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KBAHTOBBIE TEXHOJIOI'MHA B OBPA3OBAHUU
AnHOTaNMs

TexXHONIOTHH, B OCHOBE KOTOPBIX JIEKUT KBaHTOBas (DM3MKa, CYLIECTBYIOT yxe mout 80 ser. [IoHnMaHue KBaHTOBOH (U3MKU
TBEPJOTO Teja MOCIYXKIJIO TOTYKOM K M300peTeHnio B 1947 romy 3HAKOMOTO BCEM TpPaH3UCTOpa, a MOHMMAaHWE KBAaHTOBOM
ONTUKM — Ja3epa. YenoBEYEeCTBO HAYYMJIOCh MAHMIIYJHPOBAThb CIOXHBIMH KBAHTOBBIMHM CHCTEMaMH Ha OCHOBE HX
WHAUBHYaJIbHBIX KOMIIOHEHT: HOHOB, (JOTOHOB M aTOMOB. MOXXHO OT/AENBHO KOHTPOJIMPOBATH KBAHTOBOE COCTOSIHHE KaXKIOTO
KOMIIOHEHTa KBAaHTOBOW CHCTEMBI, a TakkKe M3MEHATb M M3MEpATh MX COCTOSIHUA. B craTbe ommcaHbl BO3MOXKHBIE 0ONAcTH
NPUMEHEHHs] KBAHTOBBIX TEXHOJIOTHI B 00pa30BaTENILHBIX IETISX.

KunroueBsbie ciioBa: KyOuTsl, BICOKast TOYHOCTB, JOCTYITHOCTD, KBAHTOBBIE CHCTEMBI, KpUNTorpadus, MHTepaKTHBHAs KBAaHTOBAsI
CHMYJIALHS, 00y4YeHHe.

TA’LIMDA KVANT TEXNOLOGIYALARI
Kvant fizikasiga asoslangan texnologiyalar deyarli 80 yildan beri mavjud. Kvant gattiq jism fizikasini tushunish 1947 yilda tanish
tranzistorni ixtiro qilishga turtki bo‘ldi. Insoniyat murakkab kvant tizimlarini ularning individual komponentlari: ionlar, fotonlar
va atomlar asosida boshqarishni o‘rgandi. Kvant tizimining har bir komponentining kvant holatini alohida nazorat qilish,
shuningdek, ularning holatlarini o‘zgartirish va o‘lchash mumkin. Maqolada ta’lim maqgsadlarida kvant texnologiyalarini
qo‘llashning mumkin bo‘lgan sohalari tasvirlangan.
Kalit so‘zlar: Kubitlar, yugori aniglik, mavjudlik, kvant tizimlari, kriptografiya, interaktiv kvant simulyatsiyasi, trening.

QUANTUM TECHNOLOGIES IN EDUCATION
Annotation
Technologies based on quantum physics have been around for almost 80 years. The understanding of quantum solid state physics
was the impetus for the invention in 1947 of transistor, and the understanding of quantum optics led to the invention of laser.
Humanity has learned to manipulate complex quantum systems based on their individual components: ions, photons and atoms. It
is possible to separately control the quantum state of each component of a quantum system, as well as to change and measure

their states. The article describes the possible areas of application of quantum technologies for educational purposes.
Key words: Qubits, high-precision, accessibility, quantum systems, cryptography, interactive quantum simulations, learning.

Quantum technologies are a rapidly developing field
in science and technology, based on the laws of quantum
mechanics. They allow us to work with quantum states of
systems that can be described by quantum bits (qubits).
Quantum technologies can be used to solve complex problems
that cannot be solved by classical methods. In recent years,
there has been significant progress in the development of

quantum technologies, including quantum computers,
guantum sensors, and quantum teleportation.

Quantum technologies consist of three main
components:

* Quantum bits (qubits)

» Quantum gates — the analogs of classical logic gates
in quantum computers. They are used to manipulate the qubits.

 Quantum algorithms — programs written to perform
tasks on a quantum computer. They use quantum properties to
solve problems much faster than classical algorithms.

Key concepts of quantum technologies. Quantum
technologies are based on the laws of quantum mechanics and
quantum physics. The key concepts in this field are quantum
systems, cryptography, quantum computing, qubits, quantum
teleportation, quantum sensors, quantum optics, and quantum
information theory. Quantum computing uses qubits, which
can be in multiple states simultaneously. Unlike classical bits,

which can only be 0 or 1, qubits can take on any value
between 0 and 1, making quantum computing much faster and
more efficient in solving certain problems. This superposition
of qubits allows for solving problems with more variables in
much shorter periods of time than classical methods. Qubits
can be used to create quantum networks that can provide a
more secure transfer of information in the form of quantum
states, which makes it impossible to intercept without
distortion. Cryptography also becomes particularly important
in light of the emergence of quantum computers, which can
crack classical ciphers. Quantum teleportation allows for the
transmission of quantum information between remote
quantum systems, while quantum sensors use quantum
phenomena to measure various physical quantities. Quantum
optics studies the interaction of light and quantum systems,
and quantum information theory explores the use of quantum
phenomena for the transmission and processing of
information.

Using quantum technologies. Quantum technologies
have a wide range of applications, including the development
of new drugs, optimization of transportation systems,
improvement of cryptography, and the advancement of
artificial intelligence. Some examples of the use of quantum
technologies include quantum computing for solving complex
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problems, quantum cryptography for protecting confidential
information, and the use of quantum sensors for increasing the
precision of measurements in various fields, from medicine to
materials science.

For example, in a city with a population of one
million, each resident has a name up to 10 characters long and
a 7-digit phone number. The phone book consists of 17
million entries and takes up about 17 megabytes of data. This
is a lot of data. It is possible to record all of this using
guantum mechanical methods in just 17 qubits. These qubits
will contain the names and phone numbers of all the city
residents in an entangled superposition.

Advantages of using quantum technologies in
education. The use of quantum technologies in education has
numerous advantages, such as increasing the efficiency of
learning, creating interactive quantum simulations, improving
the visualization of complex concepts and theories, and the
potential to reduce learning time. Additionally, the use of
quantum technologies in education provides students with the
opportunity to acquire new skills and knowledge in the
forefront of science and technology, which can enhance their
competitiveness in the job market.

Examples of quantum technology applications in
education. There are numerous examples of quantum
technology applications in education. One of them is the use
of quantum computing for modeling and analyzing quantum
systems, which can help students better understand the
principles of quantum mechanics. Additionally, virtual and
augmented realities built with the help of quantum
technologies can create unique and interactive learning
environments that allow students to gain a deeper
understanding of complex concepts and phenomena. Quantum
technologies can also be used for processing large amounts of
data, which can help in the education of artificial intelligence
and machine learning

Challenges and prospects of applying quantum
technologies in education. The use of quantum technologies
in education faces challenges such as technical complexity,
high cost, and the need for integration with existing systems.
In addition, the use of such technologies requires training of
educational personnel. However, the use of quantum
technologies can lead to new opportunities in creating
educational materials, modeling systems, analyzing data, and
creating more accurate sensors.
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