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The article examines the current situation in the grain market, and also analyzes the experience of foreign
countries in regulating this market. Major grain producing countries are shown to implement market interventions
to avoid compromising food security. In most foreign countries, a protectionist policy is implemented to ensure
food safety, to prevent the harmful influence of foreign commodity producers, and to protect the local food market.
At the same time, in order to stimulate the expansion of production, extensive state aid is implemented. On the
other hand, in a number of countries of the world, the problem of state control over the quality of grain, the efficient
use of grain and its processing products is given an important place and importance, which is reflected in the

relevant legislative acts.

Keywords: grain market, food security, development, price, production, consumption, export.

It should be noted that the price of wheat has risen
to a record level in the last year, and the grain crisis is
felt all over the world. Due to the increase in demand
for wheat worldwide, the decrease in supply forced the
increase in prices. The main factors affecting the in-
crease in the price of wheat in the world market include
unfavorable weather conditions, protectionist policy,
the policy of increasing wheat reserves, the increase in
variable costs, the fear of crisis and war. The global
food market, affected by the weather and the novel
coronavirus (COVID-19) epidemic, has been hit again
by the Russia-Ukraine war and Western sanctions
against Moscow. The aim of the article is to review the
current state of affairs in the grain market and analyze
the experience of a number of foreign countries on mar-
ket regulation.

Although a downward trend was observed in the
price of wheat exported from Russia from December
2021, the price increased sharply in March 2022. In
June 2022, the export price of 1 ton of wheat increased
by 5.04 percent compared to the previous month and
reached USD 423,3. In June 2022, the maximum price
of 1 ton of wheat in the Black Sea ports was 425 dollars,
the minimum price was 420 dollars, and in the ports of
the Sea of Azov it was 395 dollars and 390 dollars, re-
spectively [9].

In general, factors affecting prices in the food mar-
ket are complex. Thus, weather conditions, trade pol-
icy, agricultural policy, grain reserve policy, biofuel
policy and changing international financial conditions
are important factors affecting food prices. Due to the
increase in demand for wheat worldwide, the decrease
in supply is forcing the price to increase. The main fac-
tors affecting the increase in the price of wheat in the
world market include unfavorable weather conditions,
protectionist policy, the policy of increasing wheat re-

serves, the increase of variable costs, crises and con-
flicts. Another important reason is that some countries'
expectations for 2022 are not optimistic. That's why
China, another major wheat producer, has started seri-
ously stockpiling wheat in recent months. According to
statistics, China's wheat imports increased by 50 per-
cent in the first half of 2021 compared to the same pe-
riod of the previous year. By mid-2022, China will own
51 percent of the world's wheat reserves, according to
data from the US Department of Agriculture. Such
tendencies are also observed in some developed coun-
tries. In addition, domestically, the Chinese govern-
ment offers farmers a minimum price for their produce,
which they then supply to supplement food supplies.
The Chinese government raised the minimum wheat
price for the first time since 2014 in March 2021, send-
ing bullish signals to both domestic and foreign markets
[8].

Agriculture is very sensitive to climate change and
extreme weather conditions. During the past year, the
drought and high temperatures observed in the USA,
Canada and Russia have seriously affected wheat pro-
duction. For example, in the United States, drought and
high temperatures caused a 40 percent decrease in the
spring wheat harvest and a 10 percent decrease in the
total wheat harvest in 2021 [8].

According to statistics, the largest wheat produc-
tion in the 2020/21 season, 134.3 million tons, falls to
China. With the production of 107.9 million tons of
wheat, India ranks second in the world, and Russia
ranks third with the production volume of 85.4 million
tons. In general, the order of the top ten countries pro-
ducing the most wheat was as follows: 4. USA - 49.7
million tons; 5. Canada - 35.2 million tons; 6. Australia
- 33 million tons; 7. France - 30.5 million tons; 8.
Ukraine - 25.5 million tons; 9. Pakistan - 25.2 million
tons; 10. Germany - 22.1 million tons [7].
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As it is known, 29 percent of wheat exports in the
world are accounted for by Russia and Ukraine. For this
reason, the Russia-Ukraine conflict at the beginning of
the year created the basis for a rapid increase in the
price of wheat on the world market. Also, in recent
years, global climate change and abnormal weather
conditions have a negative impact on wheat production
in a number of countries, which is a factor that causes
price increases.

Main directions of grain market regulation.

