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ANNOTATION

Health human resources forecasting is one of the key components of health human
resources planning. Planning quality depends on proper assessment of the labor market and
forecasting the needs of the population. There are many types of forecasting, however, the
easiest approach is the forecast based on the number of attached population. In this regard,
the purpose of this research is to forecast needs for general practitioners based on attached
population in Almaty city. The forecast was made on the basis of statistical data of the Health
Department of Almaty city and on the basis of survey that was conducted among 11 out of
34 outpatient clinics of Almaty city. The forecast was made on the basis of SPSS Statistics
software. For outpatient clinics, where attached population has a tendency to growth, the Holt
method was used, and for outpatient clinics, where the attached population has a tendency
to decrease, a damped forecasting method was used. The results of study show that the need
on general practitioners among 11 outpatient clinics in occupied positions was 8.5 positions,
while the need in physical persons was 14.5. The forecasted need on general practitioners for
11 outpatient clinics shows that the need for general practitioners will be 304 positions, with a
staff standard of 2,000 populations per 1 general practitioner, by 2023. As well as, the need for
general practitioners and with a staff standard of 1,500 populations per 1 general practitioner,
will amount to 405.5. An assessment of actual need for general practitioners within Almaty city
shows that with a staff standard of 2,000 populations per 1 general practitioner will be 1215,
and according to staff standard of 1,500 populations per 1 general practitioner the need will be
1559, by 2023.
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eneral practitioners and nurses are

key personnel in primary health
care. General practitioners and nurses play
the role of coordinators in the health care
system as they carries out primary reception
of patients [1]. In this regard, a huge burden
is falling on general practitioners and nurses,
as the number of home visits and outpatient
clinics attendance increase annually.

In the domestic health care system
there are many other challenges associated with
physicians and nurses. In order to timely, prevent
existing challenges in the health care system and
take appropriate measures, it is necessary to
properly forecast the possible needs for health
human resources [2, 3, 4, 5, 6, 7].
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Nowadays, forecasting the needs for
primary care professionals in Kazakhstan is
carried out by one of the following methods [8]:

1.Forecasting based on attached
population;

2.Forecasting based on establishment of
target indicators.

Both methods have advantages and
disadvantages. Forecasting needs based on
attached population is the easiest approach,
but this forecasting may be not realistic, since
this method does not take into account key
variables that can affect the need for health
human resources.

The method based on indicators is also
one of the easiest methods, but it has the
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disadvantage of establishing indicators based
on subjective opinion.

However, in this study, the forecasting
of needs for general practitioners will be made
based on the ratio of population to general
practitioners.

The purpose of the study: Forecasting
the need for general practitioners based on
the number of population in Almaty city and
forecasting the need for general practitioners
in outpatient clinics based on attached
population.

Methods and materials. Required
materials were obtained from 11 outpatient
clinics of Almaty city and from statistical
report of the Health Management of Almaty
city. In this study were selected outpatient

clinics that have relatively large staffing
capacity of general practitioners and nurses.
The staff data of outpatient clinics were
obtained through a conducting questionnaire
for personnel department and statistical
department of outpatient clinics of Almaty
city, within the framework of PhD dissertation:
“Scientific approaches to the methodology of
forecasting health human resources (in the
example of general practitioners and nurses,
in a metropolis)».

Objects of research: The objects of
research are 11 polyclinics of Almaty city and
general practitioners.

In this study, the following coefficients
were determined based on the following
formulas:

Turnover rate =

1. Turnover rate of medical workers

Dismissed by own will + Dismissed by administrative reasons

x100

2. Hiring rate of medical workers

Hired
average number of employees

x100

Hiring rate=

medi

average number of employees

3. Rate of medical workers over 58 year

cal workers over 58 year

Rate of medical workers over 58 year =

4. Rate of concurrent staff

average number of employees

Occupied positions

x100

Rate of concurrent staff =
Individuals

5. Forecasted need on general practitioners

Forecasted need on general practitioners = In + Inf + (Tr — Hr) + R58

Where:

In — the need for individuals on current
year, based on the staff standards of 2000
population to 1 general practitioner, and 1500
population to 1 general practitioner

Inf — the need for individuals on
forecasted year, based on the staff standards of
2000 population to 1 general practitioner, and
1500 population to 1 general practitioner

Tr — turnover rate

Hr — hiring rate

R58 — Rate of medical workers over 58
year

The forecast was made on the basis
of SPSS Statistics software. For outpatient
clinics, where attached population has a
tendency to growth, the Holt method was used,
and for outpatient clinics, where the attached
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population has a tendency to decrease, a
damped forecasting method was used.
Results. First of all, the existing need
for general practitioners was determined. The
research results show that among 11 outpatient

clinics, the need for individuals is higher than
the need for occupied positions. For example,
the need for occupied positions was 8.5, while

the need for individuals was 14.5 positions
(Table 1).

