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ADNOTARE

La teza de diploma cu tema: "Dezvoltarea unui dispozitiv pentru gestionarea cardului medical electronic
utilizdnd modulul NFC".

Lucrarea de diploma consta dintr-0 introducere, trei capitole, concluzii, bibliografie care include 21 de
surse, 1 anexa si 72 de pagini de text principal, care contine 28 de ilustratii, inclusiv grafice, scheme si
tabele necesare pentru reprezentarea vizuald a materialului.

Cuvinte cheie: NFC, card medical electronic, automatizare, securitatea datelor, identificare.
Relevanta cercetarii este determinata de necesitatea cresterii nivelului de automatizare si securitate in
domeniul medical, ceea ce necesitd implementarea tehnologiilor moderne pentru optimizarea lucrului
cu datele medicale si cresterea comoditatii utilizarii acestora.

Scopul lucrarii este proiectarea si crearea unui dispozitiv functional capabil sa citeascd, sa inregistreze
si sd gestioneze datele cardului medical electronic utilizand module NFC. Dispozitivul trebuie s
contribuie la optimizarea proceselor administrative 1n institutiile medicale si sd asigure un nivel ridicat
de protectie a datelor pacientilor.

Noutatea stiintifica a lucrarii consta in integrarea tehnologiei NFC intr-un dispozitiv compact cu functii
de securitate extinse, precum si in crearea unei interfete intuitive care va permite gestionarea convenabila
a datelor medicale. In cadrul cercetarii, sunt propuse noi metode de protectie a datelor, conforme cu
cerintele moderne de securitate.

Semnificatia teoretica a lucrarii include analiza principiilor de functionare a modulelor NFC, aplicarea
acestora In domeniul sandtatii, precum si studierea standardelor internationale privind protectia
informatiilor medicale, cum ar fi GDPR s1 HIPAA.

Semnificatia practica a lucrdrii constd in dezvoltarea si implementarea cu succes a unui prototip
functional al dispozitivului, incluzadnd proiectarea partii hardware si crearea software-ului asociat. O
atentie deosebita este acordata testarii dispozitivului in conditii reale de operare.

Astfel, lucrarea de diploma realizatd reprezinta un studiu axat pe crearea unei solutii inovatoare pentru
automatizarea si protectia datelor medicale, contribuind la imbunatatirea calitatii serviciilor medicale si

la cresterea comoditdtii utilizarii acestora.



ADNOTATION

For the master’s degree on the topic: "Development of a device for managing electronic medical cards
using the NFC module™.

The thesis consists of an introduction, three chapters, conclusions, a bibliography that includes 21
sources, 1 appendix, and 72 pages of main text, which contains 28 illustrations, including graphs,
diagrams, and tables necessary for the visual representation of the material.

Keywords: NFC, electronic medical card, automation, data security, identification.

The relevance of the research is determined by the need to increase the level of automation and security
in the medical field, which requires the implementation of modern technologies to optimize the work
with medical data and increase their usability.

The objective of the thesis is to design and create a functional device capable of reading, recording, and
managing electronic medical card data using NFC modules. The device should contribute to the
optimization of administrative processes in medical institutions and ensure a high level of patient data
protection.

The scientific novelty of the thesis lies in the integration of NFC technology into a compact device with
extended security functions, as well as in the creation of an intuitive interface that will allow convenient
management of medical data. The research proposes new methods of data protection that meet modern
security requirements.

The theoretical significance of the thesis includes the analysis of NFC module operating principles,
their application in the healthcare field, and the study of international standards regarding the protection
of medical information, such as GDPR and HIPAA.

The practical significance of the thesis is reflected in the development and successful implementation
of a functional prototype of the device, including hardware design and the creation of associated
software. Special attention is given to testing the device under real operating conditions.

Thus, the completed thesis represents a study focused on creating an innovative solution for the
automation and protection of medical data, contributing to the improvement of medical service quality

and increasing their usability.



PE3IOME

K nunnomHo# pabote Ha Temy: «PazpaboTka ycTpoicTBa sl yIpaBICHUS SJCKTPOHHON MEIUIMHCKON
KapToi ¢ ucnoaszoBanueM NFC-momyns».

