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VACCINATION: STATE-IMPLEMENTED MEDICO-SOCIAL AND LEGAL MEASURES

'Afanasieva M., 'Stoianov M.,, 'Kuli-Ivanchenko K., 2Ivanchenko A., 2Shotova-Nikolenko A.

!National University “Odessa Law Academy”’; *Odessa State Ecological University, Ukraine

Infectious diseases transcend all boundaries and tend to
spread widely across the population causing high social, mate-
rial, financial and manpower costs that exceed the resource costs
required for the implementation of preventive measures. High
levels of epidemic potential and serious consequences can be
effectively prevented through vaccination.

The prevention of infectious diseases through vaccination is
the most efficient investment in public health that promotes so-
cial justice and socio-economic consolidation of the nation. The
moral aspect of immunization is also of great importance since
everyone has a right to living a long and happy life without dam-
ages caused by a disease and its consequences, not to mention
sufferings, disability and death.

High childhood vaccination coverage rates serve as a key in-
dicator of public health, as they contribute to the formation of
so-called herd immunity from a particular disease. Herd immu-
nity is only effective when vaccinated citizens make up at least
95% of the entire population. It creates a specific shield: protects
people who cannot be vaccinated for medical reasons from dis-
eases, stops the spread of viruses and outbreaks.

However, achieving and maintaining this objective is not al-
ways an easy task for the state and it becomes even more dif-
ficult in case of increase of an overall number of refusals to
get vaccinated. There are different vaccination policies around
the world. Some countries focus on educating their population
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with relation to the benefits of vaccination leaving the choice
to the citizens themselves, others offer financial incentives or
make vaccination mandatory to ensure its high coverage [12].
Depending on national legislation, the legal consequences for
those who do not accept vaccination may vary, ranging from not
letting unvaccinated people to visit educational establishments
to imposing fines. In some cases, for example in France, parents
may even bear criminal responsibility.

A problem of vaccination which seems to be of a purely medi-
cal nature at first glance became a field of conflict of different
interests such as: the right to life, the right to respect for private
and family life, freedom of thought, conscience, religion or be-
lief, the right to education, and, on the other hand, gives rise to
the issue of public health protection and even national security.
Different states have different approaches to finding a legisla-
tive solution to the problem of ensuring the optimum balance
between public and private interests in this respect.

Literature review. The issue of vaccination is associated with
various aspects of personal and social life and has its manifesta-
tion at both national and international levels. That is why the
problem of vaccination is of interdisciplinary subject matter and
is studied by experts in various fields of science.

A substantial scientific discussion of the ethical and legal as-
pects of vaccination was carried out by Capella, B. V. (2015) and
Bioethics Committee of Spain (2016).
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Social and economic impact of vaccination and refusals to
be vaccinated in some particular countries served as a subject
of a separate research with relation to the following countries:
BRIKS countries [8], the USA [1]. Religious beliefs used as a
basis for refusing from compulsory vaccination and considering
such beliefs as an exception to general rules were studied by the
following scientists: [4] and groups of authors [9]. An impor-
tant role in the study of this issue, in particular in collecting and
generalizing the statistical information, is played by the World
Health Organization and its activities, the European Centre for
Disease Prevention and Control and cooperation of scientists
from research centres around the world [6].

The methods of the research include the comparative method,
i.e. the comparison of Ukrainian and international medical and
social initiatives related to vaccination of children; the statistical
method which is used for generalization of vaccination-related
information of the World Health Organization and the European
Centre for Disease Prevention and Control; the systematic anal-
ysis aimed at identification of existing shortcomings and posi-
tive experience of state policies of children vaccination in dif-
ferent countries of the world; the linguo-cognitive analysis, i.e
the analysis of reasons for judgements with relation to the role
of vaccination in modern countries and those social and medical
initiatives that are allowed to be used in certain states to ensure
exercise of human rights.

