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PE3IOME

Marucrepckas nuccepranus Ha Temy: "CUCTEMA MAIIIMHHOI'O OBYUEHU A JIJIA
MEJUILIMHCKOU JUATHOCTUKU, TIPUMEHSEMA S B TEJIEMEJIALIVHE"

Pabora nocssmieHa uccie[o0BaHuIO U pa3paboTKe TeIeMeIULIUHCKON CUCTEMBI C UCTIOJIb30BaHUEM
TEXHOJIOIMI HcKyccTBeHHOro uHremiekra (M) mig ynydieHus 1MarHOCTUKM U IPOTHO3UPOBAHUS
3a0oneBaHuid. [IpoekT HampaBiIeH Ha MHTETPALMIO COBPEMEHHBIX TEXHOJOIHHA, TAKUX KaK HEHpPOHHBIE
CeTH W DJICKTPOHHBIE MeaunuHckue KapThl (OMK), mns moBwimieHuss TOYHOCTH W A(H(PEKTUBHOCTH
MEIUITMHCKOM TTomMoInn. B pamkax uccienoBanus pazpadboTana miaTdopma, o3BOJSIOmas coOnparsh,
o0pabaTbIBaTh M aHAJTU3UPOBATh METUIIMHCKHE TaHHBIC NAIIMEHTOB, a TAKXKE MOIeP)KUBATh Bpaueil B
IIPUHATUU PEILECHUMN.

KuroueBble c10Ba: MCKYCCTBEHHBIM HMHTEIUIEKT, TEJIEMEAMLIMHA, JJIEKTPOHHBIE MEIULIMHCKUE
KapThbl, IPOrHO3UpPOBaHKE 3a00JIeBaHN, HEHPOHHbBIE CETH, MEAUIIMHCKHIE TaHHbIE, IMarHOCTHKA.

Ob6aacTh uccienoBanusi: Pabota oxBaTbIBaeT HaMpaBlICHUs TENEMEAULIMHBI, HCKYCCTBEHHOTO
MHTEJUIEKTA U aHanu3a OONBIIMX JaHHBIX. MccrnenoBaHne cocpeioTOYeHO Ha pa3paboTKe alropuTMOB
Uis  00pabOTKM MEIWIMHCKONW HMH(OpMAanuM, aBTOMATH3alMd JIMArHOCTMKH W  TOBBIIICHUN
NepCOHANNU3AINH JICUECHUS.

Hean padorei: OcHOBHAA 11E)Th — pa3pad0TKa HHTETPUPOBAHHOUN TEIEMEIUITMHCKONW CUCTEMBI,
KOTOpas MOAJIEPKUBAET Bpayel B IMArHOCTUKE M MPOTHO3MPOBAHUH 3a00JI€BAaHUN C MCIIOJIB30BAaHUEM
HNN. Cucrema HampaBieHa Ha ONTUMM3ALMIO MEAMIIMHCKUX IMPOLIECCOB, MOBBIILIEHUE IOCTYIHOCTH
YCIIYT U yAy4dlIeHHe KaueCTBa MEJAUIIMHCKONW MOMOIIIH.

HoBu3Hna u opuruHaabHocTh: HoBu3Ha paboThI 3aKiIi04aeTcs B UCHOJIb30BaHUU HEHMPOHHBIX
cerelt 11 00pabOTKM MEIUIIMHCKUX JaHHBIX, YTO MO3BOJISIET MPOTHO3UPOBATh Pa3BUTHE 3a00I€BaHUI
Ha OCHOBE CHMIITOMOB, Ja0OpaTOPHBIX HaHHBIX M TEHETHMYECKOW IPenpacroioKEHHOCTH.
OpUrMHAJIBHOCTh TPOEKTa 3akitodaercss B uHterpauun MU ¢ DMK, yto co3maer ycioBust st
AaBTOMATH3AIMK TUATHOCTHKY U MOBBIILIEHUS TOYHOCTU TPOrHO30B.

