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Po3pobka cuctemu TiaHyBaHHS Ta OpraHizaiii poOOUYOTo Yacy i CTY/ICHTIB Ta
BUKJIaadiB JIbBIBCHKOTO HAIIOHAJIBLHOTO YHIBEPCUTETY MPHPOJOKOPUCTYBAHHS Ha
ocHoBi Tenerpam-0o0Ty.

Barpon O. O. Kadenpa indopmaruiinux texHomorid — Jlyomsau, JIbBIBCHKHMA
HVII, 2024,

Ksamidikamiitna po6ora: 52 ¢. TekctoBoi wacTuau, 14 pucynkis, 15 mxepen.

Byno mocniakeHo puHOK MECEHKEP1B Ta MTPOBEACHO MOPIBHIHHS M13K IPOCTOTOIO
PO3pOOKK IS KOXKHOI CIy)KOM Ta pIBHEM NIATPHMKH dYaT-00TiB. BusBneHo, mio
MeceHmkep Telegram Hajmae Halikpainy 1HTerpaimi0 4aT-OOTIB Ta HaWOLIbII
1H(pOPMATHBHY JOKYMEHTALIIO /1Sl PO3POOHUKIB.

VY nepriomy po3auii MPOBOAWTHCSA aHAII3 MpeaMeTHOI oOriacTi. BusHadaroThes
MOHATTA Ta 0oco0auBOCTI Telegram-00TiB, 3A1CHIOETHCA OIS MPOTPAMHUX CEPBICIB Ta
IHCTPYMEHTIB, HEOOXIJTHUX JUIsl peai3ailli moCTaBiIeHOi 3adaul. TakoXK aHalI3YHOThCS
ICHYIOUI PIIIEHHS Ta OOTPYHTOBYIOTHCS HAMTPSIMKH BUPIIIEHHS OCTABICHOTO 3aBJAHHS.

Jlpyruii po3aul mpUCBSYEHUN nocTaHOBLI 3anadl. OOrpyHTOBYEThCS BUOIP
HampsAMYy  JOCIIKEHb, OMUCYIOThCA METOAW BHPIMICHHA TIOCTABIICHUX 3ajad,
PO3p0oOIIA€ThCS 3arajlbHa METOJIMKA MPOBEACHHS BJIACHHUX JOCHIKCHbB, 3IIHCHIOETHCS
CTHUCIJIHIA aHaJI13 00'€KTY JTOCIIKEHHS.

Y TpeTthOoMy pO3aUIL  OHHUCYEThCA Ppo3poOka  1H(POPMAIIMHOI  CHCTEMHU.
Po3pobnsieTeess war-60T Ha ocHOB1 Telegram API, po3pobmsieThesi KOPUCTYBaIlbKH
iHTepdeiic, onTuMizyroThesa 3anmutu 10 Google Sheets, mpoBoaWThCS TECTyBaHHA Ta
OITiHKA YaT-00TYy, aHATI3YIOTHCS OTPUMAaH1 Pe3yIbTaTH.

Oxpemuii po3ai1 MPUCBAUCHUH MUTAaHHAM OXOpOoHU mparil. [IpoananizoBano craxn
BAPOOHWUOI caHiTapii 1 TIri€HW Tmpail, OOIPYHTOBAHO OPTraHI3aAMIMHO-TEXHIYHI
pPEKOMEHAINT 3 OXOPOHHM TpaIll, PO3TJISHYTO MUTAHHS TMOXEXHOI OE3MEKH.

VY BrUCHOBKaX chOpMYIJIbOBAHI OCHOBHI PE3YJIbTAaTH MPOBEICHOTO JOCIIHKEHHS Ta
HAJIaHO TPOTIO3UIIIT OO MOJABIITOTO BJOCKOHAICHHS CUCTEMH.

Kmrouosi caoBa: dar-6ot, Telegram, opranizamis po0odoro dacy, CTyICHTH,

Bukiagaui, Google Sheets API.
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BCTYII

Ha cboromuimmHii 1eHb KOMIT IOTEPHO-1H(DOPMAITIHHI TEXHOJIOT1] € BayKITMBOIO
YACTHUHOIO JTOJCHKOTO JKHUTTA. 3a JOMOMOTOI0 HHX MOXKHA aBTOMAaTHU3YBaTH
MEXaHI3MH, 110 HAMAOTh MBUAKAKA HOCTYym A0 1HGopMarii Ta 30UTHITYIOTh
¢(DEKTUBHICTb.

Opniero 3 HaWmomMupeHImux cep y aBromMaTH3alili 1ocTymy a0 iHdopmarti €
CTBOPEHHS 4aT-0O0TIB, SKI JO3BOJIAIOTH CHPOCTHUTH KOMYHIKAIIIO 3 KOPHCTYBAueM,
¢(PEeKTUBHO OIPaIlbOBYIOUH JIaHI.

Po3pobka telegram-6ota MicTuTh B cOOl HHU3KY CKIAQTHUX KPOKIB, SKI
BAMAralOTh CTPYKTYPOBAaHWUX Ta CHCTEMHHUX TOTJISAAIB /IO YIPABIIHHS MPOCKTOM.
Bnane crtBopeHHA NPOEKTy O€3MOCEPEaHbO 3ajJICKUTh BlJ BIPHOTO IUIAHYBaHHS,
OaJIaHCYBaHHS PECYPCIB, YMNPABIIHHA PU3UKAMU Ta BMIHHS HAJAaTH BUCOKY SIKICTh
KOPHUCTYBauy.

Jlns opradizaiii Ta IJIaHYBAHHS HaBUAJIbHOTO mpouecy Yy JIbBIBCbKOMY
HallIOHAJIbHOMY YHIBEPCUTET! MPUPOJIOKOPUCTYBAHHS BIPOBAMKYETHCA CydacHa
OararodyHkiionanasHa 1HGopMarliiina cuctema. OIHIEIO 13 CKIAI0BUX ITI€i CHCTEMU €
Moynb «Po3kmamy.

Poszknan 3ansate Ha nepmmii cemectp 2023-2024 poky cKIagaeThes 3 TaOIUIT
po3mipom Oubie 500 croBmiis Ta 6utekiie 100 psiakis. Lle yrBoproe monan 50 tucsu
KIIITHHOK 3 1H(GOPMAITIEIO.

[Mlykatn iadopMmaiiro Ha HEBETUKOMY e€KpaHi TenedoHa UM IIAHIIETA
HE3PYYHO, OCOONIMBO , KOJIM BOHA TMOJaHA Yy TaONWIll 3 HAA3BUYAMHO BEIHKOIO
KUTBKICTIO KIITHHOK. Take BimoOpakeHHs iHpopMariii HekoM(OPTHE 1 MPU3BOIANATH 10
HETaTHBHOTO JOCBITy KOPHUCTyBaYa.

Jls onmrrMizarii momryky Ta BiaoOpaxeHHs moTpioHoi iHhopMariii MpomoHyeEMO
po3pobutH telegram-6orta, sAkuii Oyme BUBOAUTH I1HGOPMAIIO 3a 3alHUTOM
KOpHUCTyBaua 1 popMyBaTH ii y 3pyIHOMY BUTJISIIL.

["onoBHUME TIIIMA € 320€3MEUCHHS 3PYYHOCTI JJIA CTYACHTIB 1 BHKJIQIaqlB

VHIBEPCUTETY Ta TMIJBHINEHHA PIBHS aBTOMAaTH3allli B YHIBEPCHUTETCHKOMY



cepenosuiil. Hamra Mmera — cTBopuTH eheKTUBHUN Ta KOpUCHH telegram-60T, skwid
CIIPOCTHTH JOCTYH JO PO3KIAMy 3aHATh Ta 3pOOMTh HABYAIBHHH MNpOIEC OUIBII
OpraHi3oBaHUM Ta €(PEKTUBHUM TS BCIET YHIBEPCUTETCHKOT CITUTBHOTH.

Takum uYMHOM, PO3BUTOK MAaHOI CHUCTEMH Ja€ BEIUKI MOXIIABOCTI IS
MTOKpAIIEeHHs opraHizaili pododyoro 4yacy CTYACHTIB Ta BUKIAIAYiB, 3a0€3MCUyIOUH

3PYYHICTb, MBUKICTh Ta €PEKTUBHICTH B YIIPABJIIHHI HABYAJILHUM TIPOIIECOM.



PO3/LT 1
AHAJII3 IPEJMETHOI OBJIACTI

1.1 BusHa4yeHHs telegram-00TiB

CpOroiHi TEMM KUTTSA TOCTIMHO 3pOCTaE, TOMY e(PpeKTUBHE yMPABIIIHHSI YaCOM
CTa€ HAI3BUYAMHO BAKIMBUM SK JUIS CTYIEHTIB, Tak 1 juia BUkiIanadiB. CTpiMKuit
nporpec y iHGopMamiitHuX TEXHOJIOTIAX A€ HOBI MOMJIMBOCTI /IS aBTOMAaTH3aIlli Ta
omruMizailli  opramizamii pobouoro wacy. Telegram-6or, iHTEerpoBaHWA 3
GoogleSheetsAPI, Mmoxe cTaTy TOTYXHUM THCTPYMEHTOM JJIs1 BUPIIICHHS ITi€i 3a1aui.

Uar-00TH, TakoX BIOAOMI SK pOOOTH, — 1€ MPOrpaMHl areHTH, SKI
ABTOMATHU3YIOTh PI3HI 3aBJAHHS, 3a3BUUYAll BUKOHYIOUH X B aBTOMATUYHOMY PEXHUMI,
0€3 IpsAMOTO BTPYUYaHHA JIOIMHA. BOHU MOXKyTh OyTH po3p00JieH] JJIsl PI3HOMAHITHUX
miIeH, SK-OT B3aEMOJIA 3 KOPUCTyBauyaMHM Ha BeOcalTax abo B MECCHIKeEpax,
aBTOMAaTH3alllsl PYTUHHUX 3aBJAaHb, MOHITOPUHI, aHAIITHKA, PO3MOJLI PECypciB Ta
Oararo 1Huoro [1].

Telegram-60oti — 11¢ chemagbHI TPOTpaMu, SKI TPAMIOIOTh BCEPEIHUHI
meceHmkepa Telegram. BoHM B3aeMOmiOTh 3 KOPHUCTYyBadeM dYepe3 TEKCTOBI
MOBIJOMJICHHS, KHOMKHW, KOMAaHIWA Ta 1HII 1HTEPPEHCHI €JIEMEHTH, SKI Hamae
Telegram.

born MoxyTh cami mykatu mOTpiOHY 1H(GOpPMAIIIO, TEHEpYyBaTH KOHTEHT,
BMKOHYBAaTH KOMaHIH, TOOTO 3a0e3euyBaTH BUKOHAHHS 3aBJaHb 0e3 0e3M0cepeHbOl
yuacti mroauHu. KokeH 60T mMae CBOIO yHIKAbHY (DYHKITIOHAJIBHICTh Ta QJITOPATM
CTBOPEHUN PO3POOHUKOM.

Telegram migTpuMye BenmmKi OOCATH TOBIJIOMJICHBP Ta KOPHCTYBadiB, IO
703BOJIIE 0OTaM OOCITYTOBYBATH BEJIUKY ayUTOPIIO KOPUCTYBAIB.

BaxxmmBoro mepeBaroro telegram-00TiB € Te, IO BOHH J03BOJISIOTH
3a0e3euyBaTi HemepepBHE OOCIYTOBYBAaHHS KOPHCTyBadiB. To0TO OOTH MOXKYTh
MpaIoBaT  IM1101000BO, 0O€3 TepepB, 1 HABITh OHOBJICHHS aJTOPUTMIB MOJXKE

BiIOyBATHCS B PEAUTBHOMY Yaci.
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Takum umbOM, telegram-00TH € MOTYXHUM IHCTPYMEHTOM aBTOMAaTH3aIlli
PI3BHOMAHITHAX TIPOIECIB Yy MIMPOKOMY KOl cdep ISAIbHOCTI, BKIIIOUYAIOUH

opratizailiro po604oro Jacy, ImiaHyBaHHS 3aBJaHb Ta 00pOOKY JTaHHX.

1.2 Orasia nporpaMHHX CepBICIB Ta iIHCTPYMEHTIB

Jna po3pobku  Telegram-0oTiB  iCHye IIHWPOKHI CIEKTP PIi3HOMAHITHUX
(dpeitmMBOpKIB, O010TIOTEK Ta 1HCTPYMEHTIB, AKI HAJAIOTh PO3POOHWUKAM HEOOX1HI
MOXJIMBOCTI JIsl CTBOPEHHS, HAJAIITYBaHHS Ta PO3rOpTaHHA OOTIB.

Jlns  crBopenHss  Telegram-00TiB  AOCTYNHHMI  MMPOKUA  BUOIp MOB
nporpamyBaHHs. HallOuibIn monysipHUMU 1 IIUPOKO BUKOPUCTOBYBaHUMH € Python,
JavaScript, Ruby, PHP ta Go. 111 MmoBM MaiOoTh BeIMKY KUIbKICTh 010110TeK Ta SDK,
criemiabHo po3podiieHux aia B3aemondli 3 Telegram API, 1o 3HayHO crporrye 1
MIPHUCKOPIOE MPOILIEC PO3POOKH OOTIB.

IlepeBaroto mMoBu mporpamyBaHHa Python Haj iHmMM € Benmuka KUTBKICTh
3pYYHHX Ta THYYKHX (pPEHUMBOPKIB mjisi CTBOpeHHs telegram-00TiB Ta B3aemonii 3
Telegram API. Cepen Hux MOXHA BUIUTATH:

— python-telegram-bot - oamna 3 HalmonmymspHITIUX (PEHMBOPKIB, MO HAAAE
npocTri 1 3pyunnid iHTepdeiic mst B3aemoii 3 Telegram API.
— alogram - acCUHXPOHHUH (pehdMBOpK, Akuil 3ade3neuye epeKkTUBHY 0OpOOKY

BEJTUKOi KUTBKOCTI 3aIUTIB B1JI KOPUCTYBAUIB.

— pyTelegramBotAPI - 6ibmioTeka, 1o n03BoJIA€ JeTko 1HTerpyBaTH Telegram

Bot API 8 Python-nonatkmn.

Icaye GaraTo KOHCTPYKTOPIB Jjis CTBOPEHHS telegram-00TiB, ki JO3BOJISIOTH
CTBOPHWTH BJACHOTO 00Ta MpakTU4IHO Oe3 Oyap-sakux Hasuuok. Hampukian, PuzzleBot,
gerabot, FlowXO, BotPress Ta 1u1mmi. [IpoTe y Takoro miaxoay € Kijibka HETOMIKIB, TaK1
AK HEMOXIIMBICTh BOyayBaTd B OOT CTOPOHHI CEPBICH, BIACYTHICTh THYYKOCTI B

po3po0dIIi Ta BITHOCHO BUCOKA ITIHA 32 BUKOPHUCTAHHS.
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OxpiM MOB TporpamyBaHHS Ta (PPEHMBOPKIB BaXXJIMBUM I1HCTPYMEHTOM Y
po3podi telegram-60TiB, siki B3aeMo11f0Th 3 TadmuisivMu € GoogleSheets API. et API
no3Bojsie 1HTerpyBatn Google Sheets y mporpamsi piineHHs, HaAAOUYd MOKIHBICTh
edexTuBHO 30epiraTi, oOpoOIIATH Ta MepeaaBaTH JTaHI MK OOTOM Ta €IICKTPOHHUMU
tabmuisivu. 1le mae 3Mory peanizyBatu Taki (yHKIN, K TUTAHYBAHHS, B1ACTC:KEHHS
3aBJaHb, YIPABIIHHS PO3KIAAOM, TOIIO.

Takox nmis CTBOpPEHHS Ta HAJAro/HKCHHS OOTIB BUKOPHUCTOBYIOTHCS PI3HI
THCTPpYMEHTH Ta cepsicu, Hanpukinax BotFather. et cepsic no3Bonsie oTpumarth
YVHIKQJIbHAW KITIOU, 3aBJSKH SIKOMY MOXxHa Oyne 3Bepratuch a0 TelegramAPI. Kpim
TOTO, BiH Ja€ MOKIIMBICTh HAITOBHEHHS telegram-6oTa.

Otmxe, pospodka Telegram-60TiB mnependavyae BUKOPUCTAHHS IITHPOKOTO
CIIEKTPY MOB nporpamyBaHHs, ¢pperiMBopkiB, APl Ta nomomixHuUX 1HCTPYMEHTIB. Lle
JIO3BOJISIE CTBOPIOBATH PI3HOMAHITHI JIOJATKU 3 YHIKAJIBHUMHU (PYHKI[1OHATbHUMH

MOXJIUBOCTAMU.

1.3 AmHaJi3 iCHylo4HuX pillieHb

Jlis Toro mo0 3po3yMiTH, k1 QyHKITT HAHOLIRINT BaXIWB1 I KOPUCTYBAUIB,
HEOOX1THO TPOAHAII3YyBATH ICHYIOUl pimieHHs. barato 0OTIB MPOMOHYIOTH 0a30BUiA
(dbyHKITIOHAN, TaKWii 9K BUBEIEHHA 1H(DOpMaIii Ta momyk maHux. [Ipote He BCl BOHM
iHTerpytoThes 3 Google Sheets, 110 € BaxmBUM /1T 30€pITaHHS Ta aHAJIZY JAHUX.

[Ipwm ornsal ICHYIOUMX CHCTEM YTMPABIIHHS POOOYMM YacOM MOKHA BHALIUTH
KUTbKa KITFOYOBHUX PIITICHB, SIKI BAKOPUCTOBYIOTHCS CTYJCHTAMH Ta BUKJIaIadaMHu:

— Kanenmapui ngomarku, Taki sk Google Calendar, Microsoft Outlook, Tomio.
Cepen mepeBar BUAULIFOTHCA  IHTYITUBHO  3pO3YMUTHN  1HTEpEHC,
CHHXPOHI3aIls MIX TPUCTPOSIMH, MOXJIMBICTH CTBOPIOBATH HaraayBaHHS,
cnutbHU  goctyn. [lpote € psAx  HedomikiB, cepenx HHUX. OOMEKEHa

(hyHKIIOHANBHICTS  JUII  TIOBHOIIIHHOTO  YMPaBIIHHA poOOYMM  YacoM,
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BIJICYTHICTh aBTOMATH3aIli Ta I1HTEPAKTUBHOCTI, CKJIAIHICTh I1HTErpamii 3

THIITUMU CUCTEMaMHU.

— Cremiam3oBaHi A0JAaTKH Il TaliM-MeHeHkMeHTy, Takl sk Trello, Todoist,
tomo. llepeBaramu Takux MOJATKIB € pO3mUpeHi (yHKIi IS TUTaHyBaHHS,
ITIOCTAHOBKH 3aBJlaHb, BIJICTEKEHHA NIporpecy, cmuibHOi pobotn. Cepen
HEJIONIKIB MOJKHA BUIUIATH CKJIAIHICTh HaJaINTyBaHHS, HEOOXITHICTh
BAKOPUCTAHHS OKPEMOTO JOJATKy, 0OMEXeHa B3a€EMO/IIS 3 THITAMHU CEPBICAMHU.