Human life and health are recognized in Ukraine as the high-
est social value (Article 3 of the Constitution of Ukraine) (1996).
The state took upon itself the constitutional duty of protecting
human life and health and guaranteed the right to health protec-
tion, medical care and medical insurance for everyone (Article
27 of the Constitution of Ukraine).

The Law of Ukraine «On Ensuring Sanitary and Epidemic
Safety of the Population» (1994) stipulates that prophylactic
vaccinations aimed at preventing the spread of such diseases
like tuberculosis, poliomyelitis, diphtheria, whooping-cough,
stupor and measles shall be mandatory in Ukraine.

The Law of Ukraine «On Protection of Population against In-
fectious Diseases» (2000) stipulates that prophylactic vaccina-
tion of adult and capable citizens shall be carried out upon their
consent and after providing unbiased information on vaccina-
tions, possible consequences of refusal from them, and probable
post-vaccination complications (Article 12). Children who have
not undergone prophylactic vaccinations in accordance with the
vaccination calendar shall not be allowed to attend childrenss
institutions.

By its Ruling No.682/1692/17 as of April 17, 2019, after the
claim of the mother whose unvaccinated child had been denied
of attending a kindergarten the Supreme Court reaffirmed the
fact that vaccination is mandatory for all and those unvaccinated
children are not allowed to visit pre-school educational institu-
tions, including kindergartens. In its ruling, the Supreme Court
noted that the state must ensure the maintenance of the optimum
balance between the enjoyment by a child of his or her right to
pre-school education and the interests of other children. When
an individual interest is opposed to the general interest of soci-
ety, the common good associated with safety and health must
have priority. Parents may choose the form of their childrenss
education but the state sets certain rules for exercising such right
so that not only the rights of an individual child to pre-school ed-
ucation but the rights of all children to safety and health would
be taken into account. An interesting fact is that the mother had
refused to be vaccinated «because of distrust of vaccinesy, but
the Supreme Court did not receive any convincing arguments
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with regard to the reasons for such distrust of vaccines quality.

Unfortunately, vaccination indeed became a medical proce-
dure scaring parents around the world. Many parents look for a
legal way of avoiding vaccination of their children. As part of
the research made within the framework the Vaccine Confidence
Project [6] over 66,000 people were surveyed across 67 coun-
tries to discover their views on whether vaccines are important,
safe, effective and compatible with their religious beliefs. Al-
though overall sentiment towards vaccines was positive across
the countries surveyed, the researchers found significant varia-
tion in attitudes around the world.

The European region had seven of the ten countries in the
global sample that were the least confident in vaccine safety
(France, Bosnia & Herzegovina, Russia, Ukraine, Greece, Ar-
menia and Slovenia). France was the country least confident in
safety, with 41% of those surveyed disagreeing that vaccines are
safe, more than three times the global average of 12%. France
was followed by Bosnia & Herzegovina (36%), Russia (28%)
and Mongolia (27%), with Greece, Japan and Ukraine not far
behind (25%). The Southeast Asian region was most confident
in vaccine safety across countries, including Bangladesh (fewer
than 1%), Indonesia (3%) and Thailand (6%).

Strange as it may seem, vaccination achieved the greatest re-
sults in those countries where it is treated with suspicion. The
main enemy of vaccines is thus their proven success since they
have made people believe some diseases had already disap-
peared. This makes some part of society suggest that vaccines
are not needed any more is being just a profitable tool for the
enrichment of the pharmaceutical industry (Bioethics Commit-
tee of Spain, 2016).

Because of vaccination hesitancy and lack of collective im-
munity Ukraine is now the world leader in the number of mea-
sles patients. In 2016 measles vaccination coverage in Ukraine
embraced less than 50% of the population. Since summer 2017
more than 100 thousand people contracted measles, 38 of them
died. In 2018 more than 54 thousand people contracted measles
(Ministry of Health of Ukraine, 2019).

