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THE INFLUENCE OF ARTIFICIAL INTELLIGENCE ON THE FORMATION
OF FUTURE DOCTORS WHEN STUDYING BIOPHYSICS AT A MEDICAL
UNIVERSITY

This article examines the impact of artificial intelligence on the formation of future doctors while
studying biophysics at a medical university. The role of medical professionals is changing as this article
examines the multidimensional impact of Al on clinical practice and medical education. The integration
of artificial intelligence into medical training enhances learning effectiveness through the use of
personalized educational tools such as adaptive learning platforms and virtual patient simulators that
enable medical students to practice diagnostic and therapeutic skills in a safe environment. The research
focuses on the need to rethink medical curricula to include artificial intelligence literacy and ethics
issues so that future doctors can effectively collaborate with artificial intelligence systems while paying
special attention to patient-centered care.

This study shows that artificial intelligence will undoubtedly empower future doctors and will not
be able to replace the human factor in healthcare. It is seen as a transformative tool, and careful
integration into medical practice is required. This article provides recommendations for policy makers,
medical professionals, and healthcare organizations, and suggests using artificial intelligence to create
a more efficient, ethical, and empathetic generation of doctors. This study explores the possibilities and
challenges of artificial intelligence in medicine and contributes to the ongoing debate about the future
of healthcare, while also highlighting the need for a balanced approach to technology adoption. He
advocates an active and ethical position that ensures that Al complements the art and science of
medicine, and aims to protect these fields from any potential compromises caused by technology.
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Kazax-Opyc meduyunanvix ynusepcumemu

Anmamuorl w., Kazakcman

MEIUINHAJIBIK YHUBEPCUTETTE BUOPU3UKAHbBI U3NJI10O010
KEJIEYHEKTEI'M JAPBITEPJIEPINH KAJIBIIITAHBIIIBIHA KACAJIMA
NHTEJUVIEKTTUH TAACUPHU

Maxanada meduyunanvix ynugepcumemme OUOGUIUKAHBL UUTO06060 DOIOHOK dapbleepiiepOut
KATLINMAHLIUBIHA JICACAIMA UHMEIeKMMuH maacupu kapaiam. Meduyunanvix aducmepour poiy
0320pYN JHCAMAM, AHOLIKMAH 0V MAKALAOA HCACATIMA UHTNELTIEKIMMUH KIUHUKATLIK NPAKINUKA2A JCaHa
MeOUYUHATLIK OUnUMee KON 6I4eMOyy maacupu xapaiam. XKacaima unmeniexmmu MeOUYUHATLIK
OKYMyyeda —UHMezpayusioo  A0anmayusiaHean OKyy NIAm@opManapvl  HCAHA — GUPTYATObIK
Oelimanmapobii  CUMYTSMOPIIOPY CHIAKMYY JiceKereumupuicer ounum 6epyy Kypaioapvih KOI0OHYY
MeHeH — OKYMYYHVH — HAMbUINCATYYIAYSYH — dcocopyiamam, OV — MeOUYUHAIbLIK — cmyoeHmmepae
OUACHOCMUKANILIK JCAHA MEPANUSILIK KOHOYMOOPOY KOONCY3 HOUPOOO NPAKMUKAN0020 MYMKYHOYK
bepem. H3unoeo xenewekmezu dapuvleepiep dHeacaima UHMeELIeKm CUCTHEMANAPbl MEHEH HAMBIUNCATYY
Kbl3Mammauibin, Oelmanka Kam KOpYyeo 632040 KOHYA OYypyury YuyH, JHCACAIMA UHMENLIEKM
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MEJTHIIAHA

Cabammyyay2yH JHcana IMuKa Maceneiepun Kammolean MeOUYUHANILIK OKYY NPOSPAMMANAPbIH Kaupa
Kapan 4ulzyy 3apbliobleblHa 6a2blmmaiea.