— Inrerparia 3 Google Sheets abo Microsoft Excel. Take pimeHHS € THyUKHM, 3
MOXJIMBICTIO CTBOPIOBATH BjIacCHI MIAOJIOHW Ta MOMKJIMBICTIO 1HTErpamii 3
IHIIMMH O(PICHUMHU TOAATKaMU. AJie 3 THIIOrO OOKY, HEJOJIIKOM € HEOOXIIHICTh
PYYHOTO BBEACHHS JaHWX, CKJIQJHICTh HaJamTyBaHHA ¢GopMysn Ta
aBTOMATH3AlIli.

AHaJII3yI0uM 111 PILICHHS, MOXXHA 3pOOMTH BHUCHOBOK, 11O KOJHE 3 HHUX HE
33/10BOJIbHAE€ TMOBHICTIO TMOTPEOM CTYAEHTIB Ta BHUKIAQAAUIB Y 3pYYHOMY,
IHTETPOBAHOMY Ta JOCTYIHOMY I1HCTPYMEHTI MJii YHOPABJIHHA POOOYUM YACOM.
Icuyroul nomatky abo 3aHAATO CKIIaAH1, 200 oOMexkeHl y GyHKIIOHATbHOCTI. Tomy €
moTpeda y po3poOIll HOBOT'O PIMIEHHS, SKe O MO€IHYBaJIO TIEPeBard TaKUX JOJIATKIB,
B3aemoiio 3 TelegramAPI Ta taTerparmito 3 Google Sheets, mpu oMy 3anumarOunch
MPOCTUM 1 JOCTYITHUM JUII KOPUCTYBAIB.

Cepen icHyrOuHX piiieHs Ha ocHOBI TelegramAPI MoyxHa BHALIATH:

— Telegram-6or «Rozklad» Bim xomammu Zavod. Lle# 60T mae MOXKIMBICTH
OTpUMATH PO3KJIAA 3aHATh JJI  CTYJICHTIB 0aratbOX YHIBEPCHUTETIB
VYxpainu(puc. 1.1). [lepeBaramu mporo 6ota € Horo macmradoBaHicTs. [IpoTte
cepen HEAOMIKIB CIiJ BUAUITMTH CKIATHICTh B KOPHUCTYBAHHI, 3 TOYKHA 30pY

1HTEpdEiCy Ta BIICYTHICTh PO3KJIaAy 3aHATH BUKIIAIATiB.
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Rozklad .
Q @ :

bot

~ What can this bot do?

&3 |
j g Po3knaj 3aHATL B yHiBepcuTeTax YkpaiHm

=4 (@1’%

U

Caiit rozklad.zavod.dev | Kanan @rozklad_news | MigTpumka

.~ MpueiT, 5 Rozklad 60T Big komaHam Zavod.
- Jlonomarato AisHaBaTUCA PO3Kaj 3aHATL B yHiBepouTeTax YkpaiHu.

loknagHiwe /info

/info 1696

/start qgo5

1 Rozklad 60T Big koMaHan Zavod
LLlo6 Ai3HaTWCA CBill po3KNag HaTUCHK /start | 3anoeHK "npodins”,
3a UMMM NapameTpamm s Byay WykaTi TBiil po3knag.

Y rpynax \ C1yxakch TiNbKW agMiHIicTpaTopie ! HaTWUCHW
https://t. me/rozklad_bot?startgroup=startgroup

wo 6 foAaTK MeHe B rpymny.

Moskelu HanawTysaTty ByAMNbHNK a wo 6 perynApHo oTpUMyBaTK
po3Knaj BpaHLj, NpaLtoe B 0coBMCTMX YaTax | rpynax.

@ @ Write a message... @

Hasap
Opecbka KwiBcbka
MNMontaBcbKa XapkiBcbKa
XMeNnbHULbKa [HinponeTpoBcbKa

Pucynok 1.1 - Telegram-6oT «Rozklad» Big komanam Zavod

— Telegram-6ot «Posknax JITEY». boT no3Bosnse otpumarn po3kian 3aHATh IS
CTYJICHTIB JE€P’KaBHOT'O TOPTOBEIHHO-CKOHOMIYHOTO YHiBepcutery(puc. 1.2).
Cepen mepeBar MOKHA BUAUIMTH HaAraayBaHHSA TMPO 3aHATTS y BUTIIAL
CIOBIIMEHb. AJie [0 HEIOMIKIB MOXHA BITHECTH CKIAJHHH 1HTEepdeiic
KOPHUCTYyBaua, TOOTO KOPUCTYBauy MOTPIOHO MPOWTH Yepe3 Oarato KPokis, Moo

oTpuMaTH 1H(pOpMaIiio, Ta BIACYTHICTh PO3KIIAAY JJIA BUKJIAIAYIB.



Posknag ATEY
bot

What can this bot do?

4 Mepernag posknagy

"4 HaragyeaHHs npo napu

"4l MocunaHHA Ha Npodini BUKknajadis

i"4 CtabinbHa poboTa Npy HeJOCTYMHOCTI CaifTy

June 9

/start 1g.53

1 Bitawo!

Lle - 60T Ans oTpMMaHHA po3knagy nap B YkpaiHCbKoMY
JepxasHomy ToproeensHo-ExkoHoMi4YHOMY YHiBepcuTeTi (ATEY).
16:53

? 7 kBiT. 2024 p. [Hepina]

Mapwu BigcyTHi

Menu @ |Writeame55age... © \Q,

Pucynok 1.2 — Telegram-6o0t «Po3kman JITEY»

— Telegram-6otr «Poskmang OHTVY». 3a momomororo 0oTa MOKHA OTpPHMATH
PO3KJIaj 3aHITh JJIA CTYJAEHTIB OJECHKOTO HAIIOHAJBHOTO TEXHOJOTIYHOTO
yHiBepcuteTy(puc. 1.3). [lepeBaramu 1iporo 00Ta € BIAKpUTHE KOA. AJie MOKHA
MOMITHUTH BEIUKY KUTBKICTh HEJOJIKIB, TaKl K HE3pyUHUH 1HTEp(Eic, HEMae
MOXJTMBOCTI TIOJIMBUTHUCH PO3KJIAJM HAa KOHKPETHHH JCHb, HEMAa€ PO3KIAILY

3aHATH BHKJIaJa4a, Ta HEOOX1JHICTh KOKHOTO Pa3y BBOJUTH 1H(GOPMAITIIO.



Posknag OHTY

e Q @ :

What can this bot do?
HeogiuiiHwni 60T Ans oTpuMaHHA po3knagy B OHTY

Source: https://github.com/makisukurisu/ontu-schedule-bot

Istart 1720 w

Byab-nacka - obepits GakynbteT: 5.

AtaP
EBiK
ITXIPI'B
LE{E]

MMrallA

Menu @ Write a message... @ @}

Pucynok 1.3 — Telegram-6ot «Po3skman OHTY»

Takum urHOM, TpoaHATI3yBABIHM ICHYIOU1 pimeHHa Ha ocHOB1 TelegramAPI,
MOHA 3pOOWTH BUCHOBOK, IO >KOJHE 3 HUX HE MOXE 33J0BOJILHUTH KOPHUCTyBada B
MOBHIM Mipl. HalinommpeHIimuMu He0miKaMu BUSIBUINCS CKIaTHICTh 1HTEpdEicy Ta
BIJICYTHICTh MOKJIUBOCTI TIONITYKY PO3KJIaly 3aHATHh BHKJIQAA4iB. TOMY 3aJIMINAETHCS
notpeba B po3poOlIill HOBOTO PINMICHHS Ui CTYJASHTIB Ta BHWKIAAAUiB, ke Oyne

BIJIMOB1IaTH TIOCTaBJICHUM BUMOTI'aM Ta BUPIIIUTH BUIIC BKa3aH1 HEAOJIKH.
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1.4 Bu0ip HanpsaMKiB BUPIILIEHHS MOCTABJIEHOT 0 3aBAAHHS

[Tpm BHOOP1 TEXHOJOTIH Ta IHCTPYMEHTIB I PO3POOKH CHUCTEMHU KEPYBAHHS
Telegram-6oTtom aysg oprasizamii poOO4oro 4yacy CTYACHTIB Ta BHKIIaAadiB, OyIio
MPOBEICHO PETENbHUIA aHajli3 JOCTYIMHUX BaplaHTiB. BpaxoByiouw BHUMOTH 0
(hyHKITIOHATBHOCTI Ta MPOIYKTHBHOCTI CHCTEMH, a TaKOXK HEOOXIAHICTh ONMTUMIZAI|
saruTiB 10 Google Sheets API, Oyno mpuitHsaTe pilieHHS BUKOPHCTOBYBAaTH MOBY
nporpamyBadHas Python ta 616mioTeky aiogram.

Python — me inTepmperoBana moBa mMporpamMyBaHHS, BUXUIHHN KOA SIKOi,
YaCTHHAMHU TIEPETBOPIOETHCA B MAIIMHHUN Yy TIPOIECI BUKOHAHHS CHEIAbHOI
nporpamMmu — 1HTeprnperatopa. Python XapakTepu3yeTbCd KOHKPETHUM JIOTTUHHUM
cUHTaKcucoM. UuTaTu Ko Ha L1 MOBI MpOrpamMyBaHHI JOCTaTHBO JIETKO, TaK SIK B
HbOMY MAJIO JIONMIOMDKHUX €JIEMEHTIB, a IPaBUjia MOBH BUMAratOTh BiJl MPOTPaMICTIB
pobuTu BiacTynu [2].

Python € oHI€O 3 HAUMOMYASPHIIINX Ta HAUMOTYKHIITUX MOB MPOrpaMyBaHHS
B Cy4aCHOMY CBITi ITporpamMyBaHHs. BoHa MUPOKO BUKOPUCTOBYETHCS SISl BUPIIICHHS
HaWPI3HOMAHITHIMIUX 3aJ]a4, Bl MPOCTHX CKPHUIITIB 0O CKJIATHUX CHCTEM ITYYHOTO
iHTenekTy. Python xapaktepmsyeTbcs MPOCTHM Ta JIAKOHIYHAM CHHTAKCHCOM, ITIO
poOWTH WOTO AOCTYIMHUM JijIi BUBUCHHS HABITh MOUYATKIBIIM. BoaHowac, MoBa Mae
Beuknii HaO1p O10mioTek 1 GpeMBOPKIB, SIKI 3HAYHO CIPONIYIOTh Ta IPUCKOPIOIOTH
PO3poOKy, HAAAIOUH TOTOBI PITICHHS TS IMIAPOKOTO KOJIA 3aBaHb.

Y xoHtekcti po3podku Telegram-6otiB, Python € omamm 3 Hadikparmx
BaplaHTIB 3aBIAKH CBOil YHIBEPCAIBHOCTI Ta HASBHOCTI MOTYXKHHUX O10TIOTEK IS
B3aemomli 3 MeceHmkepamu. OnHa 3 Takmx O10OTEK - alogram - € MOTYKHHM
THCTPYMEHTOM it po3poOHuKiB Telegram-6otis Ha Python.

Alogram Hamae 3py4yHHWE Ta 1HTYITHBHO 3po3ymummii APl mis B3aemomii 3
Telegram Bot API. Ils 6i6mioTeka mMATPUMYE MTAPOKHA CHEKTP MOXKIABOCTEH
Telegram OotiB, Big mpocToi O0OpOOKM KOMAaHI Ta TOBIAOMJICHB J0 peajizarii

ckiagHoro inline-pexkumy Ta callback-yHkiii. Alogram 3Ha4HO CHPOIMYE MPOIEC
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PO3pOOKH, JO3BOJISIOUH 30CEPSANTHCH Ha O13HEC-JI0rimi Ta (YHKIIIOHAIBHOCTI 00TAa, a
HE Ha TeXHIYHUX AeTasax B3aemoii 3 Telegram.

Jlnst tarerpari 3 Google Sheets API, neoOximHOI mia peam3ari onTuMizamii
saruTiB 10 GoogleSheetsAPI, B Python icHye 6i10moteka gspread. Bona mosBoitse
aerko ta edextuBHO mpamoBatu 3 Google Sheets, BUKOHYIOUH omepailtii 3 JTaHHMH,
Takl sSK 4YWTaHHSA, 3alKC, OHOBIICHHS Ta QopmaryBanHsa. Gspread abcrparye
HU3BKOPIBHEBI AeTalll B3aeMo/ii 3 Google Sheets API, nagatoun po3poOHUKY 3pydHHMA
Ta THTYITUBHO 3pO3yMUTHi 1HTEpdEHc Tt poboTu 3 nanumu B Google Tabnurax.

OO6pani TeXHOJIOTi Ta ITHCTPYMEHTH € ONTUMAJIBHAM BUOOPOM ISl BUPIIMIECHHS
MOCTABJICHOTO y JUIUIOMHIN po0oTi 3aBaaHHd. Python 3abe3neuye mBHUIKY Ta
e(ekTuBHY pO3poOKy, aiogram HaJa€ 3pYYHUN IHCTPYMEHTapiil il CTBOPEHHA
Telegram-6oTiB, a gspread qo3Bossie terko moeaHaTH cuctemy 3 GoogleSheetsAPI. L1i
PIIEHHA JA0Th MOXJIMBICTh Peali3yBaTH BECh HEOOXITHUN (DYHKIIIOHAT CHUCTEMH
kepyBaHHs Telegram-6oTom 115 oprasizaiili podouoro yacy CTy/ICHTIB Ta BUKJIaAaulB
3 ontuMizaii€ero 3anuTiB 10 GoogleSheetsAPI.

Bukopuctanus Python, aiogram Ta gspread 103BoSiUTH pO3poOUTH HaAlNHY,
MacmTaboBaHy Ta JIETKO MATPUMYBaHy cuctemy. Bona Oyzae BiAmoBigaTH BUMOTaM
MOCTABJICHOTO 3aBAaHHS. [{I TEXHOJIOTIT € MePEeBIPEHUMH, MUPOKO 3aCTOCOBYBAHUMU
B 1HAYCTPIi, Ta MalOTh TOTYXHY €KOCHUCTEMY, 110 3a0e3meuye MOCTYIHICTh BEIUKOI
KUTbKOCTI HaBUAJILHAX PECYPCIB, TOTOBUX PIIICHB Ta MIATPUMKH CIUTBHOTH.

[Ticis BuOOpy 1HCTPYMEHTAPIIO TSl pO3POOKH MOTPIOHO CTBOPUTH aPXITEKTYPY
MaiOyTHROI cucTeMH. BoHa moBMHHA mepeadadaTtH BCl mOTpeOM KOPHUCTyBauda Ta
IITBUKOIIO.

OcHoBy cucremu craHoBuTHME Telegram-0ot, po3poOneHWit Ha OCHOBI
(bperiMBOpKY aiogram, SIKAH J03BOJIIE CTBOPIOBATH €(PEKTHBHI Ta PO3MIHMPIOBaHI
Telegram-6otu nHa wmoB1 Python. bor Oynme Bianosigatm 3a B3aeMOII0 3
KOPUCTyBauaMM, OOpOOKY iXHIX 3amUTIB Ta IHTETPAIIO 3 IHIIMMH KOMIOHCHTAMH
CHUCTEMH.

Jliis 30epeskeHHsI Ta yPaBJIiHAA JAHUMHE TIPO PO3KIIA, 3aBAaHHS, 3yCTPidl TOIIO

oyne Bukopuctano Google Sheets APL. [lani 30epiraTuMyThCcsl y CTPYKTYPOBAHOMY
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Burisia y Google Sheets, mo 3a0e3meunTs JIETKY 1HTErpalliio, yIupasiIiHHI Ta OOMIH
tHpopmariero Mk Telegram-6otom Ta Google Sheets.

Jma  omrmmizamii  3amuTiB - A0 Google Sheets APl Tta mnokpamenus
MPOYKTUBHOCTI CUCTEMH, Oyae po3poOJICHO CHeIiaIbHUNH MOIYJb, IKHH JO3BOJIUTH
30epiraTd 9acTo BHUKOPUCTOBYBaHY 1H(MOpMAII0 B BHIJISAI TMOTOKY OalTIB, 3a
JOTIOMOTOO TIporiecy cepiamizamii. 1{e 103BOMUTh 3MEHIIUTH KIJIBKICTh 3BEPHEHB JI0
Google Sheets API Ta npAmBHAIITATH OTPUMAHHS TAHUX KOPUCTYBAYEM.

Kpim Toro, ansa 3abe3neueHHs HAAIMHOCTI Ta BIAMOBOCTIHKOCTI chCcTeMH, Oye
BIIPOBA/HDKCHO MEXaHI3MH OOpPOOKM TOMMJIOK, JIOTYBaHHS Ta MOHITOpUHTY. lle
JIO3BOJIUTH TIIBHJIKO BHSIBJISATH Ta BUIPABJIATH TPOOIEMH, SIKIi MOXYTh BHHUKATH B
MPOILIECl EKCIUTyaTallli.

3arajoM, 3amnporoHOBaHA apxIiTekTypa cucTeMu mnoeanye Telegram-0o0T,
inrerpanito 3 Google Sheets API Tta ontumizanio npoayKTUBHOCTI 3a JOMOMOTOKO
ceplai3zailii, 10 A03BOJUTh CTBOPUTH €(DEKTUBHY Ta THYUKY CUCTEMY JUIs OpraHizaii
poOoUOro yacy CTyJASHTIB Ta BUKJIA1a4lB.

[Ticna BU3HAUEHHS apXITEKTYPH 3alPONOHOBAHOTO PIIICHHS, MOXKHA BUAUIUTH
OCHOBHI €TallH peajii3alili mpoeKTy:

[lepmmm erammom Oyae pos3pobka Telegram-6oty. Ha mpomy eram Oyne
3MIACHEHO PpO3poOKy OCHOBHOTO KOMIIOHEHTY cuctemMu - Telegram-6oTty.
Buxopucrosytoun 0Oi0mioreky aiogram, Oyae CTBOpPeHO ©00Ta, SAKUH 3MOXKe
B3AEMOJIIATA 3 KOPUCTyBaYaMmH, OOpOONATH ixHI KOMaHAW Ta 3anuth. [ 1boro
HEOOX1THO

— Bmnauntn cTpykTypy Ta (yHKIIOHANBHICT 0OTa, SKI BIAMOBIAATHMYTH

BAMOTaM CHUCTEMH

— Poszpoburn inTepdetic 60Ta, BKIIOYAIOUN MEHIO, KHOTIKH, TTOBIJJOMJICHHSI TOITIO
— Peanizysaru anroputmMu 06poOKH KOMaH/I Ta 3alIMTIB KOPHCTYBadlB

Jlpyrum etanom crane iHTerpamis 3 Google Sheets API. Ha mipomy eram Oyae
peanizoBaHo iHTerpamito Telegram-6oty 3 Google Sheets API mns 36epekeHHs Ta
ynpasiiHAS faauMu. OCHOBHUMH KPOKaM# OYyyTh:

— AstenTudikamis Ta otpuMaHHa goctyny g0 Google Sheets API
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— IlpoexryBanns crpykrypu Google Sheets aysa 30epiranas JaHUX PO PO3KIIA,
3aBJAHHSA, 3yCTPIUl TOIIO

— Po3pobka ¢dyskimionany mis B3aemomii 3 Google Sheets API, Bkimrodaroum
oriepartii YNTaHHSA, 3aMHUCy, OHOBJICHHS Ta BUJAJICHHS JAHUX

— Hamaromkenns HamifiHoro oOMiHy manmMu MK Telegram-6otom Ta Google

Sheets

Ha tperpomy erami moTpiOHO peamizyBaTd onTuMizariio 3anuTiB 10 Google
Sheets API. Jlna miaBumneHHs TPOAYKTHBHOCTI CHUCTEMH, Ha IhbOMY eTami Oyjae
PO3p0OIICHO MOJIYJIh Ceplaiizaliii, SKHUH JT03BOJUTHh 3MCHIIMUTH KUIBKICTh 3aIlATIB JI0
Google Sheets API. OcHOBHUMHM KpoKaMu OYyyTh:

— Amnamiz yactotu Ta TimiB 3anuTiB 10 Google Sheets API

— Po3poOka edekTMBHUX aJrOopuTMiB, $AKI BPaxOBYBAaTUMYTh CHELHUQIKY
MpeaMeTHOI 001acTl

— IHTerpaiia Moayns ceplaiizailli B 3arajibHy apXITEKTypy CUCTEMU

— TecryBanHs Ta HajalITyBaHHSA MOJIYJS ceplaiizailli  ajad JAOCATHECHHS

ONITAMAJTBHOT TIPOYKTHBHOCTI

OcranniM erarmoM OyJe TECTyBaHHA Ta Hajaro/KeHHS cucremMu. Ha mpomy
eTamni Oyne TPOBEIEHO BCeOIUHE TECTYBAHHS CHCTEMH, BUSBJICHHS Ta BHUIPABIICHHS
noMWIOK. Takok Oyne BIPOBAIHKEHO MEXaHI3MHA OOpPOOKHM TOMUIIOK, JIOTYBAaHHS Ta
MOHITOPHHTY JJIs1 3a0€3MeUCHHS HAaIHHOCTI Ta BIIMOBOCTIHKOCTI CHCTEMHU.

