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Abstract:

With the applications of artificial intelligence in pathology, biopsy analysis can be
performed not only under a microscope but also with the assistance of computers,
providing more accurate digital data and enabling the standardization of results. The
project has three main objectives: integration of specialized software for the analysis of
digital microscopic images into clinical and academic practice; application of the
implemented software for scientific and research purposes; development of a
methodology for scaling up the implementation of digital pathology. The application of
digital software will significantly facilitate the pathologist's workflow, contributing to
increasing the quality and precision in assessing quantitative indicators of biopsy
examinations. Innovative digital imaging and analysis methods enhance opportunities
for continuous education and advanced training for students and specialists. This is an
innovative and unique idea for creating a database and platform for education and

training of medical certified pathologists in digital pathology and artificial intelligence.
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BbBEAOEHUE

ObLwaTta n KNMMHWU4YHa NaTonornsa € OCHOBHa AMcuunIvHa B obpasoBaTenHus Kypc 1
yyebHaTa nporpama Ha MeOUUMHCKUTE yHuMBepcuTeTun no uenus ceat. [JobpoTto
NO3HaBaHe Ha MUKPOCKOMNCKaTa CTPYKTypa U XUCTOSOrMYHMS obpas Ha NaTonormyHuTe
npouecn € OT OCHOBHO 3HayeHuWe 3a MeaUUUHCKOTO obydeHne n obpasoBaHue [1].
NHoBaTMBHUTE aOurnTanHn MeToauM Ha u3obpaxeHue W aHanu3 nosuwwasar
Bb3MOXHOCTUTE 3a MNpogbiikaBallo obydeHWe M MoBMLLABaHe Ha KBanuduKauusTa,
KakTo Ha paboTewmTe, Taka U Ha cneunannsaHTu u ctygeHTu. [iurmtanHara naTosorus
AaBa Bb3MOXHOCT 1 3a U3rotesHe Ha boraT macvB oT Ba3a JaHHM 3a JeMOHCTpaUuns 1
pa3paboTBaHe Ha HOBM Yy4yeOHM nomarana, WM3NUTHU TeCToBE W NpoBeXAdaHe Ha
obyuyunTenHn ceMmHapu B MHTEpPaKTUBHA cpeaa [2].

MangemusTta ot Covid-19 goBeae Ao npoMsiHa Ha norfnega HM KbM 06y4eHNeTo Ha
CTYLEHTUTE Ha NPaKTUYECKUTE YNPaXXHEHUS, KaKTO N Ha Nekumn. Bb3HMKHaxa 1 MHOro
npobrnemun ¢ BU3yanusaumsita Ha MUKPOCKOMCKU npenapatun, TAXHOTO Mpe3eHTupaHe,
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onucaHne N ocMmucnsiHe. He e goctatbyHO ga Mmame yyebHa 3ama M MUKPOCKOM,
HeoOXoAUM HM € WHTEPHET M KOMMITbP, Ha KOWTO Oa npeactaBuMm npenapatn B
aetannum, ¢ gobpo kayvectBo Ha nsobpaxeHuneTo [3]. CTyaeHTUTE He ce 3agoBonsiBaT
BeYe C (pannose CbC 3anucaHn y4ebHu npenapatn. Te ce HyX4asT OT CanT C NpaBo Ha
AOCTbN U C AUrMTanHMU CHUMKKW, KOUTO da MoraT da yBenuvyaBaT M HamanseaT, 3a ga
OCMUCNAT AeTaUNNTE Ha pasnMYHUTE NaTosorMyHm npouecwu [4].

