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AHOTANIA

Oaer KICLJIb. «Po3po0neHHss MporpamMHOi  CHUCTEMHM  BH3HAYEHHS
ONTUMAJBLHUX CHJI Ta 3aco0iB g TaciHHS TOXexl B QopmaTi YaT-00Ty».
Ksamnidixkarriitna po6ota 3a cnerianbHicTio 122 “Komm’toTepHi HayKu ~ CKIIaJaeThes 3
TEKCTOBOI YaCTUHH, 1110 MICTUTH 3 po3aiin, 42 c., 14 puc., 1 Tabnurs, 32 miTepaTypHux

IDKEpCIIa.

O0'exToM nocaigxeHHsi kBanidikaimiitHoi poboTH € Mojedal Ta MEeTOAu

peanizalii nporpaMHUX CUCTEM B (popMati 4aT-00TIB.

HpeIlMeTOM IIOCJIiI[)KeHHSI € yar-00T JJIA BU3HAQUYCHHA OIITHUMAJIBHUX CHJI Ta

3ac001B I TaCIHHSA ITOXKEXKI.

MeTta po6oTu: po3podka PyHKIIOHATBHOI Ta €(pEKTUBHOI IPOrPaMHO1T CUCTEMHU
y BUTJIS1 4aT-00Ta, 3JaTHOI BU3HAYaTU ONTHUMAaJbHI CHUJIM Ta 3aCOOM ISl TaciHHS
MOKEK1 Ha OCHOBI BBEJCHMX JaHUX Ta aJrOpUTMIB PO3paxyHKy. JlociiKeHHs
CIpsIMOBaH1 Ha BU3HAUCHHS €(DeKTUBHOCTI JAaHOT TPOTrPaMHOT CUCTEMHU Ta MOMKJIMBOCTI

il BUKOpHUCTAHHS y cepl MOKEKHOT OE3MEKH.

MeToau aoc/iizKeHHsl, BUKOPUCTaH1 B KBamiQiKaliiHii poOOTi, BKIOYAIOTh
aHai3 JiTepaTypHUX JKEepesl, BUBUCHHS MOMEPEIHIX PO3POOOK y Taimy3l MOKEKHOT
Oe3mekn Ta MpOTrpaMyBaHHS dYaT-OOTIB, a TaKOX EKCIIEPUMEHTAIbHE TECTyBaHHS

IPOrpaMHOi CUCTEMH Ha OCHOBI CUMYJIALIIN Ta pealbHUX CLIEHAPIiB.

HaBuanbHa 3HauymicTh kBamidikaiiitHoi poOOTH ToJiArae B TOMy, 10 BOHA
Hajae 3100yBavy OCBITH MOXKJIMBICTH MPOJIEMOHCTPYBATH CBOI 3HAHHS, HABUYKU Ta
KOMIIETEHLIT, Kl BIH OTPUMAaB MPOTATOM HaBuaHHA. Po3poOka mporpamMHOi cucTeMu
BU3HAYCHHS ONTUMAJILHUX CHJI Ta 3ac001B JJIsl TaCIHHS MOXexi y hopmati yar-60Ta
J03BOJISIE 3100yBav€eBl OCBITH MPAKTUYHO PEAII30BYBATH CBOi TEOPETUYHI 3HAHHS Ta

HAaBUYKHU B pEaJIbHOMY MTPOEKTI.



Teopernuna 3HauywicThb KBamidikauiiHOT poOOTH MpEACTaBIsA€ HAYKOBHN
BHECOK Yy JOCHIUKEHHSI Ta 3aCTOCYBAaHHS MPOTPAMHUX CHCTEM JUJIsl BHU3HAYCHHS
ONTUMAJIBHUX CHJ Ta 3aC00IB JUIsl TaCiHHA MOXexXi. PoboTa momoMoxke po3mmpuTu
HAYKOBE PO3YMiHHS MO>KJIMBOCTEH Ta MOTEHIiaTy IpOrpaMyBaHHsI 4aT-00TIB y raiysi

MTOKEKHOI O€3MeKH.

IMpakTnyHa 3HauymicTh KBamidikaliiHoi poOOTH peajizoBaHa B PpO3poOIl
GyHKIIOHATBLHOT MPOTPAMHOT CHCTEMH, SIKa MOXe OyTH BUKOPHCTAaHA ISl BA3ZHAYCHHS
ONTUMAJILHUX CHUJI Ta 3ac00iB JjIsl TaCiHHS MOXEX1 3 TOYHICTIO Ta HAIIAHICTIO.
PesynbraTu 1ociikeHb Ta po3po00K MOXKYTh OYTH BUKOPHUCTAHI B rajy3l MOXKEKHOT
Oe3MeKu 71 TOKPAIIEHHS MPOIIECIB MPUUHSTTS PIIIICHb Ta BUBHAYCHHS ONTUMATBHUX

CTpaTerii TaCiHHS MOXKEXKI.



