHU JUisi KOMaHAHOI POOOTH Ta YNpaBIIHHA
npoexktamu, Taki sik Slack, Microsoft Teams Ta Asana. {1 MapKETHHTOBUX
KOMYHIKaIllii BUKOPUCTOBYIOThCA MaTopmu uisi aBToMaTH3alii email-po3cuiiok i
coliaibHUX Mepex, Takl gk Mailchimp ta Hootsuite. B ocBiTHbOMY cekTOpi
1HCTpyMeHTH, ik Zoom Ta Google Classroom, cripusitoTh €peKTUBHIN B3a€EMOIIT Mk
BUKJIaJlayaMu Ta cTyJeHTamu. [Iporpamue 3abe3nedyeHHs I Bil€OKOH(DEpeHIIiid,
BKitouaroun Skype ta Google Meet, € He3amiHHUM /71 013HECY, OCBITH Ta MEIUIIMHHU.

[IpaBunbpHU BUOIp IporpaMHOro 3a0e3MevYeHHs TO3BOJISIE OpPTraHi3allisiM 3HaYHO
MOKPAIUTA BHYTPIIIHIO Ta 30BHINIHIO KOMYHIKAIlO, MIABUIIUTH €(EKTUBHICTh
poboTu Ta 3a0e3NMeYUTH 3PYUHICTh ISl KOPUCTYyBadiB. 3 OIJISAY Ha PI3HOMAHITTA
IHCTPYMEHTIB, KOXHA OpraHi3allisi Ma€ MOXJIMBICTh MiAIOpaTH HANOUIBII BIAMOBIIHI

pILIEHHS AJI CBOIX crenu@iuHuX NoTpeod.
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3. Po3poOka koMyHiKamiiHUX TIaTGOpM BHMAarae 3acTOCyBaHHS MIMPOKOTO
CIIEKTpa Cy4YacHUX TEXHOJIOT1H Ta 1HCTPYMEHTIB, 5Kl 3a0€3Meuyl0Th €(PEeKTHUBHICTD,
Oe3neky Ta MacmTaboBaHICTh. BaxnmuBuMu ertamamMu € po3poOka 3pydHHX
KOPHUCTYBAIbKUX 1HTEP(EICIB, BAKOPUCTAHHS MOTYXKHUX CEPBEPHUX TEXHOJOTIN NSt
00poOKM 3amuTiB Ta 30epiraHHs JaHUX, a TaKOX peaji3allisi BIpTyaJlbHHUX 4YarTiB,
TOJIOCOBUX Ta B1JIe0 KOMYHIKalliii y peaabHOMY Yaci. /[t MacitaboBaHUX 1 IIBUIKUAX
JOJIaTKIB ~ Ba)JIMBO BHUKOPUCTOBYBAaTH TEXHOJOTIi s OOpOOKM  BEJIMKHUX
HaBaHTa)XeHb, Takl K Kubernetes 1 Docker.

3abe3meueHHsT 0€3MeKH TaKOXK € KPUTUIHUM aCMEKTOM, 1€ BUKOPUCTOBYIOTHCS
nepenoBi  TexHoyorii mudpyBaHHs Ta aBTeHTudikamii. [IpaBuwibHHI  BUOIp
IHCTPYMEHTIB Il TECTYBAaHHsS, MOHITOPHUHIY Ta OOpOOKM JaHHX J03BOJISIE
HITPUMYBATH BUCOKY MPOAYKTUBHICTD 1 CTa0lIbHY po0OTY miarGopmu. Y miCyMKY,
JUIsT  pO3pOOKKM e(PEeKTUBHOI KOMYHIKAIIHHOI ImiIaThopMu HEOOXigHO oOupatu
IHCTPYMEHTH,  [KI  BIANOBIIAIOTh  CHEUU(IYHUM  BUMOTaM  KOPUCTYBadiB,
3a0e3neuyoTh 0Oe3neky 1 MacmTaboBaHICTh, a TAaKOX IHTErPYIOTHCS B €IUHY
e(EKTUBHY CHCTEMY.

4.V nopiBHAJIBHOMY aHalli31 iICHYIOUHMX PILIEHb JJIs1 KOMYHIKAUIMHUX T1AaTHOpM
OyJI0 PO3TJIIHYTO PI3HI IHCTPYMEHTH, IO BUKOPUCTOBYIOTHCS JUIsl BHYTPIIIHIX Ta
30BHIIIHIX KOMYHIKallld, Opradizanii cmoiBmpami B KOMaHJaxX, IPOBEICHHSI
BiJICOKOH(EPEHIIIN, a TaKOX yIpaBiiHHSA npoektamu. KoxHa 3 mimatdhopm Mae cBOi
CWJIbHI CTOPOHHM Ta OOMEXKEHHS, 110 BU3HAYAE iX MPHUAATHICTH NI PI3HUX CIIEHAPIiB
BUKOPHUCTAHHS:

- Slack Ta Microsoft Teams € nBoma HaWOIIBIT MOMYJIAPHUMHU TUTATPOPMAMU
1151 G13HEC-KOMYHIKallii, 1e Slack BUALISEThCS CBOEIO TPOCTOTOIO 1 BEIUKUM YHCIIOM
1HTerpaniil 3 IHmUMH 1HCTpyMeHTaMH, a Microsoft Teams Mae nepeBary B KOHTEKCTI
Opraizailiii, 110 aKTUBHO BUKOPHUCTOBYIOTh Microsoft 365 1 noTpelyroTh CKIaaHUX

MO>KJIMBOCTEHN ISl YIIPABIIHHS 3yCTpiuaMu Ta O€3MeKu;
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- Zoom 1 Google Meet — 1e OCHOBHI I1HCTPYMEHTH [UIsl TPOBEIACHHS
BijJIcoOKOH(epeHIIi. Zoom 3a0e3nedyye BHCOKY SKICTh BIJIEO Ta MIATPUMYE BEIUKI
ayIuTopii, MmO poOUTH WOTO ONTUMAIBLHUM BHOOPOM [IJIi BEIUKHX BEOIHApIB 1
3ycTtpiueii. Bognouac Google Meet mpomoHye mpocToTy B iHTerpaiii 3 I1HIIUMH
npoaykramu Google, € 6e3KOITOBHUM 1 HIAXOAUTH JIsi MaJUX 1 CEpeAHIX TPYIL;

- ¥V cermenTi MoOimpHUX MeceHxkepiB WhatsApp ta Telegram Takoxx MarTh
3HAuUHYy MOMyJsipHicTb. WhatsApp BiJJ3HaYa€ThCS CBOEIO MPOCTOTOIO 1 O€3MEKOI0, alie
OOMEKEHHSAM Ha KUIBKICTh y4YacHUKIB rpynu. Telegram, 3 1Hmoro OOKy, NpONOHY€
0e3miu (QyHKUIA U aBTOMAaTU3alii Ta MNIATPUMY€E BEJIMKI TpPyIH, OJHAK MAae
0OME>KEH1 MOMIJIMBOCTI JIJIs1 BIICOKOH(DEPEHITIH;

- YV «xareropii ynpaBmiHHS npoektamu Trello 1 Asana nponoHyroTh pi3HI
miaxoau A0 opranizamii po6otu. Trello miaxoauTh aJis HEBEIUKUX KOMaHJ 3aBISKH
CBOEMY MPOCTOMY 1HTEpPeiCy 1 Bi3yallbHOMY MIIXOIy A0 YIPaBIiHHS 3aBIaHHSIMH,
ToAl AK Asana 3abe3nedye OUIbIY THYYKICTh 1 MOXJIMBOCTI JUIsl CKJIAJIHUX MPOEKTIB,
aJie Ma€ BUIIUNA PIBEHb CKJIATHOCTI.

5. CydacHl KOMyHIiKalliHI TIaTQopMHU, HE3BAXKAIOUU HAa 3HAYHUI PO3BUTOK 1
MOTEHI[1aJl, CTUKAIOThCS 3 HU3KOIO MPOOJIeM Ta 0OMEXEeHb, K1 MOXKYTh 3HIXKYBATH 1X
e(eKTUBHICTh 1 3pY4HICTh BUKOpUCTaHHSA. OCHOBHMMH mpobiieMaMu €: Oe3rneka Ta
KOH(1IEHIIMHICTh; MacITA0OBAaHICTh 1 NPOAYKTUBHICTH, I1HTEPOIEPaOENbHICTh 1
IHTerpaIis; 3py4YHICTb Ta JOCTYMNHICTb, 3aJICKHICTh BiA IHTEepHET-3’€IHAHHS;
KOH(D1ICHIIIIHICTh Ta BIAMOBIAHICTh CTaHAApTaM; (PIHAHCOBI OOMEXKEHHS; €THUYHI Ta
coliayibHi npobsieMu. TakuM YMHOM, MPU BUOOPI Ta BUKOPUCTAHHI KOMYHIKallIMHUX
maThopM BaXKIIMBO BPaxOBYBATH IIi MPOOJEMHU Ta OOMEXKEHHS, a TAKOX CHPUSITH
MOCTIHHOMY OHOBJICHHIO TE€XHOJIOT1H, BAOCKOHAJIEHHIO 1HTEep(dENCiB 1 3a0e3MeUeHHIO

Oe3mneKu JJ1s1 JOCATHEHHSI MaKCUMaIbHOI €(DEeKTUBHOCTI B POOOTI.
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PO3JLI 2. MPOEKTYBAHHS ITIPOT'PAMHOI'O 3ABE3INIEYEHHS JIUIS
MIATPUMKH KOMYHIKAIIMHOI AISSJTIbHOCTI

2.1. Po3poOka apxiTeKTypH NPOrpaMHOro 3ade3nedyeHHsl AJsl MiATPUMKH

KOMYHIKAIIAHOI AisIbHOCTI

ApXITEKTypa MpPOrpaMHOro 3a0€3MEUEHHs € OCHOBOIO Ji HOro IMOJajbIIOro
PO3BUTKY, MIATPUMKU Ta MaciuTaOyBaHHA. Po3poOka apXiTeKTypu Il CUCTEMH, IO
NIATPUMY€E KOMYHIKAUIWHY ISUIbHICTb, BKIIIOYa€ B ce0€ BHU3HAYECHHS OCHOBHUX
KOMIIOHCHTIB, iX B3aEMOJII, a TaK0oX BHOIP TEXHOJOTIH, sKiI 3a0e3MeuyroTh
e(heKTUBHICTh, MACIITA0OBAHICTh Ta Oe3neKy cucremu [37-41]. Po3rissHeMO OCHOBHI
eTanu Ta NIPUHLUUIN PO3POOKU apXITEKTypU:

1. OcHOBHI BUMOTH JI0 apXiTEKTypH KOMYHiKaiiitHoi matdopmu. ITpu po3pooii
apXITEKTYpHU KOMYHIKALIITHOTO MpOrpaMHOro 3abe3nedyeHHs] MOTPIOHO BpaxoBYBaTH
HACTYTHI BUMOTH:

- MacIITabOBaHICTh (CMCTEMa MOBUHHA OyTH 3JaTHA MIATPUMYBATH 301IbILIECHHS
KUJIBKOCT1 KOPUCTYBaYiB Ta 00CATIB JAHUX, HE 3HUKYIOUH MTPOTYKTUBHOCT!);

- MPOAYKTUBHICTh (3a0e3MeueHHs] MBUAKOI OOpOOKM MaHMX 1 peajbHOro dYacy
O0OMIHY NTOBIJJOMJICHHSIMH, B1JI€O- Ta TOJIOCOBUMH JI3BIHKAMM );

- HQAIWHICTh 1 JOCTYMHICTh (CHMCTeMa IOBMHHA MpaioBaTd 24/7 3 BUCOKHUM
piBHEM JOCTYITHOCTI 1 6€3 3001B);

-Oe3neka (mwmdpyBaHHS JaHUX, ayTEHTH(QIKALs KOPUCTYBadiB, KOHTPOJIb
JIOCTYITY Ta 3aXKCT BiJ aTak);

- iHTeponiepabenbHICTh (TUIaTpopMa NOBUHHA 3a0e3leuyBaTH IHTErpalioo 3

iHmMu cepBicamu Ta cuctemamu (CRM, daiinosi cxosuia, 30BHinHI API);
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2. ApXITEKTypHI MaTepHU Ta MIAXOAHW. 3aJEKHO BiJl BUMOT Ta CKIATHOCTI
CHUCTEMH, MOXKHA OO0OpaTH KUIbKa apXiTeKTypHUX MaTEpHIB I KOMYHIKaIlIiHOT
wiatopmu:

2.1. Kuient-cepBepHa apxitektypa. OCHOBHa apxiTeKTypa s OUIBIIOCTI
CydacHUX mporpaM. BoHa Bkito4ae J1Bi OCHOBHI YaCTHHM: KJIIEHT, IO B3a€EMOJIE 3
KopucTtyBadeMm (iHTepderic), 1 cepBep, o 00po0bIIsie 3amuTh Ta 30epirae naHi.

[lepeBaru: nmpocToTa y BOPOBaI)KEHH] Ta KEPyBaHHI; JIETKICTh Y MaciITaOyBaHH1
(IogaBaHHS HOBUX CEpBEPIB sl OOPOOKH 3aIUTIB); MPOCTE YINPABIIHHSA JOCTYIIOM 0
TaHUX.

Henomniku: Moke BUHUKHYTH HaBaHTaXXEHHS Ha CEpBEPH MPU BEIUKIM KIJIbKOCTI
OJIHOYACHUX MIJKJIIOYEHb; BUCOKA 3aJIeXKHICTh BIJ HAJIMHOCTI cepBepa.

2.2. MikpocepBicHa apxiTekTypa. MikpocepBicu — 1€ apXITEKTYPHHUUN CTUIIb, IPH
SKOMY CHCTEMa CKJIQJA€ThCS 3 HE3AJICKHUX MaJIUX CEPBICIB, KOKEH 3 SKUX BUKOHYE
NEBHY O13HEC-JIOTIKY.

[lepeBaru: THYYKICTh 1 MacmITabOBaHICTh: KOXEH MIKPOCEpPBIC MOXKHA
MacmTadyBaTH HE3QJIEKHO; JIETKICTh Yy HIATPUMII 1 PO3LIMPEHHI: KOXXEH CEpBiC
MOXHa 3MIHIOBaTM ©0€3 BIUIMBY Ha IHIII; KOXEH MIKpOCepBIC MOxke OyTH
peasizoBaHui 3a JIOTMIOMOT'0F0 PI3HUX TEXHOJIOTIH, 3aJI€KHO BiJ] BUMOT.

Henomniku: ckiaaHICTh B yIpaBliHHI KiJTbKOMa MiKpOCEpBICAMH, OCOOJIMBO ISt
MajJuxX KOMaHJA; ToTpedye Oulbllie pecypciB Ijs MIATPUMKUA (HANpUKIAI, s
OpKecTpallii KOHTEMHEPiB, MOHITOPUHTY 1 T.1I.).

2.3. Apxirektypa Ha ocHOBI nofii (Event-driven architecture). ApxiTekTypa, sika
pearye Ha mofii (HampuKiIaa, HOBE TOBIAOMIICHHS a0 MMiIKIIOYCHHS] KOPUCTYyBaya) i
3amycKae BIAMOBIAHI Aii.

[lepeBaru: migBuUIIEHa MPOSYKTUBHICTh, OCKIJIBKA CUCTEMa MOXE pearyBaTd Ha

nojii B peaJibHOMY dHaci; MOKpalieHa IHTerpallis 3 IHIIMMH CHUCTEMaMH, OCKUIbKH
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nomii MOXyTh OyTH OOpoOJeHI IHIMMH MiKpocepBicaMH; MOXKe 3a0e3NmequTH
BHUCOKHUH PiBEHb MACIITaA00BAHOCTI Ta BIAMOBOCTIAKOCTI.

Henomiku: Moxe OyTH CKIQAHOIO B peaiizamii Ta BiIIaAli; MOTPIOCH HiTKUi
KOHTPOJIb 3a MOPSIKOM TOIH.

3. KomnoHeHTH apXiTeKTypH KOMYHIKaIiiHOT TiaTdhopmMu

3.1. Imrepdeiic xopuctyBaua (UI). KommoneHT, uepe3 sKuii KOpUCTyBadi
B3a€EMOJIiIOTh 3 cucteMor. Ile moxyTb OyTh BeO- abo MOOIIBHI JOJATKH IS
CHUJIKYBaHHS 4epe3 4aTu, BlAcoKOH(epeHiii, ooMiH ¢ainamu. Texnonorii: React,
Angular, Vue.js nys Be6-gonarkib; Swift, Kotlin ayist MOOUTbHMX TOAATKIB.

3.2. O6po6ka 3amutiB (API). Cucrema moBunHa matu API, sxe mo3BoIsIE
KJIIEHTaM B3aeMofisiTu 3 cepBepoM. APl € ocHoBow mjisi OOMiIHY JaHUMU MIXK
CEpBEPOM 1 KITIEHTOM, @ TaKOXK JIJIs 1HTErpailii 3 IHIIKUMHU TIaTpopMaMu. TeXHOJOTIi:
RESTful API, GraphQL 1t rHydKuX 3anuTiB.

3.3. Mopaynbs 30epiranHs jgaHux. ba3za pmaHux qns 30epiraHHs  BCiX
KOPUCTYBAIlbKUX JaHUX (TOBIIOMIICHHS, aiam, icTopis MA3BIHKIB, mpodimi
kopuctyBauiB). Texnosnorii: pensuiini 6a3u  ganux (PostgreSQL, MySQL) s
CTPYKTYpOBaHMX JAaHMX, HepensaniiHi (MongoDB) ana Outeln rHydkoi pobotu 3
JaHUMH, 1110 YaCTO 3MIHIOIOTHCSL.

3.4. Monynbs KOMyHiKaiiil (4atu, O3BIHKH). Moaynb ais 0OpoOKH TEKCTOBHX 1
MYJIBTUMEIIMHUX TTOB1JIOMJICHB, TOJIOCOBUX 1 Bifieo n3BiHKIB. Texuonorii: WebRTC
JUUISL B1JI€O- Ta TOJIOCOBUX J3BiHKIB, Socket. IO s peanbHOro 4acy moBiOMIICHb.

3.5. Moaynp Oe3sneku. KoMmmoHeHT, 110 BIANOBIZAaE 3a ayTeHTU(IKaIO Ta
aBTOPU3AIlII0 KOPUCTYBauiB, MU(pPyBaHHA NaHUX 1 3aXHUCT BiJl HECAHKI[IOHOBAHOTO
noctyny. Texnomorii: OAuth 2.0 nns ayrentudikarii, JWT (JSON Web Tokens) nins
ynpasiniHHs cecisimu, TLS/SSL s 3axunienux 3’ €1HaHb.

3.6. Moaynb MOHITOPUHTY Ta aHAITUKU. MOIyb JUisi 300py METPUK CHCTEMH,

MOHITOPUHTY pPOOOTHM KOMIIOHEHTIB, 30MpaHHS JIOTiB, a TAaKOX AHANITUKH IS
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BUSIBJICHHS ~ aHOMaJii, TIOKpaIeHHS SKOCTI  OOCIyroByBaHHS. TEeXHOJIOTII:
Prometheus, Grafana qyst monitopunry, ELK Stack nist 30opy Ta ananisy joris.

