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JlocaigKeHHS

JocnigpxeHHA
* AjanTvBHe HaBYaHHA € NepcneKTVBHVM HaNpPSMOM Y LM$POBIi OCBITI
* lNepcoHanisoBaHi HaBYa/IbHI LNAXW MiABULLYIOTb MOTUBALLFD, YCMILLHICTL | 3any4YeHicTb
* TeHepaTtusHWiA LI, Benuki MoBHI Mogeni (LLM) i Big Data po3LumMprotoTe MOX/INBOCTI
apgantauii
* IT-chepa AMHaMiYHa — noTpeba B iHAMBIAyaNbHUX Ta THYYKUX NigXo4ax A0 HaBYaHHA
Hanpam gocnigxeHHs:
* Anxanis meToaiB Nobyf0BK NepcoHanizoBaHUX NNAaHIB PO3BUTKY
*  TopiBHAHHA TPaAWLIMHWUX NIAXOAIB i cydacHUx TexHonorii (ML, LLM, Big Data)
* MNobysoBa baraTokpuTepianbHOT Mogeni AN BUGOPY ONTUMaNbHOrOo NiAXoay
O6'ekT poCnigpKeHHs:
* MeToan Ta MOAeNi aAanTUBHOIO HaBYaHHA ANA CTBOPEHHA NeEPCOHaNi3oBaHNX LNAXIB
po3BuTKy B IT
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o —

HAUIOHANbHUA

PARIOENEKTPOHIKM




Orsaaz iTepaTypH (aHasoriB)

*  AganTMeBHe HaBYaHHA — MO3UTUBHWIA BNAMB Ha YCMNIWHICTE CTYAeHTIB
(Hanpwknag, [1], [31)

+  Benwki gaHi — BUKOpUCTaHHA AaHNX AN5 CTBOPEeHHA MepcoHanisoBaHmX
HaB4YanbHUX Wnaxis ([7], [8]);

+ leHepaTtmBHWiA LLI — aBTOMaTK3aLid CTBOPeHHA MaTepianis, HanNprKnag,
iHcTpymeHT PolyGloT ([6]);

+ LUl B HaBYaHHI — ajanTaLif KOHTeHTY Ta BipTyanbHi TetoTopu ([5], [9]1);

» OuiHka MeTogiB — KpUTepii OLiHIOBaHHA NPOrHO3yBaHHA Ta HaBYaNbLHWX
wnaxis ([11]).
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[TocTaHoBKa 3a7a4i

1. MNpoBecTy aHani3 cy4acHMX NigxoAis 40 CTBOPEHHA NepCcoHanisoBaHmXx
HaBYaNbHMX NNaHIB.
2. Jocnignty TpaamLUiiHI MeToAM Ta HOBITHI TEXHOONIT (BKIOYarun
reHepatusHWiA LUI) ana nobya0BmM HaBYaNbHWX TPAEKTOPIN.
3. Po3pobuTi KpuTepii OLIHKK AKOCTI NAaHIB PO3BMTKY:
1. AZanTWBHICTb A0 IHAMBIAyanbHUX 0COBMBOCTEN KOPUCTYBaYa;
2. PeneBaHTHICTb HaBYanbHOIo KOHTEHTY;
3. JlorivHicTb No6yACBM HaB4YaAbHOI TPAEKTOPII.
4, CycTeMaTu3yBaTK pe3ynbTaTh AOCNIAKEHHA Ta BU3HAYMTK NepCreKTUBY
B/LOCKOHaNeHHs MeTogiB.
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MeTopoJoris

MeToan AoCNiAKeHHs:

AHanis nirepaTypHWX Ta HayKoBUX JpKepen

MopiBHANBHWIA aHanis aganTUBHWX MOAENEe HaBYaHHS
BaraTokpuTepiansHWIA aHanis Ana Brbopy onTUManbHoro nigxoly
Ornsag NpakTUUYHUX KelciB BNPOBaAKeHHs NnepcoHanizoBaHUX MiaHie
EMNipnyHe TecTyBaHHA 3reHepoBaHUX HaBYabHUX LLIAXIB

[HCTpyMeHTapiin Ta TexHonorii:

Benwki moBHi mogeni (GPT-40, GPT-4o0-mini, GPT-3turbo, GPT-03-mini)
MeToawn HopmManisauii, NMapeTo-aHanis i 3ropTkoBe MOAeN0BaHHA
TexHonoriuHwniA ctek: .NET, Angular, OpenAl API
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KpuTepil oljiHKH MeTO/IiB

ATaNTHBHICTH JI0 TIPOTPeCY CTYIIEHTA;

TOYHICTE IUIaHY PO3BUTKY;

MAacIITa0OBaHICTh METOMY; (pI3HI TPYIIH CTY/IEHTIB)
YacOBa e(JeKTHBHICTE;

€MOITITHAT Ta MOTHBAIIHHII BIUIMB HA CTY/JICHTA;

BapTiCTh BIIPOBAKEHHA Ta MiATPHMKH METOLY.




ApxiTeKTypa cucTeMa JiJisi NpoBeieHHS
eKCIIepUMEeHTAaJIbHOTO 10C/IiP)KEHHS

RoadmapGenerator SPA TCP-IP RoadmapGenerator Web Api
.'— T [ <<artifact>> D
: RoadmapGenerator
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[IporpamMmHa peasnisanis. Peanisanis Bubopy
Mo eJi




[IlporpaMHa peasisanisi. Po3apo6sieHa cucteMa

software
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3MICT NPOBEIEHOT0 EKCIIEPUMEHTY

Merta:
MopiBHATKM Mogeni reHepaTueHoro LUl ana nobyaosm nepcoHanisoBaHWx
HaB4aNbHUX NAaHiB.

MeToan:

+ EmnipuyHe TecTyBaHHA Mojenel

+ 36ip Ta aHani3 pe3synbLTaTiB reHepadil HaBYansLHoro Nnaxy

BxigHi gani:

+ Jani npodinto kopucTyBa4a (Uini, 3HaHHA, 4OCBIA)

*  EANHWIA 3aNUT AN BCIX MOJenei

SE

software

nnnnnnnnnnn
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3MiCT MpoOBe1eHOT0 eEKCIEPUMEHTY

MopiBHIOBaHI Mogeni:

GPT-40
GPT-40-mini
GPT-3turbo
GPT-03-mini

11

Pesy/ibTaTu eKCIEPUMEHTY

Mogenk Input Output Bcbhoro KpokiB Poamip BaprticTb
TOKEHM TOKEHMU TOKEeHIB signoeig | (USD)
i
(cumBon
634 490 4 &)

gpt-3.5- 5029 1124 2090 0.00105
turbo

gpt-4o 8131 442 737 1179 6 5 3071 0.00846
gpt-4o- 12925 443 791 1234 7 5 3239 0.00055
mini

o3-mini 10063 439 1658 2097 6 & 3261 0.00776

no




AHaJ1i3 oTpMMaHuX pe3yJbTaTiB

gpt-3.5-turbo (Ana WeunaKocTi Ta eKoHOoMil)
« HaWwsuawa
+ Hapeweswa
+ HaliMeHwa feTanizauiqa

gpt-4o (Ans banaHcy AKOCTi Ta vacy)
+ [omipHa WBnAKiCTb
+ 3banaHcoBaHWiA 06CAT | CTPYKTYpPa
» Bwuwa BapTicTb

gpt-4o-mini (Ang rAV6UHW NpKY MiHIMaNbLHUX BUTpaTax )

« HalnoBinbHiwa

»  Halirnnmbwwuin i HangeTanisoBaHiLUMA 3MICT

+ HailekoHOMHiLWa
03-mini (N8 MakcMManbHO HAaCUYEHUX MNAHIB)
+ Halbinbwwii obcar iHpopmauii
+  Bucoka AkicTb CTpyKTypU
+ [lomipHa BapTicTb

- —
——
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[TigcyMKuH

* TpoBegeHO AOCNIAXKEHHS MeTOAIB aAanTMBHOMO HAaBYaHHA AN NOBYAOBM NepcoHani3oBaHnx
LNAXiB PO3BUTKY;

* BcTaHoBNeHO edeKTUBHICTE aganTUBHOIO HaBYaHHA AN NoKpaLleHHA YCNiWHOCTI Ta MOTMBaLi
CTYAeHTIB;