Teopernueckasi 3HaYUMOCTb: Pa0oTa BHOCHUT BKJaX B pa3BUTHE TEOPETUUYECKOH O0a3bl 1O
npumeHenuto MMM B menunube, mpeaiaras moaxoisl K oOpaboTke M aHaIn3y OOJBIIMX 00BEMOB
TaHHBIX, a TAK)KE METOJIbl MPOTHO3UPOBAHUS Ha OCHOBE MYJbTHU(aKTOpHOrO aHanu3a. MccinenoBanue
TakKe TOJYEpKUBAECT 3HAUYEHHE LHU(PPOBU3ALMK MEAUIMHCKOW HWHGOpMalMU MJii MOBBILICHUS
3P PEKTUBHOCTH 3IPABOOXPAHECHHS.

IIpakTHyeckasi HeHHocTh: CucreMa, pa3paboTaHHas B paMKaxX IPOEKTa, UMEET BBICOKYIO
NPUKIAIHYI0O 3HAYUMOCTh. OHa MO3BOJIAET YCKOPUTH MPOLIECC AMArHOCTUKH, aBTOMAaTHU3UPOBATH

00paboTKy METUITMHCKUX JAHHBIX U MIPEJIOCTaBUTh BpayaM MHCTPYMEHTHI JJIsl IEPCOHAIN3UPOBAHHOTO



neuyeHus. [IpoekT MOXeT ObITh BHEPEH B METUIIMHCKUX YUPEKACHUAX IS yIyUIICHUS KauecTBa YCIyT

1 TpoHITaKTUKH 32a00JI€BaHUN.



REZUMAT
la teza de master cu tema “SISITEM DE INVATARE AUTOMATA PENTRU
DIAGNOSTICAREA MEDICALA APLICAT IN TELEMEDICINA ”

Lucrarea este dedicatd cercetarii si dezvoltarii unui sistem de telemedicind utilizand tehnologii
de inteligentd artificiala (IA) pentru imbunatatirea diagnosticului si a previziunii bolilor. Proiectul
vizeaza integrarea tehnologiilor moderne, cum ar fi retelele neuronale si fisele medicale electronice
(FME), pentru a creste acuratetea si eficienta asistentei medicale. In cadrul cercetirii, a fost dezvoltati
o platformd care permite colectarea, procesarea si analiza datelor medicale ale pacientilor, precum si

sprijinirea medicilor 1n luarea deciziilor.

Cuvinte-cheie: inteligentd artificiala, telemedicina, fise medicale electronice, prognoza bolilor, retele

neuronale, date medicale, diagnostic.

Domeniul de cercetare: Lucrarea acoperd domeniile telemedicinei, inteligentei artificiale si analizei de
date mari. Cercetarea se concentreazd pe dezvoltarea algoritmilor pentru procesarea informatiilor

medicale, automatizarea diagnosticului si cresterea personalizarii tratamentului.

Scopul lucrarii: Scopul principal este dezvoltarea unui sistem de telemedicina integrat, care sa sprijine

medicii in diagnosticarea si prognoza bolilor utilizand IA. Sistemul este orientat spre optimizarea

.....

Noutatea si originalitatea: Noutatea lucrarii consta in utilizarea retelelor neuronale pentru procesarea
datelor medicale, ceea ce permite prognoza dezvoltarii bolilor pe baza simptomelor, datelor de laborator
si predispozitiei genetice. Originalitatea proiectului consta in integrarea 1A cu FME, creand conditii

pentru automatizarea diagnosticului si cresterea preciziei prognozelor.

Semnificatia teoreticd: Lucrarea contribuie la dezvoltarea bazei teoretice privind aplicarea 1A in
medicina, propunand abordari pentru procesarea si analiza volumelor mari de date, precum si metode de
prognoza bazate pe analiza multifactoriala. Cercetarea subliniaza, de asemenea, importanta digitalizarii

informatiilor medicale pentru cresterea eficientei sistemului de sanatate.

Valoarea aplicativa: Sistemul dezvoltat in cadrul proiectului are o valoare aplicativa ridicatd. Acesta
permite accelerarea procesului de diagnosticare, automatizarea procesarii datelor medicale si ofera
medicilor instrumente pentru un tratament personalizat. Proiectul poate fi implementat in institutiile

medicale pentru Tmbunatatirea calitatii serviciilor si prevenirea bolilor.