4. Texnonorii nns moOyIOBH apXiTeKTypu. [ns 3pydHOTO pO3rOpTaHHS Ta
MacmTabyBaHHS BHUKOPHCTOBYIOThCS TexHosorii Docker (koHTeiHepuzariis) i
Kubernetes (opkercrparitisi). Bukopuctanus xmapuux cepsiciB (AWS, Google Cloud,
Azure) no3BossiE MacmITadyBaTH 1HPPACTPYKTYPY Ta 3a0€3MEUUTH HAMIMHICTH. J[ms
ctBopeHHs API MoxxyTh BukopuctoByBaTHcs ppeitMmBopku Ha 6a31 Node.js (Express),
Python (Django, Flask), Ruby on Rails.

5. [IpuHUMIIY IPOEKTYBAHHS apXITEKTYPH:

- MOYJIbHICTh (KOEH KOMIOHEHT CUCTEMHU MOBUHEH OyTH HE3aJIeKHUM 1 MaTH
YITKO BU3HAYEHY POJIb);

- THYYKICTh (apXiTeKTypa TOBHHHA JIO3BOJIATU JIETKO BHOCUTH 3MIHH,
OHOBIIIOBATH Ta PO3IIUPIOBATU CUCTEMY );

- PO3MOAUNCHICTh (71 3a0e3MedYeHHsT MacIITabOBAaHOCTI M JOCTYMHOCTI CIij
BUKOPUCTOBYBATH PO3MOIIJIEHI CUCTEMHU);

- BUCOKA JIOCTYIHICTh Ta BIAMOBOCTIUKICTH (BaXXJIMBO 3a0€3MEUYUTH POOOTY
CHUCTEMH HaBITh Yy pa3i 3001B OJJHOTO 3 KOMIIOHEHTIB).

Po3poOka  apXiTekTypu HIporpaMHOro  3a0e3medeHHs IS HiATPUMKH
KOMYHIKAII{HOT  ISUTBHOCTI € KJIFOYOBMM €TarioM y CTBOPEHHI €(EeKTHUBHOI,
MacmTaboBaHOi Ta HajidHOT TwiaThopMu Il oOMiHY 1H(opmariiero. BpaxyBanHs
BUMOT II0JI0 MacIITa00BAaHOCTI, IIPOJYKTUBHOCTI, OC3MEKH Ta iHTErparii 3 1HIIUMH
CHUCTEeMaMH JO3BOJIIE CTBOPUTH CHCTEMY, fKa 37aTHa €()EKTHBHO 3aI0BOJBHSTH
noTpeOr KOPUCTYBAUiB y PEAIbHOMY Yaci Ta MPH BEIUKUX HABAHTAXKEHHSX.

[IpoananizyBaBIIM OCHOBHI apXITEKTYypHI MiAXOAM, 30KpeMa KIIEHT-CEPBEPHY
apXITEKTYpy, MIKPOCEPBICHY apXiTEKTypy Ta apXiTeKTypy Ha OCHOBI MOJIIH, KOXKHA 3

SKUX Ma€ CBOI MepeBaru 1 HeOMKHU Ji7ist po3poOku [13 Oyno o6paHo KITiEHT-CepBEpHY

apXITEKTYpYy.
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Taxkum yuHOM, PO3pOOKa APXITEKTYpH € OCHOBOIO ISl CTBOPEHHS MPOTPAMHOTO
3a0€3IeUeHHsI, 1110 BiJMOBIIa€ CYYaCHUM BUMOTaM IIIOJ0 KOMYHIKAIIMHOI A1sIbHOCTI,
3a0e3Meuyourd BUCOKHI PIBEHh KOPHUCTYBAIBKOTO JIOCBIy Ta CTAaOLIBHICTH POOOTH

Ha BCIX eTamax eKCIuTyaTallii CHCTeMH.

2.2, Onuc KOMIIOHEHTIB Ta iHCTPYMEHTIB NPOIrPaAaMHOr0 PpillIeHHA 1JIfA

MiATPUMKH KOMYHIKANIHHOI TiAILHOCTI

[Iporpamue pimeHHs AJid TIATPUMKH KOMYHIKALIIHOT A1SUTbHOCTI IIOBUHHO OyTH
noOy/ioBaHE 3 KITBKOX OCHOBHHUX KOMIIOHEHTIB, KOK€H 3 SKHX BIINOBIIae 3a
KOHKpeTHY (yHKLil0 abo cepBic y cucremi. [Jnsg edexkTuBHOI po3poOKH Ta
GyHKIIOHYBaHHS TaKoi MMIaTGOpPMH BaKJIMBO 3aCTOCOBYBATH Pi3HI IHCTPYMEHTH Ta
TEXHOJIOT1i, 10 3a0e3MedyyloTh 3pPYYHICTh JUIsi KOPUCTYBadiB, MPOTYKTUBHICTh
CUCTEeMHM, O€3IeKy Ta IHTErpaifio 3 iHIUMH cepBicamu. Humkde HaBeIEHO OCHOBHI
KOMITOHEHTH Ta IHCTPYMEHTH IIPOTrPAMHOTO PIIIICHHS.

1. InTepdetic kopuctyBaua (Ul) [42-44]. IuTepdelic kopucTyBaya € OCHOBHUM
KOMIIOHEHTOM [JIsl B3aeMOAIl KOpUCTyBayiB 3 Iuiatrgopmoro. Bin Moxe Oytu
MPEICTABICHUM SIK BeO- a00 MOOUIBHMIA TOJATOK, Yepe3 SIKUl KOPUCTYBaydl MOXKYTh
HAJICUJIATH MOB1IOMJICHHSI, 3J{1IMCHIOBATH JI3BIHKH, OOMIHIOBATHCS (haiijiaMu TOIIO.

IHCcTpy™MEHTH:

- React / Angular / Vue.js (st BeO-101aTKiB) — GpEHMBOPKHU NIJisi CTBOPEHHS
JUHAMIYHUX 1 IHTEPAaKTUBHUX BeO-1HTEp(PeCiB;

- Swift (mna 10S) / Kotlin (nnst Android) — MoBU miporpaMyBaHHS JjIsl CTBOPCHHSI
HATHUBHUX MOOUIBHHUX HOJATKIB;

- Flutter — xpocmnatdopmeHHUil (QpEeUMBOPK 711 CTBOPEHHS MOOUTHHUX

noaTKiB Ha 0a3i equHoro koay mius Android 110S.
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2. API ansa B3aemomii mix kimieHToMm 1 cepBepoM. API no3Bossie 3abe3neuntu
B3aEMOJIII0 MK KJIIEHTCHKOIO YacTHHOIO (iHTepdeic KopucTyBaua) i cepBepoM, a
TaKOX MiATPUMY€E IHTETPALIIIO 3 IHIIUMHU CEPBICAMH.

IncTpymenTu:

- RESTful API / GraphQL — crangaptu s moOyaoBu iHTepdeiciB s
B3aeMoAii MK KkiieHToM 1 cepBepoM. REST BuxopuctoBye crangaptai HTTP
MeToad, B Tol yac sk GraphQL no3Bossie kiieHTaM 3aludTyBaTH JIUINE HEOOX1aH1
JTaHi;

- OAuth 2.0 — mporokon s 3abe3neyeHHsl ayTeHTU]IKalii 1 aBTOpHU3aLli
KopucTyBauiB uepe3 API;

- JWT (JSON Web Tokens) — TexHonoris st 6e3ne4Hoi nepeaadl JaHuX MixX
KJIIEHTOM 1 CEpBEPOM y BUTJISIII TOKEHIB.

3. Moaynp 00poOku Ta 30epiraHHs JaHuX. Moy BiATOBigae 3a 30epiraHHs
BCIX JaHUX, BKJIOYAIOUM IMOBIJOMIICHHS, 1CTOPIIO J3BIHKIB, POl KOPUCTYBayiB,
Memiadaiian, Ta Hagae MOXIIMBICTH IIBHUJKOTO JOCTYynmy 10 HuX. JIIs 1boro
BUKOPUCTOBYIOTHCS Pi3HI 0a3M TaHUX, 3aJI€KHO B1Jl BUMOT.

IHCcTpy™MEHTH:

- PostgreSQL / MySQL — penstiiini 6a3u 1aHuX, M0 MAXOAATh I 30epiraHHs
CTPYKTYPOBaHUX JaHUX (HANpUKJIaL, Npodiil KOPUCTYBaUiB, iICTOPIs MOBIIOMIIEHb);

- MongoDB — nepensiiiina 6a3a gaHUX UIsI THYYKOTO 30€piraHHs BEJIUKUX
00CATIB HECTPYKTYPOBAHUX JaHUX (HAIPUKIIAA, MyJIbTUMEA1IHI haiiin);

- Redis — cucrema kemryBaHHS [UIsi TPHUCKOPEHHS JOCTYMy JO YacTo
BUKOPUCTOBYBAaHUX JaHUX (HANpuUKIajd, cecii KOPUCTyBadiB abo MOIMYJISIpHI
MTOB1JIOMJICHHS ).

4. Monynb KOMYyHIKalii (4aTu, A3BIHKH, CHOBIIeHHs). [leli KoMIOHEHT €
IEHTPAIBHUM Y TIaTGOpPMi, OCKUIBKH BIH BIJMOBIJA€ 32 0OpOOKY pEaTbHOTO Yacy

KOMYHIKaIlii (4aTu, BiJieO- Ta r0JIOCOBI JI3BIHKH), @ TAKOXK CITOBIIICHHS KOPUCTYBaviB.
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IncTpymenTu:

- WebRTC — texHomoris st 3a0e3nedeHHs BiJieo- 1 TOJIOCOBUX J3BIHKIB uepes
Opay3epu 6e3 moTpedu B JOJATKOBHX IUIAriHAX;

- Socket.IO — 6i6mi0TeKa A1 peaizallii JBOCTOPOHHBOTO 3B'SI3KYy MIXK KIIEHTOM
1 cepBepoM, 1110 JT03BOJISIE CTBOPIOBATU YaT-CUCTEMHU 3 OOMIHOM MOBIJOMJICHHSIMU B
peabHOMY 4Yaci;

- Push Notifications — BUkopucTanss ciayx0 1 HaJCUIaHHS MyII-TOB1IOMJICHb
KopuctyBauam (Hanpukiaj, Firebase Cloud Messaging a1t MOOUTBHUX JTOAATKIB).

5. Monynb 6e3neku. Moayinp Oe3neku 3a0e3neuye 3aXUcT JaHUX KOPUCTYBaviB,
a TakoX 3a0e3mnedye HaJeKHUM piBeHb ayTeHTU(IKallli, aBTOpU3AIlil Ta 3aXUCTY BiJl
aTax.

[HCcTpyMEHTH:

- SSL/TLS — npoTtokoiu ajis 3a0e3nedeHHs 0e3MeUHuX 3'€JHaHb MK KJI1€HTaMH
Ta CepBEpaMu;

- OAuth 2.0 / OpenID Connect — mpoTokoiu ajisi ayTeHTUdIKAIll Ta aBTOpU3allii
KOPHUCTYBauiB yepe3 CTOPOHHI cepBicH (Hanmpukiana, yepe3 Google, Facebook);

- End-to-End Encryption — TexHomnorii ans mu@pyBaHHS MNOBIAOMIIEHb Ta
Memiadaiiis, 1m0 nepeaarTbes Mix KopuctyBadamu (Hanpukiaa, AES ado RSA mis
3a0e3ne4eHHs] KOHPIIEHIIHHOCTI TaHMX ).

6. Moaynp aHaJdITUKA Ta MOHITOPHHTY. MoJynb, SIKUW JO3BOJISIE MOHITOPUTH
CTaH CHUCTEMH, BIJICTIKOBYBaTH i MPOAYKTHUBHICTb, 300pU JIOTIB Ta JaHUX JIJIst
aHAJITUKU BUKOPUCTAHHS TIATHOPMHU.

InctpymenTu:

- Prometheus — cuctema ayig 300py METpUK Ta MOHITOPUHTY MPOJYKTUBHOCTI
CEepBICIB y peaJIbHOMY 4aci;

- Grafana — IHCTpyMEHT HJis Bi3yaunizallii METpPHUK, IO JO3BOJSE BigoOpakaTw

nani 3 Prometheus 1 311iiCHIOBaTH MOHITOPUHT B 3pYYHOMY BUIJISI/L;
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- ELK Stack (Elasticsearch, Logstash, Kibana) — cucrema mist 360py, aHami3sy Ta
Bi3yaJIizarlii JOT1B 13 PI3HUX KOMIIOHEHTIB CUCTEMH.

7. Moaynb iHTerpaiii 3 30BHIIIHIMH cepBicamu. lleil KOMIOHEHT J03BOJIsiE
iHTerpyBatu miaTtopMy 3 I1HIIMMH 3O0BHIMIHIMU cepBicamu, Takumu sik CRM-
CUCTEeMHM, XMapHi cxoBuia ¢aiiB, mwiaThopMu JIs TUIAHYBaHHS Ta yIpaBJIiHHS
POEKTAMHU.

[acTpy™MenTH:

- Zapier / Integromat — mmatdopMu uisi aBTOMaTH3aIli poOOYUX MPOIECIB 1
1HTerpauii 3 IHIKUMH ToAaTKaMu 0e3 He0OXI1THOCTI MPOrpaMyBaHHs;

- API Integration — po3poOka Ta BukopuctanHs APl mna idTerpamii 3
30BHIIIHIMU cucTeMaMu, TakuMu siKk Salesforce (mys CRM), Google Drive, Dropbox
(nmst 30epiranHs ¢aiib);

8. IHcTpyMeHTH JUIsl TeCTyBaHHS Ta 3a0e3nedeHHs sKocTi. [ 3abe3nedeHHs
HAJIMHOCTI, CTaOUIBHOCTI Ta O€3MEeKM MPOTPAMHOTO PIIIEHHS BaXXJIMBO MPOBOJIUTH
TECTyBaHHS Ha PI3HUX €Tamax po3poOKH.

IHCcTpy™MEHTH:

- Jest / Mocha — ¢peitmBopku st TectyBaHHsi JavaScript-koay (0coOJHMBO
KOPHCHI JIJI TeCTyBaHHS (GPOHTEHY);

- Postman — iHcTpyMeHT s TectyBaHHs API, 1o mo3Bosisie jierko nepeBipATU
Ta JOKYMEHTYBaTH KiHIeBl TOukH API;

- Selenium — IHCTPYMEHT JJIi aBTOMAaTH30BAaHOT'O TECTyBaHHS BeO-70/IaTKIB
(TecTyBaHHSI KOPUCTYBALIKOTO 1HTEPPEICY).

Po3pobka mporpamMHOTO pillieHHST IJIs MATPUMKH KOMYHIKAIIIHHOT JisSTTBHOCTI
BUMAarae KOMIUIEKCHOTO MiJAXOAYy 10 BUOOpPY KOMIIOHEHTIB Ta I1HCTPYMEHTIB, WIO
J03BOJISIIOTh 3a0e3neuntu e(eKkTHBHY, Oe3ledyHy Ta MacumTaOoBaHy IIaTGOpMYy.
Bubip mpaBuibHUX TEXHOJIOTIH 1711 00OpOOKH 3amuTiB, 30€piraHHs JaHUX, IHTETparlii 3

IHIIMMU cepBicaMH Ta 3a0e3MeueHHs BUCOKOI O€3MeKH € KPUTHUYHUM JJI yCHIIIHOI
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peamizaiiii mpoekTy. Bcei 111 KOMIOHEHTH TOBUHHI MPAIIOBATH B TICHIN B3ae€MOIIT JIs
JOCSITHEHHSI BHUCOKOTO PIBHS KOPHUCTYBAI[bKOTO JOCBIy Ta CTabUIbHOI pPOOOTH

CHCTCMU.

2.3. Bukopucransus 6a3 JaHUX Ta CepBiciB 1151 00pOOKH KOMYHiKaIlii

Buxopucranns 0a3 manmx [45-46] Ta cepBiciB mjisi 0OpOOKM KOMYHIKAIii €
BKJIMBUM €TaIlOM Y CTBOPEHHI MPOTPAMHUX PIIICHB IS MATPUMKH KOMYHIKaIIHOT
JisbHOCTI. OCKUIBKM KOMYHIKAIllI 4acTO BHMAararoTb OOpPOOKH BEJIMKHX OOCATIB
JAHUX y pealbHOMY 4aci (MOBIIOMJIEHHS, I3BIHKH, (haiinn), BUOIp MpaBWIbHUX 0a3
JTAHUX Ta CEpBICIB AJiA 30epiraHHs Ta 0OpOOKU TaKUX JAHUX € KPUTUYHO BAKIMBUM
17151 €EKTUBHOCTI, IPOYKTUBHOCTI Ta HAJIMHOCTI CUCTEMHU.

1. Tunu 6a3 gaHuX J1si OOPOOKH KOMYHIKaIlIN

Jlnst  30epiraHHsi pI3HUX THUIIB JaHUX, TOB'3aHUX 3 KOMYHIKAIIsIMHU,
BUKOPUCTOBYIOThCSA Pi3HI BUAM 0a3 JaHUX B 3aJE€XKHOCTI BIJ CIELM(IKH 3aMHTIB Ta
00poOku 1H(popMaITii.

1.1. Pensamiitni 6a3u nganux (SQL). Pensmiiini 6a3u NaHuX € TpaaUI[iiHUM
BHOOpOM 11 30epiraHHs CTPYKTYpPOBaHUX JaHWX. BOHW BUKOPHCTOBYIOTBCS MJIS
30epiraHHs JaHHX, K1 MAlOTh YITKY CTPYKTYpY (Hampukiai, npodiai KOPUCTyBayiB,
icTopis yaTiB, Jjorin/mapoisb). Ilpuxnaa: PostgreSQL, MySQL, Microsoft SQL
Server.

[lepeBaru: mOTy»H1 MOJIMBOCTI JUIsl BUKOHAHHS CKJIAJIHUX 3aIlATIB 1 aHAII3y
JNaHuxX; 3a0e3nedyroTh HuUTiCHICTh AaHuX (ACID-npuHIuUnm); Jerko 3a0e3MmeyuTd
3B’SI3KM MDK ~TaOmuusMu  (Hampukiad, 3 €QHaHHS MDK KOPUCTyBadamMHu Ta
MTOB1JOMJICHHSIMHU).

Henomniku: MoxyTh Oyt MeHI e(DEKTUBHUMH JJIsi OOPOOKH BEIMKUX OOCATIB

HECTPYKTYPOBAHUX JIaHUX (HampuKIiIa, meaiadaniis).
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1.2. Hepensmitini 6a3u  maamx (NoSQL). Hepemsmiiai 6asm  gaHuX
BUKOPUCTOBYIOTbCS I 30epiraHHs  HECTPYKTYpOBaHMUX  ab0  YacTKOBO
CTPYKTYPOBaHUX JaHUX, [0 3MIHIOIOTHCS 9acTO (HAMIPUKIIAI, TIOBIIOMJICHHS B YaTax,
memiadaiinm). [Ipukman: MongoDB, Cassandra, CouchDB.

[lepeBaru: THyUKiCTh y 30€piraHHi pi3HOMaHITHUX JIaHKUX; JIETKO MacIITa0y€eThCs
JUISL BEIMKUX OOCATIB JaHWX, MAXOMITh MJis 30epiraHHs JaHWX 3 BHCOKOIO
HIBUKICTIO 3aITUCY.