Takum uywmHOM, peam3ariss NPOeKTy Oyae 3AIHCHIOBATHCS TOETAIHO,
oxommowun  po3podky Telegram-6oty, iHTerpamito 3 Google Sheets API,
ONTHMI3AIIO 3alMTIB Ta TECTYBAaHHA MW HaJAro/UKEHHS CHCTEMH. TaKuh ITiaXij
JIO3BOJIATH CTBOPUTH €(hEeKTUBHE Ta HAIHHE PIICHAS AJIA OpraHizaiii po6o4oro gacy

CTYJICHTIB Ta BHKJIaaqiB.
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PO3JILI 2
MMOCTAHOBKA 3AJIAUI

VYcnmiimmHe  BUKOHAHHA — OyAb-IKOTO TIPOEKTY TOYMHAETHCS 3 YITKOTO
dhopMynIOBaHHS TIUICH Ta 3aBAaHb, SKI HEOOX1MHO mocsartu. B manomy posmia Oyne
BA3HAYCHO OCHOBHI HAMpPSAMH JOCTIIKEHHS, OOTPYHTOBAHO BHOIP TEMATHKHA POOOTH,
OTMCAHO METOJW BUPIMIEHHS MOCTABICHWX 33/a4, a TAKOX HAJAaHO CTUCIIMHA aHa3
ob0'exkty mociimkeHHa. Kpim Toro, Oyae mpenacTaBiaeHO pe3ybTaTd BHOOPY MOBH
IporpaMyBaHHS, Ha SKiiH Oyae peai30BaHO po3poOIOBaHYy cHUCTeMy. Takwid
JNeTaJlbHUN TAX1A A0 TIOCTAaHOBKM 33jadl JO3BOJMTh Y HACTYIMHHX PO3JLIax
MaKCUMaJIbHO €(EKTUBHO CIPOEKTYBATH Ta pEATi3yBaTH CHCTEMY KEPYyBaHHA

telegram-6oToM my1a oprasizaiii poO0Joro yacy CTyJASHTIB Ta BUKIIA1aqiB.

2.1 OOrpyHTyBaHHSI BUOOPY HANPSIMY OCJIi/I*KE€Hb

CyuacHi peanii XUTTS CTYACHTIB Ta BUKJIAJAyiB 1€ MOCTIHHA 3alHATICTH Ta
HEOOX1THICTh €()eKTUBHO TUTAHYBATH Ta OPTaHI30BYBATH CB1it poboumii yac. CTpiMKHA
PO3BUTOK 1H(HOPMAIIHHUX TEXHOJIOT1H, 30KpeMa MECCH/DKEPIB Ta CEPBICIB OHJIAWH-
CIIBIpAIll, HAJa€ MHAPOKI MOMIIMBOCTI JUII aBTOMAaTH3allli Ta ONTHMI3aIlli IPOIeciB
yIpaBIIiHAS POOOYHUM YACOM.

3okpema, Telegram Bxxe JaBHO 3apeKOMEHIyBaB ceOe SK 3pydHH Ta
(hyHKIIOHATBPHUH 1HCTPYMEHT IS OpraHi3amii KOMyHIKamii Ta ChiibHOT poOOTH.
CrBopenns Telegram-60TiB 703BOJIsIE aBTOMATHU3YBATH PYTHHHI TTPOIIECH, TOJIETIIIATH
IIIO/ICHHE TUTAHYBAHHA Ta TMIABUIMUTH €(PEKTUBHICTh BUKOPUCTAHHS POoOOYOTO Hacy.
[Ipu mboMy, s 3a0e3MeUeHHs aKTyaJbHOCTI JAaHMX Ta ix 30epiraHHs AOIUIBHO
iHTerpyBatu 00T 3 Google Sheets, mo € monyapHOIO WIATHOPMOIO SIS KOJEKTHBHOI
poOOTH 13 JAaHUMH.

Takum guHOM, PO3pOOKa CHCTEMH TJIAHYBAHHA Ta oprasizailii podo4oro gacy
JUISL  CTYIEHTIB Ta BUKIAAadiB JIbBIBCHKOTO HAIlIOHAIBHOTO  YHIBEPCHTETY

MPUPOJOKOPUCTYBAaHHA Ha OCHOBI TemerpamM-00Ty € aKkTyaJabHOK HAyKOBO-
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MPAKTUYHOIO 337aU€0, BHUPIIICHHS SIKO1 JTO3BOJUTH MIABUIIUTH MPOIYKTABHICTH Ta
e(heKTHBHICTH YIPABIIIHHS YaCOM ITMX KaTETOPIi MpaIiBHUKIB.

CydacHl CTYJCHTH Ta BHWKJIAJaul CTHKAIOTHCS 3 OC3IIIYYI0 BHUKIHMKIB IIPH
IJIaHyBaHHI Ta oOpraHizamii cBoro pododyoro dbacy. 3pocTaroue HaBaHTAXKCHHS,
HEOOXITHICTh TMapajeabHOi POoOOTH HaA KUIBKOMA MNPOCKTaMHW Ta 3aBAaHHSMH,
MOCTIHA KOMYHIKAIsl 3 KOJieraMH Ta CTYJACHTAaMW BUMAaraioTh e(EKTUBHUX
THCTPYMEHTIB JIJTA YIIPABIIHHS YacOM.

JlocaKeHHS TOKa3yloTh, IO THMOBI MPOOJEMH CTYICHTIB Ta BHKIIAIAadiB
BKJTFOUAOTh:

— CKJ1aHICTh CUHXPOHI3allli pO3KJIaA1B, 3yCTPIue Ta e/1jIalHIB

— HeedekTuBHe BUKOpHCTaHHS PoOOUOro Hacy uepe3 uacTl BIABOJIKAHHS Ta
HETOUYHE TUTAaHYBaHHS

— HeoOx1aH1cTh MOCTIHHO TpUMATH B MaM'sT1 O€3114 AeTajel 1M010 PO3KIaay Ta
TJIaHIB

— HenocratHiii piBeHb OPraHi30BaHOCTI Ta CUCTEMATH3Allli pOOOUYKX MPOIIECIB

Takum uywmHOM, Haspuia mnorpeda B IHCTPYMEHTaX, SKI O J103BOJIAIH
aBTOMATU3yBaTH PYTHHHI TPOIecH, 3a0e3nmedyBaTH 3pydyHE IDIaHYBaHHS Ta
MOHITOPWHT BUKOHAHHS 3aB/IaHb, a TAKOX IEHTPAJII30BaHO 30€epiraTH BCIO HEOOXITHY
iHpopmamniro. Came crBopenHs Telegram-6oty, iHTerpoBanoro 3 Google Sheets,
3/1aTHE CTATH KOMIUICKCHUM PIIICHHSAM TS BUPIIISHHS X TIPOOJIEM.

AHaJti3 cy4acHOI0 CTaHy CHCTEM JUIs OpraHi3aiii poOouoro 4acy CTyJASHTIB Ta
BUKJIQJIa4YiB JTO3BOJIMB BHSBUTH PsA KIFOYOBUX aCIEKTIB, Ha SKAX HEOOXITHO
30CEPEIUTHCH MPH PO3POOII HOBOTO PIITICHHS.

[lo-mepire, 1ICHYIOU1 CHCTEMH, SIK TIPABUIIO, MAIOTh (PparMeHTapHUNA XapakTep 1
He 320e3IMeuy0Th KOMIUICKCHOro miaxoay. CTyaeHTaM Ta BHKIIaJadaM JOBOIHUTHCS
BAKOPUCTOBYBATH OKPEMI THCTPYMEHTH IS TUTAHYBAHHSA, KOMYHIKAIlli, MOHITOPHUHTY
3aBAaHb TOMIO. [le MPU3BOIUTE A0 PO3MOPOIICHHS JaHUX, 3HIKCHHSA e(PEKTUBHOCTI Ta
30LIBITICHHS Yacy Ha y3TO/HKCHHS Ta CHHXPOHI3AIIIO.

[lo-npyre, OUTBIIICTH PillIEHb OPIEHTOBAHI1 BUKITFOYHO HA BeO-1HTEPdEiic, B TOH

yac SK MOOUTRHICTh Ta OIEPATHUBHICTh € KPUTHUYHO BAXITMBUMHU B aAKaJEMIYHOMY
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cepenoBuil. HeoOximHo 3a6e3meunT 3pydHHi JOCTYII 10 POOOYHMX MPOIIECIB Uepes
MECEH/KEpH, MOOUTbHI TOAATKH TOIIO.

[lo-TpeTe, HasABHI CHCTEMHW YaCTO  XapaKTEPU3YIOThCS  CKIIQJIHICTIO
BAKOPUCTAHHS Ta HU3BKOKO 1HTYITHBHICTIO. EdbekTrBHA OpraHizamis poOodoro gacy
notpedye  JIETKOTO  OMaHyBaHHSA IHCTPYMEHTIB  HaBiTh  HEMIATOTOBJICHUMH
KOPHUCTYBAUaMH.

Hapemiri, icHyroul pilmieHHS HEIOCTATHHO IHTETPOBAaHI 3 TOMYJSIPHAMH
CepBICAMHM, IO CTYJACHTH Ta BUKJIAJAa4dl BUKOPHCTOBYIOTH 10 aHA. OCOOIMBO rOCTPO
cTOiTh muTaHHs cHHXpOHI3aIii 3 Google Sheets, sk 0qHUM 3 KITFOUOBHUX 1HCTPYMEHTIB
YIPaBJIIHHS JaHUMHU.

OTxe, OCHOBHUMU 3aBAaHHAMH JaHOI POOOTH €:

— Po3pobutu apxitektypy Tenmerpam-00Ty 3 MOAYJAMHM Uil YNPABIIHHSA

PO3KIAZ0M.

— PeamizyBatu iHTerpaitio 3 GoogleSheetsAPI.
— BnpoBamguty cucteMy po3MeKyBaHHS TOCTYITY.
— IIpoBecTu TecTyBaHHS CUCTEMH AJIA MIATBEPIKECHHS 1i €PEKTUBHOCTI.

Takum umaOM, po3pobOka telegram-60Ty, AKWH BUpINIyBaTUME 111 KITFOYOBI
poOJIEMH, € BAXKIIMBHM HAIPSMOM JOCTIHKEHB, IO 3JaTE€H CYTTEBO MIABHIIATH

e(heKTHBHICTH OpraHizaiii po6o4oro yacy B akaJeMIdHOMY CEPEIOBHIIII.

2.2 Onuc meToiB BUPiLIEHHSI MOCTABJIEHUX 33124

Jlna pearmizariii mocTaBjeHUX 3aBJAaHb y PaMKax pO3pOOKH CHCTEMH TIJIaHYBaHHS
Ta oprasizamii poOodoro wacy I CTYACHTIB Ta BHUKIAAadiB JIbBIBCHKOTO
HAIlIOHATPHOTO YHIBEPCUTETY MPHUPOJOKOPUCTYBAHHS Ha OCHOBI Temerpam-60Ty,
Oyo 00paHO KOMILIEKC METO/IB, IO JO03BOJIATh €(EKTHBHO BHUPIMIMTH KIIOYOBI

ACIICKTH MPOCKTY.
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[lo-mepiie, nmnas TPOSKTYBAaHHA apXiTEKTypH CHCTEMHW Ta  PO3pPOOKH
(yHKITIOHATPHUX BHUMOT 3aCTOCOBYBATHMYTHCS METOAHM OO'€KTHO-OPIEHTOBAHOTO
aHam3y Ta mpoekTyBaHHsA. 30kpema, Bukopuctanus UML-miarpam (use-case, activity,
sequence TOMIO) JT03BOJIMTH HAOYHO 3MOJICITIOBATH KITIOUOB1 O13HEC-TIPOIIECH, TIOTOKH
JAHUX Ta B3aEMOJII0 MK OCHOBHUMH KOMIIOHEHTaMHu cuctemu. lle crpustume
YITKOMY BU3HAUEHHIO Ta CTPYKTYPYBaHHIO (PYHKITIOHAJIBHOCTI telegram-60Ty.

JInsg  po3poOKK BiacHEe MPOrPaMHOI YACTHHH CHUCTEMH OOpaHO METOA
nporpamyBaHHs, opieHToBaHWi Ha o00'ektm (OOII). lle#t miaxiy 3abesmedye
MOAYJBHICTH, MacCITabOBaHICTh Ta THYYKICTh apXITEKTYPH, MO KPUTHIHO BAKITUBO
s ckiaagaux mporpamMmHuxX cuctemM. Oxpim Toro, OOIl nos3Bomnse edeKTUBHO
IHKaNCyJroBaTH Joriky podotu 3 Google Sheets API Ta peanizyBaTu 3pyuH1 abCTpakiiii
JUISl B3AEMOJIT 3 LIUM CEPBICOM.

Kpim Toro, mpu po3po0iil nporpaMHOro 3ade3neyeHHsa 3aCTOCOBYBATUMYThCA
CydacH1 METOJI0JIOT1i THYYKO1 po3po0KH, 30kpema Scrum. [{e 7103BouTh OpraHi3yBaTH
eheKTHBHUN KOMaHIHUH TPoTieC, 3a0€3MEUNTH IIIBUIKE PearyBaHHs Ha 3MIHA BUMOT,
MOCTIMHWH MOHITOPUHT IIPOTPECy Ta CBO€YACHE YCYHEHHsA mpoOjeM. PerynsaphHe
MOETAIMHE TECTYBaHHS Ta Oe3MepepBHA IHTETPAIlISA TAKOXK CIPUATHMYTh IT1IBUIIICHHIO
SIKOCT1 KIHIICBOT'O MPOIYKTY.

Jlma ontumizamii B3aemosii 3 Google Sheets API 3amranoBano BUKOpUCTAHHS
METOIIB cepiajizalili, makeTHoi 0OpOoOKH JaHHUX Ta aCHHXPOHHOI 00poOKH 3anuTiB. Lle
JIO3BOJINTh MIHIMI3yBaTH KUIBKICTh 3BepHEHBb M0 API, 3HW3WTH HaBaHTaKeHHA Ha
cepsepu Google Ta 3abe3neunTy BUCOKY MPOAYKTUBHICTE Telegram-6oty.

Kpim Toro, mpu po3podbiii iHTepdeticy Telegram-60Ty 3acTOCOBYBAaTHMYTHCS
npuamny UX/Ul-nu3aiiHy, cipsMoBaHi Ha MaKCUMaIbHY 3pYUYHICTh Ta IHTYITHBHICTD
JUTsl KopucTyBadiB. ONTUMIZaIlis CTPYKTYPH MEHIO, BUKOPHUCTAHHSA IHTEPAKTHBHHUX
CJIEMEHTIB, BI3yalli3allis MaHWX TOMIO - BCE 1€ cnpuaATAMe e(EKTHBHOMY Ta
MPUEMHOMY JOCBIAY B3aEMO/IIi CTYACHTIB Ta BUKJIAAYiB 3 CHCTEMOIO.

Takum urHOM, 3aNPONMOHOBAHWM KOMILIEKC METOJIB, IO TMOEAHYE CydacHi
MIAXOAW A0 aHajlizy, MTPOCKTYBaHHS, PO3POOKM Ta TECTyBaHHA MPOTPAMHOTO

3a0e3MeUeHHs, TO3BOJIMTH PEaI3yBaTH CUCTEMY TIJIaHYBaHHS Ta OpraHizaiii po6o4oro
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yacy IS CTYASHTIB Ta BHUKJIaAadiB JIbBIBCAKOTO HAIllOHAIBHOTO YHIBEPCUTETY
MPUPOAOKOPUCTYBaHHSA Ha OCHOBI Temerpam-00Ty, sfka BIAMOBIZAE TTOCTABICHAM
BHMOTraM 1 3a0e3neuye edekTuBHy 1HTEerpamiro 3 Google Sheets

Jlnst onmrumizamii B3aemonii Tenmerpam-6oty 3 Google Sheets API Oyno
BAKOPUCTAHO HHU3KY METOJIB Ta MAXOAIB. OCKUTbKH OCHOBHHUM 3aBIaHHSAM OOTy €
3unTyBaHHSA Ta 3amuc gaHux 10 Google Sheets, BaxauBEM € 3a0e3meucHHS
e(heKTHBHOCTI IUX OTICPAITIH.

OmHuM 3 KITFOUOBHX METO/1B, BUKOPUCTAHMX JUIS ONTHMI3AIli, € ceplam3alis.
3amicTh 0O€3MmocepeHhOr0 HAJCHIAHHS BEHMKUX o00'ekTiB maHux g0 API, nmani
CIIOYATKy CEplai3yloThca B KoMnakTHui ¢opmar, Hanpukian, JSON. Ile no3Bossie
3MEHIATH po3Mip payloads, mo nmepenaroTbes, a OTKe, 1 3HU3UTH HaBAHTAXKCHHS Ha
API. Kpim Toro, paecepiamizaiiisi AaHAX Ha CTOPOHI OOTY TaKOX BHKOHYETHCS
eexTrBHIIIE, HIK 00pOoOKa BENMKHUX, CKJIaJIHUX 00'€KTIB.

Jlns mopaneimioi ontumizanii 3anuTiB 10 APl Oyno peani3oBaHo OaT4uHT.
3aMICTh HAJICWJIAHHS BEJIUKOT KUIbKOCTI OJJTUHOYHUX 3AIUTIB, OOT IPyMNye€ iX y MaKeTH
1 BIAMpaBisi€ OAHUM 3amuToM. lle J03Boys€ 3MEHIIMTA HaKJIagHI BHTpaTH Ha
BCTAHOBJICHHS 3'€ THAHb, aBTOPU3AIIIIO TOIIIO.