U3NOXXEHUE

C npunoxeHusTa 3a U3KYCTBEH WHTENEKT B naTonorusaTa, aHanuabT Ha Guoncum
MOXe Aa 6bae HanpaseH He camMo MO MUKPOCKOI, HO U C MOMOLLITa Ha KOMMNIOTPU, KaTo
MO TO3W HAYMH Ce oCUrypsiBaT No-TOYHW LUAPOBU OaHHWU N pe3ynTaTute Morat ga ce
ctaHgaptusupart (dur. 1). o oTHoOWEeHWe Ha anarHocTukaTa Ha uoncnyHuTe Npodu B
OTAENeHMsTa nNo nartonorusi, rofisiMata HaTOBApPEHOCT Ha naTofsio3uTe Hanara
N3roTBAHETO Ha CTaHAapTM3MpaHM NPOTOKONM 3a pabota B GonHMuUMTe, 0cobeHo B
yCrnoBua Ha nuncealy ctaHaapT no KnuHuyHa natonorus. PaspaboTtBaHeTo Ha coTyep
3a Nogo6HM NPOTOKOMNN C MOMOLLTA HAa U3KYCTBEH MHTENEKT LLie Nogobpu Ka4ecTBOTO Ha
paboTaTta 1 Lwe HU O6NmxKn oo eBponenckntTe ctaHgapTu. AurntanHute MUKPOCHUMKM
Ha uenm MUKpPOCKONCK npenapaTu nectn Bpeme 3a npaboreaHe Ha y4ebHM npenapatu
3a BCEKWU CTYAEHT U He N3NCKBa onpeerieHn MecTta 3a CbXpaHeHue, KOeTo ce Hyxaae
OT XUCTOTEKM 1 A0BPO KayecTBO Ha nspaboTteaHe [5].

dur. 1 BsemaHe Ha dbuoncus.

taken

Hanuue ca peguua npegmmcTea:

1. MNpunoxeHneTo Ha gurnTaneH codTyep We YNecHM B 3HayMTenHa cTened
paboTHMA npouec Ha naTtornora, Kato copTupa MonoXUTenHuTe npodbu ot
oTpuuaTenHuTe.

2. NHoBaTMBHUTE AUrMTaAnNHKM MeToaM Ha u3obpaxkeHme M aHanuM3 nosuliaBat
Bb3MOXHOCTUTE 3a NpogbiikaBawo obydyeHMe W NoBuWABaHE Ha
KBanudukaumaTa Ha CTYAeHTU 1 cneynanmsaHTu.

3. durntanHata natonornsa gaBa Bb3MOXHOCT U 3a U3roTBsAHE Ha borat Macus OT
6asa gaHHM 3a geMoHCTpauus u paspaboTBaHe Ha HOBWM y4yebHM nomarana,
N3NUTHN TECTOBE U MNpoBeEXAaHe Ha OOy4YMTENHM CEMUHAPU B UHTEPAKTUBHA
cpena (dwur. 2).
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®ur. 2. urntanHa MMKPOCKONUS.

CoblwecTtByBar YHUKaHN npeansBukaTencraea npen aHanusa Ha
XNUCTONATONOMMYHUTE MN3006paXkeHnss, 0CODEHO B XapakTepuUCTUKUTE, Heobxoaumn 3a
€BEeHTYyasiHO M3Mnon3BaHe Ha TeXHMKaTa B KNMMHUYHA 1 obyynTenHa cpeaa.

[MaTonorbT € To3n, KOUTO MOXe Han-gobpe Aa npegoctaBu obpaTHa Bpb3ka 3a
edpeKTMBHOCTTa Ha cUcTemMarta, KakTo U aa npeanoxu HOBWM NbTULLAa 3a u3crnesaHe,
Kouto Buxa npegocTaBuniM nonesHa uHdopmauusi Ha natofiorMyHaTa OOLLUHOCT 3a
AnarHocTvka n Hay4Hu uscnensaHus [6].

[MoTeHUnanbT 3a M3MNON3BaHe Ha KONMMYECTBEH aHanuM3 Ha W3obpaxeHus u
N3KYCTBEH MHTESNEKT € efHa OT ABWXeLLMTEe CUNK 3a, ungposaTta natonorus. Benpeku
HOBUTE METOAM 3a aHanmM3 Ha u3obpaxeHusa 3a naTonorusi, OnMcCaHn B MHOrO
nyGnukauum, Manko OT TAX CTaBaT LUMPOKO Bb3MNPUETU U HE Ce npunaraT B NnoBeye oT
e[1HO u3cregBaHe.

Ob6sacHeHMEeTO 4ecTo e MnpocTo: codpTyepbT, Npunaral, Metoga, NpocTo He e
HanMyeH unn € TBbpAE CNOXEH, HEMbIIEH UNKN 3aBUCMM OT Habop OT AaHHM, 3a Ada ro
nanonssaT gpyrn. Pe3yntarbT € pasmuHaBaHe Mexay TOBa, KOETO Beye uarnexga
Bb3MOXHO B AUrnTanHaTa naTonorus, n ToBa, KOeTo BCbLLHOCT € Bb3MOXHO 3a BCEKM,
KOWTO >Xefiae aa ro npunoxun, n3nonssankm HannyHma B MOMeHTa codpTyep.