Henomniku: BIACYTHICTh CKJIQMHUX 3amuTIB a00 TpaH3aKI[IHHOI MIATPUMKH,
MOXXYTb OyTH MEHIII ONTUMI30BaHUMH JIJIs1 IEBHUX THUIIIB ONEpalliid.

1.3. ba3u nanux mna 30epiranns mexpiadaiinis (Blob Storage). Jlna 36epiranns
Meniadaiinis (PoTo, Bif€o, ay/1i0) YaCTO BUKOPUCTOBYIOTHCS CIEI1aIi30BaHl CUCTEMHU
JUTsl 30epiraHHs BeIMKUX o0csriB OiHapHux maHuXx. [Ipukman: Amazon S3, Google
Cloud Storage, Azure Blob Storage.

[lepeBaru: BHCOKa JOCTYMHICTh 1 Oe3meka; macmTabOBaHICTh IJisi OOpOOKHU
BEJIUKHUX OOCATIB JaHUX; JIETKO IHTETPYIOTHCS 3 THIIMMH cepBicamMu (HANIPUKIIAMI, JUIs
TPaAHCIALIT BIJIEO).

Henomniku: noTpiOHI AOJATKOBI IHCTPYMEHTH AJi1 0OpOoOKM MeTafgaHuXxX (aiiis
(HampuKIIa, A MONIYKY 3a TeraMy a0o 1HIIMMHU aTpuOyTaMu).

2. Cepsicu aJig 00poOKu Ta 30epiraHHs KOMYHIKallMHUX JTaHUX.

2.1. Cepsicu mnsa peanbHoro uacy (Realtime Messaging). CepBicu s
peaNbHOrO0 Yacy 3a0e3NneuyloTh MHUTTEBY JOCTAaBKY TOBIIOMIIEHb 1 JaHUX MIX
KOpUCTyBauamMH. BOHM BHKOPHUCTOBYIOTBCS JJiIsi 4YaTiB, OHJAWH-I3BIHKIB 1
MOBIJIOMJICHB B peanbHoMYy 4aci. [Tpukmnan:

- Firebase Realtime Database — miardopma Google mist 30epiraHHst JaHUX Y
peanpbHOMY 4yaci. [Ipu3Hauena st MmacmTabOBaHMX YaTiB Ta 1HIIMX peaTbHUX YaciB

KOMYHIKaIlii;
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- Pusher — iHcTpymMeHT nisi oOMiHY MOBIIOMJICHHAMH Ta OOpOOKM TOMINH Yy
pealbHOMY 4Yaci;

Socket.IO — 6i6mioTeka ans peanizalii JBOCTOPOHHBOTO 3B'SI3KY MIXK KJIIEHTOM 1
CEpBEpOM Uepe3 BEOCOKETH, IO J03BOJSE CTBOPIOBATH YaTH 1 MECEHDKEpU B
pealbHOMY 4Yacl.

[lepeBarm: miaTpuMKa  MacmITabOBAaHOCTI  JUISI  BEIUKHX  KUTBKOCTEH
KOPHUCTYBauiB; BUCOKA MPOJYKTUBHICTh JJi1 0OpPOOKU MUTTEBUX IMOBIIOMJICHB; JIETKE
IHTErpyBaHHA 3 IHIIUMH BeO Ta MOOUIBHUMH IIaT(HOpMaMHu.

2.2. Cepsicu 115 TOJOCOBUX 1 BiZI€0 A3BIHKIB. J[J11 0OpOOKHM TOJI0COBHX 1 BIJEO
JI3BIHKIB BUKOPUCTOBYIOTBCS CIEIlali30BaHl CEPBICH, IO 3a0€3MeUyI0Th MIATPUMKY
pi3HHUX MIaTPOPM 1 cTaHAAPTIB 3B’ A3Ky. [Ipuknan:

- WebRTC — TexHomoris ais 6e3neuHoro i e()eKTUBHOTO 3a0e3nedeHHs Bico-
Ta ayioKoH(]epeHIiil y pealbHOMY 4Yaci 0e3 J0IaTKOBUX IJIATiHIB;

- Twilio — imardopma aJig iHTErparii ronocoBux, SMS 1 Biieo A3BIHKIB y BeO-
Ta MOO1JIbHI JOHATKH;

- Agora — mnardopma AJid TOJOCOBUX 1 BIA€O [3BIHKIB 3 MIATPUMKOIO
MacmTadyBaHHs Ta BUCOKOI SIKOCTI.

[lepeBarn: mpocTta iHTErpamis 3 pPI3HUMH BeO Ta MOOUIBHHMH JOJAaTKaMH,
MNIATPUMKA BUCOKOI SKOCTI 3BYKY 1 300paK€HHS; MIATPUMKA pEalbHOro 4acy Ta
MacITaboBaHOCTI.

2.3. Moayni ans obpoOku Ta 30epiranns wmemiadaimiB. [Ins 30epiranas i
TpaHCALmil  MemiadaiaiB, TakMx sAK 300paKe€HHs, BIJEO Ta ayaio, MOXHa
BUKOPHCTOBYBATHU CEPBICH i 30epiranHs gaHux y xmapi. [Ipukman:

- Amazon S3 — xmMapHe CXOBHIIIE JJi 30epiranHs Ta 00poOku meaiadaiiis,;

- Cloudinary — mnmatdopma st 06poOku 300pakeHb 1 BiZIeO B peaTbHOMY Yaci 3

MOJKJIMBICTIO MacIITa0yBaHHS;
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- Firebase Storage — cxoBwure aiis 30epirants (GailniB i3 BUCOKOIO IHTETPAIIIETO 3
iHmuMu ceppicamu Firebase.

[lepeBarn: nerke w™acmTaOyBaHHS JUIsi BEIMKHUX OOCITIB  Memiadaiiis;
HiATPUMKA TPAHCIALIT Ta MEPETBOPEHHS MeJia; MiABUIICHA TOCTYHHICTH 1 Oe3rneka
daiiis.

3. [HcTpymenTH A 6e3neku JaHUX y KOMyHIKallIHHUX chcTeMax

3.1. lIudpyBanns nanux. s 3abe3redyeHHs KOHQIAEHIIMHOCTI KOMYHIKaIIii
HEOOX1JTHO 3aCTOCOBYBATH IIM(PYBAHHS HA PI3HUX PIBHSAX:

- End-to-End Encryption (E2EE) — TexHonoris mm@pyBaHHs, siKka rapaHTye, 1o
JIUIIE YYACHUKU KOMYHIKAIli MOXXYTh MPOYUTATH MOBIIOMJICHHS, HaBITh SKIIO JaH1
NepealoThCsl Yepe3 MOCEPEIHUKIB;

- TLS (Transport Layer Security) — mpoTokoa mu(pyBaHHS ISl 3aXUIIEHOTO
OOMIHY JaHUMU M1K CEpBEpaMH 1 KIIIEHTAMH.

3.2. Ayrentudikanis ta apropusauid. g 3a0e3nedeHHss O€3MeKu JOCTYIy 10
KOMYHIKAIliii Ta JaHUX BaXXJIMBO BUKOPUCTOBYBAaTH Cy4YacHI  MEXaHI3MH
ayTeHTH]IKallll Ta aBTOPU3ALIii:

- OAuth 2.0 — crangapt Ay aBTOpHU3alli JOCTYIy A0 AaHUX HA CTOPOHHIX
maTgopMmax;

- JWT (JSON Web Tokens) BHKOPUCTOBYIOThCS IJisi O€3MEUHOI Tepeaadi
TOKEHIB ayTeHTU(]iKaIlii MI>K KOpUCTyBayaMu Ta cepBicamu;

- Multi-factor Authentication (MFA) — nomarkoBuii piBeHb O€3MEKU i

ayTeHTU]iKallli KOpUCTyBayiB.

2.4. InTepdeiic KOPUCTYBa4Ya Ta JAU3AHH ISl MPOrPaAaMHOro 3a0e3nevYeHHs
NiATPUMKH KOMYHIKAIHHOI XiSIJIbHOCTI
IaTepdeiic xkopuctyBaua (UI) Ta au3aiiH — 11e KIIIOUOB1 ACTEKTH CTBOPEHHS

IpPOrpaMHOro 3a0e3neyeHHsl Mg MIATPUMKA KOMYHIKAIlif, OCKUIbKM came uepes
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iHTEepdeiic KopucTyBau B3aemojie 3 1uaropmoro. Xopommwuii iHTepdeiic mae OyTu
IHTYITUBHO  3pO3yMUJIMUM, NpUBA0IMBUM, (QYHKIIOHATLHUM Ta 3pYYHUM Y
BUKOPHCTAaHHI, II00 3a0e3neynTH eQEeKTUBHY KOMYHIKAII0 Ta MIHIMI3yBaTu
CKJIQJIHICTh JJI KIHIIEBOT'O KOPHCTyBaya.

1. OCHOBHI NPUHLIUIHN TU3aiiHy 1HTEepdency KopucTyBaya:

- 1HTyiTHBHICTH (iHTEep(elc MoBMHEH OyTH TakuM, 100 KOPUCTYyBad MIr
3pO3yMITH, SK BHKOHAaTH HEOOXIJHY ollepaiiro 0e3 T0JAaTKOBHX TOSCHEHb YH
HaByaHHsA. KirouoBl (yHKIII MOBMHHI OyTH JOCTYNHI Ha NEpIIOMY €KpaHi, a
HaBIrauis MoBUHHA OyTH MPOCTOIO Ta OYEBUIHOIO);

- mpocroTa (/lu3aitH moBuHEH OyTH MIHIMAIICTUYHUM, 0€3 3aliBUX E€JIEMEHTIB,
10 MOXKYTbh BIJBOJIIKATH KOpHCTyBauda. BaxinBo, m00 KOKHA KHOIIKA, 3HAYOK a0o
eJIeMEHT 1HTep(deiicy MaB UiTKy MeTy 1 He OyB 3aiiBUM);

- yHiBepcaJbHICTh (iHTepdeiic Mae mpaloBaTH HAa PI3HUX [PUCTPOSX:
MOOUTRHUX —TenedoHax, IUIaHIIeTax, Komm'torepax. Ile mocsaraerbcst depes
BUKOPUCTAHHS PECIIOHCUBHOTO JHU3aliHy, SKUH aBTOMATUYHO aJalTye€ThCs 0 PI3HUX
pPO3MIpPIB €KPaHIB).

- Bi3yaslbHa MPUBAOIMBICTH (FapMOHIMHE BUKOPUCTAHHS KOJbOPIB, MIPUQTIB 1
300pakeHb, W10 MIABUINY€E NPUBAOIUBICTH 1 3pY4YHICTh B3aemojii. Baxianso
BUKOPUCTOBYBAaTH KOHTPACTHI KOJBOPU MJis 3a0€3MEUYEeHHS YUTAEMOCTI, a TaKOX
POyMaTH KOJIPHY NANITPy, 10 BIANOBIAaE OpeHay a0 3araibHiid TeMi IPOrpamu);

- edextuBHICTh (iHTepdelic Mae 3abe3nedyBaTH IIBUAKY 1 e€(QEKTUBHY
B3a€EMOJIiI0 3 KopucTyBaueM. Hampuikiaja, moBiOMJICHHS TOBUHHI HAaXoauTu 0e3
3aTPUMOK, a JI3BIHKM MalTh OyTH 3 MOKJIMBICTIO MIBHUIKOTO IMiJKIIOYCHHS YH
BIJIKJTIOUCHHS ).

2. OcHOBHI efleMeHTH 1HTepdelicy KOpUCTyBaya:

- TOJIOBHA TaHEe]h HaBiramii (rOJIOBHA MaHENb MOBHUHHA MICTUTH JOCTYI [0

OCHOBHUX (yHKIIM T1u1aThopMu, TaKuX SK 4YaT, J3BIHKH, I[IOB1JIOMJICHHS,
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HajamryBaHHs Mpodiao. BoHa moBuHHA OYTH MPOCTOIO Ta 3PYYHOIO JJIA TOCTYIIA 3
OyJIb-SIKOT YaCTUHU MPOTPaAMH );

- yar Ta noBigomieHHs (iHTepdelic m1s 0OMiHY MOBIIOMJICHHSAMH TOBHUHEH
JO3BOJISITH ~ KOPHCTyBadyaM IIBUAKO HAJACWIATH Ta OTPUMYBAaTH TEKCTOBI
MOB1JIOMJICHHS, Me/1adaiiiin, roJI0COB1 MOBIIOMJIEHHS TOIO. [10B1TOMIIEHHS TTOBUHHI
OyTH BiZOOpaXkeHI Yy XpOHOJOTIYHOMY TMOPSAKY, 3 MOXJIHUBICTIO iX TOIIYKY 1
dbinbTpariii);

- IKOHKM Ta KHOMNKHM (IKOHKM MOBHHHI OyTH 3pO3yMUIMMH Ta OAHO3HAYHHMH,
HaMpUKIaja, 1KOHKA JI3BIHKA JJI1 TOJOCOBUX YW BIiJIEO JI3BIHKIB, 1KOHKA JIKHCTa JJIs
TEKCTOBUX TOBIJOMJICHb. BCi KHONKKM TOBHWHHI OyTH 4YITKO BHJIUICHI Ta JIETKO
MOMITHI1);

- icTopis 4YariB 1 J3BIHKIB (iHTepdelc Mae HaJlaBaTU MOXKJIUBICTh 3PYYHO
NeperisigaTd ICTOPII0 YaTiB Ta JA3BIHKIB, IIYKAaTH MOBIJOMIICHHS 3a JaTaMu 4YH
KJIIFOYOBUMHU CJIOBAMH, a TaKOXX HAJaBaTH MOXKJIMBICTh BHJAANATH ab0 apxiByBaTH
cTapi 3aIucu);

- cHucTeMa TMOBIIOMJIEHb (MOBIJOMJIEHHS B peajJbHOMY 4acl IOBHMHHI
BiIoOpakaTUCsA IIBUJKO Ta KOPEKTHO. BaXXJIMBO IHTETpyBaTU CUCTEMY CIIOBIIICHb
PO HOBI MOBIJIOMJICHHSI, HOB1 JI3BIHKM a00 MO1ii B CUCTEMI);

- npodulb KOpUCTyBadya (KOpUCTYyBad Ma€ MOKJIMBICTb peAaryBaTh CBiid
npodinb, fogaBatu (HOTO, 3MIHIOBATH HAJAIITYBaHHS O€3MEKW Ta KOH(IACHIIHHOCTI.
3py4YHHUIl JOCTYIl J0 HaJAlITyBaHb JO3BOJIAE 3MIHIOBATH OCOOHUCTY 1H(popmarrito,
1apoJii, MOBH1 HAJIAILITYBAHHS Ta 1HIIE).

3. Ocob6MBOCTI qU3AMHY TSI PI3HUX TIATHOPM:

- MOOUIBbHI JToAaTKH (1711 MOOUIBHUX MPUCTPOIB JU3aiiH Mae OyTH aJanTOBaHUM
JI0 HEBETIMKUX €KpaHiB. PecrioHcHBHMI au3aiiH 103BOJIsIE 1HTEpGENCy 3MIHIOBATHCS B
3aJIEKHOCTI BIJl pO3MIPY €KpaHy, a TAKOK BUKOPUCTOBYBATH CTICTIM(IYHI MOKIUBOCTI

MOOUIBHUX MPUCTPOIB, TaKl SIK CECHCOPHUM €KPaH 1 )K€CTOB1I KOMaHIH );
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- BeO-momatku (BeO-iHTepdelicn 3a3BHuYail MarOTh OUIbIIe MPOCTOPY AJS
pPO3MIIIICHHST €JIEMEHTIB 1 3a0e3leuyiloTh OUIbIly THYYKICTh y BHUKOPHUCTaHHI
ckiamHimmX QyHkiil. Be6-Bepcii m03Bosst0Th 30epiratu Oinbine iHGopMalili Ha
eKpaHi, TOMY Ba)XXJIMBO HE TMEPEeBaHTAXyBaTH iHTepdeiic 1 AdaTH Mpo 3pydHy
HaBITaIli);

- KpocmiaTgopMeHi pillleHHs (AKIIO MporpamMa Mae MiATPUMYBATH ACKiIbKa
wiatdopm (Hanpukiaa, 10S, Android 1 BeO), BaxJIMBO CTBOPUTH JTU3ailH, KUl Oyje
OJIHAKOBO 3pYYHMM Ha BCIX NPHUCTPOSIX. BUKOPUCTOBYIOTHCSA KpOCIIATPOPMEHHI
dbperimBopku, Taki sik Flutter, React Native, siki 103BOJSIOTH CTBOPIOBATH €AUHY
KOJIOBY 0a3y JJig pi3HUX IIaTHOpM).

4. Inctpymentu mia crBopenss Ul ta UX nusaiiny:

- Figma — o/iuH 3 HalmomyJISIpHIIIMX 1HCTPYMEHTIB JiJisi CTBOPEHHS 1HTEep(dEciB
1 IPOTOTHIIIB, SIKAW JTO3BOJISIE MPAIIOBATA B KOMaH1 B peaibHOoMy yaci. [lixTpumye
IHTErpauio 3 IHIMMU CEpPBICaMU ISl TECTYBAaHHS IU3aiHY;

- Sketch — moTy»XHUW I1HCTpYMEHT IJisi qu3aiiHa 1HTepQeinciB, 30KpemMa s
macOS, axuii NomyJapHUM cepejl au3aiiHepiB JJisl CTBOPEHHS BeO- 1 MOOUIBHHMX
1HTEp(ENCIB;

- Adobe XD — iHCTpyMEHT Jisi CTBOPEHHS IHTEPAKTUBHUX IMPOTOTHIIIB, IO
no3BoJise npoektyBati Ul myist MOOIIBHUX JOJATKIB Ta BEO-CAMTIB 3 MOKJIUBICTIO
MOTIEPETHHOTO TECTyBaHHS 1IHTEp(ECy;

- InVision — iHCTpyYMEHT Jjisi CTBOPEHHS MPOTOTHUIIIB 1 aHIMalliil 1HTep(EnCiB.
[TigxoauTh AJ1sl iHTErpaIlii 3 IHIIUMU TIaTGOpPMaMu J11 pOOOTH HAll TU3aAHHOM;

- Balsamiq — iHCTpyMeHT nJisi MIBHAKOTO CTBOPEHHS KapKAaCHUX MOJENeH
iHTepdeiiciB (wireframes), sKuil Ja€ MOKIUBICTb NIBUJAKO Bi3yalli3yBaTh KOHIICHIIO
iHTepdecy.

Po3pobka inTepdeiicy kKopucTyBaya JjIsi TPOrpaMHOTo 3a0€3MEeUeHHS MiATPUMKH

KOMYHIKaIIiHOT JISJIbHOCTI BUMara€ KOMIUIEKCHOTO MiIXOMy, J€ BAKIUBUMU € HE
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JMIIE eCTETHYHI AKOCTI, aje W (PyHKUIOHAIBbHICTh Ta 3PYYHICTh AJI KOPHCTyBaya.
Xopoiuit [u3aifH Ma€ BpaxoByBaTH MOTPeOU KOPUCTYBaviB, ONTUMI3YBAaTH iX JOCBIJ
B3aeMO/Ii 3 TIaTGopMoro Ta 3a0e3neynTH ePEeKTUBHY pealli3allilo BCiX HEOOX1THHX
byHKITIH.