Takox 3acTocoBaHO mMiAXia "po3yMHOro" OHOBIICHHS JaHUX. BOT aHami3ye, gKi
caMe JaHl 3MIHHJIMCA BIJ TONEPEAHHOTO OHOBIICHHS, 1 Haacwiaae ao APl nwme
HeOoOX1THI OHOBJICHHS, 2 HEe IOBHUM Ha01p maHuX. L{e 103BOJII€ CYTTEBO 3HM3UTH 0OCST
nepeIaHnX JaHUX.

KpiMm Toro, mis mIBHINEHHS BiAMOBOCTIMKOCTI Ta HAIIHHOCTI CHCTEMH
peaIizoBaHO MEXaHI3MH ITOBTOPHHX CHpPoO, 0OpOOKHM MOMMIIOK Ta JIOTyBaHHS. bot
BIJICTe)KY€e TIOMUJIKH B3aemonii 3 APl Ta 3a HEoOX1THOCTI HaMaraeThCs MOBTOPHUTH
3aIUT KUJIbKa pPa3iB Iepe] THM, SK IMMOBLIOMHTH KOPUCTyBada IIpo mpoodiemy.

3arajgoM, KOMOIHAIS OIKMCAHMX METOMIB Ta IIJXOMIB JO3BOJISIE 3HAYHO
ONTHMI3YBaTH B3a€MO/IIO TeaerpaM-00ty 3 Google Sheets API, 3a6e3neuyroun BHCOKY
e(heKTHBHICTh, CTAOUTEHICTH T HAIHHICTh POOOTH CHCTEMH.

[Ipm po3pobii cucremu kepyBanHs Tenmerpam-60Ty jutst opranizaiii po6odoro gacy

CTYJICHTIB Ta BUKJaAadiB 3 onTuMizamiero 3anuTi 10 Google Sheets API, BaxxmuBo
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oOpaTH BIAMOBIAHI TEXHOJIOTII, AK1 3a0e3medarh e(peKTUBHY peari3alliio MOCTaBICHUX
3a/1a4.

Jlna ctBopenns telegram-00Ty AOMUJTBHO BUKOPUCTATH MOBY MPOTPaMyBaHHS
Python, ockiibk BOHA Ma€ MOTYXXKHY €KOCHCTeMYy O10110TeK Ta THCTPYMEHTIB, SIKI
crpomyioTh po3pobky Telegram-6otiB. 3okpema, Oyne BHKOPHUCTaHO O10110TEKY
alogram, sika Hajae 3pyuHuii inTepdeiic st B3aemonii 3 Telegram Bot API 1 no3Bomse
IITBUIKO CTBOPIOBATH Ta HAJIAIIITOBYBATH 0OTa.

Jlist B3aemomii 3 Google Sheets API Gyne Bukopucrano 610mortexy gspread. s
010;110TeKa MO3BOJISIE JIETKO aBTOPH3YBAaTHCh B TuiardopMmi google MTOKYMEHTIB,
otpumyBatu aoctyn 1o Google Sheets 1 BUKOHyBaTH omeparii 3 JaHUMH, Takl K
YWTaHHSA, 3allUC Ta OHOBJEHH:A. l{e macTh MOXIMBICTH 1HTEerpyBatu 6ota 3 Google
Sheets, ne 30epiraTUMyThCa AaH1 PO PO3KIIAJ, 3aBJaHHS, MOI1i TOIIO.

Jlns 3abe3neueHHs 3pyyHoro 1HTepdeicy KopucTyBada Ta B3aeMoli 3 00TOM,
OyJie po3poOeHO CUCTEMY MEHIO, KOMaHJ Ta MoBiAoMiieHb. KopHuCcTyBayl 3MOXKYTh
OTPUMYBATH aKTyaJIbHWHA PO3KJIAQM, JOJABAaTH HOBI TOJIi, TIEPETsaaTy 3aBJaHHS Ta
1HIITY HeOOX1IHY 1H(OpPMAITIIO.

3arajom, BuOIp TaKWX TEXHOJOTIA Ta TIAXOAIB M0 peam3allli CHCTEMH
KepyBaHHS telegra,-00oToM 1 oprasi3aiii poO0o4oro 4acy CTyACHTIB Ta BHUKJIA1adlB
3abe3neunTh €eKTHBHE BUPIMICHHS TMOCTABJICHUX 3a1ad, 3pydHuil iHTEepdelc mis

KOPHUCTYBAUIB Ta ONTUMAJIbHE BUKOPUCTAHHS PECYPCIB.

2.3 Po3podka 3arajibHOT METOAUKHU MPOBEIEHHS BJIACHUX J0CTiKEeHb

Jlns mpoBeneHHa €(DEKTHBHUX AOCTIHKEHb Ta PO3POOKH CHCTEMH KEepyBaHHS
Tenerpam-60oToMm mtst opraHizaiii podo4oro yacy CTyACHTIB Ta BUKIIaadiB, HEOOX1HO
YITKO CTUTAHYBATH €Tal JOCIIKCHHS, BU3HAYUTH KPUTEPIi yCHINTHOCTI CUCTEMH, a
TaKOX M1A10paTy BiAMOBITHI METOIM TECTYBAHHA Ta BepHu(iKaIlli pe3ybTaTiB.

Jlocmimkenas OynyTh MPOBOAUTHCS B KUTbka etamiB. Ha mepmiomy eram 0yJio

MPOBEJICHO JETANBHUN aHAMI3 MPeAMETHOI 00J1acTl, BUBUEHHSA ICHYIOUHX PIIIEHb Ta
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TEXHOJIOT1H, MO0 MOXyTh OyTH 3acTocoBani. lle mo3Bonmumo cdopmyBaTh sICHE
PO3YMIHHS IIOCTABJICHOI 332/1a41 Ta BU3HAYUTH ONTHMAJIbHI ITUISXH i BUPIIICHHS.

Ha npyromy ertami Oyno 3miMCHEHO MPOEKTYBAaHHSA apXITEKTypH CHCTEMH,
BH3HAUCHHS OCHOBHMX MOJYJIB Ta ix B3aemomii. llefi eranm BKimouaB po3poOKy
anroput™MiB 00poOku ganmx, tHTerpaiti 3 Google Sheets API, a Takoxx mpoekTyBaHHS
3pyuHoro iHTepdeiicy 6ota B Telegram.

Tperiii eTan nepeadadae peamizamio po3podiacHoro mpoekry. Ha mpomy erarmi
Oyae 3AliiCHEHO MPOTrpaMHY pealli3allifd CHCTEMH, HAJIAIITyBaHHS Ta TECTYBaHHS
OKPEMHUX KOMIIOHCHTIB.

UeTsepTuii eramn Oyae NPUCBIYEHO KOMILJIEKCHOMY TECTYBAHHIO Ta BepHudiKalii
po3pobieHoi cuctemu. byayTh mepeBipeH1 yCl clieHapli BHKOPHUCTAHHS, OIIHEHA
MPOAYKTUBHICTh Ta CTIAKICTh CUCTEMHU J0 PI3HOMAHITHUX HABAHTAXKEHb.

3aKIIOYHHAM, M'SITUM €TarnoM, CTaHE BOPOBAKEHHSA CHCTEMU B €KCIUTyaTalllo,
CYMpPOB1J Ta BHECEHHS HEOOXITHUX JOOMPALOBAHb 32 PE3YyJbTaTaMH MPAKTUYHOIO
BAKOPHUCTAHHS.

BusHaueHHs KpUTEPIiB YCHOIIHOCTI CHUCTEMU € BAXKIMBUM €JIEMEHTOM
MeToaonorti mocmmxeras. Jma telegram-060Ty, Akuit MOKIMKAaHWN OpPraHI30BYBATH
poOoumii yac CTY/ICHTIB Ta BUKJIAJaqiB, KIIIOUOBUMHU KPUTEPISIMHA YCIIITHOCTI MOXKYTh
Oytu: edexTuBHICTh (YHKITIOHYBAaHHS, 3PYYHICTH KOPHCTYBAIbKOTO 1HTEpdEiCy,
mTerpamis 3 Google Sheets API, onTumizamist 3anmTiB, a TakoXK 3a70BOJICHICTH
KOPHUCTYBAYIB BiJl BAKOPUCTAHHS CHCTEMHU.

EdekTuBHICTS PyHKIIOHYBaHHS Iepeadadae CBO€YaCHEe OHOBIICHHS PO3KIIAIIB,
BIJICYTHICTh KPUTHYHHX IIOMHJIOK, CTAOUTBHICTh POOOTH. 3pYUHICTh KOPHUCTYBAIBKOTO
1HTEpQEHCY BU3HAYAETHCS MPOCTOTOIO Ta IHTYITHBHICTIO YMPABJIHHSA, JTOCTYITHICTIO
ocHoBHUX yHkIui. IaTerpamis 3 Google Sheets API Bimirpae KimodoBYy poJib,
OCKUTbKMA J03BOJIAE€ JIETKO IMIOPTYBAaTH Ta CHHXPOHI3YBAaTH JaHl. Baximmsum
KPUTEPIEM TakoX € onTuMmizaris 3amutie A0 AP, mo 3abesmeuye mBHIKy Ta
eexkTuBHY po0OTY. 3pemTOor0, BHCOKHH PIBEHb 3aJ0BOJICHOCTI KOPHCTYBadiB

CBITUMTHME TIPO YCIINITHICTh PO3POOICHOTO PITICHHS.
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Metonm TecTyBaHHS Ta BepudIKaIii Pe3yabTaTiB TOCTIHKEHHS BKIIOYaTUMYTh
pyune tectyBanHA. [licia iHTETpartii BCix MOAydiB, Oyae TPOBEACHO KOMIUICKCHE
TECTYBAaHHSA KIHIIEBOTO TIPOAYKTY, BKJIIOYAIOYH TIEPEBIPKY (HYHKIIOHAIBHOCTI,
3PYYHOCTI KOPHUCTYBAIbKOTO 1HTEpdeEcy, MBHAKOMII Ta BIAMOBOCTIHKOCTI. Pydne
TECTyBaHHS JO3BOJIUTH OIIHUTH PEeaJIbHAN JOCBI B3a€MO/I1i KOPUCTYBaUiB 3 telegram-
00TOM, BWSIBUTH CKJIQAHOIII B WOTO BUKOPHCTAHHI Ta 310paTd BIATYKH JUIS
MOAAJIBIIIOTO BJIOCKOHQJICHHS. Bepudikamis ~ pe3ynpraris JOCITHKCHHS
3MIACHIOBAaTUMETHCA TIIAXOM TIOPIBHSHHA KITIOUOBHX TIOKA3HHUKIB €(PEKTUBHOCTI
CHUCTEMHU 3 BHU3HAUCHUMH KPUTEPIAMH ycmimHOCTI. [le aacte 3mory 00'€KTHBHO
OIIIHATH JOCATHEHHS TOCTABJICHUX IUJICH Ta BUSABWUTH HAMPSAMKH I TOAATBIITIOTO

BAOCKOHAJICHHA.

2.4 Crucauii aHa i3 00'€KTY A0CTIAKEHHSA

OO'exTOM JOCHIIKEHHS Y JaH1i poOOTI € cCUCTeMa IJIaHyBAaHHS Ta OpraHi3aiii
poboyoro wbacy Ui CTYIACHTIB Ta BHKIamadiB JIbBIBCAKOrO HAaIllOHAJILHOTO
YHIBEPCUTETY TPHPOJOKOPUCTYBaHHA Ha oOcCHOB1 Temerpam-6oty. Ils cucrema
MOKJIMKAHA CIPOCTUTH TPOIEC TUTAHYBAHHS Ta BIJICTEKCHHS HABYAIBHOI AISUTBHOCTI,
MABUANUTH €(PEKTUBHICT BUKOPHUCTAHHS Yacy Ta 3MEHIIUTH PYTUHHY pPOOOTY,
MOB'13aHy 3 BeJACHHSAM PO3KJIaiB Ta 00Ky poOOYOro vacy.

3anporoHOBaHA CHCTEMAa CKIAMAETHCA 3 JACKUIBKOX KIFOUOBHX KOMIIOHCHTIB.
[lo-mepimie, telegram-00T, sikuii BUCTyHae sK OCHOBHMM 1HTepdeHc B3aeMomli
KOPHUCTYBauiB (CTYJCHTIB Ta BUKJIAIa41B) 13 CHCTEMOIO. BOT HajaBaTUME MOMITHBICTh
nepersiaaTH posknan 3aHath. Ilo-apyre, iaTerpamis 3 Google Sheets API, sxa
JO3BOJINTh ~ aBTOMAaTW3yBath 30lp Ta O0O0poOKy MJaHWX, HEOOXIAHWX A
(byHKITIOHYBAaHHA CHCTEMH, TaKMX SK PO3KIaa 3aHATh. lle 3HA4HO MIABHUIIUTH
IIBUKICTH Ta TOYHICTH 00pOoOKH 1H(OpMAITii TOPIBHSIHO 3 PYYHUM BEICHHIM TaOJTHIIb.
Takoxx cmcreMa wMaruMe aAMIHICTpATHBHUEN 1HTEpEHC 19 HAIAMTyBaHHS

IapaMeTpiB, YIIPaBIIIHAS KOPUCTYBAaUaMHM Ta aHaNI3y CTaTUCTHKH.
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Jlo pyHKITIOHATEHUX BUMOT, II0 BUCYBAIOTHCS 0 CHCTEMH, HAJICKATh'
— Ilepernsan po3kiamy 3aHITh CTYICHTIB Ta BUKJIA1a41B
— Cunxponzaiisa 3 Google Sheets
— Omnrumizans 3anuTiB 10 Google Sheets
— AnminicTpaTuBHI (QYHKI IS HAJAMTYBAaHHS CHCTEMH Ta yIPABIIIHHS
KOPUCTYBauYaMH
Cepen HeyHKITIOHATPHUX BUMOT MOKHA BHILJTUTH:
— [IpocTtwii Ta iHTYiTHBHO 3po3ymuTHii 1HTEpdeiic Temerpam-60Ta
— [lIBuaka 06pobOKa 3aMMUTIB KOPUCTYBAYIB Ta OHOBJICHHS JTAHUX
— HaniiiHicTh Ta BIAMOBOCTIHKICTE CUCTEMHA
— besneka Ta kOH(1ICHIIAHICTh JAHUX KOPUCTYBAU1B
— MacimtaboBaHICTh 15 MIATPUMKHU BEJIMKOT KIJTBKOCTI KOPUCTYBAUIB

3arajoM, po3poOIIOBaHA CHUCTEMA TMOKJIMKaHA 3HAYHO CHIPOCTUTH Ta
aBTOMATW3yBaTH TIPOIECH OpraHizailli HaBYaJbHOTO TIPOIECY, MIABUIIUTH
e(heKTHBHICTh BUKOPUCTAHHS Yacy CTYJACHTAMH Ta BUKJIaJa9aMH.

Bubip HanpsMKy AOCHIKEHHA W00 PO3POOKKM CUCTEMHU IUIAHYBAHHA Ta
oprasizaitii po604oro yacy Juis CTYJASHTIB Ta BUKJIaaadiB JIbBIBCHKOTO HAIllOHAIEHOTO
YHIBEPCUTETY MPHUPOJTOKOPHUCTYBAHHS Ha OCHOBI Tenmerpam-00Ty € akTyaJlbHAM Ta
BIIMIOBIIa€ CYYaCHUM TCHACHINISIM B Trajy3l KOMII'IOTCpHHX Hayk. JloBemeHO
HEOOXITHICTh aBTOMATH3allli MPOIECIB IUIAHYBAaHHS B OCBITHBOMY 3aKJIajl, IO
JIO3BOJIATH MIABUIIATH €()EKTUBHICTH YMPABIIIHHA Ta ONTHMI3yBaTH B3aEMOJII0 MK
CTYJICHTAMH 1 BUKJIaTaYaMH.

Po3pobnena 3arajgbHa METOAWKA TPOBEICHHA MOCHTIKEHb BKJIIOYAE B cebde
aHaI3 ICHYIOUMX PIMIEHb, BU3HAYCHHSA (DYHKITIOHATHPHIX BUMOT JO0 CHCTEMH, BHOIP
ONTUMAJIBHOI TEXHOJIOT1i PO3pPOOKH, TMPOCKTYBAHHS apXITEKTypu Ta I1HTEpdeicy
CHUCTEMH, peali3allilo0 OCHOBHMX MOJYJIB, TECTyBaHHA Ta BIPOBAKECHHA.
OO6rpyHTOBaHO BUKOPUCTAHHS MOBH NporpamyBaHHs Python ta ¢peiiMmBopky aiogram
s cTBOpeHHA telegram-0ota, a Takoxk 1HTerpamito 3 Google Sheets APl mis

3abe3neucHHs €heKTUBHOI POOOTH 3 PO3KIIaAaAMH.
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Pesynpratu ctucnoro aHamizy o0'€KTa JOCIHIKEHHS MPOAEMOHCTPYBAJH, IO
cucteMa kKepyBaHHs telegram-00TOM 3maTHAa CyTTEBO ONTHUMIZYBATH TUIAHYBAHHS
po0ovoro yacy B OCBITHbOMY 3aKJIaJll, HaJIAl0UX CTYICHTAaM 1 BUKJIAJavuaM 3pyUHUN
THCTPYMEHT IS YTPaBJIIHHSA BJIACHAM PO3KJIaA0M. BIpPOBa/KEHHA Takoi CHCTEMHU
JIO3BOJIATH MIABUIIATHA ¢(PEKTUBHICTh KOMYHIKAIIii, Y3TOHKEHICTh A1i BCIX yUaCHUKIB

OCBITHBOT'O MPOIIECY.
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PO3JILI 3
PO3POBKA THOOPMAIIINHOI CUCTEMHA

3.1 Po3podxa uaT-060Ty Ha ocHOBiI Telegram API

[lepm HiX po3modyaTH Po3poOKy, MOTPIOHO CTBOPHUTH OONIKOBWN 3amuc IS
6ora. Y Telegram mna 1wporo icHye cBiii dar-60T «BotFather»(pue. 3.1). Lle
MOYaTKOBHI OaThKIBCHKUIT OOT, 3a JOTIOMOTOI0 SKOTO MOKHAa CTBOPIOBATH Ta
yIpaBIsATH HOBUMH Ta HasBHMUMH OoTtamu. CTBOpPHTH HOBOrO 0OTa MOXHa 3a
JOTIOMOT0I0 KOPHCTYBAIbKOro iHTepdeiicy abo 3a JOMOMOror KOMaHIH «/newboty.
[licna BUKOHAHHS BCIX M1 00T OyJe AOCTYNMHHH, TaKOXX OTPUMAEMO TOKEH OO0Ta —
CEKPETHUH KII0Y A0CTYymy A0 00Ta, 32 JOMOMOTOIO SIKOTO 3 SBHTHCS MOXKIIMBICTH

MPOrpaMHO 3BEPTATUCH /10 HHOTO TA HAJIABaTH THCTPYKIIIi Y BULJISA/II aJITOPUTMIB.