KrtoyoB MOMeEHT e nHTterpmypaHeTo Ha Al B nporpamaTta 3a OueHKa Ha TbKaHHUTe
npodu ¢ undposa nartonorusa. Al anroputmmnte ca ctaHanum 6e3UeHHU CIbTHUUM Ha
naTonosuTe, nognomaravky 3agadu, Bapupawy OT U3YUCNEHME Ha MHTEH3UTeT Ha
eKcrnpecusa Ha aHTuTena n npoueHT NO3UTUBHU KNETKU Npu 3r10Ka4yeCcTBeHN TyMopu 0
paspaboTBaHe Ha anroputMuM W CTaHOapTU3UPaHM NPOTOKONM 3a OTyMTaHe Ha
KONM4YeCcTBeHn nokasarenu [7].

C npunoxeHMeTo Ha aurMtanHm metoam u Al anroputmu B natonornara Moxe aa
ce NOCTUrHaT cregHUTe uenu:

- MbnHa AgurMtanusauuss Ha  MUKPOCKOMCKM  npenapatm  3a  rnobanHo
CbTPYAHWYECTBO C APYrN MEeOULMHCKN LIEHTPOBE Y Hac U B YyXbuHa.

- NopobpsaBaHe Ha gnarHOCTMYHATa TOMHOCT M MPELM3HOCT CbC CbhKpallaBaHe
BpPeMeTO 3a MHTeprnpeTauma Ha pesynTraTa.
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- YnecHsiBaHe Ha OTKpMBaHETO Ha Buomapkepu 3a nepcoHanmsanpaHa MeauumHa,
KOWTO € 3HaYUTESTHO NO-TOYEH OT LUMPOKO M3MON3BaHUTE MNONYKONNYECTBEHN METOAM 3a
OLleHKa.

- MN3obpaxeHussTa C BUCOKa pasgenuTeniHa cnocoBHOCT npedocTaBAaAT Ha
natosnio3uTte nogpobHa nHpopmMauna 3a aHanms n guarHosa.

- PaspaboTBaHe Ha copTyep € NpakTUYHM anroputMu U yoobHu 3a notpebutens
nnaTtgopmMmn 3a CbLOTBETCTBME U MapoNnu 3a LOCTbMN Ha nepcoHana v CTygeHTuTe
NpefoCcTaBAT Bb3MOXHOCT 3a NPOABLIMKUTENHO ObyyeHMe Ha chneuynanucTuTe 4pes
npegocTtaBaHe Ha obpaTHa Bpb3ka B pearHo BpeMe.

B Tesn cnyyanm m3xoobT € NpoOrHo3a, KOATO He Ce OCHOBaBa Ha AUPEKTHO
n3mMepBaHe Ha KOHKpEeTHa XapakTepucTuka unm cTpyktypa. ToBa npasu nposepkaTa Ha
pesyntata no-TpygHa, noHe Ha 6asaTta Ha nsobpaxeHue. [loBepneto TpsibBa fa 6bae
cneyeneHo 4pes: (1) wupokomallabHM nNpoyyBaHUsS 3a BanugupaHe, M3nonsBallm
pasnnMyHnM Habopu OT AaHHu, n (2) cnocobHOCTTa ga ce Bu3yanuampaT PerMoHm oT
cnamga, KoUTo ca [OMpUHECHN MOBeYe MM Mo-mManko CUITHO 3a pesynTtarta. Takuea
BM3yanusauum morat ga paskpusT, Yye Al ce e Hayumn aa 6asmnpa cBouTe NPOrHo3m Ha
PErMOHMN OT N306paKeHNETO, 3a KOUTO BEYE € U3BECTHO, Y€ Ca KITMHUYHO 3HaYUMMW.

3AKITIOYEHUE

BHeapsBaHeTO Ha xapayepHaTta 1 copTyepHa 4yacT ca HepasgerHu enemMeHTn oT
NpoeKTa 3a gurntanHa naTtosiorus Lwe nosumn HUBOTO Ha paboTta B KategpaTta no obwa
N KNWHMYHA NaToONOrMAa N MHTepeca Ha CTygeHTUTe KbM Hallata gucuunnuvHa. Toea we
OOoNpuHece 3a noBuWaBaHe MMuaXa Ha Kategparta B akagemuyHaTa OOLLHOCT Ha
NaTofio3nTe B CTpaHaTa 1 B YyXbuHa.