Major grain producing countries intervene in the
market in order not to risk food security. For example,
Russia has a policy of restricting wheat exports. So,
from the middle of 2021, Russia began to impose a tax
on wheat exports. On the other hand, it applies a wheat
export quota to regulate exports.

The experience of foreign countries shows that the
government prefers targeted support to producers in the
agricultural sector and the implementation of protec-
tionist measures. Thus, 25% of the income of farmers
in the USA, 40% in Canada, 50% in the countries of the
European Union, and more than 70% in Japan are state
subsidies. Such a policy is implemented in many coun-
tries that are trying to ensure their own food security,
prevent the harmful influence of foreign commodity
producers, and defend the local food market.

One of the main directions here is influencing the
producers by subsidizing the prices of their products.
At the same time, the main differences in that case are
only in the size, structure and forms of financing. For
example, 38-39% of prices in the European Union
countries, 36-37% in the USA, 30-31% in Canada and
6-7% in Australia are covered by subsidies.

In countries aiming to solve the problem of self-
sufficiency with important food products, including
grain products, the share of state aid to agriculture in
the value of the sold product is at the level of 50-
70%.At present, one of the serious problems in grain
farms in most of the world's countries is related to com-
pensation of damage, and this issue is directly regulated
by insurance relations. Thus, positive experience in in-
surance relations has been collected in developed coun-
tries.

It should be noted that in a number of countries of
the world, the problem of state control over the quality
of grain, the rational use of grain and its processing
products is given an important place and importance,
which is reflected in the relevant legislative acts. Leg-
islative documents regulate relations in the field of
grain production and are aimed at solving a number of
issues: regulating the rules of grain production, pro-
cessing and storage; determination and provision of
grain quality standards; setting fixed rates for grain
transportation services.

One of the important conditions for stabilization
and regulation of the grain market in the world, and for
coordination, is the preparation of the mechanisms of
cooperation of the world countries on grain at the inter-
national level in accordance with global challenges. In
this direction, the International Grains Council located
in London operates and this Council includes 23 coun-
tries. The main goal of the council is international co-

operation on stabilizing the world grain market. In Tur-
key, which is at the level of strategic cooperation with
Azerbaijan, serious importance is attached to the pro-
duction of grain products and the creation of reserves.
The State Grain Agency of Turkey coordinates and reg-
ulates these issues in the country. The agency's strategic
task is to maintain stability in the domestic grain prod-
ucts market, ensure balance, organize grain interven-
tions if necessary, etc. consists of. In recent years, on
average, 20 million tons of wheat have been produced
in Turkey, and the demand for this important food prod-
uct is 17-18 million tons. Despite the fact that produc-
tion exceeds consumption in the country, an average of
4 million tons of wheat is imported every year. This al-
lows strengthening the reserves of wheat, which is an
important and strategic food product. The Russian Fed-
eration, a neighbor of our country and a strategic for-
eign trade partner in the non-oil sector of Azerbaijan, is
one of the world's leading producers of grain products.
Strategic problems of grain products in Russia, includ-
ing efficiency issues, regulatory mechanisms are imple-
mented by the Ministry of Agriculture of Russia. The
volume of grain export in this country is increasing, in-
cluding its price.

Another country with strategic trade and economic
relations with Azerbaijan - Kazakhstan is also known
as a grain country. Part of the grain import required for
the formation of the grain reserve of our country -
mainly wheat import - is related to Kazakhstan[2].
However, in recent years, Kazakhstan's position in the
world grain market has weakened somewhat, and Rus-
sia's activation is the main factor in this. The total vol-
ume of grain production in the country is 18 million
tons per year.

It should be noted that in order to increase the ef-
ficiency of the grain products market, it is important to
pay special attention to a number of issues at the micro
level. Analysis of the external and internal environment
- microenvironment and macroenvironment factors,
study of competitors - detection of competitors, assess-
ment of their strategy and purpose, number and poten-
tial opportunities, weak and strong aspects are also in-
cluded in the analysis direction of management. From
the point of view of these factors, special attention is
paid to defining and forecasting market demand, select-
ing market segments, substantiating the strategy of dif-
ferentiation and forecasting of offers, analyzing the po-
tential competitive environment, identifying potential
competitive advantages, and determining access to for-
eign markets.
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YIPABJIEHUE MEJUIIUHCKUMU OPTAHU3ALIUAMU B YCJIOBUAX TAHJAEMHAU B
PECIIYBJIMKE KA3BAXCTAH
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Abstract
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In the article the author considers new realities in the sphere of health care in the conditions of pandemic and
reveals the peculiarities of management of medical organizations of the Republic of Kazakhstan.