Because of the gaps in vaccination coverage, measles out-
breaks occurred in all regions of the world and, according to
the estimate of the World Health Organization, there were about
110,000 deaths associated with the disease.

Legal systems of some countries provide for an exemption
from compulsory vaccination. One of the most common reasons
for such exemption includes medical contraindications (for ex-
ample, children with weakened immunity, those having allergic
reactions to compound vaccines, children having moderate or
difficult illnesses etc.), however, some countries provide exemp-
tion opportunities based on religious, social and philosophical
beliefs. And if medical contraindications are quite easy to under-
stand in terms of rational explanation and social necessity, the
religious and philosophical exceptions to the general vaccina-
tion rule need additional justification.

Institutional religions do not prohibit any vaccinations. It>s
more accurate to say that it is religious organizations and their
leaders who confront vaccination based on dubious interpreta-
tion of religious provisions [9]. In addition, there are groups of
people who oppose vaccination for other reasons: from non-re-
ligious philosophical or moral beliefs such as the intervention of
vaccines in «the nature’s genetic plan» to vague and undefined
personal considerations.

In this regard, we can observe the conflict of individual free-
dom of thought, conscience, religion or belief on the one hand,
and public interest on the other. In the United States, the authori-
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ties of most of the states decided to exempt certain individu-
als from compulsory vaccination requirements, alleging as their
reason that 100% vaccination is not necessary to ensure herd
immunity and believing that communities can get herd immu-
nity even without those individuals. Thus, 48 out of 50 states
provide an exemption from vaccination to those people whose
religious beliefs prohibit it, and 19 states saw even more contro-
versial decisions allowing exemption for the people who claim
to have a non-religious cultural or philosophical opposition to
vaccines [11]. Such exemptions testify to deep respect for indi-
vidual human freedoms, however, their implementation can be
a threat over the long run. As recent experience shows, although
nationwide measles vaccination rates in the USA appeared to
be high enough, disproportionately low vaccination rates among
blacks and Hispanics resulted in measles outbreaks in several
large urban areas, most notably in Los Angeles [3]. Epidemio-
logical diseases appear in the United States with ever-increasing
frequency because of the loss of herd immunity across religious
groups. This comes at a tremendous cost to society. Vaccination,
on the contrary, would allow saving of $13.5 billion in direct
health care costs [14] and help to avoid over 30,000 deaths [1].

However, those with genuine religious objections to vaccina-
tion do not represent the entirety of the threat to society. The
situation is far more difficult in those countries allowing exemp-
tions based on philosophical and other beliefs and people can
take advantage of such philosophical exemptions ranging
from «devotion to «natural» or alternative healing» to «liber-
tarian opposition to state power» in order just to show their
«mistrust of pharmaceutical companies» [4]. Unfortunately,
parents’ decisions on vaccinating a child or not in such cases
are often determined by misinformation, erroneous state-
ments regarding vaccines safety made by «Internet expertsy»
and other sources having nothing to do with science and lack-
ing official confirmation.

The European Court of Human Rights developed a certain
practice aimed at balancing the controversy between the public
interest and fundamental human rights and freedoms protected
by international acts, in particular, the right to life, the right to
respect for private and family life, freedom of thought, con-
science, religion or belief.

Considering the case «Carlo Boffa and 13 others v. San Mari-
no» (no. 26536/95, 15 January 1998) the European Commission
of Human Rights found no violations by the state of Articles 2,
8 and 9 of the Convention with regard to compulsory vaccina-
tion. Giving the reasons for making such decision in light of the
absence of any violations of the right to life, the Court noted that
even assuming that the provision of Article 2 of the Convention
guarantees a right not to be physically injured, vaccination does
not in itself constitute a prohibited interference with that right.
On the other hand, with regard to Article 8 of the Convention,
the Court established that a requirement to undergo vaccination
is an interference with the exercise of the right to respect for
private life, but under paragraph 2 of Article 8 of the Conven-
tion a lawful requirement to undergo vaccination is considered
as necessary in a democratic society for the protection of public
health. The notion of «necessity» implies that the interference
corresponds to a pressing social need and is proportionate to the
aim pursued by the State in this area. Regarding the freedom
of thought, conscience, religion or belief the Commission noted
that Article 9 of the Convention does not always give a right to
act in the public sphere in the manner dictated by the above-
mentioned convictions. The Commission noted that «religious
practice» does not imply actions which, in their turn, fail to di-
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rectly express such convictions even though such actions are
motivated or influenced by it.