F \? ’;V‘“" : ;;"R,?__) ' '4’ -T i .
@ - B /mybots 1559 g
- o '

Edit Bot

Bot Settings ; Payments

Transfer Ownership : Delete Bot RS c

« Back to Bots List BN | e, < l

€D o vieemess ® ¢

Pucynok 3.1 — Menro gar-6ota B BotFather

JIsis IpOeKTy MU BUKOPHUCTAEMO MPOTOKOM 3B’ 53Ky O6ota 1 Telegram API Long
Polling. ITpuammn po6otu Long Polling mossrae B Tomy, 1110 00T HaJCHIIa€ 3aIUT J0
Telegram Bot API, ouikyroum Ha HaAXOJKECHHS HOBHMX IOBiAOMIICHb. Komm Taki
MOB1OMJTCHHS 3'aBJISIFOThCS, API moBeprae ix y Bignosiai Ha 3amut. [icas oTpuMaHHs
MTOBIJIOMJICHB, 00T 00pOOIIsIE iX 1 BiIpa3y K HAJACHIIA€ HACTYITHHUM 3alIUT HA OTPHUMaHHS

HOBHUX OHOBJICHD.
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Buxopucranas Long Polling mo3Bosnsie 3a0e3nmeuuTH HHU3BKY 3aTPUMKY
JIOCTaBKH TIOBIJIOMJICHb 1 BHCOKY PEAKTHUBHICTh 00Ta, OCKUIBKH BIH MOXE HETaitHO
pearyBaTd Ha aii KopucTyBadiB. Lle 0coOIMBO BaXKIIMBO AJISI CUCTEM, IO TOTPEOYIOTH
IIBUKOTO PearyBaHHsA, HAMPUKIIAA, JUIs OpraHizaii po0odoro vacy, ¢ 3aTPUMKH Y
B1TOOpaKEHH1 3M1H MOXKYTh TIPU3BECTH 0 TUTYTAHWHU Ta HETIOPO3YMiHb.

Jliia 3abe3nedeHns] BUCOKOI IPOyKTUBHOCTI Ta €(heKTUBHOCTI telegram-00Tis,
BKJIMBO 3aCTOCOBYBATH TMPHHITUIK 0araTOMOTOKOBOCTI Ta ACHHXPOHHOCTI TPH iX
po3podii.

baratonoTokoBICTh MO3BOJISIE MIIBUIUATH TPOIMTYCKHY 3AaTHICTh 60Ta, OCKUTEKH
BIH MOX€ OOpOOJIATH KUIbKa 3alUTIB OAHOYACHO. lle 0COoONMBO akTyajJbHO MOpH
BUKOpUCTaHH1 nipoTokony Long Polling, konu 60T Mae MOCTIiHO OUYIKYBAaTH HA HOBI
noBiomieHHa Bia Telegram Bot API. KokeH Takuii 3andT HA OTPUMAHHS OHOBJIEHD
MOX€E  OOCIYyroByBaTWICSI OKPEMHM  TIOTOKOM, IO  J03BOJISiE  €(EKTHBHO
BUKOPHCTOBYBATH HasABH1 O0UYMCIIIOBAJIbHI PECYPCH.

bararonoTokoBa apxITEKTypa TaKOX JIOMNOMAara€ YHHUKHYTH OJIOKYBaHHA
OCHOBHOTO TIOTOKY I1/1 YaC BUKOHAHHS JOBIOTPUBAJIMX OMEPAI[IH, TAKUX K B3a€MO/I1A
3 6azoro nmaamx, API, a0 BuUKOHAHHS 00YHCITIOBAIBHO CKJIAHUX AITOPUTMIB. 3aBIsIKH
IIOMYy OOT MOXE MPOJOBXKYBAaTH pearyBaTH HA HOBI TOBIJOMJICHHA 1 HE BTpaydaTd
MPOTYKTHBHOCTI.

[Topsn 13 6araToMmOTOKOBICTIO, BXKJIUBY POJIb Y TIABHINECHHI MPOAYKTHBHOCTI
telegram-0oTiB  Bimirpae aCHMHXPOHHICTh. ACHHXPOHHI METOAH  JIO3BOJISIOTH
BUKOHYBaTH omepaiiii 0e3 OJIOKyBaHHS OCHOBHOTO TOTOKY, IO 3HAYHO TMIABHIIYE
e(heKTHBHICTh BUKOPUCTAHHS 00UUCITIOBAJIEHUAX pecypciB. Hampukian, mpu B3aemoii
3 Telegram Bot API, 60T Moke acHHXPOHHO HAJICHJIATH 3allMTH HA OTPHMaHHSA
OHOBJIEHB, 0OPOOJIATH iX Ta BIAMPABJIATH BIAMOBIII KOPUCTYyBAYaM.

3acTocyBaHHA ACHMHXPOHHWX IMAXOMIB, TakWx sK async/await B Python,
JIO3BOJISIE CTBOPIOBATH MPOCTUH Ta 3PO3YMUIHI KOJI, KWW JISTKO MacIITadyeThCs Ta
maTpuMyeThes. Lle 0cobmmBoO akTyaabHO mpH po3polIll ckiaagHux Tenerpam-00TiB,

K1 MalOTh B3a€MOJIISATH 3 KUJTBKOMA 30BHIIITHIMH CEPBICAMH.
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Kpim TOro, mis miABHIICHHS TNPOAYKTHBHOCTI MOXXHA BHUKOPHUCTOBYBATH
ACHHXPOHHI YEPTH IOBIIOMJICHB, SIK1 JO3BOJISIOTH PO3MOIUIATH HABAHTAXKCHHS MIXK
KUThKOMa BUKOHABIISAMH Ta TM1IBUIIYBATH 3arajbHy MPOIMYCKHY 3AaTHICTh CHCTEMH.

Omxe, 3acTocyBaHHA 0araTomoTOKOBOCTI Ta ACHHXPOHHOCTI € KITIOUOBHUMH
M1 IX0TaMH TIPH PO3poOIIl BUCOKONIPOAYKTHBHHX telegram-00TiB, 31aTHHX e(pEKTHBHO
00poOIATH BEMMKI 00CITH TTOBIIOMJICHD Bl KOPUCTYBAiB.

Ha puc. 3.2 300paxkeHO OJOK-CXEMY aJrOPUTMY OTPUMAHHS PO3KJIAay
KOPHUCTYBaueM, KW TPAIIOBATAME B 0araTOMOTOKOBOMY PEXKHMI, IO JO3BOJIUTH

YHUKHYTH MPOOIIEM TIPH 0THOYACHOMY BUKOPHUCTaHHI 00Ta 6ararbMa KOPUCTYBaYaMH.

KopucTysay Hatuckas|
"Pozknag saHATs” |

¥
Posxnan ana KopwcTysay oGupae Tin Po3xnan AnA
aKagemidHoi rpynm pozKnamy T ERENE

h 4 ¥

KopucTyead B804UTE KopucTyead B804MTs
HazBy Py NpiseMlLe BMKNaaaYa

h

KopwcTyeay o0upae
BUKNAAa4a 3i CIUCKY

h 4

KopucTysay 0Gupas feHs
TVHHA

BUBSOSHHR pOK3aLy

Pucynok 3.2 — biok-cxema 3arajabHOro ajirOpuTMy dar-0ota
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Jlns ontumizamii poOOoTH TpoekT Oysio PO3MOALICHO 3a (YHKITIOHATEHUM

npusHadeHHsM(puc. 3.3). TakuM YMHOM MOKHA OTPHUMAaTH Kparly e(EeKTHBHICTH

HAIMMCaHHA MPOTPaMH Ta MPOCTOTY TECTYBAHHS 1 BUSBIICHHS 300iB.

Project -~

v [0 ScheduleBot_DYPLOM [DYPLOM LAS
v [&core

v [€J handlers

e _init__py

e apsched.py

e basic.py
e schedule.py
v [2J keyboards
e _init__py
e builders.py
e reply.py
~ [=J middlewares
e _init__py
(2D utils
e _init__.py
gitignore
e config.py
[} credentials.json
e main.py
= reqguirements.txt
student_schedule.pkl
teacher_schedule.pkl
h External Libraries

cratches and Consol

Pucynok 3.3 — Posnoainena cTpykrypa npoekTy

Texa «handlers» mictuts HabIp ycix o00poOHuKIB. Y daiim apsched.py

MICTUTBCA HAOIp (YHKINNA IS OHOBJICHHS PO3KIAay pa3 y Ao0y, /Ui onTuMizarii
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saruTiB 10 Google Sheets. ®aiin basic.py Brirodae B cebe 0OpOOHHMKH TOJIOBHOTO
MeHIO kopuctyBaua. | daitn schedule.py mictute B 061 0OpOoOHMK TOJOBHOTO
ANTOPUTMY TIOTITYKY Ta BUBEJICHHS PO3KIIATY.

Texa «keyboards» Bkiouae peaizairito BCiX KaBiaTyp, ikl BAKOPACTOBYIOTHCS
B 00Ti. Byno peanizoBaHo sK 1 TOTOBHWI Hallp KiaBiaTyp, Tak 1 KOHCTPYKTOP, SIKAN
Oyaye KaBiaTypy IHTEPAKTHBHO B peajlbHOMY Yaci.

Texa «utilsy mae B co61 HabIp (yHKIIIH, SIKI 3aCTOCOBYIOTHCS JUIS peam3altii
T'OJIOBHOT'O aJIrOpuTMy niporpamu. Lle ommc Ta peanizaiis MallliHKA CTaHIB, KOMaH/I Ta
MaHelIl aJIMIHICTpaTopa.

Takox kopeHeBa mamka Takox MicTuTh (paitmi. B config.py 3amarorbest 6a30Bi
HajamTyBaHHs yaT-00Ta. credentionals.json — daiim nocrynmy mo Google Sheets APIL.
requirements.txt — MiICTHTh CITUCOK O10JTI0TEK, SKI BUKOPUCTOBYIOTHCSA B MPOCKTI IS
3pYYHOTO BCTAHOBJICHHSA iX Ha cepBepi (puc. 3.3). main.py — roJIOBHUH BHKOHABUHMA

(daiin, akui MICTUTH B COO1 BUKJIMKHM BCIX 1HIINX (PyHKIH (puc. 3.4).

e main.py = requirements.txt

alogran

httplib2

apschedule |"|

Pucynok 3.3 — Bwmict daiiny requirements.txt
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e main.py e a schedule.py e reply

from core.utils.commands import set_commands

fQW‘ apscheduler.schedul ncio import AsyncIOScheduler

from core.handlers import apsche

token =

bot(bot: Bot):
await bot.send_message(config.settings["ADMII

logging.basicConfig( =logging.INFO,

)
bot = Bot( =token,

dp = Dispatcher()

scheduler = AsyncIOScheduler(

Pucynok 3.4 — [Iporpamuuii ko anroputMy (aiiny main.py

Kpim Toro, mus 3pydHoi Ta ONTHMI30BaHOI PO3POOKH, B TPOEKTI OYyiI0
BAKOPUCTAHO CUCTEMY KOHTPOIMO Bepciid Git, /s Hei B KOPEHEB1# Marlil MICTUTHCS
daiim .gitignore — Tyam 3ammMCyrOThea daim abo aUPEKTOpli, SAKI HE IOTPIOHO

3aMMCYBaTH B KOKHY BEPCIIO MPoekTy(puc. 3.5).

l,‘ 'T'IE'i- n.py

*.pyc

O __pycache__

venv

Pucynok 3.5 — Bwmict datiny .gitignore
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Git — po3noaisieHa CUCTeMa KEPYBAHHS BepCisaMU (haiiiIiB Ta CIUTHHOI pOOOTH.
[Ipoext ctBOopuB Jlinyc TopBampAac st ympaBiiiHHS Po3poOkoro sapa Linux, a
croroaH1 marpumyerses Jxynio Xamano (aari. Junio C. Hamano). Git € ogniero 3
Hale(PEKTUBHIMTUX, HATIHHUX 1 BUCOKOTIPOAYKTUBHUX CHCTEM KEPyBaHHSA BEPCIAMU
[3].

Takum umHOM MOALT YaT-00Ta HA CKIIAJOBI YTBOPHUB 1€papXidyHy CTPYKTYPY

300pakeHy Ha PUCYHKY 3.6.

ScheduleBot
¥
core
! v v y
_gitignore utils keyboards handlers
config.py
credetnials. json
main.py
requirements.txt
¥ v v
admin.py builders.py apsched.py
commands.py reply.py basic.py
statesSchedule py schedule.py

Pucynok 3.6 — lepapxiuHa CTpyKTypa MPOEKTY

Hanpuknan, y namomy mnpoekri FSM BUKOpHUCTOBYEeThCA I peamizarii
¢dyHakionany BBeneHHsA maHmX. KokeH KPOK IhOTO MpOIecy - BUOIP KaTeropii,
BBEJICHHS HA3BW aKQJEMIYHO TPYMH, BUOIP JAHS THOKHA, TOMIO - MPEACTABICHO SK
OKPEMHIi CTaH y MaIlHI CTaHIB.

BukoprCTOBYIOUM  KOHIIEMIIIIO  KIHIIGBUX  aBTOMATIB, MOXHA  JIETKO
KOHTPOJTIIOBATH TOTIK miajiory, 30epiraTd TPOMDKHI JaHl B KOHTEKCTI CTaHy,
BaJI1{yBaTH BBEJACHI KOPUCTYBAUEM JIaHI Ta 3a0€3MeUyBaTH UITKY CTPYKTYPY B3aEMOII1

B telegram-6oTi.
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[le ocoOnmBO KOPUCHO AJiA OOTIB, IO MAIOTh CKIIATHY JIOTIKY, 0araToKpoKoBi
mporecd abo moTpeOyroTh  30€peKeHHS CTaHy [JlaJiory MDK — OKPEMHMH
noigomyieHHamMu. FSM nomomarae marpumyBaTé koa 0oTa OpraHI30BAHWM,
MacImTabOBaHUM Ta JIETKUM JUTSI PO3YMIHHS Ta CYTPOBO/LY.

Konnemnis kinmeBux aBTomMatiB Oyia peam3osana y ¢aiim schedule.py. FSM B

IIOMY TPOEKTI CKITAJAETHCS 3 T ATH CTaHiB (puc. 3.7).

from aiogram.fsm.state import StatesGroup, State

class StepsSchedule(StatesGroup):
GET_TYPE = State()
GET_GROUP_NAME = State()
GET_TEACHER_NAME State()
GET_MATCH_TEACHER_NAME = State[ﬂ
BET_DAY = State()

Pucynok 3.7 — Oronomenns cranis FSM gar-6oty

Takum guHOM, 1111 YaC OTOJIOMICHHS KOKHOTO CTaHy B1A0YBA€ThCA KOHKPETHH
aNrOpuT™M Ta 301p KOHKPETHUX JAHWX A0 OTOJIOMICHHS NEPEXOAY B HACTYITHHMA CTaH.
[licns mpoXOomKEHHS OCTAaHHBOTO CTaHy aJiTOPUTM TOBEPTAE KOPHUCTyBada 0
nepiroro. ToMy 60TOM MOXHA KOPUCTYBATUCH OE3MEPEPBHO 1 1€ 3aM00ITae BBEACHHIO

MMOBTOPHHUX JAHUX, IO CIPOIIY€E AOCBI KOPHUCTyBaYa.

3.2 Po3podka kopuctyBaubkoro inrepgeiicy

KimouoBuMm acriektoM po3poOku 1HOpMAIiiHOT CHCTEMH € TPOSKTYBAHHS

e(eKTHBHOTO Ta IHTYiTHBHO 3pO3yMUIOT0 KOPHUCTYyBaIbkoro iHTepdeiicy. s
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telegram-0oTy, sKWH TOKIWKAHWK ONTHMI3yBaTH pOOOYWH dYac CTYIEHTIB Ta
BHKJIQJa4iB, I KOMIIOHCHT Ma€ BUPIIIAIbHE 3HAUCHHS. AJDKE 3pyUHICTD Ta MMPOCTOTA
B3a€EMOJII HampsMy BIUIMBATHUMYTh Ha 3allydeHICTh Ta 3aJ0BOJICHICTh KIHIICBHX
KOPHUCTYBAUIB.

[Ipu po3poOiIt kopucTyBalbKoro 1HTEpdeicy telegram-60Ty Oy10 BUKOPHUCTAHO
MPUHIIMIH, M0 3a0€3MeUyi0Th BUCOKY 103a0UTITI Ta MPUEMHUN BI3yaJbHWUN JOCBII.
OmgHuM 13 KIFOYOBHUX PIMICHb CTAjI0 3aCTOCYBAaHHS KOHIICTIINII KIHIICBUX aBTOMATIB
(Finite State Machine) ams cTpykTypyBaHHS AiaioroBux crieHapiiB. lle mosBommiio
YITKO BU3HAYMTH PI3HI €TAM B3aEMO/T1i KOPUCTYBada 3 00TOM, 3a0€31MEeUyI0UH JIOTTUHY
MOC1AOBHICTh BUKOHAHHS 3aBJaHb Ta MIHIMI3YIOUM PU3UK TOMUJIOK a00 TUTyTaHUHM.

OcoOnuBa yBara Oylna mNpHAUICHA E€ProHOMIII MEHIO Ta I1HTEPAKTUBHUX
enemeHTiB. Hagiramis noOygoBaHa 3a NOPUHUIUIIOM OJHOTO HATUCKAHHA -
KOPUCTYBAUEBl HE MOTPIOHO BUTpAuyaTH 4Yac HA 3aHYPECHHS B CKJIAJAHI 1€papXIvuHi
cTpykTypu. KoManau BUHECEH1 Ha MEpIIMA TUIaH, a BLANOBIAL 00Ty O(QOpPMIICHI B

3pY4YHI1 ISl CHPUAHATTS OJIOKH 3 UITKOKO CTPYKTYporo (puc.3.8).

¥ Pozknaj 3aHATb

BubepiTe BapiaHT po3knagy ANs eigobpakeHHs

T Posknaa akaaemivHoi rpynu

¥ Posknag BuKIagaya

Pucynok 3.8 — [Ipuknan BimoOpakeHHS KHOTIOK 4aT-00Ty

[Ipm po3podini BizyaibHOTO Mu3aiiHy 1HTEpdeicy O0ysio 0OpaHO BUKOPHCTAHHS
CTaHAAPTHUX IKOHOK Ta YHI(pIKOBAHUX €JIIEMEHTIB O(OPMIICHHS, IO TOJETITyE
Hapiramito. OcobmrBa yBara OyJjia MpuIiJIeHa eproHOMIII MPeaCcTaBICHHS 1H(pOopMaIi

- TEKCTH ONITUMI30BaHO 3a JOBXKWHOIO Ta BHLJICHI TOJIOBHI eleMeHTH(pHcC. 3.9).
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__ Posknap ana rpynu: KH-41CT1
@ Bubpanuii aenn: YETBEP

L;] YnpaeniHusa IT-npoektamu (KP)
@ Anatoniiit TPUTYBA

B 55m

. 9:00-10:20

u IHpopmauiiiHe 3a6e3neveHHA B ATK
@ Isan TOPOZELILKWIA

B 1022

) 10:30 - 11:50

g

Q MeToam i 3acobu Bisyanisauii gaHux
‘.’ Hazap 3AMNATUHCLKNIA

?;\

4 B 2om

L 12:30-13:50
e

PucyHnok 3.9 — [Ipuknan BuBeAeHHs 1HpopMaIlii yaT-00ToM

BaxxnmuBuM  acriekToM  peaiizamili  KOPHCTYBAbKOro 1HTEpdeEhcy CcTalio
BITPOBA/HKCHHS THYYKOi CHCTEMH TIOBIIOMJICHb 3BOPOTHOTO 3B's3Ky. BOT Hamae wiTki
Ta 3pO3yMUIl BIAMOBIAI HA Aii KOPUCTYyBaya, MIATBEP/KYIOUH OTPUMAHHA KOMAaHI,
HAJal0ul HEOOXITHI IMJKA3KH YHM TOBIAOMIISIIOUM PO MOXIHMBI ToMUiIkH. Lle
JOTIOMara€e TIATPUMYBAaTH BHUCOKHI pIBEHb MOBIPHM Ta 3a0e3leuye TUIaBHICTh
B3a€MOIII.