BucHoBkM 10 po3aiiay 2

1. Po3pobka apXiTeKTypd € OCHOBOIO [IJIi CTBOPEHHS IPOTPaMHOTO
3a0€3IeUeHHsI, 1110 BiJMOBIIa€ CYYaCHUM BHMOTaM IIIOJ0 KOMYHIKAIIMHOI A1sIbHOCTI,
3a0€e3Ieuyoud BUCOKHWM PIBEHb KOPUCTYBAIBKOTO JIOCBIAY Ta CTAOUIBHICTH pOOOTH
Ha BCIX eTamax ekciulyaTamii cucremu. [Ipoanai3yBaBIIM OCHOBHI apXITEKTYpHI
MIJXO0M, 30KpeMa KIIEHT-CEPBEPHY apXITEKTYypy, MIKPOCEPBICHY apXITEKTypy Ta
apXITEeKTypy Ha OCHOBI MO, KOXHa 3 SIKMX Ma€ CBOI MEpeBarv 1 HEJOJIKU JIs
po3po0ku [13 6ysio 06paHo KIIIEHT-CEPBEPHY aAPXITEKTYpPY.

2. Po3poOka mporpaMHOro pimieHHs i MIATPUMKA — KOMYHIKaIlIAHOT
JISIIBHOCT1 € CKJIATHUM 1 0araTOKOMIIOHEHTHUM MPOIECOM, SIKM BUMarae iHTerparii
pPI3HOMaHITHUX 1HCTPYMEHTIB Ta TEXHOJOTIM s 3a0e3mnedeHHs] e()EeKTUBHOCTI,
Oesneku Ta crabuIbHOCTI TaTopMu. KokeH KOMIIOHEHT, Bia 1HTEpdeicy
KOPUCTYBaya /10 MOAYJIB O€3MEeKM Ta aHAJITUKH, MAa€ BaXJHUBY pOJIb Y CTBOPEHHI
KOMITJIEKCHOI Ta 3py4HOi cucTeMH. BuOip mpaBWIBHUX TEXHOJIOTIM ajis 00poOKU
3aMMTIB, 30€pIraHHs IaHMX, 3a0€3MEUEHHS peaJbHOr0 Yacy B3a€MOJIl Ta 1HTerpauii 3
IHIMUMU  CEpBICAaMU € KPUTHUYHUM [JIs YCIIIIHOI peasi3aiiii KOMYyHIKaIiiHoi
1aTGOPMHU.

3. Bukopucranus 0a3 gaHMX Ta CepBICIB sl OOpOOKM KOMYHIKAIii €
KPUTUYHO BAXKIIMBUM €TaliOM Yy CTBOPEHHI €(EKTHMBHUX MPOTPAMHUX PIlEHb IS
KOMYHIKaIiiHOT AisIbHOCTI. BuOip BIAMOBIAHUX TEXHOJOTIN sl 30epiraHHs Ta
OOpOOKHM JaHUX 3aJIeKUTh Bif TUIYy iHQOpMaIi, IO 0O0pOOISIETHCSI, Ta BUMOT JI0

cucTeMu. 30alaHCOBaHMI TiAXiT 10 BHOOPY 0a3 JaHUX, CEpBICIB JJisi 0OpOOKH JTaHHUX
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1 MexaHI3MIB Oe3NeKu J03BOJISiE CTBOPUTH HAIWHYy, MaclITaboBaHy Ta Oe3MeuHy
maThopMy IS MATPUMKHA KOMYHIKAIIHHOT JISJIbHOCTI.

4. Po3poOka iHTepdeiicy KopucTyBada Ta JAHW3aiiHy HJIs1  IPOTPaAMHOTO
3a0e3MeUeHHs, 0 MIATPUMY€E KOMYHIKAIIHHY MiSUTHbHICTD, € BAaXJIMBOIO CKJIAIOBOIO
ycrixy Oyab-sikoi miatdopmu. [HTepdelic moBUHEH OyTH IHTYITMBHO 3PO3yMiIHM,
IPOCTUM, YHIBEpCaJIbHUM 1 MPUBAOIMBUM, 1100 3a0€3MEUNUTH 3PYyUHY B3aEMOIIO Ta
MaKCHUMI3yBaTH €(PEKTUBHICTh KOMYHIKaIlili. BaXTuBMMU acnieKTaMu € alalTUBHICTh
nu3aiiHy JUIs pi3HUX TIaTGOpM, TakuX SK MOOUIbHI JO0JaTKH, BeO-JA0JIaTKu Ta
KpOoCIUIaTpOpPMEHHI pilieHHsl. BUKOpHCTaHHS Cy4yacHUX 1HCTPYMEHTIB JUIsl CTBOPEHHS
ta TectyBanHa UI/UX, takux sk Figma, Adobe XD Ta Sketch, no3Bosisie cTBOproBaTu

3py4HI Ta NPUBa0IMBI IHTEPPEHCH.
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PO3JLJI 3. PO3POBKA IPOIT'PAMHOI'O 3ABE3IIEYEHHSI JJISI
MIATPUMKH KOMYHIKAIIMHOI AISSJTIbHOCTI

3.1 Ilporpamua peaJiizanisi IPOEKTY

Windows — 1e omepariiiHa cucTeMa, MpU3HAYeHa JJI1 KOMYHIKATOPiB,
IUTAHIIETIB, IEPCOHAIBHUX KOMIT I0TepiB 1 HOyTOYKIB [47]. JleckTonmHi JOJaTKU IS
Windows dyacto po3poOssitorbesi Ha Delphi [48] 3 BUKOpUCTaHHSIM cepeloBUIIA
po3pobku Rad Studio. CkomninboBaHMIl TpOrpaMHU KOA, pa3oM 3 yciMma
HEOOXITHUMHU pecypcamM Ta (DailylaMu, YHNAKOBYEThCA B CHELIaNbHUN Qailn 3
po3mmpeHHsaM *.exe. el (aiin € OCHOBHUM AJisi IPOrpaMu, 1 BIH MOIIKUPIOETHCS Ta
1HCTaIOEThCS Ha npucTpoi. KoxkeH Takuit (paitn BiANMOBIIAE 3a OJIHY MpOTpamMy, siKa 3a
3aMOBYYBAHHSIM BUKOHYETbCS B OKPEMOMY IIpOLEC], SKHI TakoXK 3alMaeTbCs
KEpPYBaHHSIM I1aM’SITTIO.

Moga niporpamyBanHsi Delphi € nonynisipHOIO B psiii MOB ITporpamMmyBaHHS 1 Oyia
po3pobiiecHa 3 MeTOo 3a0e3NmedyeHHs JIETKOCTI OCBOEHHS Ta e(PEKTHUBHOTO
3aCTOCYBAaHHs NPOrpaMicTaMu. Ii OCHOBOIO € TIPUHIIUI IIPOCTOTH i JOCTYHHOCTI HpH
CTBOPEHHI JIOAATKIB Ta iX NPOTOTUMYBaHHI. PO3pOOHUKM, CHHpaAIOYUCh Ha
MOTIEPETHINA TOCBIJ TpOrpamMyBaHHs, HAMarajucs YCyHyTH HecTaOuIbHI abo CKIIaIH1
JUTsl BAKOPUCTAHHS MOXJIUBOCTI. KpiM TOro, HasiBHICTh MOTY>KHUX 1HCTPYMEHTIB ISl
3pyYHOr0 3aCTOCYBaHHSI OCHOB OO’ €KTHO-OPIEHTOBAHOTO MpOTpaMyBaHHS Ta iX
IHTEerpamiss B KOJ 3HAYHO CIPOIIYIOTh NpOLEC HamucaHHa nporpam. Hampuknan,
CTBOPUTH Tporpamy 3 rpadiuaum iHTepdeiicom y cepenonuiii Rad Studio Ha Delphi
HE € CKJIQJHUM 3aBJAaHHAM, 3aBISKH BEJIMKIM KUIBKOCTI TOTOBUX Bi3yaJbHHUX
KOMIIOHEHTIB. A MOMJIMBICTh CTBOPEHHS KPOC-TJIATHOPMEHHUX PIIIEHb JI03BOJISE
JIETKO aIalTyBaTH Mporpamy A0 Pi3HUX CEPETOBHILL.

Jlnst peanizariii mpoekTy Oysio oOpaHo cepemoBuiie po3podku Rad Studio. Rad

Studio — e notyxHe iHTerpoBane cepeaonuine po3podku (IDE), mpusnauene ass
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wiatrpopmu Windows. Bono 3a6e3neuye epexkTHBHE BHUPIIICHHS TUIIOBUX 3aB/aHb,
110 BUHUKAIOTh Y MPOIIECi pO3pOOKH JOAATKIB JIs Ii€l onepaliiifHoi cuctemu. Cepen
HOro MOXJIMBOCTEH — IHCTPYMEHTH JJISi TECTYBaHHSA CyMICHOCTI MpOrpaM 3 piI3HUMU
Bepcisimu  Windows, a Takok (QYHKINT I TPOEKTyBaHHS 3aCTOCYHKIB, IO
aJanTyloThCsl IO MPUCTPOIB 3 €KpaHAMU PI3HOI PO3AUIBHOI 37aTHOCTI (TUTAHILETH,
HOYTOYKH, cMapTdoHu To110). OKpiM CTaHIAPTHUX MOXKIMBOCTEH, CEPEeIOBUIIIEC Ma€e
J0AaTKOBI (PYHKIII1, SIK1 3HAYHO CIIPOIIYIOTh MPOIEC PO3POOKH, TaKi K TECTyBaHHS Ta
pO3ropTaHHs MporpaMm Ha KIIbKOX onepauiinux cucremax (MacOS, Linux, Windows,
Android) mpu 30epexeHH1 OJIHOTO0 KOJy 3aBHSIKU KPOC-IIAT(POPMEHHUM PIIICHHSIM.
Takox € MOXIIUBICTh BIAJAJICHOIO PEXKUMY BIIJIAJIKH, 110 A€ 3MOTy €(EKTHUBHO
BUIMPABJIATH TMOMIJIKH 0€3 HEOOXIAHOCTI Oe3MOocepelHbO MIAKIIOUATH MPUCTPIN 10
po3poOHunbkoro cepeaouina. Lle pooutrs Rad Studio 3pyunumM iHCTpyMeHTOM ISt
CTBOpPEHHsI 0araToPpyHKIIOHAIBHUX 1 KPOC-TUIATPOPMEHUX TOJATKIB.

Jns npuckopenns ctBopeHHsi Ul-intepdeiicy I3 y Rad Studio nHagaetbcs
KOJICKIIisI CTaHJAPTHUX €JIEMEHTIB 1HTepdency Ta Bi3yalbHUIN peaakTop s IXHBOTO
KOMIMOHYBaHHA. lle mo3BoJisie 3py4HO Teperyisimatd pi3Hi BapiaHTH 1HTepdelicy,
HaIpUKJIaJ, MEepeBIpATH, SIK BIH BUIVISIIATUME Ha €KpaHax pi3HUX po3mipiB. s
CTBOpPEHHS 1HTep(]EHCIB, IO BUXOMATH 3a MEXI CTaHJAAPTHHX, € MahcTep I
pPO3pOOKH 1HAMBIAYaTbHUX €JIEMEHTIB 0QOPMIICHHS, SKUH MIATPUMY€E BUKOPHUCTAHHS
1abJIOHIB.

Jlo ckiama cepenoBUIlla BXOMATH TaKOX CHEIliali30BaHl 1HCTPYMEHTH JJIst
pedakTopunry, onTuMizoBaHi il ocoOnuBocTi Tatdhopmu Windows, a Takox
IHCTpYMEHTH JIJI1  BUSIBJICHHS TPoOJeM 3 MPOMYKTUBHICTIO, MOHITOPUHTY
BUKOPUCTAHHA TaM’siTI Ta OIIHKK 3pYy4YHOCTI BUKOpPUCTaHHA. Jns 3pyuHOCTI
PO3pOOHMKIB  peali30BaHO PEKUM IIBHJKOTO BHECeHHs TmpaBok. Cucrema
NiJCBIUYBaHHS, CTaTMYHOTO aHaJi3y Ta BHSIBJICHHS IMOMWIOK Oylia pO3IIMpeHa

niarpuMkoro API, a TakoX 1HTErpoBaHO ONTUMI3AaTOp KOAYy, IO JIONIOMAarae
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NOKpauTH ePekTUBHICTH nmporpam. Lle poOuTs mpoiec po3poOku OLIbII 3pyUYHUM i
HIBUKAM, 3MEHITYIOUH KIJIbKICTh TOMMJIOK 1 IMiIBUIIYIOUHU 3arajibHy POYKTUBHICTD
IpOrpam.

Bce, mo mm OGaunMo Ha expaHi, BI3yaJi3yeTbcs TiJ 4Yac IHTEpHpeTarii
rpagiyHOro KOMIIOHYBaHHs ejleMeHTIB Ha (opmi. Lle mpoiiec, y skoMy BCl €JI€eMEHTH
iHTepdeicy, Taki SK KHONKH, TEKCTOBI TIIOJs, MITKM Ta IHIII KOMIIOHECHTH,
pPO3TAIIOBYIOTHCA Ha BIKHI 3TIJIHO 3 3aJaHUM MakeToM. Hipkde HaBeneHO MpHUKIIaJ
KOy JIJIsl BIKHA aBTOPHU3aIlii B CHCTEMI, 110 BU3HAYA€ OCHOBHI €JIEMEHTH IHOTO BIKHA.
Ha puc. 3.1 mpencraBieHO CKPIHIIOT MOYAaTKOBOTO BiKHA CHCTEMH, JI€ KOPHCTyBad

MO’K€ BBECTHU CBOI OOJIIKOBI J1aH1 I BXO/I1A.

# MailSender = X

Sign In

Login

meleshko.ov@gmail.com

Password

LOGIN

Forgot your password ?

Pucynox 3.1 Bikno aBTOpu3artii
[Iporpamuunii kox momynst UserAuth, mo BUKOPHUCTOBYEThCS UIS MEPEBIPKU JTaHUX
KOPHUCTYyBaya MMPU aBTOPU3AILli TPEACTABICHO B TPOTrPaMHOMY JICTHHTY 1.
[Iporpamuuii jmictunr 1. @parMeHT NPOrpaMHOrO KOAY, 0 BUKOPUCTOBYETHCS MPU
aBTOpH3AIlli KOPHUCTyBaya:
TUserAuth = class



private
FUsername: string;
FPasswordHash: string;
function EncryptPassword(const Password: string): string;
function ValidatePassword(const Password: string): Boolean;
public
constructor Create(const Username, Password: string);
function Authenticate(const Username, Password: string): Boolean;
property Username: string read FUsername;
property PasswordHash: string read FPasswordHash;
end;
implementation
{ TUserAuth }
constructor TUserAuth.Create(const Username, Password: string);
begin
FUsername := Username;
FPasswordHash := EncryptPassword(Password);
end;
function TUserAuth.EncryptPassword(const Password: string): string;
var
1: Integer;
EncryptedPassword: string;
begin
EncryptedPassword :=";
fori:=1 to Length(Password) do
begin
EncryptedPassword := EncryptedPassword + Chr(Ord(Password[i]) xor 255); end,
Result := EncryptedPassword;
end;
function TUserAuth.ValidatePassword(const Password: string): Boolean;

begin



end.

Result := FPasswordHash = EncryptPassword(Password);

end;

function TUserAuth.Authenticate(const Username, Password: string): Boolean;

begin

Result := (Username = FUsername) and ValidatePassword(Password);

end;
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Ha puc. 3.2 npencraBiieHO CKPIHIIOT HAa SIKOMY 300pa)K€HO BIKHO 3 JOJIaHUMU

KOHTaKTHUMH JaHUMU PO YHIBEPCUTETHU JJIs1 TUCTYyBaHHS.

® MailSender

Pucynox 3.2 BikHO 31 CITUCKOM YHIBEPCHUTETIB Ta iX KOHTAKHUMH TaHUMH

YHiBepcutetun

KHY imeni Tapaca Lesuenka

KMl im.Irops Cikopcskoro

JleBiBCbKa NoAiTeXHIKa

CymceKuii AepXaBHuiA yHiBepcuTeT

OHY imeni |. . MeuHukoBa

Kueso-Mornasscska akagemin

HauioHansHuii yHiBepcuUTeT XapuoBUX TEXHONOTIN
HauioHansHuii aBiauiviHui yHisepcuter
HauioHaneHuii yHiBepcuter "3anopisska noaitexHika”

XmensHULLKWIA HalioHaNBHWIA YHIBepcuTeT

HauioHansHuii yHiBepcuter “HepHirisceka nositexHika®

XepcoHChKNIA AepXXaBHWI yHiBepcuTeT

+38(044)239-33-33
+38(044)204-85-57
+38(032)258-20-09
+38(054)233-40-58
+38(048)723-52-54
+38(044)463-70-67
+38(044)289-95-55
+38(044) 497-41-05
+38(061)764-21-41

+38(038)267-27-55
+38(046)266-51-03

+38(096)310-26-36

stratcom@knu.ua
support@kpi.ua

coffice@lpnu.ua

info@sumdu.edu.ua

rector@onu.edu.ua
vkd@ukma.edu.ua
info@nuftedu.ua
post@nau.edu.ua

rector@zp.edu.ua

centr@khmnu.edu.ua

cstu@stu.cn.ua

office@ksu.ks.ua

Biaain koMyHIKaLiw

IHpOpMaLIAHI 3anuTi
Kanuenspia yHiBepcutety

IHpopmMaLLiiiHI 2anuTu

Biaain pexvopary
HaeuansHuii sigain
HaeuansHuid Bigain
HaBuanbHuii Bigain

Biaain pextopary
HaguansHuii sigain
HaeuansHuii Bigain

HaeuanbHuii Biggin

JUist nopaBaHHS JaHUX MPO Ha3By YHIBEPCUTETY Ta BIJIIT JIMCTYBaHHSA,

tenedon 1 Email € okpeme BikHO, 1110 pecTaBieHe HA puc. 3.3.
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W MailSender - x

Add new contact

University title
HauioHanbHuid aBiauidiHuviA yHiBepauter
Department title
Biaain koMyHikaLii
Phone
+38(044) 497-41-05
E-mail

post@nau.edu.ua

Or drag and drop excel file with contact(s)

Pucynox 3.3 BikHo 3 moyisiMu Ji71s1 10/JaBaHHSI KOHTAKHUX JTaHUX

Bikao micTtuTh dopMmy TSl BBEJACHHS JaHWX PO yHiBepcuTeTH. KopucryBad
3MO’K€ BPYYHY BBECTH 1H(HOPMAIIIIO B MOJISI, @ TAKOXK MEPETATHYTH (aiii, 10 MICTUTh
JaHi, 1)1 aBTOMATHYHOTO J0/IaBaHHS KUTBKOX YHIBEPCUTETIB OJHOYacHO. dparMeHT
KOy, sikuii mpairoe 3 BJ[ Ta mo3Boiige momaBaTH YHIBEPCUTETH SIK BPYUYHY 4Yepes
dbopmy, Tak 1 uepe3 mepersaryBaHHs (dainiB (Drag and Drop) mpeactaBieHo B
IPOTPaMHOMY JICTHHTY 2.