byn usunoee scacarma unmennekm keieuexmeeu oOapuvleepaepee Kyu-Kyboam 6epepun dicaua
CAnamMammulKmsl CaKmooo02y adamobiK INeMeHMMU arMaumslpa aroacvln kepcomyn mypam. byn
MPAHCHOPMAYUATOOUY KYpal Kamapbl KApaiam HCaHa MeOUYUHATBIK NpaAKmuxaza Kolidam
UHmMezpayuAnoo maian KoliblHam. bByn maxanada cascamuvliapeda, CcaiamMammulKmbl CAKMOO
aoucmepune JHCaHa CanramammslKmsl Cakmoo YIOMOApblHa KOPCOMMONOp bepunun, 0apuvleepiepour
HamMulUdCanyy, SMUKATbIK HCAHA ODOOPYKep MYYHYH MY3YY VUYH HCACAIMA UHMEIeKMMU KOIOOHYVHY
cynywimarm. byn usunoee meduyunaoa ocacarma UHMENIEKMMUH MYMKYHUYAYKMOPYH JiCAHA
KbIUbIHUBLILIKIMAPLIH  UUTI006 MEHeH, CalaMammbvlKmbl CAKMOOHYH Keleue2u IHCOHYHOO VIAHbIN
JAHCAMKAH MATAU-MAPMBIUMAPSA CATLIM KOWOM, OUWOHOOU 371e MEeXHOA02UsIHbL Kabbll anyyoa mew
CAIMAKMYy MAMUNEHUH 3apbliobleblH Oaca Oeneuneum. An xcacaima UHMeNIeKm MeOUYUHAHbIH
UCKYCCMBOCYH JHCAHA UTUMUH MOIYKMAN MYPYUWYH KAMCbHI3 KblleaH AKMUBOYy Hcaua IMUKATbIK
NO3UYUSAHbL  JHCAKMAUmM dcana Oy1  mapmaxmapOobl MexXHON02Us aibll  KeleeH ap Kanoall
KOMAPOMUCCIEPOEH KOP20020 OA2bIMMANCAH.

Tyiiynoyy cesdep: oicacaima uumeniekm, MmeOuyuua, oapwieep, Ouogusuxa, maacup,
Kanblnmawyy.
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Kaszaxcmancko-Poccutickuti MeOuyuHcKuti yHugepcumem

2. Anmamul, Kazaxcman

BJIMSITHUE HCKYCCTBEHHOI'O UHTEJIVIEKTA HA ®OPMUPOBAHUE
BYAYIIUX BPAYEU IPU U3YYEHUU BUOPU3ZUKHN B MEJUIIMHCKOM
YHUBEPCUTETE

B amoii cmamve paccmampusaemcst nusiHue UCKYCCMBEHHO20 UHMELIEKMA HA (hopmMuposanue
0yoywux epaueti npu uzyueHuu Ouo@u3UKU 6 MeOuyuHckom YHusepcumeme. Ponb meouyunckux
PAbOmMHUKO8 MeHsiemcsl, NOCKOJIbKY 8 9MOll CMamve pPACCMAMPUBAECMC MHO2OMEPHOe GNUsIHUE
UCKYCCMBEHH020 UHMELIEKMA HA KIUHUYECKYI0 NPAKMUKY U Meouyunckoe oopasosanue. Unmezpayus
UCKYCCMBEHH020 UHMELIEKMA 8 MEOUYUHCKYIO HOO20MOBKY NOBblidem IPhexmugHocmsy 00yueHus: 3a
cuem UCHONBL30BAHUSI NEPCOHANUSUPOBAHHBIX  00OPA308AMENbHLIX UHCMPYMEHMOS, MAKUX Kax
adanmusnvie oOyyaiowue NIAMPOPMbL U GUPMYATbHBIE CUMYIAMOPbL NAYUEHMOS8, KOMOpble
NO360510M CHYOEeHMAM-MEOUKAM NPAKMUKOBATb OUACHOCMUYECKUe U Mepaneemuieckie Hagbliku 8
bezonacrolti cpede. Hccnedosanue hoxkycupyemcs Ha HeodX00UMOCMuU NepeocMbiCIeHUsE MEOUYUHCKUX
VUeOHbIX NPOZPaAMM, BKIIOUUE 68 HUX BONPOCHL SPAMOMHOCIU 8 0OAACMU UCKYCCIMBEHHO20 UHMELIeKma
U amuKy, ymoobsl 6yOyuue 8payu Mo2iu 3QHekmueHo compyoOHUYams ¢ CUCEMAMU UCKYCCMBEHHO20
UHmMeIeKma u npu dMoM yoeisims 0coboe BHUMAHUE YX00Y, OPUESHMUPOBAHHOMY HA NAYUEHMA.