Table 1. Staff data of 11 outpatient clinics of Almaty city (general practitioners).

Outl.)a.tient Estal.)l.i shed Occ.u pied Vacancy Individuals

clinics positions positions
1 21 15 6,0 15
2 29 29 0 28
3 22 22 0 22
4 29 29 0 27
5 28 28 0 26
6 16 16 0 16
7 23 22 1,0 22
8 30 30 0 30
9 18,5 18 0,5 17
10 18 18 0 18
11 17 17 1,0 16

Total 251,5 244 8,5 237

The need among nurses is higher than
among general practitioners. The need for nursing
occupied positions was 11, while the need for
individuals was 69 positions. It is worth noting
that the ratio of general practitioners and nurses

was 2.4, which is lower than recommended level
by World Healthcare Organization, which is 3
nurses per doctor. If we calculate the need for
nurses on the basis of international standards, the
need will increase significantly (7Table 2).

Table 2. Staff data of 11 outpatient clinics of Almaty city (Nurses).

Hayxka o scuznu u 300poeve Nel, 2019

Outpatient | Established Occupied Vacancy Individuals General

clinics positions positions practitioners/
Nurses ratio

1 55 54 1,0 54 2,6

2 58 58 0 54 2,0

3 66 66 0 66 3,0

4 58 58 0 58 2,0

5 84 84 0 52 2,0

6 32 32 0 32 2,0

7 69 59,5 9,5 57 2,47

8 90 90 0 89 2,96

9 48 47,5 0,5 35 2,05

10 36 36 0 36 2,0

11 42 42 0 36 2,25

Total 638 627 11 569 2.4
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Analysis of health human resources
shows that the turnover rate of general
practitioners is 22.3%, while the rate of
recruitment was only 18.9%. These data show
that outpatient organizations lose 3.4% of

general practitioners per year. The turnover
rate of nurses is 19.6%, while the rate of hiring
is only 10.9%. As a result, the loss in nurses
is 8.7% per year, which is higher than that of
general practitioners (7able 3).

Table 3. The dismissed and hired personnel rate.

Individuals | Dismissed Hired Turnover Hiring rate

rate

General 0 0

practitioners 237 53 45 22.3% 18,9%

Nurses 569 61 34 19,6% 10,9%

Loss in human resources

General practitioners 3,4%

Nurses 8,7%

The rate of concurrent staff shows
that general practitioners and nurses realizes
additional work due to the lack of human
resources. The rate of concurrent general
practitioners according to the study was
1.02, which indicates a low need for general

practitioners, and among nurses this rate was
1.1, which means that nurses overworking
for 10% due to staff shortages. Concurrent
data once again proves the great shortage of
nurses among selected 11 outpatient clinics of
Almaty city (Table 4).

Table 4. The rate of concurrent staff.

Total General practitioners Nurses
Occupied positions 244 627
Individuals 237 569
The rate of concurrent staff 1,02 1,1

Thecoefficientofgeneral practitioners
over 58 years old (58 years inclusively)
was 2.3% of the total number of general
practitioners. The rate of nurses over 58
years old (58 years inclusively) was 1.6% of
the total number of nurses. The results show
that the proportion of general practitioners
and nurses above 58 years is low.The results
of the study show that attached population
in the majority outpatient clinics of Almaty

city tends to grow. The total number of
attached population in 11 outpatient clinics
will reach 608581, by 2023, whereas in
2017 the number of attached population
was 552450. This data shows that in next
6 years the number of attached population
in 11 outpatient clinics will grow by 9.3%.
These indicates that in the future the need
for general practitioners will increase
(Table 5).

Table 5. The forecast of the attached population of 11 outpatient clinics, until 2023.