[Iporpamuuii mictunr 2. @parment koxy B3aemoii 3 bl s qonaBaHHs naHuX:
procedure TUniversityDatabase.Connect;
begin
FConnection.DriverName :='SQLite'";
FConnection.Params.Database := 'universities.db';

FConnection.Connected := True;

end;

procedure TUniversityDatabase.AddUniversity(University: TUniversity);
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begin

FQuery.SQL.Text := 'INSERT INTO Universities (UniversityName, Department, Street,
Phone, Email) ' + '"VALUES (:UniversityName, :Department, :Street, :Phone, :Email)’;
FQuery.ParamByName('UniversityName'). AsString:=University. UniversityName;

FQuery.ParamByName('Department'). AsString := University.Department;

FQuery.ParamByName('Street'). AsString := University.Street;

FQuery.ParamByName('Phone'). AsString := University.Phone;

FQuery.ParamByName('Email'). AsString := University.Email;

FQuery.ExecSQL;

end;

procedure TUniversityDatabase.DeleteUniversity(UniversityName: string);
begin
FQuery.SQL.Text := 'DELETE FROM Universitiecs WHERE UniversityName =
:UniversityName";
FQuery.ParamByName('UniversityName'). AsString := UniversityName;
FQuery.ExecSQL;

end;

procedure TUniversityDatabase.GetAllUniversities;
begin
FQuery.SQL.Text :='SELECT * FROM Universities';
FQuery.Open;

end;

BikHo myisi aBTOMaTW4HOI TeHepalii 3BITIB Ta 30epexkeHHs iX y (aiin

MpEeACTaBICHO Ha puc. 3.4
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® MailSender | X

Generate report

Select report type

Person full name

Mpocuk san Cepriosuy

Reason (if necessary)

Select date interval

From 11/19/2024 ~ To 11/30/2024 v
< ¢ » November 2024

Sun Mon Tue Wed Thu Fri

27 28 29 30 31 1
Select report date 3 456 7 8

10 11 12 13 14 15

17 18 19 20 21 22
24 25 26 27 28 29

1 28 3.4 .5 6

GENERATE

Pucynox 3.4 BikHO a1 aBTOMaTHYHOT TeHeparlii 3BiTiB

Kmac ta curnarypa meroziB Bukopuctanux y monaym LeaveRequestGenerator

Ipe/CTaBlICHa B MPOrPaMHOMY JICTHHTY 3.

[Iporpamuuii mictunr 3. Kiac Ta curnatypa MeTo1B MOIYJIsl TIO TeHeparlii 3BiTIB:
TLeaveRequestGenerator = class
private

fFullName: String;
fStartDate: String;
fEndDate: String;
fCurrentDate: String;
fUniversityName: String;
fRequestType: String;

public
constructor Create(const FullName, StartDate, EndDate, RectorName, UniversityName,

RequestType: string);
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procedure GenerateLeaveStatement(const FileName: string);
procedure GenerateSickLeaveStatement(const FileName: string);

procedure GenerateTransferStatement(const FileName: string);

procedure LoadDataFromGET(const URL: string);
procedure LoadDataFromPOST(const URL: string; const PostData: string);
procedure SaveStatementToFile(const FileName: string; const StatementText: string);
property FullName: string read fFullName write fFullName;
property StartDate: string read fStartDate write fStartDate;
property EndDate: string read fEndDate write FEndDate;
property RectorName: string read fRectorName write fRectorName;
property UniversityName: string read fUniversityName write fUniversityName;
property RequestType: string read fRequestType write fRequestType;
end;
Jlns nmucTyBaHHS Ta MAcoOBOi PO3CHIIKM TMOBIJOMIICHB PO3POOJICHO OKpeMe BIKHO 3

NOJISIMH JJIsI BBEJICHHS JaHUX, a TaK0X (DYHKIIOHAJIbHI KHONKU JJIsi MPUKPIIUICHHS,

JI0JIaBaHHs Ta peJaryBaHHs ¢aiiB JOKYMEHTIB 1 IPeICTaBlIeHO Ha puc. 3.5.

® MailSender — X

From one to all

post@nau.edu.ua, pk@kpi.ua, coffice@Ipnu.ua, office@knu.ua

Attached 2 documents (calendar.doc, zvit_science.doc)

Pucynox 3.5 BikHO 17151 MacoBOT pO3CHIIKH TTOB1IOMJICHB




55

Knac ta curmatypa meroxaiB Bukopuctanux y monayni LeaveRequestGenerator
NpeCTaBieHa B MPOTPAMHOMY JIICTUHTY 4.

[Tporpamuuii mictunr 4. Kiac ta curuatypa METOiB MOy ISl PO3CHIIKH MTOBIIOMIICHB:
TEmailSender = class
private
FSMTPServer: string; /I SMTP cepsep
FSMTPPort: Integer; // Tlopt SMTP
FSMTPUsername: string; // Jlorin SMTP
FSMTPPassword: string; // Ilapons SMTP
FSenderEmail: string;  // Anpeca BianpaBHHKa
FSenderName: string; // IM'st BiATIpaBHUKA
FSSLType: TIdSSLType;  // Tun SSL
public
constructor Create(const SMTPServer, SMTPUsername, SMTPPassword, SenderEmail,
SenderName: string; SMTPPort: Integer = 587; SSLType: TIdSSLType = ssITLS);
destructor Destroy; override;
function SendEmail(const Subject, Body, RecipientEmail: string; const ~Attachments:
TArray<string> = nil): Boolean;
function SendEmailWithFiles(const Subject, Body, RecipientEmail: string; const Attachments:
TArray<string>; const Files: TArray<string>): Boolean;
property SMTPServer: string read FSMTPServer write FSMTPServer;
property SMTPPort: Integer read FSMTPPort write FSMTPPort;
property SMTPUsername: string read FSMTPUsername write FSMTPUsername;
property SMTPPassword: string read FSMTPPassword write FSMTPPassword;
property SenderEmail: string read FSenderEmail write FSenderEmail;
property SenderName: string read FSenderName write FSenderName;
property SSLType: TIdSSLType read FSSLType write FSSLType;

end;



3.2 UML -piarpama KJjacis

UML niarpama knaciB [49] 13 mepesikoM OCHOBHHMX aTpuOyTIB Ta

PO3pOOICHOTO MPOTPAMHOTO PIIICHHSI TIpe/IcTaBlieHa Ha puc. 3.6.

TEmailSender

- SMTPServer: String

- SMTPPort: Integer

- SMTPUsername: String
- SMTPPassword: String
- SenderEmail: String

- SenderName: String

+ SendEmail{aMailData: String): Boolean
+ SendEmailWithFiles(aFilesPaths: TArray=String=): Boolean

TLeaveRequestGenerator

- FullMame: String

- StartDate: String

- EndDate: String

- CurreniDate: String

- UniversityName: String
- RequestType: String

+ Generatel eaveStatement()

+ GenerateLeaveStatement()

+ GenerateLeaveStatement()

+ SaveStatementToFile()

+ LoadDataFromGET()

+ LoadDataFromPOST()

+ GetCommonRequsetData(out aType: TRype)

TFileHandler

- FilePath: String

+ IsFileExist: Boolean

+ IsFileEmpty: Boolean

+ FilePaths: TList=String=

+ ParseFile: String

+ AddUniversities(aJsonData: String)

+ CreateNewFile(aPath: String). Boolean

+ CheckFile(aPath: String): Boolean

+ MakeRequestFile(aPath: String): Boolean

Pucynox 3.6 UML pgiarpama kiacis

TUniversityList
- Universifies: TList=TUniversity>
- UniversitieCount: Integer
- UniversitiesNames: TArray<String=
+ AddUniversity(aJsonData: Siring)

TUniversity
- Name: String
- Address: Siring
- Phone: String
- Email: String

+ RemoveUniversity(aName: String)

+ GetUniversityList TAmay=TUniversity=
+ GetUniversityNames: TArray<String=
+ GetUniversityCount: Integer

- Department: String

- M ontent: String
-ConstructUniversityDataJSON: String
-ConstructUniversityMailData: String
-ConstructTitle(aJson: Siring): Boolean

L 2

TUniversityForm

- NameEdit: TEdit

- AddressEdit: TEdit

- PhoneEdit: TEdit

- EmailEdit TEdit

- AddButton: TButton

- NetHTTPClient TNetHTTFClient;

- FormCreate(Sender: TObject)

- FormClose(Sender: TObject; var Action: TCloseAction)

+ Validatelnput()

& + OnAddClick()

+ ShowLogo()

+ HideLogo()

+ ShowLogin()

+ HideLogin()

- SaveAuthTokenData(aStream: TStream)

+ AddUniversities(aDataJson: String)
+ RefreshCharnData(aData: String)

- ConstructAuthParams{aMail: String; alogin- String; aPassword: String): String
- TryGetUniversityDataJson(aParams: String; out aJsonData: String): Boolean
- ParseUniversSubjects(aJsonData: String; out SubObj: TArray<TUniversityData=): Boolean

—

- Connection: TFDConnection
+ Connectioninfo: Siring
+ |sConnected: Boolean

+ Connect{aConnectinfodson: String): Boolean
+ SaveUniversity(aData: String)
+ GetUni - TArray=Tunr y

UML niarpama kiaciB, sika BpaxoBy€ HACTYITHI KJIacH:

TUniversity — onuc yHIBEpCUTETY;
TFileHandler — 06po0ka daiinis uepe3 Drag-and-Drop;

TDatabaseManager — B3aemo/1is 3 023010 TaHHX;

TUniversityList — cMCOK YHIBEpCUTETIB;
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METO/IIB

TUserAuth

- Username: String
- PasswordHash: String
+ IsPasswordValid: Boolean

+ EncryptPassword()
+ \falidatePassword(aData: Sfring): Boolean
+ Authenticate(aData: String): Boolean

TUniversityForm — ¢opma a1 BBeZIeHHS! JaHUX PO YHIBEPCUTETH;
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- TLeaveRequestGenerator — reHepailis 3asB;
- TEmailSender — HajcuIaHHs €JIEKTPOHHUX JIUCTIB;
- TUserAuth — aBTopu3ariis kKopucTyBaua.

[TosicaenHs 10 QPyHKITIOHATY OCHOBHHX KJIACIB Ta 3B’SI3KiB Mi’K HUMH:

- TUniversity MicTUTh JaHi MpO yHIBepcUTET (Ha3Ba, ajpeca, TenedoH, email,
Binmii). BukopucroByeThcs B iHmMHMX Kiacax, Takux sk TUniversityForm Tta
TDatabase Manager 11 BBeJIeHHsI Ta 30€peKeHHS IaHuX B 0a31 JaHUX;

- TFileHandler BignoBiznae 3a 0OpoOKy (haitiniB, 30kpema depe3 MexaHizm Drag-
and-Drop. Moxe 3untyBaTH (aiiim 1 J0JaBaTH YHIBEPCUTETH 10 0a3M JaHHUX 4Yepe3
metoau, Taki sik ParseFile() 1 AddUniversities();

- TDatabaseManager B3aemojie 3 6a3010 JaHUX JJIs1 30€pIiraHHs 1 BUTATYBaHHS
iHdopmarii mpo yHiBepcuTeTu. 3abesmedye omepamii s migkiIoueHHs 10 B/,
30epeKeHHS Ta OTPUMAHHS JaHUX;

- TUniversityForm — ¢opMa aJi1 BBEICHHS TaHUX MPO YHIBEPCUTETHU, 3 TOJIAMHU
JUTs anpecu, Tenedony, email Ta KHOMKOTO U1t T0AaBaHHSI HOBOTO yHIBEpcUTETY. Mae
METOJW JUIsl Bajijalii BBEICHMX JaHUX Ta OOpOOKU MOMIINA, TaKUX SIK JOJaBaHHS
YHIBEPCUTETY Ta MEPETATYBaHHS (aiiiiB;

- TUniversityList MICTUTh CHUCOK YHIBEPCHUTETIB 1 J03BOJIIE BUKOHYBATH
orepailii 3 rpynamMu yHIBEpCUTETIB, BKIIOUAIOYH J10JJaBaHHS Ta BUIAJICHHSI;

- TLeaveRequestGenerator — kmac myig TeHepalii 3asB Ha BIJMYCTKY,
JIKApHAHUA YU TIepeBeNeHHs. Mae MeTOoAM /Jid CTBOPEHHS PI3HUX THIMIB 3asB 1
30epekeHHs iX y dainax, a Takox s 3aBaHTaxkeHHs naHux yepe3 GET 1 POST
3aIHTH;

- TEmailSender BianoBigae 3a HaJACHJIaHHS €JIEKTPOHHUX JIMCTIB 3 MOXKJIUBICTIO
JI0/1aBaTH BKJIaJIEHHA. MOJKe HaJICUJIaTH JIUCTH 13 (DailylaMu Ta 1HITUMU BKJIQJICHHSIMU

yepe3z SMTP;
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- TUserAuth BigmoBizae 3a aBTopu3aiio KopuctyBada B cuctemi. [lludpye
mapoyi 3a jgomnoMoror Meronxy EncryptPassword() Ta mepeBipsie ix depe3
ValidatePassword(). Moxe  ayTeHTH(]IKyBaTH KOpUCTyBada 4Yepe3  METOJ
Authenticate().

Jliarpama knaciB goOpe BimoOpakae CTPYKTYpy MPOTrpaMH 1 B3aEMOJII0 MiX

pI3HUMHU 11 YaCTHHAMM.

3.3 IIporpamua peaJizauis 0a3u 1aHUX

Jns peamizamii MoayJsia skui mpaitoBatume 3 0azoro ganux (bJl), Ta 3Moxe
J0/1aBaTH, BUJAANATU 1 3YUTYBaTH JaHi, Oyyno BukopuctaHo kommnoHeHT FireDAC.
FireDAC — 1ne Habip KOMMIOHEHTIB Il NOCTymy N0 0a3 MaHuX, SIKUH MIATPUMYE
mpokuit ciektp CYBJI, takux ax MySQL, PostgreSQL, SQLite, MSSQL Ta iHmmi.
Jlnst 306epiranHs iHGopMaIlli Mpo yHIBEPCUTETH Ta iX KOHTAKTHI JlaHi 0yJI0 CTBOPEHO
Tabmuio B 0a3t nmanux. SQL 3amut ams CTBOpeHOI TaOdMIll HaBEICHUM B
MPOrpaMHOMY JICTHHTY 5.

[Iporpamuuii mictudr 5. SQL 3anuT A1 TaONHIll 3 JAHUMH YHIBEPCUTETIB:
CREATE TABLE Universities (
ID INT PRIMARY KEY AUTO_INCREMENT,
UniversityName VARCHAR(255),
Department VARCHAR(255),
Street VARCHAR(255),
Phone VARCHAR(50),
Email VARCHAR(255)

Jlnst peamizamii mporpamuoi obroptku Han B/l [50] Oyno Hammcano MOAyJh
DatabaseModule, sixuii Hagae npoctuid iHTepdeiic nns B3aemonii 3 bJI, 30epiranusam i
3YUTyBaHHAM JaHuX. [Iporpamna peamizailisi Kjacy NpeacTaBiieHa B MPOrPAMHOMY

JICTUHTY 6.
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[Iporpamuuit mictunar 6. I[lporpamua peamizamis kiacy st pobotu 3 B[ Ta

TaOJIUIICIO TIPO YHIBEPCUTETH

TUniversity = class

private
FID: Integer;
FUniversityName: string;
FDepartment: string;
FStreet: string;
FPhone: string;
FEmail: string;

public
property ID: Integer read FID write FID;
property UniversityName: string read FUniversityName write FUniversityName;
property Department: string read FDepartment write FDepartment;
property Street: string read FStreet write FStreet;
property Phone: string read FPhone write FPhone;
property Email: string read FEmail write FEmail;

end;

TDatabaseModule = class(TDataModule)
FDConnection: TFDConnection;
FDQuery: TFDQuery;

private
function GetConnectionString: string;

public
constructor Create(AOwner: TComponent); override;
function GetAllUniversities: TArray<TUniversity>;
function AddUniversity(AUniversity: TUniversity): Boolean;
function DeleteUniversity(AUniversityID: Integer): Boolean;

end;

var DatabaseModule: TDatabaseModule;

implementation



constructor TDatabaseModule.Create(AOwner: TComponent);
begin
inherited Create(AOwner);
FDConnection.ConnectionString := GetConnectionString;
FDConnection.Connected := True;
end;
function TDatabaseModule.GetConnectionString: string;
begin
Result:='DriverID=MySQL;Server=localhost;Database=your db name;
User Name=your username;Password=your password;';
end;

function TDatabaseModule.GetAllUniversities: TArray<TUniversity>;

begin
FDQuery.SQL.Text :='SELECT * FROM Universities';
FDQuery.Open;
SetLength(Result, FDQuery.RecordCount);
FDQuery.First;

for var 1 := 0 to FDQuery.RecordCount - 1 do
begin
Result[i] := TUniversity.Create;
Result[i].ID := FDQuery.FieldByName('ID'). AsInteger;
Result[i].UniversityName := FDQuery.FieldByName('UniversityName'). AsString;

Result[i].Street := FDQuery.FieldByName('Street'). AsString;
Result[i].Phone := FDQuery.FieldByName('Phone'). AsString;
Result[1].Email := FDQuery.FieldByName('Email'). AsString;
FDQuery.Next;

[
[
[
Result[i].Department := FDQuery.FieldByName('Department'). AsString;
[
[
[

end;
end;
function TDatabaseModule.AddUniversity(AUniversity: TUniversity): Boolean;
begin

60



61

try
FDQuery.SQL.Text := 'INSERT INTO Universities (UniversityName, Department, Street, Phone,
Email) ' + "VALUES (:UniversityName, :Department, :Street, :Phone, :Email)';
FDQuery.ParamByName('UniversityName'). AsString := AUniversity.UniversityName;
FDQuery.ParamByName('Department'). AsString := AUniversity.Department;
FDQuery.ParamByName('Street'). AsString := AUniversity.Street;
FDQuery.ParamByName('Phone'). AsString := AUniversity.Phone;
FDQuery.ParamByName('Email'). AsString := AUniversity.Email;
FDQuery.ExecSQL;
Result := True;
except
on E: Exception do
begin
Result := False;
end;
end;
end;
function TDatabaseModule.DeleteUniversity(AUniversitylD: Integer): Boolean;
begin
try
FDQuery.SQL.Text := 'DELETE FROM Universities WHERE ID = :ID';
FDQuery.ParamByName('ID"). AsInteger := AUniversityID;
FDQuery.ExecSQL;
Result := True;
except
on E: Exception do
begin
Result := False;
end;

end;
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Knac TUniversity npeactaBiisie 00’€KT YHIBEPCUTETA 3 MOTO BIACTHBOCTSIMH,
TaKUMH SK Ha3Ba, BiJII, anpeca, TenedoH i enekTpoHHa momrTa. OCHOBHUHN Kilac
monayns e TDatabaseModule, BiH MicTUTh MeTOAM I poOOTH 3 63010 JaHUX Yepe3

koMmioneHT FireDAC.