JumiomHast paboTa COCTOUT U3 BBEJICHUS, TPEX IJI1aB, 3aKI0YeHUs], Oubnuorpaduu, Bxirodaromei 21
WCTOYHUK, | TpUIOKEHWEe, a Takke 72 CTpaHWl] OCHOBHOIO TEKCTa, KOTOPBIM COACPKHUT 28
WUTIOCTPAINA, BKIItOYast rpaduKu, CXeMBbI U TaOIHIIbI, HEOOXOAMMBIE [T HATJISAHOTO TPEACTaBICHUS
MaTepuaa.

Kutouesble ciioBa: NFC, snexkTpoHHas MeIUIIMHCKAs KapTa, aBToMaTHU3alus, 6e30MacHOCTh JaHHBIX,
UJEeHTU(DUKAITHUA.

AKTYyaJIbHOCTB HCCJIEA0BAHUA 00YCIIOBIEHA HEOOXOAMMOCTBIO MOBBIIIEHHS YPOBHS aBTOMAaTU3aIUH
1 0e30MacHOCTH B MEIUIIMHCKOH cdepe, 4To TpeOyeT BHEAPEHHsS] COBPEMEHHBIX TEXHOJOTHH st
ONTUMHU3AIMU PAOOTHI C MEIUIMHCKUMHU JAHHBIMU U MOBBIIIEHUS y100CTBA UX UCIIOJIb30BAHMUS.

Henap paGoThbl 3aKiiovaeTcss B MPOCKTHPOBAHUU U CO3JAHMM (PYHKIIMOHAIBHOTO YCTPOMCTBA,
CIOCOOHOTO CYMTHIBATH, 3AIMCHIBATh W YIPABIATH JAHHBIMH SJIEKTPOHHOW MEIMIIMHCKOW KapThl C
npumenenneM NFC-monyneil.

Hayunasi HoBH3Ha paboThI 3aKiI04aeTcsi B UHTerpanuu Texnonoru NFC B KOMIakTHOE YCTPOMCTBO
C paclIUpeHHbIMH (YHKUIUSAMUA O€30MacHOCTH, a TaKXe B CO3JaHUM HWHTYUTHBHO MOHSITHOTO
uHTepdeiica, KOTOPHII MO3BOJIUT OCYLIECTBIISITh YI0OHOE yNpaBieHHE MEAUIIMHCKUMH JaHHbIMU. B
pamMKax HCCIEJOBAHMS MPEIJIOKEHbl HOBBIE METOJbl 3aIIMTHl JAHHBIX, COOTBETCTBYIOIIHE
COBPEMEHHBIM TPEeOOBaHUSIM 0€30M1aCHOCTH.

TeopeTnyeckass 3HAYMMOCTH PaOOTHl BKJIIOYAET aHanu3 MpHHOUIOB paboTel NFC-momyneit, ux
IIpUMEHEHNE B c(epe 3/[paBOOXpAaHEHHS, a TAKKe U3yUeHHE MEXIyHApOJAHbIX CTAaH/IApPTOB M0 3allIUTe
MeauiuHCcKor nHpopmannu, Takux kak GDPR u HIPAA.

IIpakTnyeckass 3HAYMMOCTH padOTHI BBIpaXKAeTcs B pPa3pabOTKE U YCIEUIHOW peanu3aluu
(YHKIIMOHATTBHOTO TMPOTOTHUIIA yCTPOWCTBA, BKJIIOYAIOIIETO MPOEKTUPOBAHHME aNMapaTHOM YacTh U
CO3/IaHHE€ CBS3aHHOTO MporpaMMHOro obecrneueHus. Oco0oe BHHMaHHE YJIE€JIEHO TECTHPOBAHHUIO

YCTPOMCTBA B PEAIbHBIX YCIOBHIX SKCILTyaTallUH.
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BBEJAEHUE