ABSTRACT

Oleg KISIL. "Development of a device for measuring the level of radiation,
pressure, temperature and air humidity based on the Arduino computing hardware
platform.” The diploma work in specialty 122 "Computer science™ consists of a text

part containing 3 chapters, 42 pages, 14 figures, 21 sources.

The object of research of the thesis is the development of a software system
for determining the optimal forces and means for extinguishing a fire in the format of
a chat-bot.

The subject of the study is the effective implementation of this software system
in the context of determining the optimal forces and means for extinguishing a fire.

The purpose of the work: the development of a functional and effective
software system in the form of a chat-bot, which is able to determine the optimal forces
and means for extinguishing a fire based on entered data and calculation algorithms.
The research is aimed at determining the effectiveness of this software system and the
possibility of its use in the field of fire safety.

The research methods used in the thesis include the analysis of literary sources,
the study of previous developments in the field of fire safety and chatbot programming,
as well as experimental testing of the software system based on simulations and real
scenarios.

The educational significance of the thesis arises from the fact that it provides
the student with an opportunity to demonstrate his knowledge, skills and competences,
which he acquired during his studies. The development of a software system for
determining the optimal forces and means for extinguishing fires in the format of a
chatbot allows the student to practically implement his theoretical knowledge and skills
in a real project

The theoretical significance of the thesis arises from the scientific contribution
to the research and application of software systems for determining the optimal forces
and means for extinguishing fires. The work will help to expand the scientific
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understanding of the possibilities and potential of chatbot programming in the field of
fire safety.

The practical significance of the thesis arises in the development of a functional
software system that can be used to determine the optimal forces and means for
extinguishing fires with accuracy and reliability. The results of research and
development can be used in the field of fire safety to improve decision-making

processes and determine optimal firefighting strategies.



3micT
9

PO3JIT 1. AHAJITUYHUIA OTJISIJ] [IPEJIMETHOT OBJIACTI.Owmékal 3aknaaxa

He onpegeneHa.
1.1YaT-60TH Ta iX 3aCTOCYBaHHSOwM6Ka! 3aknaaka He onpeseneHa.

1.2 TlepcnekTuBHU 3acTocyBaHHs 4aT-00TiB 1715t moTped miapo3auiB JJCHC.ownékal

3aKknaakKa He onpeaeneHa.

1.3 Metoauka po3paxyHKy cuJI 1 3aC001B JIJisl TACIHHS TTOKEK1.Owwnbka! 3aknaaka He

onpegeneHa.

OwunbkKa! 3aknapgKa He onpegeneHa.

PO3/11J1 2. IHCTPYMEHTHU TA 3ACOBU PEAJIIBALII YAT-BOTA JJ1A
PO3PAXVYHKY CHUJI I BACOBIBowun6ka! 3aknaaka He onpeaeneHa.

2.1 BuOip 1HCTpYMEHTIB JJIsl CTBOPEHHS 4aT-00Ta /Isi pO3paxyHKy CHJI 1 3aC001B JIJIst

JIIKBIJAII] MOXKEXK] OwnbKa! 3aknaaka He onpeaeneHa.

2.2 JleranbHa iH(OpMaITis PO IHCTPYMEHTH JIJIsi CTBOPEHHS 4aT-00Ta JjIst
PO3paxyHKy CHJI 13ac001B JIJIs JTIKBIJAIlIT MTOKEXK1 Ownbka!l 3aknagxa He onpeaeneHa.
OwunbKa! 3aknapgKa He onpegeneHa.

3.1. AJroputm p060TH 4aT-00TaOwu6Ka! 3aknagka He onpegeneHa.

3.2. Onmc po6oTH YaT-00TaOwm6Ka! 3aknaaKa He onpepeneHa.
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BCTYIl1

AKTyaJIbHICTh HocaigxenHs. [loxkexi € cepilo3HOIO 3arpo3010 st Oe3neKu
aroAei, maiiHa Ta A0BKULIA. OmepaTMBHE Ta €(EKTHUBHE TaCiHHSA TMOXKEXK €
HAJ3BUYAfHO BAXKJIMBUM 3aBIaHHSAM JJIs TOXKEKHUX CIykO0. Y CcydacHHUX yMoOBax
PO3BUTKY 1H(POPMAIIMHUX TEXHOJOTIM BUHUKIA MOTpeda B CHCTEMaxX, SKi MOXKYTb
JOTIOMOT'TH TIO’K€KHUKAM BU3HAYUTH ONTUMAJTbHI CHIIH Ta 3aCO0U JIJ1s1 TACIHHS IMTOXKEXKI
HA OCHOB1 HasIBHUX YMOB Ta XapaKTEPUCTUK.