Oxpemoi yBaru 3aciyroBye peajizamis mexaHizmy "OOpatu 1HIHN JAeHB" -
€JIEMEHT1 HaBITAITli, IO TO3BOJISIOTh KOPUCTYBAUaM JIETKO KOPHUCTYBATHUCh CHCTEMOIO
Ta MOBEPTATHCS J0 MOMEPEIHIX €TAMIB, IO J03BOJIAE€ HE BBOJAUTH OHI 1 T1 XK JaHI1 111e
pa3. g pyHKIis 3HAYHO MIABHINYE 3araibHy 3pYUHICTh BUKOPUCTAHHS 0OTY.

3aramom, po3podka KopucTyBambkoro iHTepdeticy telegram-6oty crama
KOMITJIEKCHAM TIPOIECOM, ITI0 TMOEAHYBAB Yy CO01 K TEXHIUHI PIMTIEHHS (3aCTOCYBaHHS

FSM, raHyuk#x mOB1AOMIIEHb, EPTOHOMIUHUX €JIEMEHTIB), TaK 1 AM3aHHEPCHKI M1 IX0IA
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(Bi3yanbHa ecTeTuka, yHi(ikaig, untabenabHICTh). Pe3ympraTom cTaB 1HTYITHBHO
3pO3YMUTHN Ta TPUEMHUI JIJ11 BAKOPUCTAHHA OOT, 10 BIAMOBIAAE CYYaCHUM BUMOTaM
70 103a0UTITI Ta HAjgae KOpHUCTyBadaM €(PEKTUBHWN IHCTPYMEHT JUTA ONTHMI3AIli

pobodoro vacy.

3.3 Onrumizauis 3anuTtiB 10 Google Sheets

Edexrusne Buxopuctanas GoogleSheetsAPl € kmodoBAM KOMITIOHEHTOM
po3po0baeHoi 1HpOPMAaILIIHOT CHCTEMH, OCKUIBKH JJaHa CITy»K0a BUKOPHUCTOBYETHCSA JIs
30epiraHHa Ta 00OpOOKHM KPUTHUYHO BAXJIMBOI 1H(OpMAIIli, TaKoi K PO3KJIAJ 3aHATh.
Jiist 3a0e3neYeHHA MaKCUMAJTbHOT MPOAYKTUBHOCTI CUCTEMHU, OYJ10 BITPOBAIKEHO P
ONTUMI3AIIAHMX 3aXO/IB, CIPAMOBAHMX Ha MIHIMI3AIIO KUIBKOCTI 3alWTIB JI0
GoogleSheetsAPI ta mokpariieHHs IIBUAKO1i 0OpOOKH TaHUX.

OaHUM 3 KITFOYOBUX PIIICHb CTAJIO BIPOBAKEHHS MPOLECY ceplaii3ailii JaHuX,
orpumanux 3 GoogleSheets (puc 3.10). 3amicTs TOTO, MO0 BUKOHYBATH TOCTIHHI
sanuTH 10 Google APl mimsa orpumanHsa akTyanpHOi 1H(pOpPMaIli, cucreMa 30epirae
JIOKAJIbHY KOIIIO JaHuX y opmari, MPUAATHOMY JJIA IMBHUIKOTO 3aBAaHTAXKCHHS Ta
00poOku. [Ipm 3amycky 6oTa, a00 Py OHOBJICHHI JTAHUX, CHCTEMa BHKOHYE 3aITUT JI0
GoogleSheetsAPI, orpumye maHi, cepiamizye ix y BmacHuii dopmar, 1 30epirae
JOKaTbHY KOTIt0. HacTymHi 3BepHEHHS KOPUCTYBAU1B 0OPOOISIOTECS BUKITIOUHO HA

OCHOBI JIOKQJILHUX HaHHMX, 0€3 HEOOXIJHOCTI JOJATKOBHX 3aMUTIB JO 30BHIIIHHOIO

APL

Pucynok 3.10 — AnropuTtm mporiecy cepiamizaiii JaHuX 4aT-00ToM
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Jlinst 3abe3neueHHs aKTyallbHOCTI JaHUX, CHCTEMa IMOCTIMHO BIJACTEXKY€E dYac
OCTAaHHBOT'O OHOBJICHHS JIOKQJIbHOI KOTIIi, 1 32 HEOOX1JHOCTI IHIIIKOE OHOBJICHHS. e
JO3BOJIIE  MIHIMI3yBaTH KUIbKICTh 3amuTiB A0 GoogleSheetsAPl, 3uusmTH
HAaBaHTAXXCHHS Ha 30BHINIHIA CEPBIC, Ta 3a0€3MEUNTH BHCOKY IIBHUAKOIAII 0OPOOKH
JAaHUX B paMKax po3poOsieHoi iHpOpMaIliiHOI CHCTEMHU.

TakuMm YHMHOM, 3aBIJIKH 3aCTOCYBAHHIO TMPOIECY ceplami3amii JaHuX Ta
e(heKTHBHOTO YIPaABIIHHA OHOBJIICHHAMH 1H(pOpMaIi, po3pobiieHa i1H(popmaliiiina
CHUCTEMa JIEMOHCTPYE BHWCOKY NPOAYKTHUBHICTh Ta MiHIMaJbHE HABAHTAKECHHA Ha
30BHIIIHIA cepBic GoogleSheetsAPI, mo € BaxmuBum akrtopoM Ajist 3a0€3MECUEHHA
CTaOUTBHOT Ta HAAIAHOI pOOOTH CUCTEMHM YINPABIIIHHSA POOOUYMM 4YACOM CTYJEHTIB Ta

BUKJIAIAY1B.

3.4 TectryBanHs Ta anpoOauis po6oTH 4aT-00TY

Baxxmeum eranom po3poOku Oynb-IKO1 TPOTPAMHOI CUCTEMH € BCEOIUHE
TECTYyBaHHSA, SKE JO3BOJIAE€ BUSBHTH Ta BUMPABUTH TOMWJIKHA, a TaKOX OIIHHUTH
(yHKITIOHATBHICTH, €)EKTUBHICTH TAa HAIWHICTh PO3POOICHOTO PIICHHS. Y BUNAAKY
cTBOpeHHs telegram-0oTy juis opranizaiiii poOodoro 4acy CTyACHTIB Ta BHKJIAIaylB,
TECTYBAaHHSA € KPUTHYHO BAXKJIWUBUM, ajke OOT TOBWHEH TMPAIIOBATH CTAOUTHHO,
HAJaBaTH TOYHY Ta aKTyajbHy I1H(GOpPMAIIIO, a TakoX 3abe3reuyBaTd 3PYYHHM
1HTEpGEHC TS KOPUCTYBAYIB.

[Ipomiec TectyBanHs aaHoro TenerpaMm-00Ty BKIIIOYaB B ceO¢ KiUTbKa CTaIliB.
Cnouatky Oyi0 TPOBEACHO MOAYJIbHE TECTYyBaHHS, IIJ 4ac SIKOTO TepeBipsiacs
KOPEKTHICTh POOOTH OKPEMHUX KOMTIOHCHTIB CHCTEMH, TAKAX SK MOJYJI B3aEMOII 3
Google Sheets API, 00poOku BXimTHUX TOBIAOMIICHH KOPWUCTYBadiB, (popmMyBaHHS
BiMMOBIAeH Ta BiampaBku ix y Tenmerpam. Ha mpomy erami Oysno BHsIBICHO Ta
BUTIPABJICHO PsiA APIOHUX TOMUJIOK, IO AO3BOJIMIIO IMIABUIUTHA CTAOUTEHICTh pOOOTH

OKPEMHX MOYJIIB.
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Hactynmaum kpokom Oyno 1HTErpaIiiiiHe TeCTyBaHHS, METOI0 SKOTo OyJio
MEPEBIPUTH 3J1aTO/HKEHY POOOTY BCIX KOMMOHEHTIB CHCTEMH B KOMIUIEKC. byio
MPOBEICHO CEPII0 TECTOBUX CIICHAPIiB, 1O IMITYBaJM TWIIOBI Jli KOPHUCTYBAUiB -
CTY/ICHTIB Ta BWKJIQAadiB. 30KpeMa, TECTYBAJUCA TakKl CIEHapii, K TEPeTIIs
akTyajapHOro po3kimanmy. [lig ywac 1mux TecTiB Oyj0 BHABICHO KUIbKA HE3HAYHHX
MOMMWJIOK B JIOTIII OOPOOKH ACSIKUX KOPHUCTYBAIBKUX KOMAaHI, 5Kl OyJIH OTIEPaTHBHO
BUTIPABJICHI.

BaxxmBoio CKIIANOBOIO TECTyBaHHSA CTajla TaKOX OIIHKA MPOJAYKTHBHOCTI
po3pobieHoro telegram-6oty. Byimo mpoBeaecHO HaBaHTaXXyBajJbHE TECTYBAHHS, ITiJ
yac AKOTO MOJeoBaaca pobora 60Ty B yMOBaX OJHOYACHOTO 3BEPHECHHS BEITUKO{
KUTBKOCT1 KOpHCTYyBauiB. Pe3ynpTaTv TECTyBaHHS TOKa3alu, IO OOT 3JaTHUH
00po0JIsATH GaraTo OJHOYACHUX 3aMUTIB 0€3 MOMITHOTO BIUIMBY Ha 4ac BIATYKY. Lle
CBIIUMTH TMPO JIOCTAaTHIO MacITabOBaHICTh CHCTEMH Ta ii TOTOBHICTH [0
BUKOPUCTAHHS B PeaJIbHUX YMOBaX.

OkpiM (QYHKIIOHAJIBHOTO Ta NPOAYKTUBHOTO TECTYBaHHS, OyJIO TaKOX
MPOBEJAEHO 103a0UTITI-TECTYBAHHA, METOK SKOrO0 CTaja OIIHKAa 3PYYHOCTI Ta
THTYITUBHOCTI KOPHUCTYyBaIbkoro 1HTepdeticy 6oty. J[o ydacTi y mpboMy TeCTyBaHHI
Oy710 3aJIy4eHO IPYITY CTYACHTIB, SKI BHKOHYBAJIA THUIIOB1 CIICHApP1i B3aeMO/I1i 3 60TOM
Ta HAJaBaJId 3BOPOTHHM 3B'I30K 11010 3pYYHOCTI BUKOPHUCTAHHS, 3PO3YMLTIOCTI MEHIO
Ta KOMaHA. 3a pe3yJibTaTaMH IhOTO TECTyBaHHSA OyJ0 BHECEHO Psii YyTOYHEHBH Ta
MOKpaIieHb B 1HTEpdeic 60Ty, M0 MABHINAIO HOro 103a01I1Ti.

3arajom, TIpoBe/icHE BCceOlUHE TecTyBaHHS telegram-00Ty M03BOSUIIO BUABUTH
Ta BWMPABUTH BCI KPUTHYHI TOMWIKH, MIATBEPAUTH HOTO (PYHKITIOHATBHICTD,
MPOYKTUBHICTH Ta 3PYUYHICTh BUKOPUCTAHHSA. []e, B CBOO Uepry, rapanTye CTabUTbHY

Ta epeKTUBHY POOOTY CHCTEMH B pEATbHUX YMOBAX €KCILTyaTailii.

3.5 AHaJi3 0TpUMAHUX Pe3YJIbTATIB
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[licns mpoBenmenoi po3poOkW Ta TecTyBaHHA 1H(OPMAIIAHOI CHUCTEMHA
IJIaHYyBaHHS Ta OpraHizaiii po6o4oro vacy /sl CTYACHTIB Ta BUKJIaaadiB JIbBIBCHKOTO
HAIlIOHATPHOTO YHIBEPCUTETY MPHUPOJOKOPUCTYBAHHS Ha OCHOBI Temerpam-60Ty,
MO>HA 3pOOUTH TPYHTOBHUH aHAII3 OTPUMAHHUX PE3yJIbTATIB.

Hacammepen, cmij BiAZHAYUTH, 10 PO3poOJieHAa CUCTEMAa TPOJAESMOHCTpYyBaia
BACOKY €()EKTHBHICTh Ta 3PYUHICTh y BHKOPHUCTAHHI AK JJIA CTYACHTIB, TaK 1 JJIs
BHKJIaAauiB. 3aBasku iHTerpamii 3 Google Sheets, cucrema Hagae MOMIIMBICTD IITBUIKO
Ta JIETKO TEPETIISIAaTA PO3KIIAA 3aHITh. ABTOMATH3AIIS PYTHHHUX MPOIIECIB, TAKUX K
BiI0OpakeHHs BUIBHOT0/3alHATOrO 4acy BHKIIQIauiB, 3HAYHO CHPOIIYE OpPraHi3aIiio
poOOYOro yacy Ta NABUILYE NPOIYKTUBHICTb.

AHaJI3 CTaTUCTUKU BUKOPHUCTAHHA CUCTEMH TOKa3aB, IO KOPUCTYBaul, SK
MPABUJIO, OIIHIOKOTh il AK 3pY4YHY, IHTYiTUBHO-3pO3YMUTY Ta (PYHKIIOHAJbHY.
OnuTtyBaHHS cepesl CTYCHTIB, SIKI Opajii y4acTh Y 3aKPUTOMY TECTYBaHHI, BUSBUJIO,
MO0 BEJIMKAa YacTHHA 3 HHUX TMOYaJIM BUKOPUCTOBYBATH CHCTEMY PETYJISPHO,
B13HAYAIOUX 3HAYHE MOKPAILCHH OpraHi3ailli iXaporo pododoro yacy. CepeaHiii uac,
HEOOX1THUH 714 EepErisiay po3kiany, 3MeHImnBca Ha 60-70% y NOpIBHAHHI 3 PyUYHUM
BEJICHHAM KaJieHAapiB, a0o neperisaaoM y Google Tabmwmii.

BaxxmuBo TakoX BII3HAYUTH, IO pO3po0iicHAa CHCTEMa BIAMOBIIAE YCIM
BCTAHOBJICHUM BHUMOTAM Ta IIUIAM, BHW3HAUCHUM HAa TIOYaTKy TMpoekTy. Bona
3ab0e3rneuye eeKTHBHE yIpaBiIiHHA poOodmM dacoM, iHTerpamiro 3 Google Sheets,
spyunuii 1HTepdeiic Telegram-60Ty, a TakoX MOMJIMBICTH MacImTaOyBaHHA Ta
MOJAJIBIIIOTO PO3BUTKY B MaWOyTHhOMY. [IpoBeneHe TtecTyBaHHS IMiATBEPIUIIO
CTaOUTbHICTh POOOTH CHCTEMH Ta KOPEKTHICTh BWKOHAHHS BCIX 3alIAHOBAHHUX
(byHKITIH.

3araoM, MOXXHA CTBEPIKYyBaTH, IO po3podieHa i1H(opmaliitHa cucrema
IJIaHYyBaHHS Ta OpraHizaiii po6o4oro vacy /sl CTYACHTIB Ta BUKJIaaadiB JIbBIBCHKOTO
HAI[IOHATBPHOTO YHIBEPCUTETY MPUPOJOKOPUCTYBAHHS Ha OCHOBI Tenmerpam-00Ty €
YCHINTHAM TPOEKTOM, IO 3HAYHO TMIABUINYE ©(PEKTUBHICTh TIJIaHYBAaHHSA Ta

yIPaBIIIHAS pOOOYNM YacoM Y HaBUaTbHOMY 3akiiai. OTpuMaHi pe3yabTaTH CB1AYATh
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PO OTUTHHICTH Ta €(hEKTUBHICTH BITPOBAIKCHHS TIOIIOHUX PIillleHb y chepax OCBITH

Ta oprasizaiii poO0YnX MPoIIECIB.
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PO3JILT 4
OXOPOHA MPALII

4.1 Amnani3 craHy BUPOOHHYOT caHiTApii i ririeHu mpaui

Amnaiz ctany BUpOOHHUOT caHITapli Ta TIT€HHA TPAIll € BAXXIIUBOIO CKIaJA0BOIO
3abe3neueHHs OE3NEUHNX YMOB TIpalli Ta 3anodiranHs mpoeCiiHuM 3aXBOPIOBAHHAM
Ta TpaBMaTU3My. Y pamkax po3poOKd CHCTEMHM TUTAaHYBAaHHS Ta OpraHizalli pododoro
yacy IS CTYASHTIB Ta BHUKJIaAadiB JIbBIBCAKOTO HAIllOHAIBHOTO YHIBEPCUTETY
MIPUPOJOKOPUCTYBAHHA HAa OCHOB1 Tenmerpam-00Ty, CITiJT BpaXOBYBaTH OpraHi3aIiiiHo-
MPABOBI1 Ta CAHITAPHO-TITIE€HIUYHI BUMOTH, 10 CTOCYIOThCSI BUKOHAHHA TaHUX POOIT.

3aranpbHa  XapaKTEPUCTHKA BHMKOHYBAaHHMX POOIT  BKIIOYAaE  PO3pOOKY
nmporpamMHoro 3ade3neueHHs, 1HTerpamito 3 Google Sheets API ta TectyBaHHs
CTBOPEHO1 cucTteMHu. B nporiect iux po6iT BUKOPUCTOBYIOTHCS KOMIT IOTEPHU, CEPBEPH,
MepexeBe 00JIaIHaHHA Ta MPOTpaMHiI IHCTPYMEHTH Il KOJYBaHHS, TECTYBaHHS Ta
HajarokeHHs. OCHOBHI IIKIJIJIMBI BUPOOHWYI YMHHUKH, SIKI MOKYTh BILUIMBATH Ha
MpalIBHUKIB Yy [ ramgy3l, BKJIOUAIOTh TPUBAJIC CHU/IHHS 32 KOMII OTEPOM,
BUTIPOMIHIOBAHHS BlJ MOHITOPIB, HEJAOCTATHE OCBITICHHS, a TaKOX MOXIIABE
MEPEBAHTAKCHHS HEPBOBOI CHCTEMH YePE3 IHTEHCHUBHY 1HTEICKTYATbHY JISUTHHICTb.

Ha mianpmeMcTBax, Je BHKOHYIOTBCS Taki PoOOTH, (YHKIOHYE Cayx0Oa
OXOPOHH TIpalli, SKa BIAMOBIAAE 32 OpraHizaIiio Oesmeunnx ymoB mpari. Ll cmyx0a
BUKOHY€ OCHOBHI1 3aBAaHHS Ta (PYHKITII, TaKl IK MPOBEACHHS 1THCTPYKTAXIB 3 TEXHIKA
Oe3nekn, KOHTPOJb 3a JOTPUMAHHSIM CaHITAPHO-TITIEHIYHUX HOPM, 3a0e3MeueHHs
MPAIiBHUKIB 3ac00aM¥ 1HIUBIYyaJTbHOTO 3aXKUCTy. BiAmoBiAabHICTh 32 OpraHi3aIiio
Oe3neyHnX yMOB TIparll MOKJIAJAEThCA HA KEPIBHUKA IMAMPHUEMCTBA Ta CICIIATEHO
MpU3HAYCHUX OCI0 3 OXOpOHW Tpami. PerymsipHO TPOBOAATHCA HAaBUaHHA Ta
THCTPYKTaXI1, peecTparis SKUX BEACThCH Y BIANOBLAHMX >KypHamax. [IpariBaHukn
3a0e3neuyIoThCs 3ac00aMu 1HIUBITYATBHOTO 3aXUCTY, TAKAMH SK CTICTIIATbHI OKYJIAPH
JUTst POOOTH 332 KOMIT FOTEPOM, €PrOHOMIYH1 Kpicjia Ta poOoUl MICIIs, IO 3MEHIMYIOTh

HAaBAHTAKCHHA Ha CIIMHY Ta oul.