Omo uccnedosanue noxasvieaem, 4mo UCKYCCMEEHHbI UHMENIEKM, HeCOMHEHHO, PACUUPUM
B03MOJICHOCTU OYOYWUX 8patell U He CMOJICEem 3aMeHUMb Yen08eueckuti pakxmop 8 30pagooxpaHeHuu.
On paccmampusaemcst Kaxk npeodpasyiowuil UKCMpymMenm, u mpeoyemcs muameibHas UHmezpayus 8
MEeOUYUHCKYIO npakmuky. B amotl cmamve npusodsmcs pexomenoayuu 015 ROIUMUKOS, MEOUYUHCKUX
PabomHuKos U  OpeaHuzayuli  30PABOOXPAHEHUs, A MAKJice NPeondzaemcs — UCNOAb306aAMb
UCKYCCMEEHMbILL UHMEMLeKM 05l cO30anusi 60aee IPPexmusHoco, IMUUHO20 U YYMKO20 NOKOLEHUS
epauetl. dmo ucciedosanue AHAIUUPYem 603MONCHOCIU U NPODIeMbl UCKYCCTNEEHHO20 UHMENIEKMA 8
MeOuyuHe U BHOCUM C801 8KAAO 8 NPOOoIXCaAOWUecs debambl 0 6yOyuiem 30pa8oOXpPaHenUs, a MaKice
aKyeHmupyem gHUMAanue Ha HeO0OX0OUMOCTU COANAHCUPOBAHHO20 NOOX00A K 6HEOPEHUIO MEXHOA0SUM.
On gbicmynaem 3a AGKMUGHYIO U IMUYECKYIO NOZULUIO, KOMOPAsL 2APAHMUPYEm, YMO UCKYCCIMGEHHbII
uHmenieKm 0ONOAHAEem UCKYCCMBO U HAYKY MeOUYUHbL, U HANPAGIEHA HA 3aWumy dmux obiacmet om
JH0OBIX NOMEHYUATLHBIX KOMIPOMUCCOB, BbI36AHHBIX MEXHOLOSUSIMU.

Knwouesvie cnosa: uckyccmeenuvili uHmennexm, Mmeouyuna, 6pad, Ouogusuxa, GrusHue,
dopmuposarue.

Artificial Intelligence- a particular computer system or machine that has some of the
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qualities that the human brain has, such as the ability to interpret and produce language in a
way that seems human, recognize or create images, solve problems, and learn from data
supplied to it. Medical education is education related to the practice of being a medical
practitioner, including the initial training to become a physician. Al ethics is a framework that
guides data scientists and researchers to build Al systems in an ethical manner to benefit society
as a whole. Personalized learning refers to efforts to tailor education to meet the different needs
of students. Technology Integration in Healthcare combining technology and medicine in order
to become more effective.

The future doctors are shaped by the effect of artificial intelligence and they are
influenced by its improvements.

Artificial Intelligence (Al) transforms healthcare and it becomes an integral part of
medical practice and education. The way that knowledge is acquired by medical professionals
is promised to be revolutionized by its integration into the training of future doctors and the
way that decisions are made and patients are interacted with. Al impacts medical education and
practice and addresses the challenges and ethical issues of this integration [1, p.58].

Al assists in medical education by personalizing learning and developing skills.

Al offers revolutionary improvements in medical education as it provides a personalized
and adaptive learning experience. Standardized curricula and assessments are often relied upon
in customary medical education because individual learning needs may not be catered to. Al-
powered platforms such as adaptive learning systems actively assess students' strengths and
weaknesses and customize learning materials to address specific gaps in knowledge [2, p.16].
Platforms like Osmosis and Lecturio use Al algorithms to recommend customized content and
provide students with targeted support.