Conclusions. The analysis made suggests that even insig-
nificant reduction in the number of vaccinated children caused
by parents’ vaccination hesitancy because of personal, non-
medical, religious and philosophical belief will have negative
consequences for the public health of country’s society and its
economy. The research confirms the pressing need for legal cer-
tainty with regard to this issue. Looking for a balance of human
rights and public interest when it comes to vaccination resulted
in establishing by the supranational judicial institutions of the
prevalence of social necessity over individual rights. These find-
ings should play a key role in the public policy associated with
the vaccination of children.
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SUMMARY

VACCINATION: STATE-IMPLEMENTED MEDICO-SO-
CIAL AND LEGAL MEASURES

'Afanasieva M., 'Stoianov M., 'Kuli-Ivanchenko K.,
Ivanchenko A., 2Shotova-Nikolenko A.

!National University “Odessa Law Academy”; *Odessa State
Ecological University, Ukraine

The article reviews the medical and social vaccination-related
initiatives in different countries of the world aimed at main-
taining the balance between the public interest and respect for
rights. A separate emphasis is put on exceptions to general rules
of compulsory vaccination of children based on religious, philo-
sophic and other personal beliefs of their parents. The connec-
tion between the medical and social initiatives applied in dif-
ferent countries, exemption from vaccination for non-medical
reasons and reduction of herd immunity is determine.

The methods of the research include the comparative method,
i.e. the comparison of Ukrainian and international medical and
social initiatives related to vaccination of children; the statistical
method which is used for generalization of vaccination-related
information of the World Health Organization and the European
Centre for Disease Prevention and Control; the systematic anal-
ysis aimed at identification of existing shortcomings and posi-
tive experience of state policies of children vaccination in dif-
ferent countries of the world; the linguo-cognitive analysis, i.e
the analysis of reasons for judgements with relation to the role
of vaccination in modern countries and those social and medical
initiatives that are allowed to be used in certain states to ensure
exercise of human rights.

Even a slight reduction in numbers of vaccinated children caused
by parents’ hesitancy due to certain non-medical reasons, religious
and philosophic beliefs will have negative consequences for the
public health and country’s economy. Looking for a balance of
human rights and public interest when it comes to vaccination re-
sulted in establishing by the supranational judicial institutions of the
prevalence of social necessity over individual rights. These find-
ings should play a key role in the selection by different states of
vaccination-related medical and social initiatives.

Keywords: vaccination, herd immunity, health care, public
interest, religious convictions.
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BAKHUHALIUSA: MEJIUKO-COLIUAJIBHBIE U ITPABO-
BBIE MEPBI TOCYJIAPCTBA

'AdanacreBa M.B., 'Crosinos H.M., 'Kyin-Banuenko K.K.,
MBanuenko A.B., 2Illorosa-Hukosnenko A.B.