45

OcoOmuBOCTI  PO3MIIIICHHST TIANPHEMCTBA, BUPOOHUYWX 1 JOMOMIKHHX
MPUMIIICHh MalOTh  BIANOBIJATH UYWHHHUM  CaHITAPDHO-TITIEHIYHAM  BHMOTaM.
[Tpumimenns maroTs OyTH 700pe OCBITIICHUMH, BEHTHJIbOBAHWMH Ta 00JIaTHAHUMH
KOHJIMITIOHEpAaMH IS TIATPUMAHHS ONTUMAJIbHOI TeMIepaTypd Ta BOJIOTOCTI.
OcBiTieHHS TOBUHHO OyTH JOCTATHIM JJIs 3aM00IraHHs HAMpy31 OUeH, a pIBEHb IyMYy
Mae OyTu MiHIMi3oBaHWH. [lapamMeTpu TemmiepaTypu, BOJIOTOCTI, OCBITJICHHS Ta 1HIIII
CaHITAPHO-TIT1€HIYHI YMOBH BU3HAYAIOTHCSA HOPMATHUBHUMH JOKYMEHTAMH, TAKUMH SIK
JCTY ta CHill, 1 moBuHH1 BiMTOBIIaTH BCTAHOBJICHUM HOPMaM.

CaniTapHO-TITIEHIYHI YMOBH BHKOHAHHS POOIT B Tajy3l NMPOrpaMyBaHHS Ta
po3poOku  1HGOPMAILIHHMX CHCTEM BKIIIOYAIOTh 3a0€3MEUYEHHS  ONTHMAaJbHOI
temneparypu (18-22°C), Bonorocti (40-60%), Hanexsoro ocsitieHHs (500-1000
JIOKC Ha PoOOoYlli TOBEPXH1), a TaKOXK KOHTPOJIKO 3a PIBHEM 3alWJICHOCTI Ta
3ara3oBaHOCTI puMIilIeHb. PoO0Y1 MiCIis TOBHHHI OyTH 001aiHaH1 TAKUM YHHOM, 11100
3MEHIIUTH BIUIMB IIyMYy Ta BiOpalliifi, a TakoX MIHIMI3yBaTh PU3UK BUHUKHEHHA
npodeciiHnX 3aXBOPIOBaHb, TMOB'SI3aHUX 3 TPUBAJIUM CHIAIHHSIM Ta BHKOPHUCTAHHIM
KOMII'FOTEPIB.

Opranizariiss poO0TH 1 BIATIOYNHKY MEPCOHATY TAKOXK € BAXITUBOIO CKJIAOBOIO
3a0e3neueHHAs HAJIC)KHNX YMOB mipaiii. [IpariBankam HeoOX1THO HalaBaTH PETYISAPHI
MIEPEPBH IS BIAMOYMHKY, 30KpeMa, KOPOTKI MepepBr KoxH1 1-2 roguHu poboTy 3a
KOMIT TOTEPOM JUTSI POSMHHKHM Ta BIAMOYMHKY Ouei. PexxuMm XapdyBaHHS TaKOX Mae
OyTH HaJCKHUM YWHOM OPTaHI30BaHW, 3a0e3Meuyioun MPaIiBHUKIB 37J0POBUM Ta
30aJTaHCOBaHUM XapUyBaHHAM ITiJT 4ac poOOYOro AHS.

Jlna 3amo6iraHas HEMMACHUM BUMAaKaM Ta TpodeciifHiM 3aXBOPIOBAHHAM Ha
BAPOOHUIITBI HEOOXIAHO BIPOBAHKYBATH TMOMEPEKyBaNbHI 3axonu. lle Bkmouae
PETYJISIpHI OTJIAAM Ta TEXHIUYHE OOCIyrOoBYBaHHS OO0JIaJIHAHHA, MOHITOPHWHT CTaHY
3I0pPOB’ A TIPAIIBHUKIB, MMPOBEACHHS IHCTPYKTAXIB Ta TPCHYBaHb 3 MUTaHb OC3MEKH
mparti. OcobauBY yBary Ciaiy OPUIUIMTH BHKOPHUCTAaHHIO CyYacHHX 3aco0iB
THANBITYAIBHOTO Ta KOJCKTUBHOTO 3aXHUCTy, TAaKUX SK CHEIadbHI OKYJISIPH,
CPrOHOMIYHI Kpiciaa Ta poOOYl CTOIH, a TAKOX CHCTEMHM KOHAMIIIOHYBAaHHSA Ta

BEHTHJTALII.
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JloTpuMaHHS TIpaBWJI 3arajbHOI CaHITapli 1 TITEHH € 0COOIMBO BAXKIMBUM IT1]T
yac BUKOHAHHA POOIT 3 M ABHINEHOIO HEOE3MEKOI0, TAKUX SIK POOOTH 3 €IEKTPUUHUMHA
MPWIaJaMy, HaBAHTAXKYBaJIbHO-PO3BAHTAXYBAJIbHI POOOTH, POOOTH 3 XIMIUHUMH
peduoBHHAMH Ta 1HIN. Hampwkman, mpu poOOTI 3 €IESKTPUYHWMH TPHIIAIaMA CJTiJT
JOTPUMYBATUCh TPABUJI €IEKTPOOE3NEKH, 3a0€3MEUYOUN HAJICIKHE 3a3€MJICHHS Ta
130JIAIIII0 STIEKTPUIHUX MEPEK.

Po3pobka pexomenmamii 3 BUpPOOHWYOI caHITapii 1 TITI€HW Tpaml Mif dYac
BUKOHAHHS PI3HUX BUAIB POOIT JO3BOJIAE CUCTEMATHU3yBaTH 3HAHHS Ta 3aPOTIOHYBATH
3ax0au OE3MEKH, MO0 YMOKJIMBIIIOIOTh BAKOHAHHSA POOIT 3 BpaXyBaHHAM HMOBIPHOCTI
BUHUKHEHHS HEOE3MEUHNX YMOB Ta cuTyamii. lle Brirodae perynsapHe MpOBEACHHS
MEIUYHUX OIJISIAIB TMPAIIBHUKIB, MOHITOPUHI POOOYOro CEPEeAOBHINA, HABUAHHS
MIEPCOHAJTY 3 MMATaHb OXOPOHM TIPalli, a TAKOXK BIPOBAKEHHA CyYaCHUX TEXHOJIOT1H
JUTSI TIOKPAITIEHHST YMOB TIpaIii.

Takum unHOM, 320€3NEUYEHHS HAJIEIKHOTO CTaHy BUPOOHUYOT CaHITapli 1 TITEHU
mpail € KIUYOBUM €JIEMEHTOM Yy 3amo0iraHHl mpog)eCiiHUM 3aXBOPIOBAHHAM Ta
HEIIACHMM BHIaJKaM Ha BUPOOHMITBI. lle BHMMarae cuCTeMaTHYHOTO TIAXOMY,
BKITIOUAIOYH TPOBEJCHHS PETYJIAPHUX OTJISAIIB, HABUAHHS MEPCOHAITY, 3a0€3MeUeHHS
HaJIC)KHUX YMOB TIpalll Ta BUKOPUCTAHHS CydacHUX 3ac001B 3axucty. BnpoBamkeHHs
IIUX 3aXOJIB TIO3BOJIMTH CTBOPUTH OE€3MEUH1 Ta 3/I0POBI YMOBH TpaIll, 110 CTIPUATAME

M1ABUIIIEHHIO MPOTYKTHBHOCTI Ta €(heKTHBHOCTI pOOOTH.

4.2 OOrpyHTyBaHHSI OpraHi3aliiiHO-TeXHIYHHX PeKOMEeHalliii 3 0XOpoHH

npaui

3axonM TMIOM0 TONIMINEHHS CTaHy BUPOOHWYOi caHITapili 1 TiTl€HW mpairi
CIpsIMOBaHI HAa CTBOPEHHS OE3MEUHMX YMOB TMpall IUISXOM JIOBEACHHS JI0
HOPMATHBHOTO PIBHSA TIOKA3HHWKIB BHPOOHWUYOro cepenoswma. lle mocsraerbes 3a
JIOTIOMOTOIO BIIPOBAKCHHS TEXHIUHWX Ta TEXHOJOTIUHUX PIMICHB, a TAKOXK 3aXHUCTY

MIPaIIBHUKIB BIJI Jli MIKIUTHBUX BUPOOHUYMX YUHHHHKIB. Y paMKaxX pO3pOOKH CHCTEMU



47

IJIaHYyBaHHS Ta OpraHizaiii po6o4oro vacy /sl CTYACHTIB Ta BUKJIaaadiB JIbBIBCHKOTO
HAIlIOHATPHOTO YHIBEPCUTETY MPHUPOJOKOPUCTYBAHHS Ha OCHOBI Temerpam-60Ty,
HEOOX1THO BPaxXOBYBAaTH TaKl acCMEKTH OXOPOHHW Tparll, SK HAJIC)KHE OCBITIICHHS,
BEHTWJIAIIA, €PrOHOMIYHICTh POOOUYUX MICITh Ta 3aXKUCT Bl MIKIAJTABUX YAHHUKIB.

OmauM 13 KJIFOYOBHMX €JIEMEHTIB TOJIIIIIEHHS YMOB TIpami € 3a0e3MeueHHS
ONTHMAJIBLHOTO OCBITJCHHA POoOOUYMX MicIb. J[1s1 poOOTH 3 KOMI IOTEPHOIO TEXHIKOIO
HEOOX1THO 3a0e3MeunTH PIBHOMIPHE TIPUPOJHE Ta INTYYHE OCBITJICHHA, SKE
BIMIOBIa€ HopMaTuBaM. [IpupomHe OCBITIICHHS Mae 3a0e3nedyBaTH JTOCTATHIO
KUIBKICTh CBITJIA MPOTSATOM JHS, a IITYYHE OCBITJIICHHS IMMOBUHHO OYTH pO3paxoBaHE
TaKMM YHHOM, II00 HE BHKJIMKATH BIAOJIMCKIB Ha €KpaHl MOHITOpa Ta HeE
MepeBaHTaXyBaTH 31p. BIAMOBIAHO 10 HOPMATHUBHUX BUMOT, PIBEHb OCBITIICHOCTI
pobounx Miclb Mpu poOOTI 3 KoMmm toTepoM Mae Oytn He meniie 500 mrokc. Jlma
JOCSITHEHHA 1bOTO PIBHS MOXHA BUKOpUCTOBYBaTM cyuacHi LED-mamnm 3
MOXJIUBICTIO PETYIIOBAHHS SICKPABOCTI.

BenTunsauia € me OJHUM BaKJIMBUM aCMEKTOM 3a0e3MeUYeHHsA KOMQPOPTHUX
yMOB mpaiil. BupoOHMYl nOpUMIMICHHS TMOBUHHI OyTH o0OJagHaHI CHUCTEMaMH
BEHTWJIAIII, sIK1 3a0€3MeUyIOTh HAJI)KHUH MOBITPOOOMIH 1 MATPUMYIOTH ONITUMAJIBHI
MOKA3HUKW TEMIIepaTypu Ta BoOJIOTOCTI. lle 0ocoOnmmBO BakaWBO JUIsl 3amoOiraHHA
MEPETPIBY MPUMIIICHB Y JITHIHM TIEPIOJ Ta MATPUMAHHS KOM(POPTHOTO MIKPOKIIIMATY
B XOJIOJHY TIOPY POKy. BiAmoBimHO M0 caHITapHUX HOPM, TeEMIIEpaTypa B poOOUMX
npuMieHAsX Mae O0yTr B Mexax 18-22°C, a BigHOCHA BOsTOTiCTh TIOBITPS — 40-60%.
CydacHl cHCTEMW KOHAMIIIOHYBAaHHS Ta BEHTWIAIII TO3BOJISIIOTH ABTOMATHYHO
PETYNIOBATH 111 TApaMeTpH, 3abe3neuyoun KOM(pOPTHI YMOBH JIJIs TIPAITIBHUKIB.

EpronomMiunicTh po60YMX MICITh TAKOXK BIITPAE BAXKIUBY POJTh Y 3a0€3MeUCHHI
Oe3neunanx ymoB mpaiil. Po6odi Micis moBWHHI OyTH 00JIafiHaHI €PrOHOMIYHHMH
MEOIAMHU, 10 3MEHIIYIOTh HAaBAaHTAXCHHS HAa  OMOPHO-PYXOBY  CHCTEMY.
BukopricTanHs peryIp0BaHUX KPIces 3 ATPUMKOIO TIOTIEPEKY, CTOMIB 3 MOKIIUBICTIO
3MIHHM BUCOTH, @ TAKOK CIEIIAIbHAX T1ICTABOK /IS HIT CIIPHS€ 3MEHIIICHHIO BTOMU Ta

3anobiranao npodeciiHuM 3axBOPrOBaHHAM. KpiM TOro, HeoOXigHO 3a0€3MeUnTH
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MPaBWIIBHE PO3MIIIICHHS MOHITOPIB, KJaBlaTyp Ta IHIHAX MepudEpIHHAX TPUCTPOIB,
o0 YHUKHYTH TIEPEHANTPYTH M 5131B 1 CYTJIO0I1B.

3axuCT B1J MIKIJJTABAX BUPOOHWUNX UAHHHUKIB BKJTIOYA€ BUKOPUCTAHHS 3aC001B
iHauBiayanbHoro 3axucty (313) ta xonmektuBHMX 3axoaiB Oesmeku. [Ipu poboti 3
KOMIT IOTCPHOIO TEXHIKOIO BaXKIWBO 3a0€3MEUNATH TPAIIBHUKIB  CIICIIAIEHAMHA
OKyJIApaMH 3 3aXHCTOM Bl CHHBOTO CBITJIA, SIKE BHUIIPOMIHIOIOTh MOHITOPH. Takoxk
HEOOX1THO BUKOPUCTOBYBATH aHTUCTATHYHI KAJUMKHA Ta OpaciieTd A 3ano0IraHHs
HAKOMMMYCHHIO CTATHYHOI €JICKTPUKH, KA MOYKE TOMTKOUTH €JICKTPOHHI KOMITOHEHTH
Ta BUKJIUKATH JAUCKOMGOPT y MPaIliBHUKIB.

Jlo moka3HuKIB €(hpeKTUBHOCTI 3aXOA1B 111010 MOTINIIEHHA BUPOOHUYOI CaHITapii
1 TITIEHW TMpall HaJeKaTh 3MIHM CTAHy YMOB TMpalll, COIlajbHI Ta €KOHOMIYHI
pe3yNbTaTH. 3MIHM CTaHy yYMOB TIpalll BKJIOYAIOTH 30LIBIICHHS KUIBKOCTI 3aC001B
BUPOOHUIITBA, 110 BIAMOBIAAIOTh BUMOTAM CTaHJAPTIB O€3MEKU Mmpalll, MOTINIIEHHS
CaHITApHO-TINE€HIYHUX MOKA3HUKIB BUPOOHUUOTO CEPEOBUIIA, 3MEHIIICHHS (DI3SUUHUX
1 HEPBOBO-TICUXIYHMX HaBaHTAXXEHb, 3a0€3MEUCHHA E€CTETHYHUX IOKA3HHUKIB,
palllOHAJIbHE KOMIIOHYBAHHS pOOOUHX MICIb, YIIOPSAAKYBAHHA IPUMIIIEHb 1 TEPUTOPII.

ComianbHI pe3yJbTaTH 3aXOJIB BKJIIOYAIOTh 30UIBIICHHSA KUIBKOCTI pOOOUYHX
MICITb, IO BIAMOBIJAIOTh HOPMATHBHHM BHMOTAM, 3HWJKCHHS PIBHS BHPOOHHYOTO
TpaBMaTHU3My, 3MEHITICHHS KUTHKOCTI BUTIAJKIB 3aXBOPIOBAHb, 3MEHIIICHHS TUTHHHOCTI
KaJpIB 4Yepe3 He3aJOBLIbHI YMOBH IIpalll, MIABUINCHHA IPECTHXKY Ta 3aA0BOJICHHS
npariero. BripoBamkeHHs 3aX0/1B 100 MOTIIIICHAS YMOB TIpalll CIIPUsS€e CTBOPEHHIO
CIPHUSTIMBOTO MIKPOKIIMATY B KOJICKTHBI, IMIIBHINCHHIO MOTHBAIlli TPaIliBHUKIB Ta
3MEHIIICHHIO CTPECOBUX CHUTYAIlli Ha pOOOYOMY MICIT.

ExoHoMIUHI pe3yabTaTy 3aX01B MO0 TOJIMIIEHHS YMOB MPaIll BUPAXAIOTHCS
y BUIISIAI €KOHOMII 32 PaxXyHOK 3MCHIICHHS 30MTKIB BHACIIAOK aBapiid, HEMACHUX
BUTIAJIKIB 1 TPodeCifHNX 3aXBOPIOBaHb. BuWTpaTw Ha BIOPOBAKEHHA 3aXOJIB 3
OXOPOHH TIPaIll MBUIKO OKYTAIOTHCS 32 PaXyHOK IMiIBUICHHS TTPOTyKTUBHOCTI TpPaITi,
3MCHIIICHHS] BHUTPAT HA JIIKYBAHHsS Ta KOMIICHCAIlli 3a TPaBMH, a TaKOXK 3HWKCHHSA

BHTPAT HA BIAHOBJICHHS BUPOOHUUYOTO MPOIIECY MICHIA aBapii.
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BaxximeruM acniekToM OOTPYHTYBAHHS OPraHI3aifHO-TEXHIYHUX PEKOMEH A1
3 OXOPOHH TIpaIll € MPOBEACHHS PO3PaXyHKIB MPUPOTHOTO YU IMMTYYHOTO OCBITIICHHS,
CKJIQHOTO 3a3eMJIIOBAYa, 3aXWCTy BiA ONWCKABKHA, PO3PaXyHKIB MMOXKEKHOTO
BOJOTIOCTAYaHHSA YW KUTHKOCTI TMEPBUHHMX 3aCO01B TaCIHHA TOXKEXKI, MPUPOTHOI Ur
MTYYHOI BEHTWJIAII, KUTBKOCTI 3ac00iB 1HAMBIAYaJIBHOTO 3aXWCTy Ta CTIMKOCTI
arperatiB. Hammpukiana, npu po3paxyHKy OCBITJICHHS HEOOX1THO BPaXxOBYBaTH ILIOITY
MPUMITIICHHS, THTT OCBITITIOBATBHUX NPHUJIA/IB Ta iX po3rantyBanas. /st 3abe3neueHas
HAJIC)KHOTO PIBHSA OCBITJICHOCT! CJIiJI BUKOPHUCTOBYBATH CBITHJIBHUKHA 3 PO3CISTHUM
CBITJIOM, IO MIHIMI3YIOTh BIAOJUCKH Ta 3a0€3MeUyioTh PIBHOMIPDHE OCBITICHHS
poOoUMX 30H.