3.3. Peauizauis inTepgeiicy kopucryBaya

[13 po3pobnene Ha 6a3i Delphi Ta FireMonkey [51], inTepdelic kopucTyBaua
CTBOPIOETHCS 3 YpaxyBaHHSIM crienu(iku OaratoriarpOpMeHHOCT] Ta aJalTUBHOCTI.
3a nonomororo FireMonkey MokHa CTBOpIOBaTH BHCOKOSAKICHI rpadiyHi 1HTEpdEncH,
K1 TPalIOIOTh Ha PI3HUX mnpuctposix, Takux sk [IK, mmanmern ta MOOUIBHI
tenedonu. [l 3pydHOCTI KOpUCTyBaua, 1HTep(deic OpraHizoBaHO B KUIbKa BIKOH 1
dbopMm, 10 3a0e3MeuyloTh MaKCUMaldbHy (YHKI[IOHAJIBHICT 1 TPOCTOTY Y
BUKOPHUCTAHHI.

OcHoBHOIO (opmoro € ¢opma s BBEICHHS Ta OOpPOOKM JaHUX IIPO
yHiBepcuTeTu. BoHa wmicTuTh HEOOXiAHI oSl BBOMY iHQoOpMalii, Takl SK Ha3Ba
yHIBEpCUTETY, (pakylbTeT, aapeca, Teiaedon, email Tomo. i mons peanizoBaHi 3a
nonoMororo komnoHeHTiB TEdit, 110 A03BOJIAIOTE KOPUCTYBau€Bl BBOAUTH TEKCTOBY
iHdopmartito. s 3pydHOCTI KOpUCTyBada (opmMa TakoX Mae€ BIJMOBITHI MITKH
(TLabel), o nmosicHIOIOTH, SIKYy came 1H(GOpPMAaIlil0 MOTPIOHO BBECTH B KOXKHE MOJIE.
Kpim Toro, dopma MIiCTUTH KHOMKY JJis JOJAaBaHHS BBEJICHUX JaHUX y 0a3zy, ska
BHUKJIMKAE HEOOXIJIHY JIOTIKY HJisg 30epekeHHs ITi€i iHdopmarllli. 3araJbHUN BUTJIST

CTpYKTYypH BKJaneHb Layout —iB iHTepdelicy B MailSenderForm nokazanuii Ha puc.

3.7.
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nE 00
VD MailsenderForm
» =2 MailSender_lournal
s = MailSender_Login
“ =2 Login_Content
“ = Login_Footer
Ea btnlogin
“ = LoginFooter_Forgot
tetForgotPassword
1 LaginBack
“ =2 LoginContent
=1 edtMail
=1 edtPassword
tetMailDesc
tetPasswordDesc
tetSignTitle
~ =2 MailSender_Logo
“ = LogoContent
> [ imglogelcon
> = LogoProgress

Pucynox 3.7 3aransuuii BUrisij ctpyktypu inrepdeiicy B RadStudio

st 3a0e3medeHHs MOMKJIMBOCTI  MacoBOTO  JOJaBaHHS  YHIBEPCHUTETIB,
peanizoBaHo miaTpuMKy Drag-and-Drop. KopuctyBau moxke nepeTsarHytd ¢ain
(manmpukian, CSV abo TexcroBuit ¢aiin) y cremiaibHo BUALIEHY 00JacTh Ha (Gopmi,
JIe CHCTeMa 3UUTye BMICT (paililly Ta J0Ja€ YHIBEpCHUTETH 3 HBHOTO B 0a3y JaHUX.
O6nacte Ui TmepeTsAryBaHHs (GailjliB peayli3oBaHa 3a JOMOMOTOI KOMIIOHEHTA
TPanel, B skoMy MoOkHa HajamrtyBatu o0OpoOky moxii Drag-and-Drop. Ils
MOJKJIMBICTh CIPOIIY€E TMPOLEC AOAaBaHHS JaHUX, JO3BOJSIOUM aBTOMATHYHO
3yuTyBaTU 1HQoOpMalilo 0e3 HeoOXITHOCTI BpyuHy 3amoBHIOBaTH mois. [{o6
MOJICTIINUTH B3a€EMOJII0 KOpucTyBada 3 iHTep(deiicoMm, (opma Mae MexaHI3MH

BaJlijlallii BBeAeHUX AaHuX. [lepen nomaBaHHsAM yHIBepCUTETY B 0a3y TaHMX CHUCTEMa



64

nepeBips€ MPaBUIBHICTH BBEACHOT 1HQoOpMalii, Takux sk ¢opmar email abdo
TeneoHHOro HoMmepa. SIKIIO JaHi HE BIAMNOBIAAIOTE BUMOTaM, KOPHUCTYyBauy
BUBOAWTHCS  TOBIJOMIIGHHS TMpO TMOMHJIKY 3a JOINOMOIOI0  KOMIIOHEHTIB
TMessageDialog abo TLabel, mo crnoBimiae npo HEOOXiAHICTh BUIIPABUTH TOMUIIKH.
Bci BBeneni nmani 30epiratotbes B 0a3i JaHUX, sIka MOXKe OyTH OpraHizoBaHa uepes
JOKaJIbHE CXOBUIIE a00 uepe3 MIAKIIOUEHHS J0 CepBepHOi 0a3u JaHUX 3a TOTIOMOTOI0
komnoHeHTiB FireDAC. Ili maHi MOTIM MOXKHAa BHUKOPHUCTOBYBATH JJIs IOJAJBIIOL
00poOKHU, MOITYKY a00 pearyBaHHs.

JIns 3py4HOCTI KOpHUCTyBaya, JOJaTOK HaJa€e MOXKIMBICTh MEperisgaTu,
penaryBaTtu 4u BUAQIATH 3alMCH, 10 3HAXOAThbea B 0asi nanux. Kpim Toro, popma
Mae aJlaliTUBHUM AW3aiiH, 10 JO3BOJISIE KOPEKTHO B1IOOpakaTh iHTEpdeiic Ha pi3HUX
OpUCTpOsiX. 3aBasku  MoxiuBocTsM  FireMonkey, iHTepdeiic  aBTOMaTU4YHO
MIJIAINTOBYETBCA IMJT PO3MIp €KpaHa, IO OCOOJMBO BAXKIMBO [JIsI MOOUIBHUX
MPUCTPOIB Ta TUTAHIIETIB. Y Cl KOMIIOHEHTH MAlOTh HANAINTYBAHHA AJis 3a0e3meueHHs
MaKCUMaJIbHOTO KOM(POPTY KOPHUCTyBaua Ha Pi3HUX MiaTGopmax.

Hwuxde HaBeneHo mpukian onucy GopMu AJsi BBEACHHS Ta JOJaBaHHS JTaHUX
PO YHIBEPCUTETH MPEJICTABICHO] BUIIE Ha puc. 3.3.

HazBa popmu. @opma mae HazBy TUniversityForm i € ctanaapTHOIO GOpMOIO
Delphi, 3 ycima He0OX1THUMH KOMIIOHEHTAMH JIJ1s1 BBEJICHHS Ta YIPABIIHHS TaHUMH.

Kommnonentu opmu. TekcToBi Mosst BBOLY JIaHUX:

- TEdit nns Hazeu yniBepcutety (EditUniversityName) — kopucTyBad BBOAUTH
Ha3BY YHIBEpCUTETY, Hanpukiaj, "KuiBcbkuil yHiBepcuTeT".

- TEdit nns Bigniny abo daxynerery (EditDepartment) — kopuctyBad BBOAUTH
BIIIT abo dakynprer, Hanmpukiad, "dakyabTeT MEXaTPOHIKM Ta KOMIIOTEPHUX
TEXHOJIOTIH";

- TEdit nns Tenedony (EditPhone) — xopuctyBau BBOonUTh HOMEp TenedoHy

YHIBEpCUTETY, Hanpukian, "123-45-67".
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- TEdit ngnst Email (EditEmail) — xopuctyBau BBOAWUTH email yHiBepCUTETY,
Harnpukiani, "example@university.com".

Knonka mys nonaBanns yHiBepcutetry. TButton mist JlonaBanHs yHIBEpCHUTETY
(BtnAddUniversity) — kHONKa AJisi TOAAaBaHHS BBEACHUX JaHUX MPO YHIBEPCUTET Y
0a3y JaHuX.

Komnonent qsa nepetsryBanns daiinis (Drag and Drop). TPanel a6o TImage
st O6nacti nepersryBanHst daiiniB (PanelDragDrop). Llelt kOMIOHEHT ciiyrye sk
3oHa ans Drag and Drop, Kkynu KOpUCTyBau MOK€ MEPETATHYTH (aiiil, 0 MICTUTH
JIaH1 TIPO KiJIbKa YHIBEpPCUTETIB. BaxnuBo, mo0 1 06sacth Oyiia Bi3yallbHO BUJILIEHA,
HaAMpUKIad, 3MIHUBIIM (HOH Ha Komip abo moxammm mianuc "[lepersrHiTe Qaiin
croau'".

Bci i ¢pyHKIIOHAIBHI €IEMEHTH B3a€EMOJIIIOTH MiXK CO00I0 Il 3a0€3MeUeHHS
3py4HOi poOOTM 3 JaHMMHU Mpo YHIBepcuTeTH. KopucTyBau Mae MOXIIMBICTH SIK
BPYyYHY BBOJIUTH IH(QOpMALIO, TaK 1 MAacOBO [J0JaBaTH YHIBEPCUTETH Yepe3

nepeTsAryBaHHs (ailiiB, 1110 3HAYHO CIPOIIyE Tpoliec 300py Ta OOpOOKH JTaHUX.

3.4 TecryBanHsa Ta mnepeBipka (YHKUIOHAJIBHOCTI MPOrPaMHOIO

3a0e3MeYeHHA

HeBia’eMHOIO YacTHHOIO OYyIb-SAKO1 peati3allli mporpaMHOTo MPOAYKTY € IPOIeC
TecTyBaHHs [52-62], abo mepeBipka poOOTH MporpamMu BiAMOBITHO JIO BHUMOT,
3a3HAYEHUX Ha eTaml Mo4yaTkoBoi po3poOku. Ilig wac TecTyBaHHS 3a3BUYaid
BUSIBJISIIOTHCA 1Ie(PEKTH, K1 MOXKYTh MPU3BECTH JI0 HEKOPEKTHOI POOOTH CUCTEMH, ii
3aBUCaHHs a00 OJIOKyBaHHS. Y pa3l BUSBICHHS MOMUJIKH PO3POOHUK MOBHHEH ii
BUTIPABUTH.

TecTtyBanHsT MOXHA TOAUIMTH HA JIBA OCHOBHUX THIH: pPy4YHE Ta

aBromaTu3oBane. [lix yac py4yHOro TecTyBaHHsSI BCl omneparlii BUKOHYIOThCS BPYUHY,
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IO JI03BOJISIE TIEPEBIPUTH, K TMpAIloe Ta 4M 1HIIA QyHKUIA AojaTky. Lle mo3Bosse
OIIIHUTU TPABUJIbHICTh peajizallli (yHKI[IOHATy Ta MEPEBIPUTH, UM TOBEPTAIOTHCS
npaBWIbHI pe3yibTaTi. KoXeH 3 UX BUAIB TECTYBAaHHS Ma€ CBOI MiAKATEropii.

Byno npoBeaeHo Taki BUIU TeCTyBaHHS CHCTEMHU:

1. Incransuiiine TectyBanus. [1in yac 1bOro TecTyBaHHs 10AATOK OyJI0 YCHIITHO
BCTAHOBJICHO Ha HOYTOYKH 3 ONEpaLiifHUMU CUCTEMaMH:

- Windows 7;

- Windows 8§;

- Windows 10;

2. TectyBaHHS NpPOIYKTUBHOCTI. B X0/l TecTyBaHHs cucTeMa MPOJOBXKYyBasa
YCHIIIHO MPAIIOBATH MPU TAKUX YMOBAX:

- HU3bKUH PIBEHb 3apsy aKyMyJIATOpa;

- IOTaHE OKPUTTS MEPEKEIO;

- HU3bKa KUIBKICTh IOCTYITHOI IIaM ST,

- OZIHOYACHUH JIOCTYII IO CEpBEPa KIIbKOMa KOPUCTYBaYaMHU.

3. HaBantaxxyBanbHe TecTyBaHHs. Ha HOyTOyKax OgHOYACHO 3aMyCKaliy KUIbKa
ctopoHHix 13, 1110 BUKOpHUCTOBYBaIM MIAKIIOYEHHS A0 Mepexi [HTepHeT.

4. TecryBanHsa mepepuBaHHsAM. [li yac TecTyBaHHS TMEpPEBIPSIIM TOBEAIHKY
JoaaTKa y pasi:

- OTpUMaHHS OBIAOMIIEHbB M1 yac pobotu 3113;

- BiAMOB1A1 HA M3BIHOK y Skype mix yac po6otu 3113;

- miaKiIroYeHHd Ta BiakiarodeHas USB kabertro.

VYci tectu npoiinuu yemimHo, 1 [13 roToBe 10 BUKOPUCTAaHHS Ta €KCILTyaTallli.
daTtanpbHUX OariB BUSABJICHO HE OYJIO.

Jlyig 3amycky cuCTeMHU IMpOTrpaMHOro MPOAYKTY HEoOXilHa omepaliiiiHa cucrema
Windows 7 ab6o nHogima. II{o cTocyeThcsi amapaTHUX BHMOT, TO BOHW MiHIMAaJIbHI,

ockibku I13 cymicHe 3 OUIBIIICTIO MPUCTPOIB, 110 MPALIOTh HAa ONEpariitHuX



67

cucremax Windows 7 Tta Bume. [ns kopektHoi poOoTtu motpi6bHo nume 30 Mb

BUIBHOT'O MTPOCTOPY Ha JUCKY.

BucHoBkmu 10 po3aiay 3:

1. Hns po3poOieHHs MOpOrpaMHOro 3a0e3MedeHHs s HIATPUMKH
KOMYHIKAI[IfHOT JisSUIbHOCTI BUKOpucTtaHo cepenoBume Rad Studio ta wmoBa
nporpamyBanHsi Delphi. BuOip 1mi€i TexHoyorii OOIPYHTOBaHUN IMPOCTOTOIO
OCBOEHHS, HAABHICTIO TMOTY>KHHX IHCTPYMEHTIB i1 00’ €KTHO-OPIEHTOBAHOIO
IporpamMyBaHHS Ta MOKJIMBICTIO CTBOPEHHSI Kpoc-1uaTopmenux pimeHb. Pan Studio
3abe3reuye 3pPYUYHICTh PO3POOKHM 3aBISKH KOJEKINi CTaHAapTHUX KOMIIOHEHTIB
1HTEepQeicy, MATPUMII TECTYBaHHS MpOrpaM Ha PI3HUX OINEpalliHUX CUCTEMaX, a
TaKOX 1THCTPYMEHTaM JIJIsl pePaKTOPUHTY Ta ONTHUMI3AIlT KOTY.

2. Po3poOka inTepdeiicy kopucTyBaua 30cepepkeHa Ha 3a0e3eueHHl 3pyIHOCTI
B3a€EMO/IiT uepe3 MpOocCTi Ta PYHKIIOHAJIbHI €JIEMEHTH, TaKl SIK BIKHA JJI1 aBTOpHU3allii,
JI0JIaBaHHSI KOHTAKTHUX JAHUX YHIBEPCUTETIB, T€HEpaIlii 3BITIB Ta MaCOBOI PO3CHIIKH
MOBIJOMJIEHb. Ba)xIMBUMU acrieKTamMu € 1HTerpailis 3 0azaMu JaHuX AJid 30€peKeHHs
Ta OOpOOKHU TaHUX, a TAKOXK MIATPUMKA (DYHKIIOHATBLHOCTI JJIs 3aBaHTAXKEHHSI JaHUX
yepe3 Drag-and-Drop.

3. Buxkopuctano pi3Hi MeTOAu 1 OOpoOKM Ta 30€peKeHHS [aHUuX,
3a0e3Ieuyourd TAKUM YHHOM HE JIMIIE IHTEPAKTUBHUH, aje i eEeKTUBHUN JOCBI IS
KOPUCTYBadiB. 3aCTOCYBaHHS 00 €KTHO-OPIEHTOBAHOTO MIAXOAY JJiA OOpOOKH
3aMMTIB, aBTeHTU(IKaLli KOPUCTYBauiB 1 BIANpPaBIEHHS MOBi1IOMIEHb yepe3 SMTP
3a0e3nedye CTablIbHICTh Ta 0€3MeKy poOOTH CUCTEMHU.

4. Ilporpamua peanizaliisi I€MOHCTPY€ BUCOKUN PIBEHb 1HTErpallii MK PI3HUMHU
KOMIIOHEHTaMH CHCTEMHU Ta Ja€ 3MOTry JIeTKO MaciuTadyBaTu mporpamy mia pi3Hi

m1aThopMu, OTHOYACHO 30€piratoyu 3pyUHICTh JIJIs1 KIHIIEBOTO KOPUCTYBayva.



68

5. HaBeneno UML-miarpamy KkiaciB, ska BiOOpa’ka€e OCHOBHY CTPYKTYpPY
PO3pO0JIECHOr0 MPOTrPaMHOrO PIIIEHHS Ta B3AaEMOJII0 MK HOro KOMITIOHEHTaMH.
Jliarpama Brimowae kimouoBl  kiacw, Taki sk TUniversity, TFileHandler,
TDatabaseManager, TUniversityForm, TUniversityList, TLeaveRequestGenerator,
TEmailSender, 1 TUserAuth, koxeH 3 AKuX BUKOHY€ crieniMdiuHi QyHKIT B Mexkax
CUCTEMH. YCl 11l KJIacH, 30KpeMa iXHi METOAM Ta aTpUOyTH, B3aEMOIIOTh MiXk CO00I0,
YTBOPIOIOYH Y3TOJKEHY CUCTEMY JiJii OOpOOKM JaHUX, CTBOPEHHS 3BITIB, a TaKOX
3abe3rneueHHss  aBTropu3aiii  kopuctyBauiB. UML-giarpama €  edeKTUBHUM
IHCTPYMEHTOM JUIsl Bi3yalli3allii CTPYKTYpU MPOTPAMHOIO PilIEHHS, IO JI0IoMarae
Kpallie 3p03yMITH JIOTIKY poOOTH CUCTEMU Ta CIPOILY€E MOAABIINMI MpoLeC po3pOOKU
1 TIATPUMKH TIPOEKTY.

6. InTepdeiic kopucTyBaua s po3pOOJIEHOTO MPOTrpaMHOro 3a0e3neyeHHs
noOysoBaHo Ha ocHOBI TexHosoriii Delphi Ta FireMonkey nnsi cTBOpeHHs
OararoruiatTOpMEHHUX Ta  aAdanTUBHUX TpadiuHux 1HTepdeinciB.  3aBasgKu
BukopucrtanHio FireMonkey, inTepdeiic 3ab6e3nedye BUCOKY SKICTh BiIOOpaXEHHS Ha
PI3HOMaHITHUX MPUCTPOSAX, TaKUX SK MEPCOHAIbHI KOMIT'HOTEpH, IUIAHIIETH Ta
MOOUTBHI TeNle(POHHU, 1110 JO3BOJISIE ONTUMI3yBAaTH KOPUCTYBAIKUN JTOCB1JT HE3AJIEHKHO
B1J1 r1aTopmu.