Hayuonanonouil ynussepcumem “00ecckast 0puoudecKkas axka-
Odemusn”; 200ecckuil 20Cy0apcmeeHHblll IKONO2UYECKULL YHUBED-

cumem, Ykpauna

B craree uccienyrorcss MEIMKO-COLMAIbHBIE MEPOIPUATHS
II0 ITPOBEICHUIO BAaKLMHALIMY B Pa3HBIX CTPaHaX MUPA B KOHTEK-

© GMN

cTe obecrieueHns OaaHca MeXAy OOIIECTBEHHBIM MHTEPECOM
U cOOMroZIcCHHEeM TIpaB YeioBeka. OTACIbHBINA aKICHT JICTacTCs
Ha MPAKTHKE MCKIIIOYCHHUH M3 OOILIero mpasuiia 00s3aTesIbHON
BaKIMHAIIMK JICTCH Ha OCHOBE DPEIMUTHO3HBIX, (GHI0CO(CKUX
U JpYrux JMYHBIX YOeXIEeHuil poxutenei. AHanusupyercs
CBA3b MEXKAY COUUAJIBHO-MECIAWIUHCKUMH MEpaMH, NPUMEHSI-
€MbIMU CTpaHaMH, OCBO60)KJJ,€HI/ICM OT BaKIIMHAIIUMU 110 HCMEC-
JUIUHCKUM OGCTOﬂTeJ’IbCTBaM nu yMeHbU_leHI/IeM KOJIJICKTUBHOI'O
I/IMMyHPITeTa. I/ICHOHb3OBaHbI METOAbI UCCIICAOBAHUA: CPABHU-
Te.]'l]:HbIl\/'I MECTOJ] — COIIOCTAaBJICHUC praI/IHCKI/IX u 3apy6e>1<1—11>1x
IPUMEPOB MEIUKO-COLUAIBHBIX MEPONPUSITUH, CBA3aHHBIX C
BaKI[MHAIIMEH JIETEH; CTATUCTUYECKUM METOJ — I 0000IEHHs
JlaHHBIX BcemMupHO# opraHuzanuu 37paBooxpaHeHus, EBpo-
MEWCKOro neHTpa MpoGUIaKTHKKA 3a00JICBAHUN 110 BOIPOCAM
BaKIMHAIIUHU, CI/ICTeMaTI/I‘leCKHﬁ AaHaJIN3 — BBIABJICHHUC HMCHO-
IIUXCA HEAOCTATKOB U ITOJIOKHUTCIIBHOI'O OIIbITA l"OCyZ[apCTBeH—
HOW TIOJIMTUKU 10 BAaKIMHALMHU JICTEH B MHpPE; JMHTBOKOI'HU-
TUBHBII aHAJIN3 — aHAJIM3 apTyMEHTALUH Cy1eOHBIX PELICHUH 0
POJIKM BaKIIUHAIIUKM B COBPEMCHHBIX CTpaHaxX U TEX COLUAJIBHO-
MEIUIMHCKUX MEPOIPUATHH, KOTOpbIe pa3pelaloTcs rocyaap-
CTBaM K HPHMEHEHHIO B aCIeKTe 00eCIeyeH s IPaB YeIoBeKa.
JlenaeTcst BBIBOJL, UTO Jake HE3HAYNUTEIbHOE COKpPAILCHUE KO-
YE€CTBA BAKIIMHUPOBAHHBIX ;[eTeﬁ, BBI3BAHHOC PECJIIMTMO3HBIMHA U
brtocohCKUMU YOCKICHUAME POTUTENICH, YPCBAThl HETATHB-
HBIMU TIOCJICACTBUAMU JUIA 310POBbs HACCICHUS U DKOHOMU-
Kk cTpanbl. [Touck GanaHca mpaB yesioBeKa M OOLIECTBEHHOIO
MHTEPECA K BaKIMHALMU IIPUBEJI K YCTAHOBJICHUIO CyﬂeGHbIMI/I
YUPESKJICHUSIMHI TPEUMYILECTBA OOLIECTBEHHONH HEOOXOIMMO-
CTH HaJl ITpaBaMH Y€JI0BEKA, YTO U AOJIKHO SABJIATCA KIHOYEBBIM
KpUTEepUeM B BbIOOpE ToOCyIapcTBaMH MEAMKO-COLHATbHBIX
MEP, CBA3AHHLIX C Ba](L[PIHaLlPIefI.
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IMTPABOBASI 3AIIIUTA 1 OCOBEHHOCTU NPUMEHEHWSI TEXHOJIOT U
BUPTYAJIBHOU PEAJIBHOCTHU B MEJUIIUHE

Byaena C.B., 3a6oposckuii B.B., Menmkya M.B., [Iupora U.C., Teimuak B.B., Ctoiika A.B.

