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BUKOHaHY Ha TemMy: Croci0 iieHTudikaiiii BAKOPUCTaHHS YaT-00TiB 31 IITYYHUM

IHTEJIEKTOM IIPU HANUCAHHI CTYIEHTAMH porpaM Moo C

CTyeHTOM: A3upaHKyjaoB €rop AHaToniiioBuy

AKTYaJIbHICTh TeMHM. AKTYaJbHICTh TEMH AOCIIHPKEHHS 3yMOBJIEHA CTPIMKUM
PO3BUTKOM TEXHOJIOT1{ IITYYHOT'O IHTENEKTY Ta 3pOCTaHHSAM NOMYJISPHOCTI 4aT-00TiB,
[0 BUKOPUCTOBYIOTHCS B IIMPOKOMY CIIEKTpl 3aCTOCYBaHb, BIJI MOKPAICHHS
KOPHUCTYBAILKOTO JOCBIJlY /10 aBTOMAaTHU3allli pyTUHHUX 3aBJaHb. 30KpeMa, CydacHl
4aT-00TH 3/1aTHI T€HEPYBAaTH MPOTPAMHUI KO/, 1[0 CTABUTH 1]l CYMHIB aBTOPCTBO Ta
OPUTIHAJIBHICTh KOJIy, CTBOPEHOTO CTyJAC€HTaMU Ta PO3POOHUKAMMU.

[IpoOGnema nocumoeTbes 13 30UIBIIEHHSIM OOCSTIB KOAY, SIKUW CTYyI€HTH MalOTh
HamucaTH y paMKax HaBYAJIbHOTO MPOIIECY, Ta 3aTyYSHHSIM 4aT-00TiB JJIsl MIATPUMKHU
a00 MOBHO1 3aM1HM PYYHOI Mpalll Py HanucaHHi nporpam. Lle ctaBuTh nija 3arpo3y He
TUIbKK OI[IHIOBAHHS pEaJbHUX HABUYOK CTYJACHTIB, ajleé W MOXKE MPU3BECTH O
MOIIUPEHHS KONy, SIKUH MOTEHIIMHO MOXK€ MICTUTH MOMUIIKM a00 HaBITH 0€3MEKOB1
ypa3nuBOCTI, 110 TEHEPYIOTHCA aBTOMAaTUYHUMHU 1HCTPYMEHTaMHU.

B 1boMy KOHTEKCTI, po3po0Oka criocoly ieHTudiKallii BUKOPUCTAHHS 4aT-00TiB
3 IITYYHOTO I1HTENEKTY MpU HamucaHHl nporpam Moot C HaOyBae 0coOIHBO1
aktyanbHOCTi. Lle 703BONMUTH BHKJIaayaM 1 KEpPIBHUKAM OCBITHIX YCTaHOB TOYHO
BH3HA4YaTH, Y1 poOoTa Oyia CTBOpEHa CTYJIEHTOM CaMOCTIHHO, 200 3 TOIOMOT OO YaT-
00Ta, 3a0e3Mmeuyroun CpaBeIMBE Ta MPO30PE OL[IHIOBAHHS.

O06’exTOM [IOCHIIKEHHSI € TPOIECH BUKOPUCTAHHS 4aT-00TIB 31 IITYYHUM
IHTEJIEKTOM TPU HAMMCAHHI CTyJEHTaMHU Mporpam Ta iaeHTu@ikaiii aBTopcTBa 4aT-
OOTIB.

IIpeameTom aociaigxkeHHs € criocoOu 11eHTU(DIKallll BUKOPUCTAHHS 4aT-00TIB 31
IITYYHUM 1HTEJIEKTOM IPH HAMMMCAHHI CTyJ€HTaMu nporpam MoBoro C.

Meta pob6oTu: po3poOka HOBOro crocoOy iIeHTU(IKaIli ABTOPCTBA JIOIUHU YU

4aT-00Ty MpU HAMKUCAHHI TporpaM MoBoto C.