* ChopmoBaHO KpUTepii oUiHKK MeToAiB Ans NobyA0BM NepCOHaniz3oBaHWX HaBYaNbHUX NNaHIB;
¢ byno ouiHeHo iCHyK4i MeToAn A4NA NOBYAOBK NepcoHani3oBaHWX LUNAXIB PO3BUTKY;
* Benwki MOBHI MOZeni NoKasani BUCOKWIA NoTeHUian Y TOYHOCTI A FTHYYKOCTi HaBYaNbHWUX NNaHIg;

* BuABneHo obMexeHHs: KoHIAeHUIAHICTE AaHKX, BUCOKa BapTicTk | noTpeba y kBanidikoBaHOMY
rnepcoHani.

——
!
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Ukraine

The modern world is experiencing extremely rapid changes, and technology is
essential in all areas of our lives. The education system is also not left out of this
process. We are rapidly moving away from traditional forms of education towards
distance learning, online courses and blended learning, which allow us to acquire
knowledge anytime and anywhere.

Adaptive learning is one of the most critical aspects of this evolution. By collecting
data about each learner, adaptive learning systems can analyse their progress,
weaknesses and strengths and then provide recommendations or adjust the course of
study in real-time. This not only improves learning efficiency but also reduces stress
and uncertainty for students as learning is tailored to their skill level.

Studies show that the introduction of such systems has already shown positive
results [1]. Empirical evidence from another study shows significant improvements in
learning outcomes in groups of students using adaptive technologies. For example, the
average score of students in such groups exceeded the results of traditional approaches
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(85.6 vs. 78.4) [2]. In addition, the retention rate was 92% vs. 85%, which demonstrates
the effectiveness of the adaptive approach in maintaining interest and engagement in the
learning process [2].

Two essential components of such systems are the assessment of students'
competencies and the construction of personalised student development paths. The
evaluation of students' competencies allows for the determination of the level of
knowledge and skills needed for further adjustment of the learning process. Building
personalised development paths enables each student to move at a pace that matches
their abilities.

Adaptive assessment of competencies is an essential tool in personalised learning
that allows not only the assessment of the level of knowledge of learners but also the
tracking of their skills, behavioural characteristics, and overall progress. As Florian [3]
shows, modern adaptive assessment systems rely on repositories of tasks that correlate
with competencies, which allows for the creation of tests that can be tailored to the
needs of different categories of learners. Technologies such as AEEA (Adaptive
Evaluation Engine Architecture) are examples of such systems that provide not only
competency assessment but also automatic generation of recommendations for further
development of students.

Another key trend is the use of multidimensional competency assessment models
that take into account not only the level of knowledge but also the context of its
application. This enables the creation of more precise learner profiles that capture their
progress over time. As noted by Sittisak [4], this approach enables students to monitor
their progress and provide recommendations for further steps in their learning.

In addition, modern research pays special attention to the adaptive assessment of
transversal competencies, such as critical thinking, communication and teamwork.
These skills are essential for the development of students in the modern world, where
the effectiveness of their application often determines success in real-life situations.
Kleinhans and Schumann [5] mention that embedding these competencies in learning
systems reduces testing time and improves both the accuracy and quality of
assessments. Adaptive tasks create more detailed observation of learners' development
in these skills, which is essential for their continuous professional advancement.

Existing methods for building personalised learning paths demonstrate a wide
range of approaches based on the use of big data, artificial intelligence (Al) and
generative models. For example, Yao Huang's study [6] highlights the importance of
analysing data on students' interests, habits, and performance to create adaptive learning
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paths. The use of this data guarantees that the learning process meets the unique needs
of each student.

The paper 'Using Al for Developing Personalised Learning Paths' [7] considers the
potential of Al in creating personalised learning paths, in particular through content
adaptation and integration of virtual tutors. This helps to improve learning efficiency
and academic performance.

The PolyGloT tool [8] demonstrates the use of generative Al to automate the
creation of learning materials and design individualised learning paths. Despite the
benefits, such approaches have some challenges, including ethical issues, data privacy,
and the need for qualified teachers to work with such technologies.