AHHOTaLUA

B craTtee aBTOP pacCMaTprUBacT BO3ZHUKIINEC HOBLIC pCaJInu B C(bepe 3ApaBOOXpPAaHCHUS B YCJIIOBUAX [TAHACMUN
1 PACKPBIBACT 0COOEHHOCTH yYapaBJICHUNW MCAUIHUHCKUMUA OPraHru3alusaIMnu PeCHy6J’II/IKI/I KazaxcraH.

Keywords: management, management of organizations, medical organizations
KuioueBble cjIoBa: yIIpaBJieHUE, YIIPABICHUE OPTaHU3AIMSIMHI, METUIIMHCKUE OpraHu3alun

C ¢erpanst 2020 roaa IIpaBUTenbCTBO U BCS CH-
cTeMa 3nmpaBooxpaHenus Pecnyomuku Kasaxcran 00b-
eanHUINCH B 60oprbe ¢ Bupycom COVID-19. YUrtoOs
CIIPaBUTBCS CO CMEPTEIHHO OMACHBIM 3a00JEeBaHHEM,
BbI3BaHHBIM BupycoM COVID-19, opranuzaunoHHbIM
CTPYKTYpaM MOTpeOOBaIOCh OBICTPOE IIPUHATHE pelle-
HUH, NIyOOKHe N3MEHEHHs M OOJbIIasi CIUIOYCHHOCTD
nepcoHana 6oxpHUIEL. IIKoIIBI, HeTCKHUE calbl U MHO-
THe Jpyrue OOIIECTBEHHbIC YYPEXKACHHsS ObUIM 3a-
KPBITHI («H30JSIIUA» U «KapaHTUHY), B TIOIBITKE CHU-
3UTh YPOBEHB 3apa’KE€HHS M BBIUTPATH BPeMs JUIA MO~
TOTOBKM  MEIWIUHCKHX OpraHu3aluii, KOTOpbIE
CTOJIKHYJIMCB C PSIIOM TPYZAHOCTEH. Bo-niepBhIX, ¢ AaH-
HOU 00JIE3HBIO PaHEee HUKTO HE CTAIKUBAICS M OBLIO
HEOOXO/MMO MOJIy4aTh 3HAHHUS OT MEXIYHapOIHBIX
OpTaHM3alMi, TIIATENBHO CIEIUTh 32 HCCIECJOBaHH-
SIMH BCero Mupa. Bo-BTopsIx, HeoOxoanmo ObUIO TIepe-
JIaBaTh MOJyYCHHBIE 3HAHNS BCEMY METUIIMHCKOMY CO-
00IecTBY ¥ NPUHUMATH PEIICHNUS 110 YIIPABICHHUIO Me-
JUIUHCKAMH OPTaHHU3ALMSIMU B YCIIOBHSX IaHAEMHU.
Boprba ¢ xopoHaBUpPYCHOW WMH(EKIHMeH 00HapYXHiIa
psix mpoGiieM B CHCTEME 3/APaBOOXPAHEHHS, KOTOPHIE
OBIJI0O HEOOXOUMO pEeIaTh B 0OY€Hb KOPOTKHE CPOKH.
OT0: HexXBaTKa JIEKaPCTBEHHBIX CPEICTB, AIIapaToB
NBJI, TpaHCHOPTUPYIOIIMX MAIIUH CKOPOM IOMOIIM,
ycTapeBiiee 000pyJ0BaHHE, HEXBATKA HH()EKIINOHHBIX
CTallMOHAPOB, SMUAEMHUOJIOIOB, Bpadel, Meanepco-
HaJla, TAK)K€ MHOTHE COTPYAHUKU MEIUIUHCKHUX Opra-
HU3alUi — Bpauu, MeACECTPHI MOJABEPIIIUCH CEPhE3-
HeWIIeMy pHCKy M OOJNBIINM (U3HYECKUM HarpysKam,
HaXoJACh Tepel JIULOM ONACHOCTH 3apaxkeHus. J[us
peLIeHUs! TaHHBIX IPOOJIEM B OPraHU3AMOHHBIX MEIH-
IIUHCKHUX CTPYKTYPax MOTpeOOBaJIOCs MpUMEHEHHE d-
(heKTUBHOM CTpaTerny Ha BCEX YPOBHAX YIPABICHHUS.