O‘itl?:itc‘sent 2015|2016 [2017 [2018 |2019 [2020 |2021 |2022 |2023
1 63607 | 62884 | 63278 | 64855 | 66432 | 68008 | 69585 | 71161 | 72738
2 61047 | 61772 | 62755 | 63235 | 64038 | 64840 | 65642 | 66444 | 67246
3 57385 | 57857 | 57851 | 58049 | 58591 | 59059 | 56464 | 59814 | 60116
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51486

55082

58174

55551

55109 | 54668 |54227 |53785 |53344

64616

64231

64675

64040

63752 | 63464 | 63176 |62888 |62600

38125

30553

29852

31385

30959 30534 |30111 |29690 |29270

45833

44832

45888

45904

45584 | 45264 |44645 | 44626 |44307

66379

67760

60776

64525

64480 | 64455 | 64442 | 64436 | 64432

31446

32828

34785

35161

36267 37374 | 38480 |39587 |40693

36803

35672

37626

42333

45345 48357 51369 |54381 |57393

30674

38690

36790

41152

42210 | 47268 |50326 |53384 |56442

The forecasted need on general
practitioners for 11 outpatient clinics shows
that the need for general practitioners will be
304 positions, with a staff standard of 2,000
populations per 1 general practitioner, by
2023. The deficit in general practitioners will
be 106 individuals, if we take into account the
actual need of clinics in general practitioners
(in 2017 the need in general practitioners was
39, according to attached population). Lost
in general practitioners and lost associated
with aging of general practitioners in the
next 6 years will make up 19.3% of the 237
general practitioners. Taking into account all
losses, the total forecasted deficit for general

practitioners among 11 outpatient clinics will
be 151.7 individuals, by 2023.

The forecasted need on general
practitioners for 11 outpatient clinics shows
that the need for general practitioners will
amount to 405.5 positions, with a staff
standard of 1,500 populations per 1 general
practitioner, by 2023. The deficit in general
practitioners will be 168.5 individuals. If we
take into account the actual need of clinics
in general practitioners, the total deficit will
be 207.5 individuals. Taking into account all
losses, the total forecasted need for general
practitioners among 11 outpatient clinics for
2023 is 253.2 individuals, by 2023 (Table 6).

Table 6. Forecasting the need on general practitioners for 11 outpatient clinics till 2023.
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O | s
and standard

umber for 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

of general lgel.le.ral

practitioner practitioner
1 2000 pop. | 32 | 31,5 | 31,6 | 32,4 | 33,2 | 34 | 348 | 35,6 | 364
(15) 1500 pop. | 42,4 | 41,9 | 42,1 | 432 | 442 | 453 | 46,4 | 474 | 48,5
2 2000 pop. | 30,5 | 30,8 | 31,4 | 31,6 | 32 | 324 | 328|332 336
(28) 1500 pop. | 40,7 | 41,2 | 41,8 | 42,2 | 42,7 | 43,2 | 43,8 | 44,2 | 44,8
3 2000 pop. | 28,6 | 28,9 | 28,9 | 29 | 29,3 | 29,5 | 28,2 | 29,9 | 30
(22) 1500 pop. | 38,3 | 38,6 | 38,6 | 38,7 | 39 | 394 | 37,6 | 39,8 | 40
4 2000 pop. | 25,7 | 27,5 | 29 | 27.8 | 27,5 | 27,3 | 27,1 | 26,9 | 26,7
(27) 1500 pop. | 34,3 | 36,7 | 38,8 | 37 | 36,7 | 364 | 36,1 | 358 | 356
5 2000 pop. | 32,3 | 32,1 [32,3| 32 | 31,8 | 31,7315 31,4 313
(26) 1500 pop. | 43 | 42,8 | 43,1 | 42,7 | 42,5 | 42,3 | 42,1 | 41,9 | 41,7
6 2000 pop. | 19 | 152 | 14,9 | 157 | 155 | 15,3 |15,05| 14,8 | 14,6
(16) 1500 pop. | 25,4 | 20,4 | 19,9 | 20,9 | 20,6 | 20,4 | 20 | 19,8 | 19,5
7 2000 pop. | 22,9 | 22,4 | 22,9 | 22,9 | 22,8 | 22,6 | 22,3 | 22,3 | 22.1
(22) 1500 pop. | 30,5 | 29,8 | 30,5 | 30,6 | 30,4 | 30,2 | 29,7 | 29,7 | 29,5
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8 2000 pop. | 33,2 | 33,8 | 30,4 | 32,3 | 32,2 | 32,2 | 32,2 | 32,2 | 32,2
(30) 1500 pop. | 44,2 | 452 | 40,5 | 43 | 42,9 | 42,9 | 42,9 | 42,9 | 42,9
9 2000 pop. | 15,7 | 16,4 | 17,4 | 17,6 | 18,1 | 18,7 | 19,2 | 19,8 | 20,3
(17) 1500 pop. | 20,9 | 21,8 | 23,2 | 23,4 | 242 | 24,9 | 25,6 | 26,4 | 27,1
10 2000 pop. | 18,4 | 17,8 | 18,8 | 21,2 | 22,7 | 24,2 | 25,7 | 27,2 | 28,7
(18) 1500 pop. | 24,5 | 23,7 | 25 | 28,2 | 30,2 | 32,2 | 34,2 | 36,3 | 38,3
11 2000 pop. | 15,3 | 19,3 | 18,4 | 20,6 | 21,1 | 23,6 | 25,1 | 26,7 | 28,2
(16) 1500 pop. | 20,5 | 25,8 | 24,5 | 27,4 | 28,1 | 31,5 | 33,5 | 35,6 | 37,6