Thus, modern research shows that competence assessment should be
comprehensive and cover not only the level of knowledge but also transversal
competencies and the context of knowledge application, making the assessment system
more reliable. In addition, the use of generative Al and machine learning methods
significantly improve the construction of personalised development paths. These
methods show significant potential for improving adaptive learning while requiring
further technology development and integration into educational practice.
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AJAIITUBHI OCBITHI CUCTEMMU K IHCTPYMEHT IIIAI'OTOBKH KAZIPIB 3
KIBEPBE3IIEKH B CHJIOBUX CTPYKTYPAX

Y me3zax posenanymo moowcnueocmi uKOpucmanHs a0anmueHux OCEIMHIX cucmem y ni02o0mosyi
Kaopie 3 Kibepbesnexu Ons cunosux cmpykmyp. Illpoananizoeano npooremu skill gap, ponv
NepCoHANi308AH020 HABUAHHS, WMYYHO20 [HMeENeKmy ma CY4acCHUX neoa2o2iyHux npaKkmux y ybOoMy
KOHmMeKCmI.

Y KOHTEKCTI 3pocTarodoi IHMQPOBOI 3arpo3W Ta IHTCHCHBHOI MiuTiTapu3allii KidbepmpocTopy
ocobnrBoro 3HaYeHH Ha0yBae eheKTHBHA MIATOTOBKA (haxiBIiB 3 KiOepOe3neKku, 30KpemMa y CHIIOBHX
cTpykTypax. CyuacHa aHaNiTHKa BKa3ye Ha CYTTEBUH AucOaaHC MK BUMOTaMHU PHHKY KiOepOe3rneku
Ta pealbHUMH HABUYKaMU BHUITYCKHHKIB BiAMOBIIHUX OCBITHIX mporpaM. 3a nanumiu [1], rmobansHuit
nedinuT KaapiB y cdepi kibepOe3neku nepeBuinye 3 MiUIbHOHU, IPpU LbOMY KBaiikallis OLIbIIOCTI
IIPETEHJCHTIB HE BIAMNOBIJa€ BUMOraM poOoToaaBliB. OCHOBHI pO3PHUBH 3HAHb MPOCTEXKYIOTHCS Y
HarpsiMax ympaBJliHHs 0€3MeK0r0, 0€3MEeKH MPOrpaMHOro 3a0e3MeUeHHs], KOMIUIAEHCY Ta cepTUdikaiiii,
a TaKOXX IHTEJIEKTY Mpo Kibep3arposu.

OcCo0NMUBICTIO OCBITHBOTO MPOLECY JUIS CHIOBUX CTPYKTYp € HAasBHICTh CHEIM(DIYHUX BHUMOT:
0OMEXeHHMII Yac Ha HaBYaHHs, MOTpeda B 3aXUIIEHOCTI JaHUX, MIABUIICHE 3HAYCHHS MPaKTUYHUX
HaBUYOK (IIM(ppoBa KPUMIHATICTHKA, IHIUJICHT-MEHEPKMEHT, €TUYHUIM XaKUHT), a TaKoX MoTpeda B
ajanTailii HaB4aJbHOTO KOHTSHTY JI0 THITY CIY»OH (HalpHKIIaj, BiiChKOBI, OMIIis, Criencayxou)[2].
Sk cBimuuTh AocCHipkeHHs [3], OLIBHIICTh YMHHUX HABYAIBHHX MPOrpaM HEIOCTaTHHO THYYKI, a
MiIXOAW JIO TIATOTOBKH TEPCOHATY € TEPEBAKHO OJHOTHITHUMH W HE BPAaXxOBYIOTH PO3MAITTS
MOYATKOBUX KOMITETEHTHOCTEH.

VY 11bOMy KOHTEKCTI aganTuBHI OcBiTHI cucteMu (AOC) BUCTYNAIOTh SIK €PEeKTUBHUNA 1HCTPYMEHT
inauBigyamizamnii miaroroBku. AOC aHami3yrTh MOTOYHUHM piBEHb 3HAHb, HABUAIBHI MU, TEMII
HaBUYaHHS 1 HaBITh OCOOMCTICHI XapaKTEPUCTHUKU 3700yBayda, KOPUTYIOUH TPAEKTOPIIO Ta CKIAJHICTh
HaBYaHHS B peajgbHOMY 4aci. 3a manumu [4], [5], Taki cucTeMH CYTTEBO MOKPAILYIOTh YCIIIIHICTH Ta
MiBUIIYIOTh 3aTy4eHICTh. AJIANITUBHE OLIHIOBaHHS KOMIIETEHTHOCTEH J03BOJISIE BUSBUTH HE JIHIIE
3HAHHS, a W XiJ] MUCJICHHS, MTOBEAIHKOBI MIA0JOHU W PiBEHb KPUTHYHOTO MUCICHHS — III0 OCOOJIUBO