SUMMARY

The master's thesis titled: "MACHINE LEARNING SYSTEM FOR MEDICAL DIAGNOSIS
APPLIED IN TELEMEDICINE"

The work is dedicated to the research and development of a telemedicine system using artificial
intelligence (Al) technologies to improve the diagnosis and prediction of diseases. The project focuses
on the integration of modern technologies, such as neural networks and electronic medical records
(EMR), to enhance the accuracy and efficiency of medical care. As part of the research, a platform was
developed that enables the collection, processing, and analysis of patients' medical data, as well as

supporting doctors in decision-making.

Keywords: artificial intelligence, telemedicine, electronic medical records, disease prediction, neural

networks, medical data, diagnosis.

Research domain: The work covers the fields of telemedicine, artificial intelligence, and big data
analysis. The research focuses on developing algorithms for medical data processing, automating

diagnosis, and increasing treatment personalization.

Objective: The main goal is to develop an integrated telemedicine system that supports doctors in
diagnosing and predicting diseases using Al. The system aims to optimize medical processes, increase

service accessibility, and improve the quality of healthcare.

Novelty and originality: The novelty of the work lies in the use of neural networks for medical data
processing, enabling disease prediction based on symptoms, laboratory data, and genetic predisposition.
The originality of the project consists in the integration of Al with EMR, creating conditions for

automated diagnosis and improved prediction accuracy.

Theoretical significance: The work contributes to the theoretical foundation for applying Al in
medicine, proposing approaches for processing and analyzing large volumes of data, as well as methods
for prediction based on multifactorial analysis. The research also emphasizes the importance of

digitizing medical information to enhance healthcare system efficiency.

Practical value: The system developed within the project has high practical value. It allows for faster
diagnosis, automated medical data processing, and provides doctors with tools for personalized
treatment. The project can be implemented in medical institutions to improve service quality and disease

prevention.



COILEPKAHUE

CIIMCOK PUCYHKOB, TPA®UKOB, TUATPAMM U CXEM
CIIUCOK COKPAIIEHUM
BBEJIEHUE

1. CTATUCTHUKA U BOJIBIIUE JAHHBIE B 3IPABOOXPAHEHHNHA: POJIb
MAIIWMHHOI'O OBYYEHUA B MEJUIIUHCKUX UCCJIIEJOBAHUAX

1.1. Jomonnenne k MedMax Platform
1.2. ickyccTBEHHBIN MHTEIUIEKT B chepe MeAULIMHBI
1.3. Dnexkrpudukaiyss MEIUIUHCKUX TaHHBIX

1.4. Cratuctuka 3aboneBanuii B Moaaose

2. PABPABOTKA U CO3JAHHUE AJITOPUTMOB UCKYCCTBEHHOI'O
HUHTEJJIEKTA U CO3JAHUE BA3bI JAHHBIX

2.1. MamuHHOE 00y4YeHue U ero MpUMEHEHNE
2.2. Coznanue 0a3pl nanHbIX A1 [lonb30BaTesneit 1 UM CBA3U MEXIY HUMHU

2.3. Anroput™m padotsel MU ¢ MeIMIIMHCKUMU TaHHBIMU: JOOABICHUE HETOCTAIOITIX

CUMIITOMOB
3. AHTET'PAIIUS KJIMEHTCKOM YACTH C CEPBEPOM
BbIBO/bI
BUBJINOI'PA®USA
INPUJIOKEHUSA

10
11

12
12
15
19
25

36
36
38

52
59
68
71
75



CIIMCOK PUCYHKOB, ' PA®UKOB, IUAT'PAMM U CXEM

Pucynox 1.1.
Pucynox 1.2.
Pucynok 1.3.
Pucynoxk 1.3.
Pucynox 2.1.
Pucynox 2.2.
Pucynok 2.3.
Pucynok 2.4.
Pucynox 2.5.
Pucynoxk 2.6.
Pucynox 2.7.
Pucynok 2.8.
Pucynok 3.1.
Pucynox 3.2.