Al-driven virtual simulations allow students to interact with each other to diagnose
diseases and practice treatments in a safe environment. These simulations provide real-time
feedback so that learners can refine their diagnostic and decision-making skills. Al-based
systems can mimic patient responses in clinical scenarios and they prepare future doctors for
varied medical situations without jeopardizing patient safety.

Natural language processing tools like ChatGPT and IBM Watson are changing how
medical students access research and how they interpret it [3, p.203]. Learners stay up to date
with the latest developments in their fields as these tools provide concise summaries of complex
medical literature.

Al improves clinical practice and enhances decision making.

Al is transforming clinical decision making. Al-powered systems are helping future
physicians by providing accurate and timely diagnoses through diagnostic imaging and
predictive analytics. Al-powered tools like symptom-checking applications assist primary care
by analyzing patient-reported symptoms and medical history—this helps in preliminary
diagnoses [4, p.45]. These tools offer valuable decision support systems so that
recommendations help physicians focus on more complex aspects of treatment.

Al excels in predictive modeling because it uses advanced techniques to make accurate
predictions. Algorithms analyze large data sets from electronic health records (EHRs) to predict
patient outcomes, such as the likelihood of hospital readmissions and the progression of chronic
diseases. Preventive measures can be implemented by physicians, which improves patient care
and reduces healthcare costs.

In spite of these improvements, it is important that it be zeroed in on that human decision-
making should be complemented by Al rather than replaced [5, p.83]. A physician analytically
interprets the knowledge gained from Al and makes complex medical decisions that go beyond
data analysis.

Professionals face ethical and professional challenges.
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¢ Al has great potential, but its use in healthcare raises serious ethical and professional
concerns.

The overreliance on Al is caused by many people who consider it important [6, p.39].
Over-reliance on Al systems is an important concern and it could erode important clinical skills.
If medical professionals rely too heavily on Al for diagnosis and treatment planning, they might
lose the ability to make independent and informed decisions when Al is unavailable or
malfunctions.

¢ Guaranteeing data privacy and security is necessary for protecting sensitive information,
and organizations must implement strong measures to maintain trust with their users.

Encryption and secure data exchange protect patient data. Therefore, compliance with
HIPAA (Health Insurance Portability and Accountability Act) or GPL (General Data Protection
Regulation) is mandatory and must also be guaranteed

e Bias often influences Al algorithms as they learn from data.

Bias in Al algorithms is seen as another pressing issue and it is being addressed by
researchers. If varied populations are not represented in training data, inaccurate or inequitable
outcomes may be yielded by Al systems. Studies have shown that certain Al diagnostic tools
perform less effectively on underrepresented demographic groups and this potentially
exacerbates healthcare disparities. To solve this problem, it is necessary to test Al with rigorous
tests and diversify the data set.

¢ Doctor-Patient Relationships Erode

When visiting doctors, patients value humanity, empathy, compassion and try to build a
personal connection. Because of this, the use of Al in medicine may lead to a breakdown in
communication between patients and doctors [7, p.92]. Therefore, doctors should use them only
for diagnostic purposes and maintain a more human connection with the patient.

Educating future doctors and giving emphasis to the need for Al literacy.

Literacy in the use of Al is important for the development of medicine. Therefore, there
is a need to integrate Al training into medical education. This includes teaching students Al
skills and preparing them for their future opportunities. To understand the work of Al, it is
necessary to study the work of their algorithms and find out their strengths and weaknesses.

To avoid blind trust in technology, recommendations are generated and evaluated
analytically. The ethical implications of the use Al, including poor decision-making and patient
consent to the processing of personal data, are addressed by government ethics studies. The
material related to the use of Al is already being introduced into the training program of several
medical schools and institutions to improve the education system. For example, Stanford
University's Al in Medicine initiative teaches students to analyze Al tools analytically and use
them effectively in clinical practice [8 p.109]. Similar programs are being adopted around the
world to show the importance of Al in healthcare.