CoObITHS, CBSI3aHHBIE C POCTOM 3a00JIeBaeMO-
ctu COVID-19 nosnexnu 3a co00H POCT HAyYHBIX UC-
CJIEIOBaHU, MOCKOJIbKY HEOOXOIMMO OBIJIO OCMBIC-
JIUTH HOBBIC YCIIOBHS JKU3HU M MX BIHMSHUC Ha pa3HbIC
aCTeKTHl JKU3HeAeATeN HOCTH. Oco00 aKTyaTbHBIMH
CTaJIM UCCIICIOBAHUSA B OOJIACTH METUIIHEI U MEHE K-
MeHTa. B yacTHOCTH, COBpeMeHHast CHTyalus moTpedo-
BaJia 3HAHU 00JacTell ympaBieHUs puckamu B Qopc-
Ma)KOPHBIX 00CTOSTEIHCTBAX, KPU3UC-MEHEIIKMCHTA B
ycloBHAX HecTtabmiabHOCTH. Cpemau HccienoBaTenet,
N3Yy4YaBIINUX YIIPaBJICHUEC U ACATCIbHOCTb MCIUIIH-
CKMX OpTaHM3aIUil B YCIOBUAX maHaemMun - M.A. My-
pamko, Bep6osoit JI.H., bospunues B.B., AMocosa
H.A., Tumamxos J[.A., Apununa JL.T. u op.

I]env naHHOM CTaTbU: ONMCAHUE OCHOBHBIX OCO-
OCHHOCTEH yIpaBICHHUS MEAWIUHCKIMH OpTaHH3aIl-
simu B PecrryOnmke KazaxcTaH B yCIIOBHUSX TTaHICMHH.

T'unomesa: ecim naTh omMMCaHWE OCOOCHHOCTEH
yIpaBJICHUS MEIUIIMHCKAMHU OpPTaHU3AIHIMH B yCIIO-
BHSIX TMAHAEMHUH, MBI CMOXKEM OIICHHUTh MEHEIKMEHT
MEOUITMHCKHUX opraHmaum‘/’I B YCJIOBUAX MMaHACMUU.

VYupasiieHne MEAUIIMHCKONW OpraHu3anuen mpei-
CTaBNSET COOOI TaKwWe TPOIECCHl, KaK YIpaBICHUE
MporpaMMaMHt 37paBOOXPAHEHHUs, JIedeOHO-IHarHO-
CTUYCCKUMHU TCXHOJIOTUAMM, KaapaMH, MaTepualib-
HBIMH pecypcamu, (hMHaHCAaMH W MHOTOE Jpyroe. Xa-
pakTep ynpaBJIEHHUs B 3HAUUTEIBHONW Mepe 3aBHCUT OT
OpraHM3aIyy JIe4eOHO-TMarHOCTHYECKOTO TIpoliecca B
KaX/1011 KOHKPETHO! OpraHu3alny, HO IPUHIIMIIBL, Me-
TOJIbl U TEXHOJIOTUU YTIPABIIEHHS OCTAIOTCA OAHUMU U
TEMH JK€, ¥ UX PAllMOHAIBHO IPUMEHSTH B 0000IICH-
HOM IUIaHeE.