MedMax Platform

JuarpamMma TEKyILero JUIIOMHOTO MPOEKTa

Jluarpamma, oToOpakaroriasi pacnpocTpaHeHHbIe 3a0oneBanus B Mosiose.
CtpyKTypa CMEPTHOCTH

Cxemaruueckoe npeacTaBieHue basbl JaHHBIX

Anroput™m pabotsl UM ¢ METUITUHCKUMU JaHHBIM

[Ipumep 1 BBIXOAHBIX TAaHHBIX

[Iprumep 2 BBIXOAHBIX TAHHBIX

Peanuzanus cucrembl aHaIM3a MEJUIIMHCKUX JaHHBIX Ha miatgopme .NET
Anroput™m pabotsl UM ¢ METUIIMHCKUMU JaHHBIMU

[Tpumep 0OHOBIIEHUS CUMIITTOMOB 0OJIC3HU

Peanuzamuu cepBuca o6HoBIeHUs qaHHBIX Update Service Ha NET (C#)
Kaxk yctpoen Rabbit mq

Endpoints Medical Al



1.

2
3
4
3.
6
7
8

CIIUCOK COKPAIIIEHUN

NN / Al — UckyccrBennbrit natemuiekT (Artificial Intelligence)
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DL — I'my6oxoe o6yuenne (Deep Learning)

MPT — MarautHO-pe30oHaHCHasE TOMOrpadus

KT — KomnbsrotepHast ToMmorpadus

OKT" — Dnekrpokapaunorpadus

OMK — D5eKTpOHHBIE METUIIMHCKUE KAPThl

NET WebAPI - NET WebAPI - dbpeitmBopk 1u1s1 co3manmsi BEO-CEPBUCOB € UCIIOIb30BAHUEM

texuoioruu ASP.NET.
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API (Application Programming Interface) - API (unrepdeiic npukiaagHoro
MPOrPaMMHUPOBAHNUSA) - COBOKYITHOCTh METOJOB U (DYHKIUH, MPEIOCTABISIEMBbIX IIPOTPAMMHBIM
oOecrieueHreM JJi B3aUMOJICHCTBUS C IPYTUMH IPOTrpaMMaMH.

URL - URL (Uniform Resource Locator) - anpec pecypca B aTepHere.

Backend (cepBepnast uacth) - Backend (cepBepHas 9acTh) - 4aCTh MPOTPAMMHOTO
obecrieueHus, BHITTOHSIONMAs 00pa0OTKy TaHHBIX M OU3HEC-JIOTHKY Ha CepBepe.
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obecreueHust, MPeJoCTABIISIONIAs HA0Op HHCTPYMEHTOB M OMOIMOTEK /IS CO3/IaHus
IIPUIOKEHUH.

REST API — Representational State Transfer Application Programming Interface
(ITporpammHBIif HHTEpDEHC Tepeaur COCTOSTHUS MPEACTABICHUS )

HTTP/HTTPS — HyperText Transfer Protocol / HyperText Transfer Protocol Secure
(ITpoToko:a nepenaun runeprekcTa / 3auMIIEHHBIN TPOTOKOI MEpeJadud THIePTEKCTa)
BestHTTP — bubaunoreka mist padotsl ¢ HTTP-3anpocamu (0661400 B KoHTeKcTe Unity wiu
JIPYTUX TPUTTIOKCHUN )

SSL/TLS — Secure Sockets Layer / Transport Layer Security (Cion 6€30macHbIX COKETOB /
0€30MaCHOCTh TPAHCIIOPTHOTO YPOBHS)

JWT — JSON Web Token (Be6-Token Ha ocHOoBe JSON)

JSON - JSON (JavaScript Object Notation) - TeKCTOBBIH (hopMaT oOMEHa JaHHBIMH,
OCHOBaHHBIN Ha CUHTaKcuce JavaScript.

OAuth 2.0 - OAuth 2.0 - mpoTOKOJ aBTOPU3AINH, UCTIONb3YEMBbIH 17151 0€301MacHOM

ABTOpHU3alun HpI/IJ'IO)KCHI/Iﬁ " OOCTYIIA K 3allTUIIICHHBIM peCypCaM.
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BBEAEHHUE

Ha ceroansamnmii 7eHb B MEMIIMHCKOM MIPAKTHUKE CYIIECTBYET HECKOJIBKO KITFOUEBBIX MPOOIIEM,
KOTOpBIE€ TPEOYIOT 3P PEKTUBHBIX PEIICHUN C UCIIOJIb30BAHUEM HOBBIX TEXHOJIOTHH.