The future of medical roles is being shaped by AI and society.

Al is evolving and it will redefine doctors' roles in healthcare systems. Automation is
increasingly taking over routine and administrative tasks such as documentation and billing and
scheduling, which allows physicians to dedicate more time to patient care and complicated
decision-making. Future doctors will embrace an hybrid role that combines technical expertise
in Al tools and soft skills like empathy and communication and ethical reasoning [9, p.75]. This
shift draws attention to the need to grow emotional intelligence and ethnic competence and to
build technical skills.

Al opens up many opportunities for people from different fields to collaborate and work
together effectively. Al systems will be optimized by physicians working closely with data
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scientists and engineers and bioinformaticians to guarantee that clinical needs are met. This
collaborative approach will promote innovation and it will improve patient outcomes. As we
balance technology with humanity, we strive to improve our lives while preserving our values.
Human qualities, empathy, morality, and intuitive decision-making are central to medicine but
absent from Al. Therefore, we must acknowledge the shortcomings in the work of Al, despite
its enormous potential. A symbiotic relationship between technology and humanity is
promoted, not replaced with Al by doctors in the future of healthcare [10, p.78].

Reassurance understanding and emotional support are often sought by patients from their
doctors and cannot be met by algorithms alone. Future doctors should zero in on these human
aspects of care and they should use Al as a tool to improve and not replace their interactions
with patients.

Al importance for doctors

Currently, the following main indicators are used to evaluate the effectiveness of Al: the
frequency of false positive results, accuracy, weighted error, specificity, sensitivity. The main
one among them is the frequency of false positive results. Modern scientific research has shown
that this indicator in Al is comparable to experienced and competent doctors, but lower than
that of doctors with less experience.

Another important key parameter of Al effectiveness is the diagnostic accuracy of the
study. According to the literature, it can achieve comparable accuracy in the diagnosis of
diseases in comparison with doctors, or even this indicator may be better than that of doctors.

However, there is now a popular view that it is not necessary to compare the effectiveness
of Al and doctors. Future research should focus on comparing the results of doctors who make
decisions based on Al with those of doctors who do not use such applications. Only then will
Al be accepted as an effective complement to medical practice. In this case, medical
professionals using Al will be in a privileged position and can participate in the digital evolution
of healthcare.

In this regard, a serious revision of medical education is required in order to provide
doctors with the necessary knowledge for this. There is a need to introduce new programs to
meet the need for training future medical professionals in Al technologies in medicine. Such
training programs provide for a more rigorous approach to the exact sciences, which would help
to effectively use Al. Doctors with this knowledge and clinical experience could solve modern
problems in healthcare.

Al market for healthcare and medicine

Currently, the healthcare Al market is showing significant growth. In 2021, its size was
about 201 billion US dollars, and it is expected that by 2030 it will reach 1.2 trillion US dollars
and grow by 7.9% per year. This makes it one of the fastest growing segments in the digital
healthcare industry.

Investments in Al products in 2020 amounted to 6.6 billion US dollars, 1.6 times more
than in 2019. (4,129 billion US dollars). In 2021, another $12.2 billion was invested in this
market, which highlights the growing interest of investors in this area.

The use of Al in radiology

Radiology became one of the first and most successful fields, where it found its
application. Al algorithms are used to analyze X-ray, computer, and magnetic resonance
imaging scans. Due to its ability to analyze and systematize huge amounts of data, Al is able to
detect pathologies at an early stage, which significantly increases the chances of successful
treatment.

The Webiomed system is an example of successful integration of artificial
intelligence
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An example of successful implementation of Al in medicine is a system developed by a
Skolkovo resident, K-Sky. It is a predictive analytics and risk management platform that was
registered as a medical device in 2020. The platform is able to analyze large amounts of patient
data, including medical and social parameters, which makes it possible to predict the
development of diseases and the dynamics of health deterioration.