Total need in staff standard

Igeneral practitioners 10| )73 ¢l 75 7| 276 | 283,1 | 286,2 [ 291,5|293,9 | 300 |304,1

2000 population

Total need in staff standard

Igeneral practitioners to|364,7|367,9| 368 |377,3|381,5|388,7|391,9|399,8]| 405,5

1500 population

Deficit in staff standard

Igeneral practitioners to - - 39 | 46,1 | 49,2 | 54,5 | 56,9 | 63 67,1

2000 population

Deficit in staff standard

lgeneral practitioners to - - 131 | 140,3|144,5|151,7|154,9|162,8 | 168,5

1500 population

An analysis of the need on general

practitioners at outpatient clinics shows
that clinics numbered 1,2,3,8,9,10,11 will
tend to have more general practitioners,
due to the projected growth of attached

clinics numbered 4, 5, 6, 7 will tend to
have lower general practitioners, due to
the projected decrease in the attached
population. An analysis of the need on
general practitioners by polyclinics is

population. Controversially, outpatient shown in Picture 1.
80000 Polyclinic 1
70000 i L — t - = = Polyclinic 2
60000 — i
—— — ] — - Polyclinic 3
50000 Polyclinic 4
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Picture 1. Forecasted need on general practitioners until 2023.
The forecasted need on general positions, with a staff standard of 2,000

practitioners for Almaty city shows that the populations per 1 general practitioner, by
need on general practitioners will be 1062 2023. Taking into account all losses, the total
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forecasted need for general practitioners for general practitioner, by 2023. Taking into
Almaty city will be 1,215 positions. account all losses, the total forecasted need

The forecasted need on general for general practitioners for Almaty city will
practitioners will be 1416 positions, with be 1569 positions. Forecasted need on general
a staff standard of 1500 populations per 1 practitioners illustrated in Table 7.

Table 7. Forecasted need on general practitioners in Almaty city.

Need on general Need on general
practitioners with a practitioners with a
Years Population staff standard of 2,000 staff standard of 1500
populations per 1 general | populations per 1 general
practitioner practitioner

2010 1391095 695,5 927.,4

2011 1414017 707 942,6

2012 1450327 725,2 966,8

2013 1475579 737,8 983,7

2014 1507509 753.,7 1005

2015 1552349 776,2 1034,8

2016 1713220 856,61 1142

2017 1792500 896,2 1195

2018 1847768 923.8 1231,8

2019 1903037 951,5 1268,7

2020 1958305 979,1 1305.5

2021 2013574 1006,8 13424

2022 2068843 10344 1379,2

2023 2124112 1062 1416

The projection of the number of population of exceed 2 million people (2124112), by 2023.
Almaty city shows that the population city will This forecast is shown in picture 2.
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Picture 2. Projection of Almaty population size, until 2023.

Conclusion. The results showed that the clinics lose 3.4% of general practitioners. This
turnover rate is more than the hiring rate among means that until 2023, the clinics will lose
11outpatient clinics. In this regard, outpatient 17% of general practitioners from the total
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number of individuals. Therefore, a loss of
17% was included as one of the components
of the need while forecasting the need in
general practitioners. As well as, the share
of aging general practitioners was taken
into account while forecasting the needs on
general practitioners. Among 11 outpatient
clinics, share of aging general practitioners
was 2.3%.