7. Ilixn yac tectyBaHHs OyJM mepeBipeHi pi3HI ymoBH podotu II3, Taki sk
HU3BKUU PIBEHBb 3apsify aKyMyJsITOpa, IOTaHe MEpeXeBe MOKPUTTS, OOMexeHa
KUTBKICTh TIaM’ST1 Ta OJHOYACHUN JIOCTYN KUIBKOX KOPHCTYBadiB J0 cepBepa. Yci
TECTH MPOUIUIM YCHIIIHO, 1 (paTanpbHUX OariB He OYJIO BUSBJICHO, IO MIITBEPIKYE
roToBHICTh [13 10 BUKopucTaHHs. AmapaTHi BUMOTH JI0 IPOTPAMH € MiHIMaIbHUMH, 1
BOHA CyMICHa 3 OUIBIIICTIO MPUCTPOIB, IO MPAIIOIOTh HA OMEPAIIHHUX CHCTEMax

Windows 7 Ta BuIIE.
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3ATAJIBHI BUCHOBKHA

1. JlocnmiakeHo cydacHi TEXHOJOTIi JUIsi CTBOpEeHHS OararoraTGOpMEHHHX 1
aIalITUBHUX 1HTEp(EHCIB KOPUCTyBaya.

2. Po3pobneno mporpamMHe 3a0e3leyeHHs, SIK€ BUKOPHCTOBYE Cy4YacHI
TEXHOJIOT1i JiJIi CTBOPEHHS OaratoruiaTopMeHHUX 1 aJanTUBHUX 1HTepdenciB
KopucTyBaua, 30Kkpema 3a pgomomoroio Delphi ta FireMonkey. Intepdeiic OyB
CIIPOCKTOBAaHUM 3 ypaxyBaHHSM BHUMOT 3pYYHOCTI JIJIi KOPUCTyBada, a TaKOX
MOXJIMBOCTI poOoTM Ha pizHux npuctposx — IIK, mmanmerax Ta MOOUIBHUX
tenedoHax. 3apaaku marpumill Drag-and-Drop, kopucTyBad MOXe 3py4YHO J10AaBaTH
JIaHl1, 1110 3HAYHO MOJIETTIIY€E MPOIeC BBEICHHS Ta 00poOKu 1H(hopMmarIii.

3. B pamkax po3pobku Oyno peanizoBaHo UML-miarpaMmy kiaciB, sika 4iTKO
OIKCY€E CTPYKTYpPY MPOrPaMHOTO MPOIYKTY 1 B3a€EMOJII0 MK HOro KOMIOHEHTaMHU.
Knacuyna oprasizaiiis JaHUX, IEPEeBIpKa BBEJICHUX JTAHUX 1 MOXJIMBICTh B3a€MOJIIT 3
0a3010 JaHWX [O3BOJIAIOTH 3a0€3MEUUTH HaAiiHy pOOOTYy MpOrpaMH B pEaTbHUX
YMOBaX.

4.V mporneci TeCTyBaHHS MPOrpaMHOro 3abe3rneueHHsl OyJio MPOBEACHO P
BOKJIMBUX  TEPEBIPOK, TaKUX K IHCTAISILIIHE TECTyBaHHS, TECTYBaHHS
MPOyKTUBHOCTI, HABaHTAXKyBaJIbHE TECTYBAaHHS 1 TECTyBaHHS Ha mMepepuBaHHs. Bci
TECTYyBaHHS MPOUIILIN YCIIIIHO, 1 IPOrPaMHHUI MPOAYKT MPOAEMOHCTPYBAB CTa0IbHY
poOOTy B pI3HMX ymMOBaxX. BUSBIECHHS 1 yCyHEHHS MOMUJIOK Ha €Tall TECTyBaHHS
M1TBEPANIIO BUCOKY SIKICTh PO3POOKH.

Takum 4uHOM, po3poOJieHe MporpaMHe 3a0e3NeyeHHs BIANOBIAAE BUMOTam
KOpHCTYBayiB 1 TOTOBE 0 eKcIutyaraiii. BoHo € cTabinbHUM, aJanTUBHUM 1 3pyYHUM
y BUKOPUCTaHHI, L0 POOUTH HOro e(EeKTUBHUM IHCTPYMEHTOM JUIsl MIATPUMKH

KOMYHIKAIIHOT TIsTTbHOCTI



70

CIIMCOK BUKOPUCTAHMUX JI"KEPEJI
1. Mucmneka H.A., Cemeniok J[.C., KonecumkoBa O.A. MoOiibHE HaBYaHHS B
CHUCTEeM] CYYaCHMX METOJWYHUX TIIXOMIB JO OpraHizaimii 1 NMPOBEACHHS YYHSIMH
bi3uuHNX gociimkeHb: HaykoBi 3ammcku [[eHTpallbHOYKpaiHCHKOTO JEpPKABHOTO
neJarorivHoro  yHipepcurery iMmeHi Bononumupa Bunnuuenka. 31 Cepis:
[lenaroriuni Hayku Nel83 (2019). [Enexktponnmii pecypc] // Pexum npocrymy:

https://www.cuspu.edu.ua/ua/ix-mizhnarodna-naukovo-praktychnaonlain-internet-

konferentsiia-problemy-ta-innovatsii-v-pryrodnychomatematychnii-tekhnolohichnii-i-

profesiinii-osviti/sektsiia-3

2. Tepemryk C.I. TexHosorist MOOLTFHOTO HAaBYaHHS: TPOOJIEMU Ta MIISTXU BUPIIICHHS.
Bicauk  UYepHIriBChKOTO  HAIIOHAJIBHOTO  MeaaroriyHoroyHiBepcutety.  Cepis:
[lenaroriuni Hayku. 2016. Bun. 138. C. 178-180.

3. 3abonotamit B.®., Mucninpka H.A., Cnobonsuiok [.FO. Xmapo opienToBaH1
TEXHOJIOr1] HaBYaHHS: HaBYAJILHO-MeTOOWYHUN nociOHuK. Binnwig: TOB «Himan —
JIT», 2020.144c.

4. Bnacrok . Onrtumisaiiis npoliecy HaBUYaHHS YUTAHHS aHTIIIHCHKOIO MOBOIO 4epes
1HHOBAIIIM{H1 TEXHOJIOT1i Ta MOO1JIbHI 3aCTOCYHKH B €MOXY 1HPopMaTH3ailii. AKTyalbHi
nuTaHHsA y cydacHid Hayi. 2024. Ne 5 (23). C 792 — 804. Doi: 10.52058/2786-6300-
2023- 12(18).

5. Cymenko JI. O., Augpromenko O. O., Cymenko I1. P. Hudposa tpanchopmariis
3aKja/iB  BHUINOI OCBITH B YMOBax MJUDKHATANI3AIIl CyCHUIbCTBA: BUKJIHKU 1
nepcnektuBu. HaykoBuit yaconuc HITY Bmeni H. Il. [IparomanoBa. 2022. Ne 2. C.
146 — 151. Doi: 10.31392/NPUnc.series5.2022.spec.2.28

6. Cxigan B.B. Bukopucranus qipKuTan-TeXHOJOT1H B poOOTI KypaTOpB aKaJeMIqHO1

rpynu 3aknaaiB Bumoi ocBitu / B.B. Ckigan, A.A. BoniBau, O.4. Hixonos, O.B.


https://www.cuspu.edu.ua/ua/ix-mizhnarodna-naukovo-praktychnaonlain-internet-konferentsiia-problemy-ta-innovatsii-v-pryrodnychomatematychnii-tekhnolohichnii-i-profesiinii-osviti/sektsiia-3
https://www.cuspu.edu.ua/ua/ix-mizhnarodna-naukovo-praktychnaonlain-internet-konferentsiia-problemy-ta-innovatsii-v-pryrodnychomatematychnii-tekhnolohichnii-i-profesiinii-osviti/sektsiia-3
https://www.cuspu.edu.ua/ua/ix-mizhnarodna-naukovo-praktychnaonlain-internet-konferentsiia-problemy-ta-innovatsii-v-pryrodnychomatematychnii-tekhnolohichnii-i-profesiinii-osviti/sektsiia-3

71

Murtenscbka // BicHuk XMeNIbHHIIBKOTO HalllOHATBHOTO YHiBepcutery, Ne6, 2023
(329). XMENbHULIBKUN: XHTY, 2023. C. 92-97.
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=UTNQ

CScAAAAJ&citation for view=UTNQCScAAAAJ:35N4QoGY0k4C

7. John, Steven. ""What is Slack?' Everything you need to know about the professional

messaging program". Business Insider. Retrieved May 4, 2022.

8. Pierce, David (June 22, 2022). "Slack added video to Huddles so you don't have to

spend your life in Zoom meetings". The Verge. Retrieved September 8, 2023.

9. Konrad, Alex (July 8, 2020). "Slack Acquires Corporate Directory Startup Rimeto,

Plans To Operate It As Standalone App". Forbes. Archived from the original on July
9, 2020. Retrieved July 9, 2020.

10. HoBa Bepcis Microsoft Teams Tenep y 3araibHOMy jgoctyii. [EnexTpoHHuii

pecypc] — Pexxum noctyny m0 pecypey: https://www.microsoft.com/uk-ua/microsoft-

teams/log-in.

11. Asana: Work in one place. [Enekrponnmii pecypc] — Pexum poctymy 10
pecypcy:https://play.google.com/store/apps/details/Asana Work in one place?id=co
m.asana.app&hl=uk&pli=1

12. o take Trello 1 six mporpama gomomarae B pob6oti [IpomkekT MeHemxepa.
[ EntexTpoHHMi pecypc] — Pexum TOCTYITy hi (o) pecypcy:

https://wizeclub.education/blog/shho-take-trello-i-yak-programa-dopomagaye-v-

roboti-prodzhekt-menedzhera/

13. Mailchimp Email Marketing. [Enexktponnuii pecypc] — Pexum noctymy 10
pecypcy:https://play.google.com/store/apps/details?id=com.mailchimp.mailchimp&hl
=uk&pli=1

14. Hootsuite vs. Buffer: Grow fast with the best social media management solution.
[EnexkTpoHHMit pecypc] — Pexum JTOCTYITy ity pecypcy:

https://www.hootsuite.com/hootsuite-vs



https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=UTNQCScAAAAJ&citation_for_view=UTNQCScAAAAJ:35N4QoGY0k4C
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=UTNQCScAAAAJ&citation_for_view=UTNQCScAAAAJ:35N4QoGY0k4C
https://www.businessinsider.com/what-is-slack
https://www.businessinsider.com/what-is-slack
https://www.theverge.com/2022/6/22/23177239/slack-huddles-video-audio-chat-call
https://www.theverge.com/2022/6/22/23177239/slack-huddles-video-audio-chat-call
https://www.forbes.com/sites/alexkonrad/2020/07/08/slack-acquires-corporate-directory-startup-rimeto/#3e1a76c040d0
https://www.forbes.com/sites/alexkonrad/2020/07/08/slack-acquires-corporate-directory-startup-rimeto/#3e1a76c040d0
https://web.archive.org/web/20200709020157/https:/www.forbes.com/sites/alexkonrad/2020/07/08/slack-acquires-corporate-directory-startup-rimeto/#3e1a76c040d0
https://www.microsoft.com/uk-ua/microsoft-teams/log-in
https://www.microsoft.com/uk-ua/microsoft-teams/log-in
https://wizeclub.education/blog/shho-take-trello-i-yak-programa-dopomagaye-v-roboti-prodzhekt-menedzhera/
https://wizeclub.education/blog/shho-take-trello-i-yak-programa-dopomagaye-v-roboti-prodzhekt-menedzhera/
https://www.hootsuite.com/hootsuite-vs

72

15. Grow better with HubSpot. [Enextponnuii pecypc] — Pexum nmoctymy 1m0
pecypcy: https://www.hubspot.com/

16. Zoom. [EnektponHuii pecypc] — Pexum goctynmy 10 pecypcy:

https://www.dekom.com/ua-uk/videokonferencsvjaz/zoom/

17. Google Classroom is the main address of Education, Training, and Study!
[EnexkTponHMit pecypc] — Pexum JTOCTYITY 10 pecypcy:

https://sites.google.com/view/classroom-workspace/

18. Illo Take Skype? [Enextponnuii pecypc] — Pexum npoctymy 10 pecypcy:
https://support.microsoft.com/uk-ua/skype/%D1%89%D0%BE-
%D1%82%D0%B0%D0%BA%D0%B5-skype-4ee90adc-7183-439f-bb6dc-
dad1254dfd3f

19. Google Meet. [Enexktponnmii pecypc] — Pexum ngoctymy 10 pecypcy:
https://play.google.com/store/apps/details?id=com.google.android.apps.tachyon&hl=u
k

20. Webex Meetings. [Enmexktponnmii pecypc] — Pexum noctymy 10 pecypcy:
https://www.cisco.com/c/en/us/products/conferencing/webex.html?carousel=1

21. Shahzad, B., Abdullatif, A. M., Ikram, N., & Mashkoor, A. (2017). Build software
or buy: A study on developing large scale software. IEEE Access, 5(3), 24262-24274.
https://doi.org/10.1109/ACCESS.2017.2763324

22.  VersionOne. (2021). 15th  Annual State of Agile Report.
https://dl.acm.org/doi/full/10.1145/3571849#Bi1b0154Rd60581057e222

23. Williams, L., Brown, G., Meltzer, A., & Nagappan, N. (2011). Scrum engineering
practices: Experiences of three Microsoft teams. In Proceedings of the International
Symposium on Empirical Software Engineering and Measurement. IEEE, Los

Alamitos, CA, 463—471. https://doi.org/10.1109/ESEM.2011.



https://www.hubspot.com/
https://www.dekom.com/ua-uk/videokonferencsvjaz/zoom/
https://sites.google.com/view/classroom-workspace/
https://support.microsoft.com/uk-ua/skype/%D1%89%D0%BE-%D1%82%D0%B0%D0%BA%D0%B5-skype-4ee90a4c-7183-439f-b6dc-dad1254dfd3f
https://support.microsoft.com/uk-ua/skype/%D1%89%D0%BE-%D1%82%D0%B0%D0%BA%D0%B5-skype-4ee90a4c-7183-439f-b6dc-dad1254dfd3f
https://support.microsoft.com/uk-ua/skype/%D1%89%D0%BE-%D1%82%D0%B0%D0%BA%D0%B5-skype-4ee90a4c-7183-439f-b6dc-dad1254dfd3f
https://play.google.com/store/apps/details?id=com.google.android.apps.tachyon&hl=uk
https://play.google.com/store/apps/details?id=com.google.android.apps.tachyon&hl=uk
https://www.cisco.com/c/en/us/products/conferencing/webex.html?carousel=1
https://doi.org/10.1109/ACCESS.2017.2763324
https://doi.org/10.1109/ESEM.2011

73

24. Maximini, D. (2018). The Scrum Culture: Introducing Agile Methods in
Organizations (2nd ed.). Springer International Publishing.

https://do1.org/10.1007/978-3-319-73842-0

25. Makenon B.B., Banikos B.I1., Psa6uk I'.€. Po3BUTOK CBITOBOrO PHUHKY MIJTIOBHX
1HTEJIeKTYaJIbHUX TMMOCTYT MiJ BIUIMBOM ekoHoMiku 4.0. HoGemniBchkuit BicHuK. 2019.
Ne 1. C. 59-72. DOI: 10.32342/2616-3853- 2019-2-12-7

26. Komomienp B. ®. Pomp Internet-rexnosoriii y ¢dopMyBaHHI CBIJOMOCTI
[Enextponnnii pecypc] / B. ®. Konomienp, A. I. BumneBcbkuii // IlpoOnemu
MDKHapoaHux BigHOcUH. — 2014. — Bun. 8. — C. 96—108. — Pexum pocrymy:
http://nbuv.gov.ua/UJRN/Pmv_2014 8 9.

27. Amutpenko O. locnimxenns [arepuer Acomianii. — 2017. — 13 xBiTHSA
[EnexTpoHHUI pecypc] / O.IMuTpeHKo. - Pexum JIOCTYMYy:

http://watcher.com.ua/uanetstatistics/

28. lani nociimkeHb IHTepHeT-ayauTopii Ykpainu — 2017 [EnektpoHHuit pecypc].

— Pexxum noctyny: http://inau.ua/proekty/doslidzhennya-internet-audytoriyi.

29. Hemuenko I. CyuacHi iHQOpMaLIMHO-KOMYHIKAaTUBHI TEXHOJOTIi K MPOBIAHUIMA
YUHHUK TJI00QJIbHUX CBITOrJSIAHUX TpaHchopmaiiid [Enextponnuit pecypc] / InHa
Hemuenko // XVIII MixHaponHa HayKOBO-IIPaKTUYHA IHTEPHET-KOH(MEpEeHIisa. —
2013. — Pesxxum poctymy: http://oldconf.neasmo.org.ua/node/2098.

30. Schiliro, D. (2023). Digital platforms and digital transformation. MPRA Paper
No. 118006. Retrieved from https://mpra.ub.uni-muenchen.de/118006/

31. Coyle, D. (2018). Practical competition policy implications of digital platforms.
Bennett Institute for Public Policy working paper no: 01/2018 Retrieved from
https://cutt.ly/9wFggoGX

32. buxor B.IO. XmapHa komm’ r0TEpHO-TEXHOJIOTIYHA TIaTGOpMa BIAKPUTOI OCBITU
Ta BIAMOBIIHUNA PO3BUTOK OpTaHi3alliiHO-TeXHOJoriyHO1 OyaoBu IT-miapo3ainis

HaBYaJIbHUX 3akiajiB // Teopis 1 MpakTUKa yNpPaBIIHHS COLIAJIBHUMH CUCTEMaMHU:


https://doi.org/10.1007/978-3-319-73842-0
http://watcher.com.ua/uanetstatistics/
http://oldconf.neasmo.org.ua/node/2098
https://mpra.ub.uni-muenchen.de/118006/

74

bimocodis, mcuxonoris, memarorika, cormionoris / Il{okBapTampHUNT HAYKOBO-
npaktuyHui xxypHai. — Xapkis: HTY «XIII», 2013. —Ne 1. — C. 81-98.

33. KomyHikaTuBHa AisUIbHICTh B JAEpKaBHOMY YIIpaBiiHHI : HaB4. moc. / H. M.
Hparomupenpka, K.C. Kangarypa, A.B. bykau. Oneca : OPIY HAJLY, 2017. 180 c.
34, PobGora i3 comiaabHUMH MepekaMH. I[loCIOHMK 3 TIMTaHb BUKOPHUCTAHHS
COLIIaTbHUX Mepexk, po3pobienuit [lemaprameHToM mpecu 1 myOaiyHOi iH(pOpMaIii
KoncynbratuBaoi wmicii €C B VYkpaini. KuiB : cepnenp 2020. URL:
https://www.euam-ukraine.eu/ wp-content/uploads/2020/09/Working-with-
SocialMedia-Compendium-UKRAINIAN-AUGUST2020-FOR PUBLICATION.pdf/.
35. Yynpuna A. Poiib coliaqbHUX MEPEX Y KpU30Bii KOMyHIKallli B yMOBaxX BiHHHU.
[ndopmariiitne areHCTBO «JIII"'AB13HecIHpopM». BeOcaiir. URL.:
https://blog.liga.net/user/achupryna/article/ 45924

36. Komanenko C. B. Mecenmxep 5K anpTepHaTHBHA QopMa OQIIIHHOTO
iHpopMyBaHHS Ta omoBilleHHs B Tpomazal. CyyacHa mnapagurma IyOJII4YHOTO
ynpaBiiHHS : 30. matepianiB [V Mixknap. Hayk.- npakt. koH}.,10-12 guctom. 2022 p.
/ 3a HayK. pel. K.e.H., noneHta Cracumuna A. B. JIbBiB : JIHY imeni IBana ®panka.
2022. C. 958.