HaykoBa HOBH3HA MOJIIrae B HACTYITHOMY:

1. Bmepie 3anpornoHOBaHO HOBUH croci0 ieHTU(IKALll BUKOPUCTAHHS YaT-
OOTIB 31 LITYYHUM 1HTEJIEKTOM IIPU HAMKCAHHI CTyAEHTaMH IPOrpaM MOBOIO
C, sKkuil mosisrae y BUKOHaHHI J1alory 3 4aT-00TaMU 3 HaJaHHSAM iM KOIYy
IporpaMu, BiJIPI3HSAETHCS OPUTTHATBLHUM CIIEHAPIEM MPOBEICHHS J1aJIOTy 3
yaT-00TaMU Ta KPUTEPISIMH aHaNI3y pe3yJbTaTiB MPOBEIEHOTO I1ajory 1
J03BOJIsSIE BU3HAYUTU aBTOPCTBO (JIOJAMHA 4Yd 4YaT-00T) HAAAHOTO KOMIY
IPOrpamH.

2. BukoHaHO MOPIBHSUIBHUI aHalli3 3alpOolOHOBAHOIO ciocoly 31 cocobamu,

AK1 peayi30BaHi B ICHyIOUHX 4aT-00Tax.

IIpakTyHAa HiHHICTH OTPUMAHUX B pOOOTI PE3yJbTATIB MOJATAE B HACTYITHOMY:
® BU3HAYEHHUH NepeliK 4aT-O0TIB 31 IITYYHUM IHTEJIEKTOM, SIKI € HalOUIbII
JOLUIBHUMHM  JJI1 CTBOPEHHA KOMII'IOTEPHUX MpPOrpamM, JI03BOJISE
BUKOPUCTOBYBATH MOKJIMBOCTI 4aT-00TiB OUIbII €()EeKTUBHO;
® 3anpoOINOHOBAaHUN cmocid 1aeHTUdiKallli BUKOPUCTAaHHS 4arT-00TIB 3i
IITYYHUM 1HTEJIEKTOM NpPH HANMCaHHI CTyJeHTaMu nporpaMm MoBow C
JI03BOJISIE BAKOHYBATH IIEPEBIPKY 3JIOBXKUBAHHS CTYACHTAMH BUKOPUCTAHHS
4aT-00TIB 3 TOYKM 30py aKaJeMIUYHOi JOOPOUYECHOCTI CTYAEHTCHKHUX
IporpaM Ha JOTPUMAHHS.
® po3poOJieHO BeO-callT st 1AeHTUdIKaIli BUKOPUCTAHHS 4YaT-OOTIB 3i
MITYYHUM 1HTEIEKTOM y HamucaHHi mporpaM Moo C craja 3HadYyluM
IHCTPYMEHTOM JUJIsl BUKJIa/1a4ulB Ta HAYKOBLIB. Lleil caliT He TIIbKH MOJIer Iy e
poliec MEePEeBIPKHU KOy Ha aBTOPCTBO, ajie i 3a0e3nedye 3pydyHui JOCTyI
0 1HCTPYMEHTIB aHali3y JUisi LIMPOKOro KojJa KOpUCTyBadiB 0e3
HEOOX1THOCTI BCTAHOBJICHHSI JOJAATKOBOI'O IPOTPaMHOI0 3a0e3MeyeHHS.
Takum unHOM, IIATHOPMA BUCTYNAE SIK MPAKTUYHUN peCypC s M ATPUMKH

OCBITHBOTO MPOILIECY Ta 3a0€3MEUECHHS CTaHJAPTIB MPOrPaMyBaHHS.
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ABSTRACT

Relevance of the subject. The relevance of the research topic is due to the rapid
development of artificial intelligence technologies and the growing popularity of
chatbots used in a wide range of applications, from improving user experience to
automating routine tasks. In particular, modern chatbots are capable of generating
software code, which calls into question the authorship and originality of the code
created by students and developers.