B HacTosmee BpeMs B 60pr0e ¢ KOPOHABHPYCOM
[IpaBurenscTBo Kazaxcran ompenenuio cieayromue
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MPUOPUTETHI: MEPHI 10 MPOTUBOJCHCTBHIO KOPOHABH-
pycHOM MH(MEKINH; YCHICHHE CAaHWTAPHO-3MHIEMHUO-
JIOTMYECKON CITy>KObI; BaKIIMHALUS POTUB KOPOHABH-
pycHOH MH(EKIUH; MOBBIIIEHHE KAauecTBa MEIHIIMH-
CKMX YCIyr; TOBBIIIEHHE 3apabOTHOM  IUIATHI
MEIUIMHCKUX PaOOTHUKOB; COBEPLICHCTBOBAHUE Ta-
pudHON monuTHKY; 6opbda ¢ KOppymHuueil B cucteme
3npaBooxpaneHus [1]. Pabota mo co3aaHuI0 CHCTEMBI
OKa3aHMUSA MEIUIMHCKOMN MOMOIIY MTallMEHTaM ¢ HOBOU
KOPOHABHPYCHON HH(EKIMel Berxachk OJHOBPEMEHHO
10 HECKOJIBKMM HampasieHusM. [Ipexxne Bcero, Oblia
BBICTPOEHA KECTKast BEpPTHKalb ynpasieHus. [lepexon
OT OOBIYHOTO PEXMMa YIPABICHUS K KPU3UCHOMY pe-
)KUMY B KOMaHJae C APYTUMHM OpPraHU3allUOHHBIMU
ctpykrypamu. M3PK Ha exxeqHeBHOW OCHOBE CTalo
MPEJOCTABIIATh CTATUCTUUECKUE JTaHHbBIE U OLIEHKY CHU-
Tyalluy ¢ MaHAeMueil Ha exXxeJTHEBHOI OCHOBE AJIs IIPU-
HSTHUS PELICHUH 0 HeOOXOMUMBIX JIeHCTBUX. BbLT pas-
paboTaH TOJHOCTBIO CTPYKTYPUPOBaHHBIH  IUIaH
60pBOBI C pacIpOCTpaHeHHEM TAHAEMHUH, CO3/IaH MTA0
o 60pb0E ¢ KOPOHABUPYCOM.

WTtak, paccMOTpuM 0COOCHHOCTH YIIPaBICHUS JIe-
ATETbHOCTHIO MEANIIMHCKUX OPraHU3amni.

1. Opranu3zanusi NOTOKOB NAIHEHTOB, KATEro-
pM3alusi YPOBHA CJOXKHOCTH 3a0oJieBanms. s
TOTO0, 4TOOBI 00eceunTh 3Y(HEKTUBHYIO TOMOIIB Hace-
JeHuto, ObUIa oOecrieueHa rOCIUTATH3aUs KpUTHYe-
CKUX OONIBHBIX B MH(EKIMOHHBbIE OOJILHHIIBI, BBHI3OB
Bpaya Ha JI0M, OHJIAMH-KOHCYJIbTalUs.

Ha ypoBHe manueHTOB, MapajuleIbHO C PUCKOM
3apaXCHUs] M Pas3[elICHUEM IOJIOXKUTEIBHBIX CIIydacB
[0 CEKTOpaM, OCHOBHOE BHHMaHHE HEOOXOIUMO ye-
JWUTH 00ECIIEUYCHNIO PABHOTO Ka4eCTBA U I'YMaHU3UPO-
BaHHOTO yXoja. HenmpepsIBHOCTh OKa3aHHsI OCHOBHBIX
BCIIOMOTATEbHBIX YCIYI KpaiHe BaKHa M HeoOXo-
muma. [lammenTsl, He wHGUIUMpoBanHsle COVID-19,
HE JIOJDKHBI TOCTPAaTh.

OueHb BaXXHO OTCIIEKHUBATh KPUTEPUH AOCTYMA K
OTIEJICHUSM IEPBUYHONM MEJUKO-CAHUTAPHOM IIO-
MOIITH, YTOOBI BEIOPATh MAIMEHTOB, KOTOPBIE TOJIKHEI
SBUTHCSI B OOJIBHHUIY M MOJYYUTh MEIUIMHCKYIO IO-
MOIIb JJaKe B YCIOBHUSIX HaHEMHU.

2. 3ammTa nepconana. Ilockonbky nanaemus
cozjana yrposbl AJsl METUIMHCKUX PaOOTHUKOB: omac-
HOCTb 3apa’keHUs] BUPYCOM M pabodasi Harpyska u3-3a
HOBOI1 paboueii curyanuu. CoxpaHeHUE 30POBbS CO-
TPYIHHUKOB, 3all[iTa epCOHATIa OT MHPEKINI 1 BBITO-
paHust ObUIN BaXXHOW 3a/1a4€ii pyKOBO/ICTBA.

CoTpyIHHKH IO-pPa3HOMY PEarHpOBaIN Ha HOBYIO
MHQOPMALIMIO M HOBBIE PEIICHUS - OJJHU OBIIM OYEHBb
HaITyTaHsbl, a 1pyrue Osin 6ecneunsl. [loaTomy 6610
OYeHb BAXHO YOEIWTh B BAXKHOCTH MHPOQIIAKTHKH,
pa3paboTaTh MOJUTHKY JOCTYIIAa B OOJBHUIIBI, peopra-
HHM30BaTh NMPOTOKOJIBI NPO(UIIAKTUKY ¥ KOHTPOIS MH-
(hekuuii B pacropsiake paboTHI mepcoHana OOIbHHUIBL.