aKTyaJIbHO /715 KaJpiB KibepOe3neKu.
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VY chepi O6e3nexku gomninbHUM € moemHaHHs AOC i3 cumynsmniitaumu iargopmamu, CTF-
3MaraHHsIMH Ta CHCTEMaMH CIICHapHOro HaByaHHs. Hampukiiaa, pobota [6] migkpeciaroe moTeHIial
HITYYHOTO 1HTENEKTY y UU(POBiH KPUMIHAIICTHUIN Ta BaXKIMBICTh HABUYAHHS MepcoHaly poOoTi 3 Al-
CUCTEeMaMM JJis TIONEepeKeHHs Kibep3arpo3 y pexuMi peanbHoro uacy. Lle Takox mnoTpebye
po30yIOBH OCBITHIX Tporpam, opieHToBaHmx Ha Explainable Al, mudpoBy eTHMKy Ta pO3yMiHHS
00MEKEeHb alTOPUTMIB.

3HaYyIIICTh aJaMTallii OCBITHOIO KOHTEHTY J0 POJIi CilyXaya MiATBepKeHa ToCiiKeHHsM [3], 1e
BCTAHOBJICHO, [0 HAHOUIBII BaXXTMBUM (haKTOPOM e(hEeKTUBHOTO HaBYaHHS y cdepi KibepOe3neku €
came mocanoBa poisib. OTke, CTBOPEHHsI MEPCOHATI30BAaHUX Mporpam JUisl, HANpPHUKIAJ, aHATITHKIB
3arpo3, nudposux ciigunx adbo cnemianictiB SOC — HeoOXiTHA yMOBa MiABUIICHHS SKOCTI KaJpiB.

Cepen ykpaiHCBKHX JOCITIDKEHb BapTO BII3ZHAYUTH POoOOTY [7], sika MPOMOHYE MOJEIbh MO0y I0BU
aJIalTUBHOI OCBITHBOI TPAEKTOPIi 3 ypaxyBaHHIM 1HIUBITyallbHUX OCOOJIMBOCTEH, HABUAIBHUX I[N
Ta OOMeXeHb y uaci. 3aCTOCYBaHHS TaKHX aJrOpPUTMIB Yy CEpPEelOBUIIAX TUCTAHIIIMHOTO abo
riOpuIHOrO HaBYAaHHS € TEPCIEKTHBHUM IHCTPYMEHTOM HiJABHINEHHS €()EKTUBHOCTI MiATOTOBKU
GdaxiBIiB.

[TinroToBKa Ka/piB 3 KibepOe3neKu y CUIOBUX CTPYKTYypax MoTpedye MepeoCMUCICHHS KIIAaCHYHUX
miaxoAiB, 30kpema 3 ypaxyBaHHsAM nocBimy CIHIA momo mnepenpodiitoBaHHS BeTEpaHiB depes
nporpamu mBHAKOI miaArotoBku, sk-or CREATES [8]. AnanTuBHI OCBiTHI CHCTEMH 103BOJISIIOTH
3MEHIIUTH ASPIIUT HABUYOK, MABUIIUTH MIBUIKICTh Ta SIKICTh MiATOTOBKU, BPaXOBYIOYH SIK TEXHIYHI,

TakK 1 ITOBEIIHKOBI aCIIEKTH HABYAHHS.
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JIOIATOK T
KOJT [TPOTPAMU

using System.Text.Json;
using RoadmapGenerator.BL.Model;

namespace RoadmapGenerator.BL.Services;

public class RoadmapGenerator : IRoadmapGenerator

{

private readonly ILanguageModelFactory _factory;

public RoadmapGenerator(lLanguageModelFactory factory)
{

_factory = factory;

}

public async Task<GeneratedPlanResult> GeneratePlanAsync(GeneratePlanRequest request)

{

var modelService = _factory.GetModelService(request.Model);

var userPrompt = S@"
¢ ROLE:
Tu — eKcnepT 3 po3pobKM HaBYaANbHUX NaHiB ans IT-Hanpamkis. TBos 3aa4a — Ha OCHOBI iHpopmaLii npo
KOpMCTyBaya 3reHepyBaTh NOCNIAOBHUN HAaBYaIbHUIM NJ1aH, AKUWA CKNAJAETLCA 3 KPOKiB. KOXKeH KpoK mae onuc
TeM, NOHATb, TEXHONOriN abo 6ibnioTeK, AKi NOTPiIOBHO BUBUUTH.