The problem is exacerbated by the increasing amount of code that students have
to write as part of the educational process and the use of chatbots to support or
completely replace manual labour in writing programs. This not only jeopardises the
assessment of students' actual skills, but can also lead to the dissemination of code that
could potentially contain errors or even security vulnerabilities generated by automated
tools.

In this context, developing a way to identify the use of artificial intelligence
chatbots in C programming is of particular relevance. This will allow teachers and
managers of educational institutions to determine whether a student's work was created
independently or with the help of a chatbot, ensuring fair and transparent assessment.

The object of research is the processes of using chatbots with artificial
intelligence when students write programs and identifying the authorship of chatbots.

The subject of research is the ways of identifying the use of chatbots with
artificial intelligence when students write C programs.

The purpose of the work is to develop a new way to identify the authorship of a
human or a chatbot when writing C programs.

Scientific novelty is as follows:

1. For the first time, a new method of identifying the use of chatbots with
artificial intelligence when students write C programs is proposed, which
consists in conducting a dialogue with chatbots and providing them with the
program code, differs in the original scenario of conducting a dialogue with
chatbots and criteria for analysing the results of the dialogue and allows to

determine the authorship (human or chatbot) of the provided program code.



2. For the first time, we derived confidence coefficients for answers of popular
chatbots based on the analysis of their answers about the authorship of C
programs.

The practical value of the results obtained in this paper is as follows:

e defined a list of artificial intelligence chatbots that are most appropriate for
creating computer programs allows using chatbot capabilities more
efficiently;

e a proposed method of identifying the use of chatbots with artificial
intelligence when students write programmes in C language allows to check
the abuse of chatbots by students in terms of academic integrity of student
programmes for compliance;

e the development of a website to identify the use of artificial intelligence
chatbots in C programming has become a significant tool for teachers and
researchers. This website not only facilitates the process of checking code
for authorship, but also provides convenient access to analysis tools for a
wide range of users without the need to install additional software. Thus, the
platform acts as a practical resource to support the educational process and

ensure programming standards.

Approbation of the work. The results and conclusions of the «Comparative
analysis of chatbot properties with artificial intelligence» were presented and discussed
at the XVI Scientific Conference of Master's and Postgraduate Students "Applied
Mathematics and Computing" PMK-2023 (Kyiv, November 28-30, 2023). «A method
for identifying the use of chatbots with artificial intelligence when students write C
programsy» 1s published in a scientific professional journal Scientific Collection
«InterConfy, issue Ne184 on the topic «Information and Web technologies».

Structure and scope of the work. The master's thesis consists of an introduction,
four chapters and conclusions.

In the introduction, the thesis presents the general characteristics of the work,

assesses the current state of the problem of using Al chatbots in programming, justifies



the relevance of the research area, formulates the purpose and objectives of the study,
highlights the scientific novelty of the results obtained and the practical value of the
work, and provides information on the testing of the results.

The first section reviews existing methods and tools for identifying the use of Al
chatbots in programming, conducts a comparative analysis to identify the strengths and
weaknesses of these approaches.

The second section discusses the key technologies and algorithms underlying
modern chatbots and presents the structure and principles of the proposed method for
identifying the use of chatbots in C programming.

The third section describes the specifics of the implementation of the developed
tool for identifying Al chatbots, highlighting the technical and practical aspects of its
application, in particular, via the web interface.

The fourth section analyses the efficiency and ease of use of the proposed method
in comparison with traditional methods used in this area. The comparison is made to
demonstrate the practical advantages of the new approach in terms of speed and ease
of use.

The results of the work are presented in the conclusions.

The work is presented on 88 sheets, contains links to the list of used sources.

Keywords: identification of the use of artificial intelligence, identification of the

use of chatbots, chatbots, artificial intelligence.



