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hampers the ability to assess the risks linked to emerging digital changes, which is
essential for justifying further investment in Yemen's healthcare sector.

The digital transformation of Yemen’s healthcare sector offers both opportunities and
challenges. As providers increasingly adopt technology to improve services, the
significance of data protection becomes paramount. By implementing strategies such as
secure telecommunications infrastructure, enhanced EHR systems, robust telemedicine
platforms, staff training, collaboration with cybersecurity experts, and data anonymization
techniques, Yemen can strengthen digital resilience in its healthcare system. These
initiatives will safeguard sensitive health information, build patient trust, and ensure
equitable access to healthcare services across the nation.
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PRIVACY AND DATA PROTECTION IN DIGITAL HEALTHCARE:
CHALLENGES AND INNOVATIONS
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This work explores the critical challenges of privacy and data protection in the digital
transformation of healthcare. It examines the reliance on digital health systems for storing
sensitive medical information and the implications for cybersecurity and patient trust. The
discussion highlights the importance of secure Telecommunications Infrastructure (TI), effective
authentication methods, and compliance with legal standards to safeguard data. Additionally, the
work addresses the use of anonymized data for research purposes and the balance between
innovation and patient privacy in telemedicine services.
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KOHOUAEHUMAIIBHOCTb U 3ALLUTA AAHHbLIX B LUOGPOBOM
3APABOOXPAHEHUU: BbI3OBbl U THHOBALIUU

I'. A. K. Caun, b. B. Ocunos
Tomenvckuii 2ocyoapcmeennviii Meouyunckull yHueepcumem, Pecnyonuka benapyce

Paccmompenvt kpumuuecku easicHvle npobremvl KOHGUOESHYUATLHOCTIU U 3AWUMbl OAHHBIX 8
VCIOBUSAX YUuPpoeoill mparcghopmayuu 30pasoOXPaAHeHUss, d MAaKdlce poib YUPPOBIX Ccucmem
30PAB0OXPAHEHUSL 8 XPAHEHUU KOHMUOCHYUATbHOU MEOUYUHCKOU UHDOPMAYUY U ee STUSHUE HA KU-
bepbezonachocmv u 0osepue nayuenmos. B xode obOcyscOenus noouepkugaemcs 6adliCHOCHIb
6e30nacHoll  MENEeKOMMYHUKAYUOHHOU UHGPACMPYKMYpP, IPOEKMusHblX Memooo8 daymeHmu-
Quxayuu u cobOOeHUsI NPABOBBIX HOPM OIS 3aUUMbl OAHHBIX. H371001CeHbl 60NPOCHI UCTIONb308AHUA
AHOHUMUZUPOBAHHBIX OAHHBIX 6 UCCLe008ANENLCKUX YEIAX U OAIAHC MeXHCOY UHHOBAYUSIMU U KOHGDUOECH-
YUATILHOCIBIO NAYUEHMO8 8 MENEMEOUYUHCKUX YCIIYax.

KnawueBble ciioBa: KOHQHICHINAILHOCTD, 3allUTa JaHHBIX, HU(POBOE 3APABOOXPAHEHNUE,
TeJIeMeIUIMHA, KHOepOe30acHOCTh, ANEKTPOHHbIE KapThl MAllUEHTOB, aHOHUMH3ALHSI.

The rapid digital transformation of healthcare has revolutionized the way sensitive
medical information is stored and shared. As electronic health systems become
increasingly prevalent, ensuring privacy and data protection has emerged as a critical
challenge. This work explores the implications of digitization on patient trust,
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cybersecurity risks, and the necessity for robust infrastructure and regulatory compliance in
safeguarding health data. The balance between innovation and privacy is essential for the
future of effective healthcare delivery.

As the digital transformation of healthcare accelerates, privacy and data protection
have emerged as pivotal concerns. Digital health systems depend on the storage and
exchange of vast amounts of sensitive information, including medical records and treatment
details, necessitating robust technological infrastructures to safeguard against potential threats.

The digitization of healthcare encompasses various applications, from electronic
patient records to telemedicine consultations. These advancements create opportunities for
improving healthcare access and efficiency, particularly in high-risk scenarios like
pandemics. To this end, secure digital identities, encryption methods, and a reliable
telemedicine framework are essential for ensuring data integrity and confidentiality.

However, the increased reliance on telemedicine raises significant cybersecurity
concerns and challenges regarding the quality of care. To mitigate these risks, healthcare
providers must adhere to industry standards and regulatory requirements, thereby
enhancing virtual care processes. This approach not only improves healthcare availability
but also contributes to a safer, more efficient system overall.

Data protection ensures that personal information is shielded from misuse and
unauthorized access, embodying the principle of self-determination — allowing individuals
to control how their data is used. The healthcare sector routinely collects extensive personal
data, and it is critical for patients to trust that their medical information remains confidential.