& USER DATA (JSON):
{JsonSerializer.Serialize(request, new JsonSerializerOptions { WriteIndented = true })}

.. RESPONSE FORMAT (STRICT JSON!):

{{
"title"": ""string"",
""description"": ""string"",
"steps"": [
{{
""step_number"": number,
""title"": ""string"",
""topics"": [
{{
""concept"": ""string"",
""subtopics"": [""string"", ...]
1
]
b
]
b
RULES:

- BuBig noBuHeH bytu TinbKkM y popmati JSON. be3 noacHeHb, 6e3 markdown.
- KoxkeH Kpok mae ¢oKyc Ha Temi abo Habopi Tem, AKi MatoTb NOTiYHMIA NOPAJOK
- AKLLO HeMmaEe nigTem — noBepTall NOPOXKHIN MacmB



- BKasym peanbHi noHATTA, 6ibnioTekn abo dpelimBopKU
- Bukopucrosyi noagiinHi ASCIl nanku (""), He TnorpagiuHi (“abo ”)

©@ Uinb — cTBOPUTM YITKMIN NOKPOKOBUI HaBYaNbHUM NAaH, SKMIM MOXKHA /IerKO KOHBEPTYBaTH B
CTPYKTYPY 418 ppoHTeHay abo rpada 3HaHb.

",
’

return await modelService.GenerateLearningPlanAsync(userPrompt);
}
}

using Microsoft.Extensions.Dependencylnjection;
namespace RoadmapGenerator.BL.Services;

public class LanguageModelFactory : ILanguageModelFactory

{

private readonly IServiceProvider _serviceProvider;

public LanguageModelFactory(IServiceProvider serviceProvider)

{

_serviceProvider = serviceProvider;

}

public ILanguageModelService GetModelService(string modelName)
{
return modelName.ToLower() switch
{
ModelConstants.ChatGPT35 => _serviceProvider.GetRequiredService<ChatGpt3ModelService>(),
ModelConstants.ChatGPT40 => _serviceProvider.GetRequiredService<ChatGpt4oModelService>(),
ModelConstants.ChatGPT4oMini =>
_serviceProvider.GetRequiredService<ChatGpt4oMiniModelService>(),
ModelConstants.ChatGPTo3Mini =>
_serviceProvider.GetRequiredService<ChatGpto3MiniModelService>(),
// "openai" => _serviceProvider.GetRequiredService<OpenAlService>(),
// "mistral" =>_serviceProvider.GetRequiredService<MistralService>(),
_ =>throw new ArgumentException(S"Model '{modelName}' is not supported.")
2
1
1

using Microsoft.Extensions.Options;
using OpenAl.Chat;
using RoadmapGenerator.BL.Model;

namespace RoadmapGenerator.BL.Services;

public class ChatGpt3ModelService : ILanguageModelService

{
private OpenApiSettings _openApiSettings;

public ChatGpt3ModelService(lOptionsSnapshot<OpenApiSettings> openApiSettingsSnapshot)
{

_openApiSettings = openApiSettingsSnapshot.Value;
}

public async Task<GeneratedPlanResult> GeneratelLearningPlanAsync(string userPrompt)

20



ChatClient client = new(

model: "gpt-3.5-turbo",

apiKey: _openApiSettings.ApiKey
);

ChatCompletion completion = await client.CompleteChatAsync(userPrompt);

return new GeneratedPlanResult

{
Plan = completion.Content[0].Text,
InputTokens = completion.Usage.InputTokenCount,
OutputTokens = completion.Usage.OutputTokenCount,
TotalTokens = completion.Usage.TotalTokenCount,

2

!
!