B ocHOBHBIX O0sbHHIIAX OBLTH CO3/1aHBI paboune
TpYIBI, KOTOPBIE HAYAJIN MPOBOJUTH MH(POPMAIMOH-
HBIE MEpOIPUATHS Ul MEAMIMHCKUX paOOTHHKOB.
IInansl gelicTBUN B Upe3BbIUAMHBIX CUTYAIUSX BBIIIOJ-
HSUITMCh U KOPPEKTUPOBAIUCH B TCUCHHE HECKOIBKHUX
JIHEH.

ObecnieueHne CpeCTB HHANBUIYATBHON 3alTUTHI
(CH3) 6bu10 TII00aMBHOM MpobeMoii. B Hauane maH-
JeMUH OOJIGHHUIIBI CTOJIKHYJIMCh C WX HEXBAaTKOW,
BCJIEACTBHE 4Yero ObLIM CiIydau, KOrja MEJUIUHCKHE
pabOTHHMKM TIOMYYHMJIM IIOJIOKHTENIBHBIE TECTHl Ha
COVID-19. Habnronanocs nossieHue nen Ha CU3.
Co3nanue 3anacoB M 00ecredeHne BCeX COTPYIHUKOB
Cpe/CTBaMH WHIMBHIYAILHON 3alMTHl OBUIM BasKHOM
poOIeMOi.

3. Com1apHOCTH COTPYAHUKOB METUIMHCKUX
opranu3zaumii. HecMoTpst Ha Tskenble ycioBus pa-
00Tl — HCHOPMHUPOBAHHBINA pabounii rpaduk, Tpymo-
eMKas AeATEIbHOCTh U MHOTOE JIPyroe, MeANepCoHal
roMorai JApyr npyry. Meanepconan Obu1 MOOMIIN30-
BaH B MPOTHBOSIHIEMUYECKUX MEPONIPUSITHUSIX U JTaXKe
ciryqae OOJIe3HH OJJHOTO MeIpabOTHHUKA, €ro 3aMeHsLIT
JIPYIOM.

4. IlepecMOTpP NPHUBBIYHBIX NMPOLECCOB — HC-
M0JIb30BaHKE HOBBIX TEXHOJIOTHH, MEepPeBOA MPOAAXK B
OHJIAliH, MEepecTpolKa JOTUCTHKU U KOPIOPATUBHOM
KyJBTYpBIL. Y lajieHHas paboTa B CTpaHe CTaja NPUBBIY-
HBIM SIBJICHHEM, 3HAUYUTEIBHO YBEIMUMIACh U 00eIaeT
CTaTh BAKHOM 0a30¥ AJIsI CMEIIAHHOTO THIIA paOOTHI B
Oynymiem. Briepsbie aMOynaTOpPHBIX MAIEHTOB C OCT-
PBIME 3200JICBaHUSIMU CTAJIM COTIPOBOXKAATh Tene(oH-
HBIMU WJIM BHJICO3BOHKaMH. Tak, CTajgo akTMBHO pa3-
BHUBAThCSI OKa3aHHE KOHCYJIbTATHBHBIX YCIYyT MOCPEn-
CTBOM HAllMOHAJIBHOU TENEMEIULUHCKOM CeTH, K
KOTOPO# MOJKIIOUEeHBI 259 opraHuzanuii 3ApaBooxpa-
HEHUS [2]. bt pa3paboTtan caT
https://www.coronavirus2020.kz/ u oTkpbITa TOpsdas
muansg M3 PK (1406) mns nadopmupoBanus Hacese-
HUS © paboroir ¢ oOpamenmsmu. Ha caiite
coronavirus2020.kz omy6imkoBaHbI O(pHUIHATIBHEIC TTa-
MSTKH, CTaTUCTHYECKHE JaHHbIE II0 3abosieBaeMo-
CTH/CMEPTHOCTH, JJaHHBIE 110 BAKIIMHALIUK Ha aKTyaJlb-
HBI JIeHb, TIOCJIEIHHE HOBOCTH II0 CHUTYallUd C
COVID19 kak B cTpaHe, Tak ¥ B MUpe, OUIIHAIBHBIE
OTIPOBEP)KEHMUS HEIOCTOBEPHON HWH(pOpMalINHU, ecTbh
BO3MOXHOCTBH 3a/1aTh BOIIPOC B MUCbMEHHOH (hopme ue-
pe3 coolrieHus B pyopuke «BOompoc-oTBeT» [3].