Processing large amounts of data

One of the most important advantages of Al in medicine is its ability to quickly analyze
large amounts of data. Al can process information at high speed, which makes it possible to
detect diseases at the earliest stages of their development. For example, Al algorithms in
radiology are used to analyze images such as MRI, X-rays, and fluorography, contributing to
more accurate and earlier diagnosis. This is especially important for the identification of
oncological and other serious diseases, where every day can be critical.

Improving the quality of medical services

The use of Al in medical practice leads to an overall improvement in the quality of
medical services. Patients receive faster and more accurate diagnoses, as well as access to
personalized treatments. In addition, it promotes the development of new medical protocols and
treatment approaches based on the latest data and research, which makes medicine more
adaptable to the individual needs of each patient.

Thus, integration into diagnostic and treatment processes allows medical institutions not
only to increase work efficiency, but also to significantly improve the quality of medical care
provided, making it more accessible, accurate and timely.

Improving the quality of patient care

Freeing doctors from routine allows them to devote more time to direct communication
with patients. Such interaction is important not only for collecting additional medical
information, but also for creating a trusting relationship between the doctor and the patient,
which is an integral part of the treatment process. Thanks to Al doctors can focus their efforts
on solving more complex and critical tasks, thereby improving the quality of medical services.

Ethical aspects of the use of Al in medicine

The use of artificial intelligence in medicine leads to ethical issues. Especially when it
comes to protecting medical information and the medical decision-making process. These
issues affect both the rights and safety of patients, as well as the professional responsibility of
doctors.

Medical decision-making and the role of Al

One of the main ethical issues is the degree of Al involvement in clinical decision-
making. It is important to emphasize that the final decision should always be left to the doctor,
who uses Al as a tool for collecting data and tips, and not as a completely autonomous source
of solutions. Al can act as an assistant that provides the doctor with an advanced analysis of
medical data, but does not replace the professional judgment of a specialist.

The probability of errors and the independent use of Al by patients

It is necessary to take into account the risks associated with possible Al errors that may
affect diagnosis and treatment. These risks are compounded when patients try to use technology
on their own without proper medical supervision. This can lead to incorrect interpretation of
medical data and decisions, which makes it necessary to have an intermediate in the form of a
qualified medical specialist.

Technologies underlying Al in medicine
Machine learning: This data analysis method allows algorithms to learn from large
amounts of medical information and make decisions comparable to those of experts.

10

Becmnux Hccoik-Kynvckozo ynusepcumema, Ne63, 2025



MEJTHIIAHA

Natural Language Processing (NLP): NLP allows Al to analyze and interpret textual
information such as medical records, scientific articles, and patient data. This helps doctors find
the information they need faster and make informed decisions.

Computer vision: This technology is used to analyze medical images. Computer vision
algorithms can detect anomalies that may be invisible to humans.

Deep learning: Deep learning based on neural networks allows both modeling complex
biological processes and predicting treatment outcomes.

The use of Al in medicine brings many benefits:

Improving diagnostic accuracy: Al is able to analyze huge amounts of data and detect
pathologies at an early stage, which significantly improves diagnostic accuracy.

Saves time and resources: And automates routine tasks such as data analysis, allowing
medical staff to focus on more complex tasks.

Personalization of treatment: And helps to develop personalized treatment plans that take
into account the individual characteristics of the patient and increase the chances of a successful
recovery.

Accelerating scientific research: And accelerates the process of developing new drugs
and therapies, which is especially important in the context of global epidemics and pandemics.

Conclusion.

The landscape of medicine is being reshaped by Al and unmatched opportunities to
improve education and improve clinical decision-making and redefine the roles of future
doctors are being offered. Important challenges are posed by its integration into healthcare,
including ethical concerns and data security issues and the risk of over-reliance on technology.

Medical education must evolve to effectively harness AI’s potential and it should equip
future doctors with the necessary technical, ethical, and interpersonal skills so they can navigate
this rapidly changing field. Integrating Al into medicine complements the human experience,
improves patient care and generally develops modern medicine.

This paper concentrates on the urgent need for a proactive and ethical framework to guide
Al integration and advocates for mindful collaboration among policymakers and educators and
healthcare professionals. Future doctors will improve their skills and compassion with AI—AI
will not define the future of medicine alone.
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