O00'exTOoM [ocCHaiIzKeHHs KBamiQikaliiiHoi poOOTH € Moneni Ta METOOu

peaizaliii mporpaMHUX cUCTeM B ¢opMati 4aT-O00TiB.

Hpe]IMeTOM HOCJ’IiI[)KeHHﬂ € 4aT-00T JJI1 BU3HAUYCHHA OIITHMAJIBHUX CHJI Ta

3ac001B JUIA TaClHHS MOXKEXI.

Metor pob0TH € pO3pOOIIEHHS NPOrPaMHOi CUCTEMHU B (pOpMaTI 4aT-00Ty, siKa
3a0e3MeuyBaTUME MOKEKHUM CIY>KO0aM MOXKIJIMBICTh BU3HAYATH ONTUMAaJIbHI CHIIM Ta
3aco0u 711 TaCiHHA TOXKEXK1 Ha OCHOBI BXIJHUX JAaHUX MPO THUI TMOXKEXK1, PO3MIpH,
XapaKTEPUCTUKHU 00'ekTa Ta 1HII (hakTOpHU. ['0JJOBHOIO METOIO € CTBOPEHHS 3pYYHOIO
Ta e(DEeKTUBHOTO THCTPYMEHTY, SIKMI IOTIOMOYXE MOKEKHUKAM TMPUIMAaTH IMBUIKI Ta
OOTpYHTOBaHI PIIIICHHS Y BIAMOBI/Ib HA MOXKEXHY CUTYAIIIIO.

3aBpaanHa gociaimkeHHsi. 1 JOCATHEHHS IOCTABJICHOI METH, JOCHIIKCHHS
BKJIFOYATHME HACTYIIHI 3aBJaHHS:

1. AHani3 1 BUBYEHHS OCHOBHMX MPUHLMIIB TaCiHHS MOXKEX, BKIIOYAIOUU
KJ1acu(ikaliiro moKex, TUITH BOTHETAaCHUKIB Ta 1X XapaKTEePUCTUKH.

2. BuBuenns iHdopmaIiiHux nmotped MOKEKHUX CIYXKO MiJ 4ac TaciHHS
MOXKEXK Ta ICHYIOUMX CUCTEM MMIITPUMKH MPUUHATTS PIIICHb.

3. Po3pobka apxiTeKTypu IMpOrpaMHOi CHCTEMH 4aT-00Ta /i BU3HAYCHHS

ONTUMAJILHUX CHJI TA 3aCO01B JJIs1 TaCIHHS MOXKEXKI.



4. Peamizariisi mporpamMHOTo 3a0e3nedeHHs sl 4ar-00Ty, 3a0e3leueHHs
MOXJIMBOCTI B3a€MO/IIT 3 MOMKEKHUMH CITY>KOaMH Ta OTPUMaHHS BX1THUX
JTAHUX PO TIOKEKY.
5. Po3poOka anroputmiB Ta Momened s OOpOOKHM BXITHUX JaHUX Ta
BU3HAYCHHSI ONITUMAJIBHUX CHJI Ta 3aC001B JIJIsl TACIHHSI MOXKEXKI.
6. TecTyBaHHA Ta nepeBipka €PEKTUBHOCTI Ta TOUHOCTI CHCTEMHU Ha OCHOBI
peabHUX MOKEKHUX CLIEHAPIiB.
7. OlliHKa MOTEHIllaly CUCTEMH /I BUKOPUCTAHHS B MPAKTUYHUX YMOBaX
Ta BU3HAYCHHS MOKJIMBOCTEH MOIAIBIIIOTO PO3BHUTKY.
Ctpykrypa i o6csir podoTu. PoboTa ckiagaeTbest 3 BCTYIy, TPhOX PO3ALTIB 1
BUCHOBKIB. MicTuTh 40 CTOPiHOK, B TOMY YHCII1 32 CTOPIHOK TEKCTY OCHOBHOI YaCTHHU
3 11 pucyHkamMu, CHHCKYy BHKOPHUCTaHHMX Kepen 3 29 HaliMeHyBaHHSIMH Ha 2

CTOpIHKaX.
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3AT'AJIBHI BUCHOBKHA

VY pamkax gaHoi poOOTH OyJIO TPOBEICHO AHANITHYHUN OTJIAM MPEIMETHOT
o01acTi, OB’ s13aHO1 13 3aCTOCYBaHHIM 4aT-00TiB. byJa BUCBITIeHA CYyTHICTh 4aT-00TIB
Ta iX MpU3HAYEHHSI, @ TAKOX B1I3HAYEHO MpoIec iX po3poOku. BussieHo, 1o 4aT-00Tu
€ TIOTY>KHUM 1HCTPYMEHTOM KOMYHIKallii, 3JaTHUM aBTOMaTH3yBaTH 0araTo MpoieciB
Ta MOJIETIIUTH B3a€EMOJIIO 3 KOPUCTYyBayaMu.