Po3paxyHOK cHCTEMM BEHTHJIAL BKJIIOUAE€ BH3HAUEHHS HEOOXITHOTO O0CATY
MOBITPOOOMIHY, IO 3aJICKUTh BIJ IUIONI[ MPUMIIICHHS, KUIbKOCTI MPAI[IBHUKIB Ta
TUMY BUKOHYBaHUX poOIT. CHCTEMH BEHTHIIALI MOBHHHI 3a0€3MeUyBaT BUAAJICHHS
3a0pyJIHEHOTO TOBITPA Ta MOCTAa4aHHS CBIXOrO, MIATPUMYIOUM ONTHMAaJbHI
napaMmeTpu MIKpOKJIIMaTy.

VY KOHTEKCTI MOKEKHOT OE3MEKH BAKIIUBUM € PO3PAXYHOK KIJIbKOCTI IEPBUHHUX
3ac00IB TaClHHS IMOXKEX1, TAKUX SK BOTHETACHHWKH, MOKEC)KHI KpaHHW Ta 1HII 3aCO0H
MOKEKOTACIHAA. B1AMOBIAHO 10 HOPMATHBHUX BAMOT, HA KOKHOMY POOOUOMY MICITI
MOBUHHI OyTH BCTAHOBJICHI BOTHETACHWKH, a MPAIlIBHUKN MOBWHHI OyTH HaBUYEHI iX
BUKOpucTaHHiO0. KpiMm Toro, HeoOXimHO 3a0e3MeunTH AOCTYMHICTH €BaKyalllWHHX
IUISX1B Ta PETYJISAPHO TMTPOBOIUTH TPCHYBAHHS 3 €BaKyallli Ha BHITAI0K MTOXKEXKI.

Takum uymHOM, BMNPOBAIHKCHHS OPTaHI3AIHHO-TEXHIYHUX PEKOMEHIAIH 3
OXOPOHHW TIpaIll JO3BOJIAE€ CTBOPUTH Oe3meuni Ta KoM(pOpPTHI YMOBH Tparll ajis
MPAIIBHUKIB, 3MEHIMATA PU3WK BUHUKHCHHS HEIIACHWX BWIAIKIB Ta MPOdeCiiHHnX
3aXBOPIOBAHb, a TaKOX IMIJBUINATA TPOAYKTUBHICTh TMpaiil Ta 3a70BOJICHICTh
MpaIiBHUKIB poOOTOI0. BUKOpPUCTaHHS CydaCHWUX TEXHOJIOTIHA, CHCTEM BEHTHIIAII,
OCBITJICHHSI Ta 3aCO01B 1HIUBITYAIBHOTO 3aXUCTY, a TAKOXK MPOBEACHHS PETYIISIPHUAX
HaBYaHb Ta IHCTPYKTAXIB 3 MATAHb OE3MEKH MpaIll CIpHsi€ CTBOPEHHIO CTIPUATIUBOTO

po0OOUOTO CEPEIOBHINA, SKE BIAMOBITAE€ CyYaCHAM BUMOTAaM OXOPOHH TIPAIIl.
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4.3 Tloxexua 0e3nexka

[loxxexxHa Oe3meka € HEBUIE€MHOIO YAaCTHHOIO OXOPOHHW TIparll Ta OXOIUTIOE
KOMITJIEKC OpraHI3amifHNX 3axO0JIB 1 TEXHIYHWX 3aco0iB, CHOPAMOBAaHUX Ha
3anmo0IraHHs MOXKEKaM, 3MEHIICHHS iX HACHiAKIB 1 3a0e3meucHHs Oe3IMeKH JIIOACH.
CucTemMa MPOTHITOXKEIKHOTO 3aXHUCTy BKIIOYAE PI3HOMAHITHI METOIH 1 3aCO0H, SIKI
3a0e3MeuyOTh PaHHE BUSABJCHHS TOXEX, CBOEYACHE OIOBIMIEHHS TMPO 3arposy,
e(heKTHBHE TACIHHS TIOXKEXK Ta €BAKYAIIIO JIFOIEH.

OCHOBHHMM 3aBJAHHSIM CHCTEMH MPOTUMOXKEKHOTO 3aXUCTy € 3arno0iraHHA
BITUBY Ha JIIOJIcH HEOE3MEUHNX YMHHUKIB TIOYKEKI, TAKMX SK BHCOKA TEMIEparypa,
JIUM, TOKCUYH1 MPOJYKTU TOPIHHSA Ta 3HUKEHHA KOHLEHTpALll KUCHIO. [{I YMHHUKH
MOXYTh TIPH3BECTH 10 TPaBM, OTPye€Hb ab0 3armbeni JIOACH, a TaKOX 0 3HAYHHMX
MaTeplajibHUX 30UTKIB. Y KOHTEKCTI PO3POOKU CUCTEMU KepyBaHHs Tenerpam-00Tom
JUIs  oprasizaifli po0o4Yoro uacy CTYJACHTIB Ta BHKJIaJadiB, OCOOJHWBA YyBara
OPUAUISETECA 3a0€3MEUEHHIO TOXKEXKHOT Oe3Meku B OQICHUX Ta HaBUAJbHUX
MPUMITIICHHSX.

[IpumimenHs, B SIKAX 3MIACHIOETHCS Ppo0OTa 3 KOMITIOTEPHOIO TEXHIKOIO,
3a3BMYail BIAHOCATHCS JI0 KaTeropii moxexHoi Oe3nexu "B, mo mepeadauae cepemHio
MOXKEe)KHY HeOe3MmeKy. Y TakuxX MPUMIMIEHHAX TMOBHHHI OyTH BCTAHOBJICHI TIEPBUHHI
3aco0M TacCiHHA TOXEXK, TaKl SK BOTHETACHUKH, TOXKE)KHI KPaHHU, a TaKOXK CHCTEMH
ABTOMATHUYHOI TIOKEKHOT CHTHATI3AIM] Ta TOKEKHOTO BOAOMOCTauaHHs. BianosiaHo
no Ilpasun ymamryBanHs enektpoyctanoBok ([IYE), mpumimenHs moBuHHI MaTh
3a3eMJICHHS  €JIeKTPOOONagHaHHsA Ta 3a0e3medyBaTd  3aXWUCT  BIJ  ypPaKeHHS
CICKTPUIHUAM CTPYMOM.

[lepBuHH1 3ac00W TaCIHHS MOXKEXK BKITIOYAIOTH BOTHETACHUKH, K1 TOBUHH1 Oy TH
pPO3TalIOBaHl B JOCTYIMHUX MICIIAX, Ta MOXKE)KHI KpPaHHW, MIAKIIOUCHI IO CHCTEMH
BOJOTNIOCTaYaHHA. BorHeracHWKHM MOBWHHI BIAMOBINATA THITY TMOXKEXHOI HEOE3MEKH
MPUMITICHHS, HAMPUKIIAJ, JUIS TaCiHHSA EJICKTPUYHUX TMOXKEK BUKOPHUCTOBYIOTHCS

BOTHETAaCHUKH 3 BYIJICKUCIOTOIO a00 TOPOMKOBI BorHeracHukd. Kpim TorO,
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HEOOX1THO PETYJIAPHO NEPEBIPATH CIPABHICTh Ta TOTOBHICTH JI0 BUKOPHCTAHHS BCIX
3aCO01B TTOKEKOTACTHHS.

[IpoTumoxekHa CUTHAII3AIIS € BAXIABUM E€JIEMEHTOM CHCTEMH TTOXEKHOI
Oe3nexkn. Bona Bouae B ceOe MATUYMKKM UMY, TEMIEPATypH Ta TOIyM's, SIKi
3a0e3MeuyIOTh CBOEUACHE BHUSABIICHHA TOXKEXKI Ta ABTOMATHUYHE OMOBIMIEHHS PO
HeOe3neky. CurHamizamis MOBHHHA OyTH IMIKIFOYEHA A0 ICHTPAN30BAaHOI CHCTEMU
OTIOBIMIEHHS, KA 1H(OPMY€E TIPAIIBHUKIB PO HEOOXITHICTh €BaKyallli Ta BHKIHUKAE
MOYKEeKHY 0XOpoHy. CHCcTeMa OMOBIMECHHAS MOBUHHA OyTH Ay0h0BaHa 3BYKOBUMH Ta
CBITJIOBUMH CHTHajJaMH, 00 3a0€3MeUnUTH MaKCUMaJbHy €()EKTHBHICTh Y BUIAIKY
MOKEXKI,

Opranizaiiiiii  3axoau 3ano0iraHHsA TOXeXaM  BKJIIOUAKOTh  PETYJIpHE
MPOBEJICHHA THCTPYKTAXKIB 3 MOXKEXKHOI O€3MEKH, TPEHYBaHb 3 €BaKyailli, a TaKOXK
MEPEBIPKY 3HAHb MPAIIBHUKIB MPO JI1i y BUNAAKY mokexki. KoxeH npailiBHUK NTOBUHEH
3HATH MICIIE3HAXOKEHHA TIEPBUHHUX 3aCO01B raciHHA MOXKEXK, €BaKyalllMHUX BUXO1B
Ta MaTH YITKE YABJICHHS TIPO CBOi Jii Yy BUMAJKy BHHHKHEHHSA TOXEXi. (1 mporo
HEOOXITHO PO3pOOUTH Ta 3aTBEPAMTH IUIAH €BaKyallli, SKUH BKIIOYAE IUIAXH
eBaKyailii, MicIist 300py JIIO/IeH Ta BIAMOBIAATBHUX OC10.

Texniuni 3axoau 3amo0IraHHSA TOXEKAM TependadaroTh BHKOPHUCTAHHS
BOTHECTIMKHAX MaTreplaiiB, I130JIAIII0 EJIEKTPONPOBOAKH, BCTAHOBIICHHS CHCTEM
ABTOMATUYHOTO TaCIHHS TIOKEXK, TAaKAX SAK CHPUHKICPHI CHUCTEeMH. BaxmBum
acmeKkTOM € 3a0e3MeUeHHsT BIAMOBITHOCTI €JEKTpoycTaHoBOK Bumoram I[IYE, mro
BKJIFOUAE TPABHIIBHE 3a3¢MJICHHS Ta 3aXHMCT BIJ KOPOTKHX 3aMuKaHb. HeoOximHO
TaKOX 3a0€3MEUNTH PETYJIIPHE TEXHIUHE 00CITYyrOByBaHHSA Ta TIEPEBIPKY BCIX CHCTEM
MTPOTHUTTOKEKHOTO 3aXHUCTY.

OcobnuBy yBary ciija OpHAUATH 3a0€3MEUCHHIO TOXKEXKHOI OC3MeKH NpH
BUKOHAaHHI pPOOIT 3 MIBHINEHOID HEOE3MEKOI, TaKWX SAK HABAHTAKYBaJIbHO-
PO3BaHTAXyBaJIbHI POOOTH, pOOOTH 3 MECTHIMIAMH Ta MIHA0OpHUBAMU, TPAHCTIOPTHI
pobGotu Tomo. Jlima Takmx poOIT HEOOXITHO PO3POOHMTH CHEMialibHI THCTPYKII 3
MOKEe:KHOT Oe3nekn, 3a0e3MeunTH JO0MATKOBI 3aXOAM 3aXHCTy Ta TPOBEACHHS

PETYJSIPHUX THCTPYKTAXKIB 3 MPAI[IBHUKAMH.
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Po3pobka pexomeHaariii 3 TOXEXHOI TPOPUIAKTHKA BKIFOYAE CTBOPCHHS
KOMILUICKCY OpraHi3aifHuX 1 TEXHIYHMX 3aXO/1B, CIPSAMOBAHUX Ha 3a0€3ICUCHHS
Oe3nekn JrOeH, 3amobiranHs moke:kaM, OOMEKEHHS iX TIOIMMUPEHHS Ta CTBOPCHHS
YMOB JJTA YCHINTHOTO TaciHHA MoXkek. OpranizalliifHi 3aX01 BKIIIOYAIOTh PO3POOKY
Ta BIPOBA/KECHHA TOJIITHKH TOXKEKHOI O€3MEKH, MPOBEACHHS PETYIAPHUX ayIWTIB
MOXKEKHOT O€3MeKH, HaBYaHHS TPAI[IBHUKIB Ta MPOBEACHHS TPEHYBaHb 3 €BaKyallii.
TexHiuHi 3ax0oAM BKJIIOYAIOTH BCTAHOBJICHHS Ta OOCIYrOBYBAaHHA CHCTEM
MIPOTHUITOKEKHOTO 3aXUCTY, BAKOPUCTAHHS BOTHECTIHKAX MaTeplaIiB Ta 3a0€3MeUeHHA
BIJIMTOBITHOCTI1 €JIEKTPOycTaHOBOK BuMoram [IYE.

Ha 3aBepmieHHs, MOXHaA 3pOOWTH BHWCHOBOK, IO 3a0€3MEUEHHS TOXKEKHOI
0€3MeKU € KOMIJIEKCHUM 3aBJIaHHAM, SIKE BUMArae CUCTEMHOr0 MIAXOy Ta IHTEerpailli
PI3HOMAHITHUX 3axo/1B. BakmnBo 3a0€3meuuTH BIAMOBIAHICTH TPUMIIIEHb Ta
oOnagHaHHS BHUMOTAM TIOXKEKHOI O€3MeKH, PEryJapHO TPOBOAWTH HABYAHHS Ta
THCTPYKTaX1 3 TpaIllBHAUKaAMHM, a TaKOX 3MIMCHIOBATH KOHTPOJIb 3a BHUKOHAHHAM
3aX0/11B MOKEXHOi O0e3MmeKh. T1IbKH KOMIUIEKCHUH MIAX1 10 3a0€3MeUeHHS TOXKEKHO1
0€3MeKn J03BOJIUTh 3aMOOITTH BUHUKHEHHIO MOXKEXX, MIHIMIZYBAaTH iX HACHIAKH Ta

3abe3neunTr OE3MeKy JroeH Ha poO0UOMY MICIII.
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BUCHOBKHU TA ITPOMO3UIIIT

[IpoBenene moCHKEHHS A03BOJIsE€ 3pOOUTH HACTYITHI BUCHOBKHU. Po3pobneHa
CHUCTEMa IUIAaHYBaHHS Ta OpraHizailii poOodoro 4acy i CTYACHTIB Ta BHKJIaJAadiB
JIBBIBCHKOTO HAIIOHAJIBHOTO YHIBEPCUTETY MPUPOJOKOPUCTYBAHHS Ha OCHOBI
Tenerpam-060Ty € €(heKTHBHUM IHCTPYMEHTOM JJTA ONITUM13a11li HABYAITLHOTO TIPOIIECY.
Buxopucranaa texHosorii GoogleSheetsAPl nmospossie aBTOMaTH3yBaTH TpOIIEC
yrOpaBiHAS po3kiaaaoM. PeamizoBani ¢yHKii 60Ta 3HAYHO CHPONIYIOTH KUTTS SK
CTYJICHTaM, TaK 1 BUKJIagadaMm. TecTyBaHHA CHCTEMH MOKA3aJI0, 0 BOHA € 3PYYHOIO Y
BUKOPHCTAHH1, HAAIMHOIO Ta J03BOJIAE€ CYTTEBO MIABUIIUTH ¢()EKTUBHICTh OpraHi3alii
pobodoro vacy.

OCHOBHI MpakTUYHI pe3yJibTaTH, OTPUMAHI B XOA1 POOOTH, MOJIATAIOTH Y
HactynHomy. [lo-miepitie, po3pobaeHo apxiTekTypy Temerpam-00Ty 3 MOAYJISIMHA I
yIpaBliHHA po3kiaaoM. Ilo-apyre, peanizoBano 1HTerpariiro 3 GoogleSheetsAPI, 1o
JI03BOJISIE aBTOMATH3yBaTH poOoTy. [lo-TpeTe, BIPOBAIKEHO CUCTEMY PO3MEKYBAHHS
IOCTymy, 1o 3a0e3neuye KoHGIACHINHHICTh AaHuX. llo-deTBepre, mpoBeacHO
peTeNbHE TECTYBAaHHA CHCTEMH, IO MATBEPAWIO il (PYHKIIOHAJIBHICTh Ta
¢(DEKTUBHICTb.

Pexomenparii mom0 BUKOPHCTaHHSA Ta €()eKTHBHOCTI PO3POOICHOI CUCTEMH €
takumu. Telegram-60T Moxke OyTH BIPOBA/HKCHWH y HABUYAIBHHWX 3aKajax i
omTtuMizaIlli poOOYOTO Yacy CTYACHTIB Ta BWKIAMAdiB. 3aBIAKH IHTErpamii 3
GoogleSheetsAPI cuctema m03BONISIE JIETKO CHHXPOHIZYBAaTH JaHl, YHHKAIOUH
nyomoBanas  iHGopmalui. BnpoBamkenHs 0Oota 3a0e3MCUMTH i ABHINCHHS
OpPraHI30BaHOCTI HABUYAJBHOIO IPOIECY, a TaKoXX 3MEHIIEHHS  KIUIbKOCTI
MPOCTPOUCHUX 3aBJaHb Ta 3ami3HeHb. KpiM Toro, cucrema Moke OyTH po3mIvpeHa
JOMaTKOBUMH MOJYJISAMH, HaNpWKIaA, Ui aHa3y YCIMNIHOCTI Ta HaJaHHSA
PEKOMEH AT 010 TIOKPAITIEHHS PE3yJIbTaTiB HAaBYaHHS.

3arajom, po3pobieHa cucrema Tenerpam-60Ty € €heKTUBHUM 1HCTPYMEHTOM

A onTuMizaii poOOUOro wYacy CTYAEHTIB Ta BUKIafauiB. li BOpOBaKEHHS
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JIO3BOJIATH TIABUINWTH TPOAYKTHUBHICTh HABYAIBHOI JISIIBHOCTI Ta 3a0€3MeunTH

ORI €(heKTHBHE YIIPABJIIHHSA HABYAITBHUM TIPOIIECOM.
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JTIOJNATOK A
MPOTPAMHWI1 KOJ CUCTEMU

¢ apsched.py

Pucynok A.1 — Konx daiiny apsched.py
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Pucynok A.2 — Ko daiiny basic.py
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Pucynok A.3 — Kon daiiny schedule.py



Current File ~

Pucynok A.4 - Kon daiiny schedule.py
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Pucynok A.5 - Kox daiiny schedule.py
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e builders.py

Pucynok A.6 — Kon daiiny builders.py



e reply.py

from aiogram.types import ReplyKeyboardMarkup, KeyboardButton,

choose_type_kb = ReplyKeyboardMarkup(
[
KeyboardButton( &

KeyboardButton(
rue)
choose_day_kb = ReplyKeyboardMarkup(

KeyboardButton(
KeyboardButton(
KeyboardButton(

KeyboardButton(
KeyboardButton(

rue)

start_schedule_kb = ReplyKeyboardMarkup(
[
KeyboardButton( =

] ]

end_of_showSchedule_kb = ReplyKeyboardMarkup(
[
KeyboardButton( 31}
1,
[
KeyboardButton(

Pucynok A.7 — Kon daiiny reply.py
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Pucynok A.8 — Kox daiiny reply.py



¢ commands.py

.5et_my_comma commands, BotComma

Pucynok A.9 — Kon daiiny commands.py
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e main.py

Pucynok A.10 — Kon ¢aitry main.py