1. MHorue 3a00yieBaHus aaITHPOBATIUCH M BUJIOU3ZMEHWINCH [1]. DTO mpuBeno K ToMy,
YTO MX [EpPBBIE CUMIITOMBI CTaJd MEHEE OYEBHUIHBIMHU I JIMarHOCTUKMA HA PAHHUX CTaaMsX.
CoBpeMeHHbBIE METO IbI JUATHOCTHKY HE BCETa CIOCOOHBI CBOEBPEMEHHO BBISIBUTH N3MEHUBIITUECS WITH
HOBBIC CHMIITOMBI, YTO CHW)KA€T IIIAHCHI HAa YCHemHoe JedeHue [2].UToObl crmpaBUTBCS C ITOU
npobsiemoil, Hamt U nomkeH yMeTh aHaTU3UpOBaTh U OTCIICKHUBATH 3BOJIOIUIO0 CUMIITOMOB, a TaKKe
MPEJICKa3bIBaTh IMOSBJICHUE HOBBIX MPHU3HAKOB 3a0osieBaHui. [IporHo3upoBaHre HOBBIX CHMIITOMOB
MO3BOJIUT OBICTpPEE pearupoBaTh HA M3MEHECHHsI B TOBEIECHUU OOJE3HW W Ha3zHA4yaTh 0OoJiee TOYHOE
JIEUYEHUE.

2. 3HauuTenbHAs YacTh OOJE3HEW HOCUT TEHETHYECKHH XapakTep M TepenaeTcs TIo
HACJIEJICTBY OT OJIHOTO MOKOJICHUS K IpyroMy [3]. Tekyiire MeTo1bl TMarHOCTUKU YaCTO HE YUYUTHIBAIOT
HACJIEICTBEHHYIO MPEPACIIONI0KEHHOCTh, UTO CHIKAET 3 (HEKTUBHOCTH JOITOCPOUHOM MPODUIaKTUKN
3aboneBanuii. Hamm MU Oyzner pemath 3Ty 3aaady, OTCIECKMBAsS CUMOTOMBI Yy HOBBIX IMOKOJCHHN
MAIMEHTOB U aHAJIM3UPYs JaHHBIE O 3I0POBbE MX POJCTBEHHUKOB. TakuM 00pa3oM, CHUCTEMA CMOXKET
BBISIBJISITh T€HETHUYECKYIO0 MPEApPacHoiOKEHHOCTh K 3a00JIeBaHUSAM U MOMOraTh BpayaM NPUHUMATH
peLIeHusT Ha OCHOBE JI0JITOCPOYHOI0 aHAIN3a JAHHBIX O HECKOJIBKUX MOKOJICHUSX.

3. CoBpeMeHHasi MEIUMIIMHA BCE Yallle ONMUPAETCs Ha UCKyccTBeHHbINH uHTeiiekT (UMW) u
aHaM3 OONBIIMX JAHHBIX, YTOOBI YIYUIIUTh TUATHOCTUKY U JieUeHHEe manueHToB. OauH u3 Hanboee
NEPCIEKTUBHBIX MOJIX0/I0B — MCIOJb30BaHUE MEIUIIMHCKUX JTAHHBIX JBYX ITOKOJIEHUH JIJISl BBISIBICHUS
reHeTUYecKuX 3a0osieBaHUN. DTa CTpaTerusl MO3BOJISIET YYUTHIBATh HACIEACTBEHHbIE (DAKTOPBHI U
MOBBIIIAET TOYHOCTh TMATHOCTUKY OJlarojaps aHaAIM3y CEMEHHOro aHaMHe3a U CUMITOMOB [4].

B pe3ynbrate, nanHas paboTa pemaeT 1Be BaXKHbIC 3a[a4H:

1. OOHapyxeHHEe U3MEHHUBIIUXCS CUMOTOMOB U TMPOTHO3UPOBAHHE HOBBIX IPU3HAKOB
3a00JIeBaHUM.

2. OTcnexuBaHUE TEHETUYECKOW MPEIPACIIONONKEHHOCTH K 3a00JIEBAaHUSM Y TMOCIEAYIOMNX
MOKOJICHUH, YTO MO3BOJIUT MOBBICUTH TOYHOCTh JUATHOCTUKU U MPO(PHUIAKTUKH.