Jam Oyno JAOCTIIKEHO MEPCIEKTUBU 3aCTOCYBAaHHS 4aT-O0TIB y MiIPO3/iiax
HepxaBHoi cimyx0u 3 HamzBuuainux curyaiii (JJCHC). Bu 3naete, mo udar-6otu
MOXXYTh 3HAYHO CIPOCTUTH POOOTY IHCIIEKTOPIB MPU MEPEBIPII MPOTUIIOKEKHOTO
CTaHy 00'€KTIB, JOMIOMOI'TH B aBTOMAaTHU3Aal1li1 HECKJIATHUX PO3PaXyHKIB Ta 3a0€3MeUnTr
IIBUJIKUN A0CTyNl 10 HeoOximHoi iHdopmarii. OcoOMuBHIl akIEHT 3po0JeHO Ha
MO>KJIMBOCTI BUKOPUCTAHHS 4aT-00Ta JIsi ONEPATUBHOTO PO3PAXYHKY KUTBKOCTI CHII 1
3ac001B, HEOOXITHUX JUIs JIKBiAamii moxkexi. Lle Moke BEIMKOI0 MIpOK CHPUSTH
KEpPIBHUKY T'aCIHHSI TMOXKEXK1 B IPUUHATUX OOTPYHTOBAHUX Ta MIBUIKUX PIIICHHSX.

[Ticnst poro OyJi0 MPOAHAI30BaHO METOJIUKY PO3PAXYHKY CHJIM 1 3aCO0IB ISt
raciHHS MOKEXI1, SIKa cTajga OCHOBOO AJIs TPOrpamMHoi peanizaiii yaTt-6ota. Y po3aini,
MIPUCBSIYCHOMY IHCTPYMEHTaM Ta 3aco0aM peasizarlii yaT-60Ta, OorMcaHo BUKOPUCTaH1
porpamMHi MPOAYKTH, MOYMHAIOYM 3 MOBH IporpamyBaHHs Python. bynu BigzHaueHi
Horo (QyHKIIOHATBHI MOKJIUBOCTI, OIOTIOTEKHM Ta IHCTPYMEHTH, SIKI CHPHSIOTH
po3pobiii yar-6ota. Kpim Toro, Oynm BpaxoBaHI BHMOTH WIOJO 1HTEpdeEicy
KOpUCTyBaua, O€3MEeKHM Ta IHIIMX TEXHIYHUX AaCMeKTiB, $KI BIUIMBAIOTH Ha
e(eKTUBHICTbh Ta (PYHKIIOHAIBHICTH YaT-00Ta.

VY 3akimogHOMY po3iiii Oyiia mpejacTaBieHa MporpamMHa peajisallis Jyar-0orta.
Koxen eran pobGotu OyB JeTalbHO OMHMCAHMMA 1 CYNPOBOJIKYBABCS BIJMOBITHUMU
CKpiHIoTamMu Ta (parmMeHTamu koxy. lle 103BONMMIIO  MPOUTIOCTPYBATH

(GYHKII0HAJIBHICTh Ta MOKIIMBOCTI PO3pO0OJIEHOTO YaT-00Ta.
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3aranoM, OTpUMaHi  pe3yibTaTd  MIATBEPIKYIOTh  MEPCHEKTUBHICTH
BuKopucTanHa 4ar-00TiB y chepi JACHC. Po3poGienuit yaT-00T MOXKE CTaTH
KOPHCHUM 1HCTPYMEHTOM JIJIsl IHCIIEKTOPIB Ta KEPIBHUKIB Y PO3PAXYHKY CHIIH 13aC001B
JUIS TaClHHS MOXexi. BiH J0mMomMo’ke MOJIETHIUTH PoOOTYy, 3a0€3MEeYUTH IIBHUIKHIMA
JOCTYN A0 HEoOX1aHOiI 1H(popmMaIllli Ta 3a0e3neynuTH aBToMaTH3aIliio mpoieciB. [[aHa
poboTa MOXxe OyTH BUKOPHCTAaHA K OCHOBA JIJIS1 TIOJIAJIBIIX JOCTIKEHB Ta PO3pPOOOK

y raysi 3actocyBanHs yaT-60TiB y JICHC.
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