Vorceopoockuii nayuonaneneiil ynusepcumem, Yxpauna

CoBpeMeHHbII HayuHbI Tporpecc 00yCIOBHI CONMKEHHE
TEXHOJIOTUil ¥ METULIUHBI KaK HUKOTA paHee B HCTOPUH Yelo-
BeuectBa. LludpoBuzanus ob1ecTBa HOCTOSHHO BEET K ITOUC-
KaM ONTUMAJIbHBIX MOJIENIEH TPUMEHEHHUs COBPEMEHHBIX TEXHO-
noruit Bo Bcex cepax COBPEMEHHOMN JKH3HHU UYENIOBEKa, B TOM
4HCIIe - MEJULUHE. B CBA3M ¢ 5TUM B MEIMIUHCKON IIPAKTUKE
MOSIBUIACh BO3MOJKHOCTh NPUMEHSTh TEXHOJOTHUHM BHPTyallb-
HOM, JONOJHEHHON U CMEIIAHHON PeaJbHOCTH.

BupryanbHas peaqbHOCTh 3TO TEXHOJIOTUH CO3JaHUs UCKYC-
CTBEHHBIX 00pa30B M oILIyIleHuil s 4yenoBeka [32]. domon-
HEHHAasl PeaIbHOCTh YK€ LIMPOKO MCIIONb3yeTcs B cdepe 371pa-
BOOXPAHEHHUS] U C MOMOIIBIO 3TOH TEXHOJIOTUH PeallbHbI MUp
«JIOTIONTHSIETCSA» BUPTYalbHBIMU 3JI€MEHTaMH U CEHCOPHBIMU
JaHHbIMU. [lpn KOMOMHMPOBaHMU TEXHOJIOTHH 1OTOJHEHHOH
U BUPTYyallbHOH peaqbHOCTH MMEET MECTO CMEILIaHHas peallb-
HOCTb [12].

B T0 ke Bpems mpaBoBOE PErylInpoBaHHUE MPUMEHEHHs TeX-
HOJIOTUH BUPTYaJIbHOM PEAJIbHOCTH B MEIULMHCKOM JesITElb-
HOCTH sBJIsieTCa (D)parMEHTAPHBIM. YTO MPHUBOAUT K Ipobieme
3aIUTh] TPaB MEAUIIMHCKUX PAOOTHUKOB U MAIEHTOB.

Marepuai u meroabl. B Xoxe uccienoBaHus NMPUMEHEH
CHCTEMHBIH TOAXOJ K aHalu3y MpoOieMbl BHUPTYyalbHOH pe-
albHOCTU B MEJHIIMHE, KOTOPbIH BKIIIOUAET KaK CPABHHUTEIb-
HO-TIPAaBOBOM, TaK M CUCTeMHBIH Meron. [lpu mccienoBanuu
HCIIOJIb30BaHbl HAYYHBIE Pa3pabOTKU B 00IacTH MpoOieM BHe-
JIpeHUs] BUPTYaJIbHOH pealbHOCTU B MEAUIIMHE, a TaKXkKe 3aKo-
HOJZIaTeNIbCTBO B KOHTEKCTE PEryINPOBaHUS TAKHUX TEXHOIOTHH.