37. Pan b. 5. Apxitektypa inpopmariiiaux cucrem / b. S. Pan, A. 1. Bogsaxo, B. A.
Hy6enenpkuit, B. B. Ilexanosckiit. — M.: Akaaemis, 2012. 220c

38. Poit pinmiar ApXITEeKTypHI CTUJII Ta AU3aWH MEPEXKEBUX aAPXITEKTYpP MPOTPAMHOTO
3a0e3neYeHHs [EnexTpoHHuMii pecypc]. — Pexum JOCTYIIY:

https://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm.

39. Xapuenko O. I'. Excnepra cucrema mpOeKTyBaHHS apXiTEKTypu MPOTPAMHOTO
3a0e3neuenns / O. I'. Xapuenko, I. O. bognapuyk, B. B. Anumun // Komn'torepHi
TeXHOJIOT1i pykapcTBa. — Ne 29. —2013. —c. 10-26.

40. Kmient-cepBepHa apxitekrypa [Enektponnuii pecypc] — Pexum moctymy 10

pecypcy: https://uk.wikipedia.org/wiki/KiieHT-cepBepHa_apXiTeKTypa.



https://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm
https://uk.wikipedia.org/wiki/Клієнт-серверна_архітектура

75

41. Cxigan B.B., JlemkiBceka T.I. AHami3 apXiTeKTypHUX CTHIIIB IpH po3pooiii WEB-
nonaTkiB. IHdopmalliifHi TeXHOJIOTIT B HayIll, BUPOOHHUIITBI Ta MiANPUEMHUIITBI:
30ipHUK HayKOBUX TMpalb MOJOAMX BUEHHUX, AacCHipaHTIB, MarictpiB kadeapu
KOMIT FOTEpHUX HAyK Ta TeXHOJorid / 3arai. Hayk. pea. B.1O. Illep6ans — K.: TOB
dactO1HT VYkpaiHa, 2022. - 137-140 C.
https://er.knutd.edu.ua/bitstream/123456789/23155/1/C%D0%BA%D1%96%D0%B4
%D0%B0%D0%BD.pdf

42. Be6-au3zaitn Ta UX/UI: sk cTBOopuTH 3pyuHuil iHTepdeiic? [EnexTponHuit pecypc|

— Pexum noctymy a0 pecypey: https://whileweb.com/uk/blog/veb-dizajn-ta-uxui-yak-

stvoriti-zruchnij-interfejs/

43. BeO-guzaiin, UI/UX, edektuBHi iHTepdeiicu. [Enekrponnuii pecypc] — Pexum

JoCTyIy 10 pecypcy: https://goldwebsolutions.com/uk/uiux-uk/

44. Frontend. Intepdeiic s B3aemMomii MK KopucTyBauem 1 back end.
[ EtexTpoHHMi pecypc] — Pexum IOCTYITY hi (o) pecypcy:
https://goldwebsolutions.com/uk/blog/frontend/

45. Houmenko C. I. Opranizauis Ta cUCTeMH KepyBaHHsA Oazamu pganux: Hapu.
nocionuk. — Xapkis: Ykp[V3T, 2023. - 117 c.

46. ba3zu paHuX : HaBYAJHHO-TIPAKTHYHUMA TOCIOHUK JUIsI CAMOCTIHHOI POOOTH
ctyneHTiB [Enextponnuii pecypc] / M. O. Jloces, B. B. ®enpko. — XapkiB : XHEY
M. C. Kysnen, 2018. — 233 ¢/

47. Onepamiiina cucreMa Windows. [Enextponnunii pecypc] — Pexxum poctymy 10

pecypcy:  https://sites.google.com/site/programnezabezpecenna/operacijna-sistema-

windows
48. Delphi. [Enexktponnuii pecypc] — Pexum goctymy 10 pecypcey:
http://delphi.dp.ua/

49. CtBopenns cxemu kinacy UML. [Enextponnuii pecypc| — Pexxum noctymy Ao

pecypcy: https://support.microsoft.com/uk



https://er.knutd.edu.ua/bitstream/123456789/23155/1/C%D0%BA%D1%96%D0%B4%D0%B0%D0%BD.pdf
https://er.knutd.edu.ua/bitstream/123456789/23155/1/C%D0%BA%D1%96%D0%B4%D0%B0%D0%BD.pdf
https://whileweb.com/uk/blog/veb-dizajn-ta-uxui-yak-stvoriti-zruchnij-interfejs/
https://whileweb.com/uk/blog/veb-dizajn-ta-uxui-yak-stvoriti-zruchnij-interfejs/
https://goldwebsolutions.com/uk/uiux-uk/
https://sites.google.com/site/programnezabezpecenna/operacijna-sistema-windows
https://sites.google.com/site/programnezabezpecenna/operacijna-sistema-windows
http://delphi.dp.ua/
https://support.microsoft.com/uk

76

50. bapayc 1. O. ba3u nanux y cxemax (Ha OCHOBI (DyHIaMEHTATI30BaHOTO MIIX0Y) :
HaBy. 1oci6. / I. O. bapayc, M. 1. Jlazapes, A. O. Hienko. — XapkiB : Bun-Bo «/lica
wiocy, 2017. — 133 ¢.

51. beamenoB M. 1. OcuoBu nporpamyBanHs y cepenoBuini Delphi : HaBu. moci6. —
XapkiB : HTY «XIIl», 2010. — 608 c.

52. Aspamenko A.C., ABpamenko B.C., Kocentok I'.B. TecTtyBaHHs mporpaMHOro
3abe3neueHHs. HaBuanbHuii  mociOnuk. — UYepkacu: YHY imeni bormana
XMenbHUIBKOro, 2017. — 284 c.

53. Jorgensen P. C., Erickson C. Object-Oriented Integration Testing
Communications of the ACM. 37, 9 (Sept, 1994), pp. 30-38.

54. Burnstein I. Practical Software Testing. A process-oriented approach. Springer-
Verlag, New York, 2003, — 732 p.

55. Kperuu C.4 . fkicth mporpamMHOro 3a0e3rneueHHs Ta TeCTyBaHHs: 0a30BHIl KypcC.
Hapuansnuit nocionuk / 3a pea. Kpenmu C.A., Croisak 1.4. / s 6akanaBpiB raimysi
3HaHb 12 «IHdopmariitai TexHomorii» cremianbHocTi 121 «IHXeHepis mporpamMHOro
3abesneueHHs». — TepHonins: OOII [Mansaunsg B.A., 2020. — 478c.

56. binac O.€. fkicTh mporpaMMHOIo 3a0e3nedyeHHs Ta TecTyBaHHs. HaBuanbHuUii
nocionuk / O.€. binac — JIsBiB: BugaBuuirrso JIbBiBCbKOI momiTexHiku, 2011. 216¢.
57. TectyBanHsa mporpaMHOro nponaykry [Enekrponnunii pecypc| — Pexum pocrymy

1o pecypcy: http://lib.mdpu.org.ua/e-book/vstup/LL11.htm.

58. ToBopymenko T.O. Merozgosorisi OIliHIOBaHHS JTOCTaTHOCTI 1H(opmarii ms
BU3HAUYCHHSI SIKOCTI IporpamMHoro 3abesmneueHHs : MoHorpadis / I'oBopymenko T. O.
Xwmenpaunekuii : XHY, 2017. 310 c.

59. 3onotryxina O. A. SIkicTe Ta TecTyBaHHs 1H(poOpMalliiiHux cucteMm : HaBuanbHuii
MOCIOHMK JJII CaMOCTIHHOT pPOOOTH CTYACHTIB BHUIIUX HaBUAIBHUX 3aKJaiB /
3onoryxina O. A., Heronenko O. B., Pe3snuk C. 1O., Pazina C. f. — Kuis : HHIIT
VYT, 2020. - 128 c.


http://lib.mdpu.org.ua/e-book/vstup/L11.htm

77

60. Web-testing. [Electronic resource]. — Access mode: http://www.edb.
utexas.edu/minliu/multimedia/PDFfolder/WebTestingPadolina.pdf.

61. Software Testing Help. “Entries Tagged Cookie Testing. Website Cookie Testing,
Test cases for testing web application cookies?”. — [Electronic resource]. — Access
mode: http://www.softwaretestinghelp.com /category/cookie-testing/

62. Haymenko JI.C. HapuanbpHMit mOCiOHUK «MeToau TECTYBaHHS Ta OI[IHKU SKOCTI
nporpaMHoro 3abesnedeHHs» Yactuna I: TecryBaHHsS MOOIIBHUX BeO-CaMTIB Ta
JOAATKIB JJIsI CTYJEHTIB JACHHOI Ta 3a04HOi ¢opmu HaBuaHHs: 122 «Komm 1oTepHi

Hayku Ta 1H(popmarliiini TexHosorii» — [lonrasa: [TontTHTY, 2018. — 176 c.



78

JIOJIATOK A
TE3W KOH®EPEHIITT

MiHICTEpCTBO OCBITH 1 HAYKU Y KpaiHu

KuiBCchKMii HalliOHAILHUN YHIBEPCUTET TEXHOJIOTIH Ta AW3aiiHy

MEXATPOHHI CUCTEMMU:
IHHOBALII TA TH’ KUHIPUHI

TE3HU JOIOBIJAEN

VIII MIDKHAPO/IHOI HAYKOBQ-HPAKTI/I‘lHOi
KOH®EPEHIII

7 aacronaaa 2024

=

KUIB 2024



79



80

JNOJATOK B

IIporpamuuii Jdicrunr 1. Moayab 1uis renepanii 3BiTiB

uses

System.SysUtils, System.Classes, [IIHTTP, IASSLOpenSSL, System.JSON, System.IOUtils;

const REPORT TO = "##HH##',

type

TLeaveRequestGenerator = class

private
fFullName: String;
fStartDate: String;
fEndDate: String;
fCurrentDate: String;
fUniversityName: String;
fRequestType: String;

public
constructor Create(const FullName, StartDate, EndDate, RectorName, UniversityName,

RequestType: string);
procedure GenerateleaveStatement(const FileName: string);
procedure GenerateSickLeaveStatement(const FileName: string);

procedure GenerateTransferStatement(const FileName: string);

procedure LoadDataFromGET(const URL: string);
procedure LoadDataFromPOST(const URL: string; const PostData: string);

procedure SaveStatementToFile(const FileName: string; const StatementText: string);

property FullName: string read fFullName write fFullName;



property StartDate: string read fStartDate write fStartDate;

property EndDate: string read fEndDate write FEndDate;

property RectorName: string read fRectorName write fRectorName;

property UniversityName: string read fUniversityName write fUniversityName;
property RequestType: string read fRequestType write fRequestType;

end;

implementation

constructor TLeaveRequestGenerator.Create(const FullName, StartDate, EndDate, RectorName,
UniversityName, RequestType: string);
begin

FFullName := FullName;

FStartDate := StartDate;

FEndDate := EndDate;

FCurrentDate := DateToStr(Date); // [lotouna nata

FRectorName := RectorName;

FUniversityName := UniversityName;

FRequestType := RequestType;

end;

procedure TLeaveRequestGenerator.GenerateLeaveStatement(const FileName: string);
var
StatementText: string;
begin
StatementText := Format(
'10 %s' + REPORT_TO + sLineBreak +
TIPOLIY HADATU MEHI BIAITYCTKY' + sLineBreak +
'S, %s, ctynent(ka) %s, MpoIly HaJaTh MEeHi akazeM. BIAmycTKy 3 %s mo %s.' + sLineBreak +
'3asiBa moaHa Ha IijacTaBi MOIX ocooncTux oocrasuH.' + sLineBreak +

'Ilata mogaui 3asBu: %s.' + sLineBreak +
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'TIiarmuc: '+ sLineBreak +

'Ilata: ' + FCurrentDate,

[FRectorName, FFullName, FUniversityName, FStartDate, FEndDate, FCurrentDate]
);
SaveStatementToFile(FileName, StatementText);

end;

procedure TLeaveRequestGenerator.GenerateSickLeaveStatement(const FileName: string);
var
StatementText: string;
begin
StatementText := Format(
'10 %s' + REPORT_TO + sLineBreak +
TIPOILIY HAJIATU MEHI JIIKAPHSIHUIA' + sLineBreak +
'S, %s, Buknagau(ka) %os, mpolly HajaTu MeHi JikapHsSHuU# 3 %s 1o %s.' + sLineBreak +
'3asiBa mojaHa Ha IMiacTaBl MeAUYHUX NOKa3HUKIB.' + sLineBreak +
'IlaTa mogaui 3asBu: %s.' + sLineBreak +

'Tliamuc: '+ sLineBreak +

'Ilata: ' + FCurrentDate,

[FFullName, FUniversityName, FStartDate, FEndDate, FCurrentDate]
);
SaveStatementToFile(FileName, StatementText);

end;

procedure TLeaveRequestGenerator.GenerateTransferStatement(const FileName: string);
var
StatementText: string;
begin
StatementText := Format(
'10 %s' + REPORT_TO + sLineBreak +
TIPOLIY ITEPEBECTU MEHE' + sLineBreak +
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'S, %s, ctynent(ka) %s, mpoury nepeBectu MeHe 3 %s 1o %s.' + sLineBreak +
'3asiBa mojaHa Ha Iiacrasi Moix ocoonctux oocrasul.' + sLineBreak +
'IlaTa mogaui 3asBu: %s.' + sLineBreak +

'Tlignuc: '+ sLineBreak +

'Ilata: ' + FCurrentDate,

[FFullName, FUniversityName, FStartDate, FEndDate, FCurrentDate]
);
SaveStatementToFile(FileName, StatementText);

end;

procedure TLeaveRequestGenerator.SaveStatementToFile(const FileName: string; const
StatementText: string);
begin

TFile.WriteAllText(FileName, StatementText);

end;
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JOAATOK B
IIporpamuuii Jgictunr 2. Moayab i BiAIpaBKHU MOBiIOMJIEHb

uses

System.SysUtils, System.Classes, [ISMTP, IdSSL, IdSSLOpenSSL, IdMessage, IdAttachmentFile,
IdGlobal;

type
TEmailSender = class
private
FSMTPServer: string;
FSMTPPort: Integer;
FSMTPUsername: string;
FSMTPPassword: string;
FSenderEmail: string;
FSenderName: string;
FSSLType: TIdSSLType;
public
constructor Create(const SMTPServer, SMTPUsername, SMTPPassword, SenderEmail,
SenderName: string; SMTPPort: Integer = 587; SSLType: TIdSSLType = ssITLS);
destructor Destroy; override;

function SendEmail(const Subject, Body, RecipientEmail: string; const Attachments:
TArray<string> = nil): Boolean;

function SendEmailWithFiles(const Subject, Body, RecipientEmail: string; const Attachments:
TArray<string>; const Files: TArray<string>): Boolean;

property SMTPServer: string read FSMTPServer write FSMTPServer;
property SMTPPort: Integer read FSMTPPort write FSMTPPort;
property SMTPUsername: string read FSMTPUsername write FSMTPUsername;
property SMTPPassword: string read FSMTPPassword write FSMTPPassword;
property SenderEmail: string read FSenderEmail write FSenderEmail;
property SenderName: string read FSenderName write FSenderName;
property SSLType: TIdSSLType read FSSLType write FSSLType;
end;

implementation
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constructor TEmailSender.Create(const SMTPServer, SMTPUsername, SMTPPassword,
SenderEmail, SenderName: string; SMTPPort: Integer = 587; SSLType: TIdSSLType = ssITLS);
begin

FSMTPServer := SMTPServer;

FSMTPPort := SMTPPort;

FSMTPUsername := SMTPUsername;

FSMTPPassword := SMTPPassword;

FSenderEmail := SenderEmail;

FSenderName := SenderName;

FSSLType := SSLType;
end;

destructor TEmailSender.Destroy;
begin

inherited;
end;

function TEmailSender.SendEmail(const Subject, Body, RecipientEmail: string; const Attachments:
TArray<string> = nil): Boolean;
var
SMTP: TIASMTP;
Msg: TIdMessage;
1: Integer;
begin
Result := False;
SMTP := TIdASMTP.Create(nil);
Msg := TIdMessage.Create(nil);
try
SMTP.Host := FSMTPServer;
SMTP.Port := FSMTPPort;
SMTP.Username := FSMTPUsername;
SMTP.Password := FSMTPPassword;
SMTP.UseTLS := utUseExplicitTLS;
SMTP.IOHandler := TIdSSLIOHandlerSocketOpenSSL.Create(SMTP);

Msg.Subject := Subject;

Msg.Body.Text := Body;

Msg.From.Address := FSenderEmail;
Msg.From.Name := FSenderName;
Msg.Recipients.EMailAddresses := RecipientEmail;



if Length(Attachments) > 0 then

begin
for i := 0 to High(Attachments) do
begin
if TFile.Exists(Attachments|[i]) then
begin
Msg.AddAttachment(Attachments[i]);
end;
end;
end;
SMTP.Connect;
try
SMTP.Send(Msg);
Result := True;
except

on E: Exception do
raise Exception.Create('Tlomunka npu Hagcunanui ucra: ' + E.Message);
end;
finally
SMTP.Free;
Msg.Free;
end;
end;

function TEmailSender.SendEmailWithFiles(const Subject, Body, RecipientEmail: string; const
Attachments: TArray<string>; const Files: TArray<string>): Boolean;
var
SMTP: TIdASMTP;
Msg: TIdMessage;
1: Integer;
begin
Result := False;

SMTP := TIdASMTP.Create(nil);

Msg := TldMessage.Create(nil);

try
SMTP.Host := FSMTPServer;
SMTP.Port := FSMTPPort;
SMTP.Username := FSMTPUsername;
SMTP.Password := FSMTPPassword;
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SMTP.UseTLS := utUseExplicitTLS;
SMTP.IOHandler := TIdSSLIOHandlerSocketOpenSSL.Create(SMTP);

Msg.Subject := Subject;
Msg.Body.Text := Body;
Msg.From.Address := FSenderEmail;
Msg.From.Name := FSenderName;
Msg.Recipients.EMailAddresses := RecipientEmail;

if Length(Attachments) > 0 then
begin
for i := 0 to High(Attachments) do
begin
if TFile.Exists(Attachments[i]) then
begin
Msg.AddAttachment(Attachments[i]);
end;
end;
end;

if Length(Files) > 0 then
begin
for i := 0 to High(Files) do
begin
if TFile.Exists(Files[i]) then
begin
Msg.AddAttachment(Files[i]);
end;
end;
end;

SMTP.Connect;
try

SMTP.Send(Msg);

Result := True;
except

on E: Exception do

raise Exception.Create('Tlomunka npu Haacunanui nucta: ' + E.Message);
end;
finally

SMTP Free;



Msg.Free;
end;
end;

end.
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