OTH NOJAXOJbl 3HAUYNTEIBHO YJIY4YIIaT PAHHIOK JUArHOCTUKY M MOMOTYT BpadyaMm B IPUHSATHH
pElIeHUH, YTO B KOHEYHOM UTOTe MPHUBEAET K YAYUYIICHUIO KayeCcTBa MEAUIIMHCKOTO OOCITYKUBaHUS 1

CHUXXCHUIO PUCKA NO3JHCT'O BBISABJICHUA 0oJIe3HEH.

11



BUBJ/INOI'PA®UA

. IIpecc-cnyx6a BO3, “BO3 o00HOBHJIa CHUCOK JEKapCTBEHHO-YCTOWYUBLIX OaKTepuid,
MPEACTABIISAIONINX HAMOOJBINYIO YIpo3y JUIsl 30pOBbs uenoBeka.” [mocemeno 25.09.2024],

[Online]. HoctymHo:https://www.who.int/ru/news/item/17-05-2024-who-updates-list-of-drug-

resistant-bacteria-most-threatening-to-human-health

. IIpecc-cnyx6a BO3, “MupoBsie nuaepbl 0053yI0TCS MPUHATH PEIIUTEIBHBIC MEPHI TI0 O0pbOe C
YCTOMYMUBOCTBIO K TMPOTUBOMUKPOOHBIM mpemnaparam.” [mocemeno 25.09.2024], [Online].

Hocrymro:  https://www.who.int/ru/news/item/26-09-2024-world-leaders-commit-to-decisive-

action-on-antimicrobial-resistance

. J.N. C. Bailey, M. A. Pericak-Vance, and J. L. Haines, “The impact of the human genome project
on complex disease.,” Genes (Basel)., vol. 5, no. 3, pp. 518-535, Jul. 2014, doi:
10.3390/genes5030518, [mocemeno 25.09.2024], [Online].

HoctymHo: https://pmc.ncbi.nlm.nih.gov/articles/PMC4198915/

S. Abdallah et al., “Te Impact of Artificial Intelligence on Optimizing Diagnosis and Treatment
Plans for Rare Genetic Disorders.,” Cureus, vol. 15, no. 10, p. e46860, Oct. 2023, [mocemieHo
30.09.2024] [Online].

HocrtymHo: https://pmc.ncbi.nlm.nih.gov/articles/PMC10636514/

. M. Soori, B. Arezoo, and R. Dastres, “Artificial intelligence, machine learning and deep learning
in advanced robotics, a review,” Cogn. Robot., vol. 3, pp. 54-70, 2023, [mocemeno 30.09.2024],
[Online] octymHo: https://doi.org/10.1016/j.cogr.2023.04.001

. Gramovici Ludmila, “ELABORAREA SOFTWARE-LUI PENTRU TERMINALUL DE

EXAMINARE MEDICALA PRIMARA SI INREGISTRAREA PREALABILA A
PACIENTILOR,” Teza de licentd, Universitatea Tehnica a Moldovei, 2023.

S. A. Alowais et al., “Revolutionizing healthcare: the role of artificial intelligence in clinical
practice,” BMC Med. Educ., vol. 23, no. 1, p. 689, 2023, [mocemeno 25.09.2024],[Online].
HocrtymHo: https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z

. Amisha, P. Malik, M. Pathania, and V. K. Rathaur, “Overview of artificial intelligence in
medicine.,” J. Fam. Med. Prim. care, vol. 8, no. 7, pp. 2328-2331, Jul. 2019, [07.10.24],
[Online].

HocrtymHo:https://pme.ncbi.nlm.nih.gov/articles/PMC6691444/

. A. Gedikci Ondogan, M. Sargin, and K. Canoz, “Use of electronic medical records in the digital
healthcare system and its role in communication and medical information sharing among
healthcare professionals,” Informatics Med. Unlocked, vol. 42, p. 101373, 2023,[12.10.24],
[Online].