Bb3mMOXXHOCTTa Aa ce npegocTtaBaT y4ebHu npenapaTtu, n3paboTeHN U CKaHUPaHW
OT Hac 3a obydyeHne u wu3cnegBaHe [JaBa HOBM nNepcrnektMeuM 3a pabota c
nscrnegoBaTenn OT pasnuyHM cneuunanHocTu. M3cnegBaHuaTa OT TO3W MNPOEKT e
AonpuHecaTt 3a BHeApsiBaHE Ha aHanorMyHu codtyepy BbB BCUYKM APYrM 3BEHa Mo
naTtonorus B benrapus.

OcBeH onTuMmnsaumsa Ha y4ebHus npouec, ToBa Lwe goseae 1 Ao npuagobusaHe Ha
HOBW TEOPETUYHN 3HAHUS W MPAKTUYECKM YMEHUS OTHOCHO MpuraraHeTo Ha TaKbB
copTyep 3a HyxauTe Ha exegHeBHaTa rMpakTuka 3a obyyeHMe M aHanm3 Ha
n3obpaxeHnaTa Npu OLEHKa Ha ekcripecusita Ha pPasnUYHKU MapKepwu npu TyYMOpwU C
pasfiMyHa nokanusaumsi.

JINTEPATYPA

[1] Akyuz, Y. (2020). Effects of Intelligent Tutoring Systems (ITS) on
PersonalizedLearning (PL). Creative Education.Capuano, N., & Caballé, S. (2020).
Adaptive Learning Technologies. Al Magzine.doi:0.1609/aimag.v41i2.5317.

[2] Chen, L., Chen, P., & Lin, Z. (2020). Artificial Intelligence in Education: A
Review.I[EEE Access. doi:10.1109/ACCESS.2020.2988510.

[3] Fahimirad, M., & Kotamjani, S. (2018). A Review on Application of
Artificiallntelligence in Teaching and Learning in Educational Contexts. International
Journal ofLearning and Development.

— 428 -



TPETA HALUMOHANHA HAYYHO-NMPAKTUYECKA KOH®EPEHLIUA
“OUTNMTAINTHA TPAHC®OPMALIMA HA OBPA30OBAHUETO —
NPOBJIEMU N PELLEHUA”

[4] Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial Intelligence In
Education.Center for Curriculum Redesign.

[5] Hwang, G., Xie, H., Wah, B., & Gasevi¢, D. (2020). Vision, challenges, roles
andresearch issues of Atrtificial Intelligence in Education. Computers and
Education:Artificial Intelligence.

[6] Joshi, S., Rambola, R., & Churi, P. (2020). Evaluating Artificial Intelligence
inEducation  for Next Generation. Journal of Physics: Conference
Series.doi:10.1088/1742-6596/1714/1/012039Li

[7] Acs B, Rantalainen M, Hartman J. Artificial intelligence as the next step towards
precision pathology. J Intern Med. 2020;288(1):62-81.

BINTATOOAPHOCTHU
MpoekT Ne 3.4.13 /01.04.2024 “TIPUITIOXEHUME HA N3KYCTBEH NHTEJIEKT (Al)

B OBYYEHUMETO MO NMATONOIMMA ”

B wusnbnHenme Ha [Ooroeop Ne BG-RRP-2.004-0007-C01 ,lNporpama 3a
cTpaTern4yecku uscrnensaHmsa n nHoesaumm 3a passutne Ha MY — NMnosams (NMCHUNP-
MYT1), Ctbnb 2: Cb3gaBaHe Ha Mpexa OT M3cnegoBaTerniCkM BUCLUM ydunuvuia Ha
[MporpamaTa 3a yckopsBaHe Ha MKOHOMWYECKOTO Bb3CTaHOBSIBAHE U TpaHCcdopmauus
Yypes Hayka U MHoBaLMW OT KOMMOHeHT ,MIHoBaTMBHa bbnrapmna“ Ha HaunoHanHus nnax
3a Bb3CTaHOBABaHE N YCTONYMBOCT.

— 429 -