Pe3yabTarsl u 06cyxaeHue. BHuMaHue y4yeHBIX U NPaKTU-
YECKUX Bpayeil NPUBIEUEHO K BUPTYaJbHOM PEANbHOCTH, IO-
CKOJIbKY M3BECTHO, YTO B UEJIOBEYECKOM MO3re HEHpPOHBI pea-
THPYIOT Ha BUPTYalbHBIE IEMEHTHI TAKKE KaK U Ha JIEMEHTBI
peanbHoro mupa. IlosTomy 4enoBek BOCIIPUHMMAET BUPTYallb-
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HYIO Cpefly ¥ pearupyeT Ha MPOHCXOJIee BHYTPU BUPTyallb-
HOT'O MHpPa Ha COOBITHS TOYHO TAK)KE KaK Ha MMEIOIME MECTO B
peansHOCTH [13].

IepBble MONBITKN CO3/1aHUSI MHTEPAKTUBHBIX YCTPOMCTB, TO-
3BOJISIFOLINX B3aUMOJEHCTBOBATh C MMHTHPYEMOH HIM JIOMOJI-
HSIIOLIEH pealbHOCTh, ObLIH elle B Hauane XX Beka. CazepieHn
. [27] eme B 1965 romy npemioxuna KOHLUEMIMIO «IPEeiesib-
Horo mokasa» (the ultimate display), B koTopoil ommchIBajCs
KHHECTETUYECKUN AUCIUIeH. JlaHHas KOHIENIUS W 3aJloKHiIa
Havano BHUPTYyallbHOW peanbHOCTU. XOTs, CIEAyeT OTMETHTh,
YTO «OTLOM BHUPTYaJbHON pEAJbHOCTH» CUMTAETCA XeWaur
M., koTopblii 3anateHToBan B 1962 romy MamuHy «Sensoramay
- CHUMYJSTOp, KOTOPBIH CO3MaeT MIUTIO3HIO PEalbHOCTH C T10-
MOIIBI0 TPEXMEPHOTO JIBHIKYLIETOCS H300PaKEHHUS C 3aMaxoM,
CTE€PEO03BYKOM, BUOPAIMAMU CUJIEHbS U BETPOM B BOJIOCAX JUIS
wuto3uu [25]. M. XeHuHr Takxke BIepBble U300pes1 TOJI0BHOE
YCTPOMCTBO CTEPEOCKONMYECKOTO TeIEBUCHHS B (JOPME OUKOB.
VYerpoiicTBO co37aBalio OLIyIeHHE Mepr(epUuitHOro 3peHus u
repeiaBajo 3amaxu U 3ByKH [26].

BupryanbHas peanbHOCTh PACIIMPEHHOH (OPMBI CO3aeT
B3aMMOCBSI3b MEXJy YEJOBEKOM M KOMIIBIOTEPOM, KOTOpas I10-
3BOJISIET TOJIL30BATENIO B3aMMOJIEHCTBOBATh U IMOTPYKAaThCs B
TEHEPHPYEMYIO KOMIIBIOTEPOM CpPely €CTECTBEHHBIM 00pa3oM
[19]. Cama cuctema BUpTyalnbHOH peanbHOCTH, KaK MPaBUIIO,
COCTOMT H3: IPOrpaMMHOTrO OOECIICYEHUS I MOCTPOCHHS
0a3bl JAHHBIX ¥ MOJICIMPOBAHUS BUPTYaIbHBIX OOBEKTOB; MH-
CTpyMEHTa BBOJA (TPEKephl, MepUYaTKN MIN MOJIb30BATENbCKHUN
uHTepdeiic) cHCTeMbl TpadUIecKoro peHaeprHra (Bu3yann3sa-
I[M1) MHCTPYMEHTA BBIBOJA - BU3YaJIbHOTO, CIyXOBOTO U TaK-
THJIBHOTO, CEHCOPHBIX CTHMYIOB BUPTYalbHOW PEalbHOCTH C
UCHOJIb30BaHUEM Da3IHYHBIX (HOPM TEXHOJIOIMH BH3YalbHOTO
oToOpaxkeHns, 00bEIUHICT KOMIIBIOTEPHYIO rpauKy B peaiib-