71



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

HocrymHo:https://www.sciencedirect.com/science/article/pii/S2352914823002198
BO3, “OB30P COCTOSHHMA 310POBbS 1 3IPABOOXPAHEHNS B PECITYBJIMKE

MOJIJIOBA,” 2001. [attended 13.10.2025], [Online]. Available:
efaidnbmnnnibpcajpcglclefindmkaj/https://iris.who.int/bitstream/handle/10665/277126/E72418
R.pdf

D. T. P. D. Mestrovi¢, “Types of Influenza.” [attended 15.10.2024], [Online]. Available:
https://www.news-medical.net/health/Types-of-Influenza.aspx
https://www.news-medical.net/condition/Influenza

Vardhmaan Jain; Rishik Vashisht; Gizem Yilmaz; Abhishek Bhardwaj., “Pneumonia
Pathology.,” StatPearls [Internet]. Treasure Isl. StatPearls Publ., 2023, [attended 25.01.2025],
[Online]. Available: https://www.ncbi.nlm.nih.gov/books/NBK 526116/

Edgardo Olvera Lopez; Brian D. Ballard; Arif Jan., “Cardiovascular Disease,” StatPearls
[Internet]. Treasure Isl. StatPearls Publ., 2023, [attended 25.01.2025], [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK 535419/

Amit Sapra; Priyanka Bhandari., “Diabetes,” StatPearls [Internet]. Treasure Isl. StatPearls
Publ., 2023, [attended 20.12.2025], [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK551501/

[1. ®nax, Mawunnoe obyuenue. Hayka u uckyccmeo nocmpoenusi aicopummos, Komopbvie
uzenexaom 3nanus u3z oauwnvix. JImrPec, 2022. [attended 25.01.2025], [Online]. Available:
https://books.google.md/books?id=sm39DQAAQBAJ

b. Xenpuk, P. JIxo3ed, and ®@. Mapk, Mawunnoe obyuenue. 2017. [attended 10.01.2025],
[Online]. Available: https://books.google.md/books?id=Y_cxDwAAQBAJ

NILSSON Nils J. Introduction to Machine Learning, Morgan Kaufmann Publishers, (online)
1998, 188 p. [attended 22.11.2024]. JoctynHo: https://ai.stanford.edu/~nilsson/MLBOOK.pdf
Y. S. Abu-Mostafa, M. Magdon-Ismail, and H. T. Lin, Learning from Data: A Short Course.
AMLBook.com, 2012. [attended 10.01.2025], [Online]. Available:
https://books.google.md/books?1d=iZUzMwEACAAJ

M. Tops, S. C. J. Huijbregts, and F. T. A. Buisman-Pijlman, “Commentary: Intranasal Oxytocin
Treatment Increases Eye-Gaze Behavior toward the Owner in Ancient Japanese Dog Breeds.,”
Front. Psychol., vol. 9, p. 1473, 2018, doi: 10.3389/fpsyg.2018.01473

Telemedicine: Opportunities and Developments in Member States. [mocemeno 22.11.2024].

HoctymHo: https://www.who.int/goe/publications/goe_telemedicine_2010.pdf

D. Ravi et al., “Deep Learning for Health Informatics,” IEEE J. Biomed. Heal. Informatics, vol.
21, no. 1, pp. 4-21, 2017, doi: 10.1109/JBHI.2016.2636665.

B. Berorun, Mamemamuueckue ocrogvl mawunno2o obyuenus u npocrosuposarnus. JlutPec,

72



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2022.[10.01.25], [Online]. Available: https://books.google.md/books?id=0 DGBgAAQBAJ

E. B. C. A. B. Crapmunun, E. . AkcenoBa, B. D. Anapycos, C. 0. I'opbatos, M. /I.
[Maxypunse, “TEJIEMEJJULIMHA B MEJUILIMHCKHNX OPI'AHU3ALUAX
MOHOI'PA®US,” Mocksa, 2023. [attended 11.01.2025], [Online]. Available:
niioz.ru/upload/iblock/c49/c49ec9c8159cbtbed4c841a93266972fa.pdf

T. Davenport and R. Kalakota, “The potential for artificial intelligence in healthcare.,” Futur.
Healthc. J., vol. 6, no. 2, pp. 94-98, Jun. 2019, doi: 10.7861/futurehosp.6-2-94.