OnekTpoHHas wMeaunuHckas kapra (OMK) — 310 cucrema XpaHeHHs] MEIULIMHCKOM
uHpopmanuu B uppoBoM GopMaTe, KOTOpas MO3BOJISET YIPABIATH TaHHBIMH O 3J0POBBE MALMEHTA U
obecrieuynBaeT JOCTYI K HUM JUTsl Bpadeil U IPYTUX MEAUIIMHCKUX paO0THUKOB. OCHOBHOM 11e1b10 OMK
SIBJISIETCSL YIIPOILIEHHE OOMEHAa METUITMHCKOW WH(MOpMAaIueld MEXIy pa3IMUYHbIMU YUPEKICHUSIMH, a
TaK)K€ MOBBIIICHUE TOYHOCTU U ONEPATUBHOCTU MPHUHATUS MEIUIMHCKUX peuieHuid. Mcnonp3oBanue
DMK crocoOCTBYeT 3HAYUTEILHOMY CHIDKCHUIO OIIUOOK, CBSI3aHHBIX C TPAAUIIMOHHBIMU OyMaKHBIMU
KapTaMH, a Tak)Ke YIpOIIaeT XpaHEHHWE U Tepeaady JJaHHBIX, 9TO OCOOCHHO Ba)KHO B YCJIOBUSX
pacTy1ieit MOOMIBbHOCTH HACEJICHUS U TTI00aTH3aIMi MEAUIIMHCKUX yCIIyT. COBpeMEHHBIE TEXHOJIOTHH,
Takue Kak OecrnpoBOHAs CBS3b, OOJAUHBIC BBIYMCICHUS U MCKYCCTBEHHBIN MHTEIUICKT, PACIIUPSIIOT
(GyHKIIMOHATBHBIC BO3MOKHOCTH DMK, MO3BOJISISE HHTETPUPOBATH €€ C PA3IUYHBIMU YCTPONUCTBAMH U
CUCTEeMaMH, TaKMMH KaK HOCHUMBIE TaJKEThl, JUAarHOCTUYECKOe O00OpydoBaHHE M MOOWIbHbBIE
MPUIOKEHUSA. DTO 00ecrneynBaeT KPyriOCYTOUHBIM JOCTYI K JaHHBIM MHAIlMEHTOB U BO3MOXHOCTh
ONEpPaTUBHOTO pearupoBaHUsi Ha HU3MEHEHUss uXx coctosaHus. Kpome Ttoro, BHeapenue OMK
CIOCOOCTBYET CTaHIAPTH3AIMH MEIUIWHCKAX JAaHHBIX, YTO UTPAeT BAXHYIO POJIb B YIIYUIICHUU
KadecTBa 00CIyKMBaHUS, TPOBEICHUH MEIUIIMHCKUX HCCIEAOBAHUN U pa3pabOTKe HOBBIX METO/OB
nedeHusl. ABTOMATHU3alMsl MPOLECCOB IO3BOJIAET CHU3UTh HArpy3Ky Ha MEIUIMHCKHUI IMepcoHal,
COKpPAaTUTh BpeMsl Ha MMOUCK U 00paboTKy HHPOPMAIINH, a TAK)KE MUHUMH3UPOBATh BEPOSITHOCTh MOTEPU
WU TIOBPEXJEHUs NaHHBIX. OJHAKO, HECMOTps Ha OUYEBHJHBIE NpeuMyllecTBa, BHenpeHue DMK
COTIPSDKEHO C PSZIOM BBI3OBOB, BKJIIOUAsi o0ecrieueHne 0€30MacHOCTH U KOH(DHUICHIIMAIIBHOCTH TaHHBIX,
HEO0OXOMUMOCTh COOIOACHHSI 3aKOHOAATENbHBIX HOPM U CTaHAApPTOB, a TakkKe aJarTalulio
MEIHUIIMHCKOTO MepCcoHana K HOBBIM TEXHOJOTHSM. BakHyr0 ponib Urpaer 3amura WH(popmanuu ot
HECaHKIIMOHUPOBAHHOTO JOCTyNa U KuOeparak, 4yTo TpeOyeT HCIOIb30BaHMS TEPEAOBBIX METO0B
mudpoBaHUS U MHOTOYPOBHEBBIX CUCTEM ayTCHTH(UKAIIIH.

TakuMm 06pazoM, pa3paboTKa U BHEIPEHHE AIIEKTPOHHBIX MEAUIIMHCKHUX KapT SBISETCS BaYKHBIM
[I1aroM Ha MyTH K NU(POBU3AIUYU 3IpaBOOXpaHEHHS, 00ECIICUNBAIOIINUM MOBBIIIEHHE () (HEKTHBHOCTH
paboThl MEAUIIMHCKUX YUPESKICHUM, YIIYUIICHHE B3aUMOJCHCTBUS MEXKy MAIMEeHTAaMH W Bpadyamu, a

TAKXC MOBBINICHUE KaY€CTBa MCIUIINHCKUX YCIIYT B LICJIOM.
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