The vacancy for general practitioners
among 11 outpatient clinics in the study was
14.5 individuals in 2017. But an analysis
of attached population among 11 outpatient
clinics in 2017 shows that the need on
general practitioners with a standard of 2000
population per 1 general practitioner was 39.

Attached population of clinics and

population of Almaty city have a tendency
to growth until 2023. In this regard, the
projected need of general practitioners among
11 clinics and need on general practitioners
within Almaty city forecasted to grow.

All obtained data show that, there is no
big deficit in general practitioners in 2017,
but it will grow and consists 1,215 individuals
by 2023. Moreover the need on general
practitioners will be 1569 individuals with
a staff standard 1500 people per 1 general
practitioner by 2023.

Taking into account the results of study,
outpatient organizations should pay attention
to working environment and recruitment of
general practitioners, since by 2023 the need
for general practitioners will be doubled.
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MuHUCTEPCTBO 3/IpaBOOXPAHEHUE U COIMAILHOTO pa3BUTHSA. MeTo/Ibl TUTAHUPOBAHUS U
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TYAIHAOI

JleHcaynbIK cakTayarbl KaJpIiblK pecypcTapisl OomkaMaay — JACHCAYIBIK CaKTayJaFbl
KaJpIbIK pecypcTapibl *KOCMapiayablH HEri3ri KOMIOHEHTTepiHiH Oipi OOJbIN TaObLIAIbI.
’KocmapnayapiH canackl eHOEK HapbIFbIHA KYPTi31ITeH Tajaay carnachbMeH TiKelel OaiiaHbI-
cThI. XaJIbIKapaJbIK ToxKiproeae OomkamaayIblH KenTereH aicTepi 6ap, Oipak 6omkamaay by
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€H JKEH1JI 9pi Te3 OAICTepiHiH Oipi TIPKEJITeH XaJIbIK CaHbIHA OaliIaHbICTI OOHKaMaay OOJIBII Ta-
Obuapl. COHABIKTAH 3€pTTEY MaKCaThl AJIMAThI KATaChIH/IAFbI JKAJITIBI TOKIpUOEI1 Japirepiep
KaXETTUTITIH TIPKEITeH XaJbIK CaHbl OOWBIHIA aHBIKTAYy 00BN TaObLIaAbl. bomkammay Aul-
MaThl KaJlaChl JICHCAYJIBIK CaKTay OacKapMachIHBIH aKMapaThlHA jKOHE AJIMAThl KaJTaChIHBIH
11 aMOynaTopibIK-MOMUKIMHUKAIBIK YHBIMIAPBIHBIH apachlHa >KYPri3UIreH aHKETaJIbIK
3epTTey HOTIKECIHE cyHeHe OTBIPhIN XKyprizinai. bomkamaay SPSS Statistics 6arnapiamacsl
apKbUIBI 93ipaeHl. TipkenreH XanbIK caHbl ©CY TPEH/I aHBIKTAJIFaH MOJUKIMHUKAIAapFa 00JI-
)amaay XOJbT 9Iici OOWBIHINA KYPTI3UIIl, al XalblK CaHbl TOMEHACY TPEH/I aHBIKTAJIFaH
MOJIMKIIMHUKaIapra Oomkamaay AeMIpUPICHTeH SIC apKbLIbI KaCATBIHIBI.

3epTTey HOTHXKECIHE colikec 11 MOMMKIMHNKAHBIH KAl TOKIpUOEi TopirepiaepaikneH
alHaJIBICYIIBIIAP Jaya3bIMAapbl OOMBIHINA KOXKETTUIIr 8,5, ain pu3nKabIK TyIFagapbl OOWbIH-
ma KaxeTTiniri 14,5 ekeniri anbikTanapl. 2023 sxkputra 1eiinri 11 monukiInHuKa apachlHIAFH |
Toxipuodeni gopirepre 2000 xanbIk cTaHAapThI OOMBIHIIA KaXeTTLTIK 60mkambl 304 kepcetce, |
Toxkipubeni nopirepre 1500 xanplk cTaHAApTHI OOMBIHINA KOKETTUTIK 00mKaMbl 405,5 ekeHiri
aHbIKTa1bl. Typa con cusKTbl AnMaThl KanacklHbIH 1 ToxipuOeni mopirepre 2000 xaibik
CTaHJApTHI OOMBIHIIA KKETTUIIK O0mkambl 1215 Gonca, 1 toxipubeni mopirepre 1500 xanbix
CTaHJapThl OOUBIHIIA KAKETTLIIK O0mKaMbl 1559 0omaThIHBIFEI OOKAHIHL.