using Microsoft.Extensions.Options;
using OpenAl.Chat;
using RoadmapGenerator.BL.Model;

namespace RoadmapGenerator.BL.Services;

public class ChatGpt4oMiniModelService: ILanguageModelService

{
private OpenApiSettings _openApiSettings;

public ChatGpt4oMiniModelService(lOptionsSnapshot<OpenApiSettings> openApiSettingsSnapshot)
{

_openApiSettings = openApiSettingsSnapshot.Value;
}

public async Task<GeneratedPlanResult> GeneratelLearningPlanAsync(string userPrompt)
{
ChatClient client = new(
model: "gpt-4o0-mini",
apiKey: _openApiSettings.ApiKey
);

ChatCompletion completion = await client.CompleteChatAsync(userPrompt);

return new GeneratedPlanResult

{
Plan = completion.Content[0].Text,
InputTokens = completion.Usage.InputTokenCount,
OutputTokens = completion.Usage.OutputTokenCount,
TotalTokens = completion.Usage.TotalTokenCount,

2

}
}

using Microsoft.Extensions.Options;
using OpenAl.Chat;
using RoadmapGenerator.BL.Model;
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namespace RoadmapGenerator.BL.Services;

public class ChatGpt4doModelService: ILanguageModelService

{

}

private OpenApiSettings _openApiSettings;

public ChatGpt4oModelService(lOptionsSnapshot<OpenApiSettings> openApiSettingsSnapshot)
{

_openApiSettings = openApiSettingsSnapshot.Value;
}

public async Task<GeneratedPlanResult> GeneratelLearningPlanAsync(string userPrompt)
{
ChatClient client = new(
model: "gpt-40",
apiKey: _openApiSettings.ApiKey
);

ChatCompletion completion = await client.CompleteChatAsync(userPrompt);

return new GeneratedPlanResult

{
Plan = completion.Content[0].Text,
InputTokens = completion.Usage.InputTokenCount,
OutputTokens = completion.Usage.OutputTokenCount,
TotalTokens = completion.Usage.TotalTokenCount,

2

}

using Microsoft.Extensions.Options;
using OpenAl.Chat;
using RoadmapGenerator.BL.Model;

namespace RoadmapGenerator.BL.Services;

public class ChatGpto3MiniModelService : ILanguageModelService

{

private OpenApiSettings _openApiSettings;

public ChatGpto3MiniModelService(lOptionsSnapshot<OpenApiSettings> openApiSettingsSnapshot)
{

_openApiSettings = openApiSettingsSnapshot.Value;
}

public async Task<GeneratedPlanResult> GeneratelLearningPlanAsync(string userPrompt)
{
ChatClient client = new(
model: "03-mini",
apiKey: _openApiSettings.ApiKey
);

ChatCompletion completion = await client.CompleteChatAsync(userPrompt);
return new GeneratedPlanResult

{
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Plan = completion.Content[0].Text,
InputTokens = completion.Usage.InputTokenCount,
OutputTokens = completion.Usage.OutputTokenCount,
TotalTokens = completion.Usage.TotalTokenCount,
2
1
1

namespace RoadmapGenerator.BL.Services;

public interface ILanguageModelFactory

{

ILanguageModelService GetModelService(string modelName);

}

using System.Reflection;
using Microsoft.Extensions.Dependencylnjection.Extensions;
using RoadmapGenerator.API.Endpoints;

namespace RoadmapGenerator.APl.Extensions;

public static class EndpointRegistration

{

public static IServiceCollection AddEndpoints(this IServiceCollection services, Assembly assembly)

{
var endpointTypes = assembly
.DefinedTypes
.Where(type => type is { IsAbstract: false, Isinterface: false } &&
typeof(IEndpoint).IsAssignableFrom(type));

foreach (var type in endpointTypes)
{

services.TryAddEnumerable(ServiceDescriptor.Transient(typeof(IEndpoint), type));

}

return services;

}

public static IApplicationBuilder MapEndpoints(this WebApplication app, RouteGroupBuilder? group = null)
{

var endpoints = app.Services.GetRequiredService<IEnumerable<IEndpoint>>();
var builder = (IEndpointRouteBuilder?)group ?? app;

foreach (var endpoint in endpoints)

{
endpoint.MapEndpoint(builder);

}

return app;
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