G. de M. Costa, “New insights into cortisol levels in PTSD.,” 2016, Brazil. doi: 10.1590/1516-
4446-2015-1795.

N. Khan, “The Role Of Big Data Analytics in Healthcare,” Int. J. Soft Comput. Softw. Eng.
[JSCSE], vol. 11, Sep. 2021.

C. Elendu et al., “Ethical implications of Al and robotics in healthcare: A review.,” Medicine
(Baltimore)., vol. 102, no. 50, p. e36671, Dec. 2023, doi: 10.1097/MD.0000000000036671.

C. C. Agbo, Q. H. Mahmoud, and J. M. Eklund, “Blockchain Technology in Healthcare: A
Systematic Review,” 2019. doi: 10.3390/healthcare7020056.

M. Kayaalp, “Patient Privacy in the Era of Big Data.,” Balkan Med. J., vol. 35, no. 1, pp. 8-17,
Jan. 2018, doi: 10.4274/balkanmed;j.2017.0966.[mocemerno 11.01.2025],[Online]. HoctymHo:
https://ieeexplore.ieee.org/document/7801947 (21)

R. Damasevi¢ius and O. O. Abayomi-Alli, “The Future of Telemedicine: Emerging
Technologies, Challenges, and Opportunities,” in Metaverse Applications for Intelligent
Healthcare, L. Gaur and N. Z. Jhanjhi, Eds., Hershey, PA, USA: IGI Global, 2024, pp. 306-338.
doi: 10.4018/978-1-6684-9823-1.ch010.
Ccouika: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4083574/

Microsoft, “C# language documentation.” [attended 12.01.2025], [Online]. Available:

https://learn.microsoft.com/en-us/dotnet/csharp/

M. de Bruijne, “Machine learning approaches in medical image analysis: From detection to
diagnosis,” Med. Image Anal., vol. 33, pp- 94-97, 2016, doi:
https://doi.org/10.1016/j.media.2016.06.032.

C. S. Kruse, B. Frederick, T. Jacobson, and D. K. Monticone, “Cybersecurity in healthcare: A
systematic review of modern threats and trends.,” Technol. Heal. care Off. J. Eur. Soc. Eng.
Med., vol. 25, no. 1, pp. 1-10, 2017, doi: 10.3233/THC-161263.

E. Hossain et al., “Natural Language Processing in Electronic Health Records in relation to
healthcare decision-making: A systematic review.,” Comput. Biol. Med., vol. 155, p. 106649,
Mar. 2023, doi: 10.1016/j.compbiomed.2023.106649.

J. Greiwe and S. M. Nyenhuis, “Wearable Technology and How This Can Be Implemented into

73



Clinical Practice.,” Curr. Allergy Asthma Rep., vol. 20, no. 8, p. 36, Jun. 2020, doi:
10.1007/s11882-020-00927-3.[mocemeno 12.01.2025],[Online].
HoctymHo: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6461432/

36. “Predictive Analytics in Healthcare: Opportunities and Challenges.” [Online]. Available:

https://dataflog.com/read/predictive-analytics-in-healthcare-opportunities-and-challenges/

37. B. Qudah and K. Luetsch, “The influence of mobile health applications on patient - healthcare
provider relationships: A systematic, narrative review,” Patient Educ. Couns., vol. 102, no. 6,
pp. 1080-1089, 2019, doi: https://doi.org/10.1016/j.pec.2019.01.021.

38. G. Kukharev, E. Kamenckas, Y. Matveev, and N. Shchegoleva, Memoos: obpabomku u

pacno3nasanus uzoopasdicenull 1uy 8 3adauax ouomempuu (Methods of facial images processing
and recognition in biometrics). 2013.

39. A. BacunbeB, [Ipocpammupogarnue na C# onsa nauunarowux. Ocnosnbie cgedenus. JlutPec, 2018.
[attended 12.01.2025], [Online]. Available:
https://books.google.md/books?1d=BjZfDwAAQBAJ

40. RabbitMQ: Documentation: Table of Contents [online][accesat: 12.01.25]Disponibil:

https://www.rabbitmg.com/

41. “Javascript WebSocket.” [attended 15.01.2025], [Online]. Available:

https://learn.javascript.ru/websocket

74