Kinm ce30ep: Oondicamoay, kaopivlk pecypcmap, siHcainvl madcipubeni metipouxenep,
Metipoukenep.

AHHOTALUMUA

[IporHo3upoBaHue KaapOBBIX PECYpCOB 3IpPABOOXPAHEHHE — 3TO OJUH U3 OCHOBHBIX
KOMITOHEHTOB IUIAHUPOBAHMSI KaJPOBBIX PECypcoB 31paBooxpaHeHue. KauecTBeHHOE IIaHU-
pOBaHME 3aBUCUT OT Ka4YECTBEHHON OIEHKU PhIHKA TPyJa U MPOTHO3a MOTPEOHOCTEH Hacene-
Hus. CyliecTByeT MHOXKECTBO BUJIOB ITPOrHO3MPOBAHUE, HO OAHUM U3 JIETKUX B IPUMEHEHUU
BHJIOB ITIPOTHO3UPOBAHUS SBJISIETCS IPOTHO3 HA OCHOBE KOJIMYECTBO IPUKPEIJIEHHOTO Hacee-
HUs. B CBSI3U € 3THM LIeNbI0 JAHHOTO METOJIA SIBJISIETCS MPOrHO3UPOBAHUS MOTPEOHOCTH BO
Bpaudax o0IIel MpaKTUKKA Ha OCHOBE KOJIMUECTBO HACEIEHUs, B paMKax ropoja Anmartsl. [Ipo-
THO3 c/ieslaH Ha 6a3e CTaTUCTUUECKUX JTAHHBIX YIPABIICHUS 3pPaBOOXPAaHEHUS TOpoJa AIMaTh
U TIPOBEJIEHHOT 0 aHKeTHpoBaHus cpenu 11 u3 34 nonukinHUK roposa Anmatsl. [Ipornos 6su1
OCYIIECTBIICH HA OCHOBE IporpaMMHoOTo obecrieuenust SPSS Statistics. [[yist MOMMKIHHKK, T
MIPUKPEIJIEHHOE HACEJICHHE UMEET TEeHACHIUIO POCTa, UCIOIb30BAICA METOJ XO0JbTa, U IS
MOJINKJIMHUK, TJI€ IPUKPEIJICHHOE HACEJIEHUE UMEET TEHACHLIMIO CHUKEHUS, UCIIOJIb30BAJICs
nemrpupoBaHHBIA METO/I IPOTHO3UPOBAHHUS.

PesynbTathl uccienoBanus MOKa3bIBAIOT, YTO MOTPEOHOCTH BO Bpayax 0OIIeH MPaKTUKU
cpeau 11 MOMUKIMHUK B 3aHATHIX TOJDKHOCTSIX COCTaBMII 8, 5 TOraa Kak MopeOHOCTh B (QHU3H-
YeCKMX Jnnax, coctaBui 14,5 craBok. [Ipornos morpe6HOCTH B 11 MOJUKIMHUK MOKAa3bIBAET
yTo 110 2023 roga moTpeOHOCTh BO Bpavyax oOIIel npaktuku npu HopmaTuse 2000 HaceneHus
Ha 1 Bpaya oOuieii npakTuku, coctaBut 304, a mpu Hopmatuse 1500 Hacenenus Ha 1Bpaya 00-
el npakTuku, coctaBut 405, 5. Ouenka noTpeOHOCTH BO Bpayax oOLIeH MPaKTUKU B paMKax
ropojaa AnMarthl oka3biBaeT, yTo 710 2023 roga moTpeOHOCTH BO Bpayax 00IIeH MPaKTUKH MTPH
Hopmartuse 2000 Hacenenust Ha 1 Bpaua oOuieit mpaktuku, coctaBut 1215. [TorpeOHOCTH BO
Bpauax oOmei npaktuku npu HopmaTuse 1500 Hacenenus Ha 1 Bpaua oOIIel MpakTUKH, CO-
craBut 1559.

Knrwoueswvie cnosa: npocnosuposanue, kaoposvie pecypcvl 30pasooXpanetus, 8paiu 0o-
wet npaKmuKu, MeOUyuHCKUue cecmpbl.