The growing interconnectedness of healthcare institutions necessitates stringent data
protection regulations to maintain data privacy during digital transfers and storage. A
secure Telecommunications Infrastructure (TI) dedicated to healthcare allows only
registered individuals and institutions to communicate and share data safely. Patients can
utilize digital services within this framework, such as Electronic Patient Records (ePA) and
Electronic Medication Plans (eMP), which enable them to access their medical data and
control who has access to it.

In physical settings, identity verification often relies on biometric data or personal
identification documents. In digital contexts, secure authentication utilizes usernames,
passwords, tokens, or biometric identifiers linked to a person’s identity. Participants in the
TI, including insured individuals and healthcare professionals, must confirm their identities
through electronic health cards or professional cards.

When registering for an ePA, individuals verify their identities using their health
cards. Subsequent logins can use alternative methods, such as fingerprints. Each ePA is
protected by a unique electronic “file key”, ensuring that only authorized individuals can
access specific medical documents.

Healthcare providers, including telemedicine services, must comply with legal data
protection standards. This includes ensuring that video consultations are conducted using
cutting-edge technology with end-to-end encryption to prevent unauthorized access.
However, many telemedicine services operate over conventional internet connections,
which may expose them to data security vulnerabilities.

Services outside the telecom infrastructure may still face data protection issues, even
if they comply with legal standards. For instance, third-party tracking can occur with user
consent, leading to data collection for marketing or analytics without the patient’s explicit
awareness.

The Enhanced Use of Health Data for Research Institutions Act permits the use of
data from electronic patient records for research purposes, but only with patient consent
and after anonymization to protect individual identities. The Federal Institute for Drugs
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and Medical Devices (BfArM) facilitates access to anonymized data for research and
quality assurance.

While the digital transformation of healthcare offers significant benefits, it also
presents critical challenges related to privacy and data protection. Effective strategies must
be implemented to safeguard sensitive health information, ensuring both compliance with
regulations and the trust of patients in the evolving digital landscape.

The digital transformation of healthcare presents both opportunities and challenges
regarding privacy and data protection. Ensuring the security of sensitive health information
is paramount to maintaining patient trust and delivering quality care. Robust
Telecommunications Infrastructure, effective authentication methods, and adherence to
regulatory standards are essential to mitigate cybersecurity risks. Additionally, the
responsible use of anonymized data for research can enhance healthcare outcomes while
protecting individual privacy. As the sector continues to evolve, a commitment to
safeguarding patient information will be crucial for the sustainable growth of digital
healthcare solutions.
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BNOK YNPABJIEHUSA ONA ABTOMATU3UPOBAHHOM TENMNULbI

M. A. BaokuH, A. E. 3anoabckuii

Tomenvckuti 2ocyoapcmeeH bl MEeXHUYeCKUll YHUsepcumem
umenu I1. O. Cyxoeo, Pecnybnuxa benapyce

Paccmompen  mpunyun nocmpoenus u aneopumm pabomvl 0O10KA ynpagieHus O
ABMOMAMUUPOBAHHOU MeNIUYbl Ha baze MUKpokormpoiepa. Onucana apxumeKmypa cucmemol,
sKOYarOwas coOop OAHHbIX C OAMYUKO8 MeMNepAmypbl, GIANCHOCHU NOU8bl U 8030VXd, A MAKHCE
aHanus napamempos MUKpOKIUMAMA, YNpasieHue UCNOTHUMENbHbIMU VYCMPOUCMEAMY, 6e0eHue
JHcypHana cobvimuii 1 onogewenue onepamopa. Ilpeonodcen yukmyeckull anreopumm pabomul ¢
00PAMHOIL CE513b10, HANPAGTEHHDIL HA MUHUMUZAYUIO GIUAHUS YeI08eYeCcK020 (haKmopa, OnmuMu3ayuo
VCII08UTL BLIPAWUBAHUS U NOBbIULEHIE CIADUTLHOCTU YDOXCAUHOCU 8 PEXCUMe PEaIbHO20 8PEMEHI.

KuiroueBsie ciioBa: aBTOMATU3MPOBaHHAS TEIUIHIA, MUKPOKIMMAT, MUKPOKOHTPOJIIEP, HCTIOIHU-
TeNbHBIE YCTPOWCTBA, MOHUTOPHHT, ToHB, Atmega 328p, ESP32, ynpasnenue ¢ 00paTHO#i CBSI3bIO.

CONTROL UNIT FOR AN AUTOMATED GREENHOUSE
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The report discusses the design principle and operating algorithm of a control unit for an
automated greenhouse based on a microcontroller. The system architecture is described, including
data collection from temperature, soil moisture, and air humidity sensors, analysis of microclimate
parameters, control of actuators), as well as event logging and operator notification. A cyclic
feedback-based operation algorithm is proposed, aimed at minimizing the human factor, optimizing
growing conditions, and increasing yield stability in real time.
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