5. ®unancupoBanue 60JabHUL. PocT mHBECTH-
it B cdepy 3npaBooxpaHerus B 2020 Togy cocTaBHI
302,5 mupa r., 9to B 2,5 pasa Bbliie nokazarens 2019
roga. OkazaHa MaTepHaibHasl MMOJAEP)KKAa MEIHIINH-
CKMM pabOTHHMKaM, 3aJeiCTBOBAaHHBIM B IIPOTHBOAITH-
JEMHUYECKHX MEPOTIPUATHSIX. AKLIEHT CO CTOpOHBI [Ipa-
BUTEJIbCTBA HA CHCTEMY 3/paBOOXPAHEHHUsS ObLI MOBBI-
IIEHHBIM. Bce pernoHsl aKIEeHTHPOBAHO HadYaJH
paboTaTh Ha CHUCTEMY 37paBOOXpaHEHMs. 3a MOCHe-
HHE TOJABI TaKOH MOJCPHHU3AIMH B CHCTEME 3/PaBoO-
oxpaHeHHs He OblI0 — oOHoBMINCH VIBJI-ammapaTsl,
OTPOMHBIE TIEPEIBIKHBIE MEIWIIMHCKHE KOMIUIEKCHI
M0eXald B PETHOHBI. BOJBHUIIBI MOIYYMIN MaIInHBI
CKOpOIl TIOMOIIM, OCHACTHJIM PEHTIeH-allapaTamy,
KT. IocTponnu GonbHUIBI, OBUIM OTPEMOHTHPOBAHBI
nH(EKINOHHbIE OONBHULBI, KOTOPHIM 10 50-60 e,
TaM ObUIM HEOOYCTPOEHHbIE CUCTEMbI BEHTHIISIIINH, HE
6bu10 VMIBJI-anmapatoB, Kuciopoja — BCE MOJIHOCTHIO
3amMeHuIu. To ecTb, B KpaTyalllMe CpPOKH CHCTEMA
3/IpaBOOXPAaHEHNST MOOMIN30BAIACH, U OONBHHUIIBI MO~
JIYYWIIN TOTIOJTHUTEIHHYIO TIOMOTIE [4].
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BbiBoa. YipaBieHUIO MEIUIIMHCKUMHU OpraHu3a-
UMM B YCJIOBUSIX TAHJEMHUH BpeMeHa IPUCYIIU TPYA-
HBIE 33]1a4H, IOCKOJIbKY OOJIbHHLIAM MPUIIIOCH CTOJIK-
HYTbCSI C CEpPbE3HBIMH ITpo0IeMaMH, Koria OaaaHcHpo-
BAIM HMHTEPECHl COTPYJHHMKOB M mHanueHtoB. O030p
CUTYyalll B YCJIOBUSX NMaHIEMHHU IOJTYEPKHBACT BaXK-
HOCTh WHKJIIO3UBHOCTH Ha Ka)XIIOM 3Tame paboThl U
HEOOXOMMOCTH COOJIIOICHHSI CTPOTHX IPOTOKOJIOB,
HOJIUTUKH | TIPOLIEAYP CTAaHIAPTU3ALMHU NesATeIbHOCTH
JUTsT oOecriedeHus 0e30MacHOCTH COTPYTHIUKOB H TAITH-
eHtoB. IlaHmemus nokaszana, Kakue HMEIOTCSA IPo-
OmeMsl B cpepe 3apaBOOXpaHEHNUS, a TAKXKE TO, UTO UTO
XOpollIee PYKOBOACTBO MMEET CYIIECTBCHHOE 3Haue-
Hue. braromaps mosbleHHOMY BHMMaHuio [Ipesn-
JIeHTa K JIaHHOH rpobieme, [IpaBuTenscTBO CBOEBpE-
MEHHO MNPUHSJIO HEOOXOIMMBIE MEpBI M0 CHEPKHBaA-
HHUIO PacHpOCTpaHEHHs BUpyca B Halleil cTpaHe, a
CTPYKTYpBI cHCTeMBl 31paBooxpaneHus PK ckoppek-
THUPOBAJIM CBOW CTaHJApPTHBIE MOIXOIBI K IPENOCTaB-
JICHUIO METULUHCKUX YCIYT, YTOOBI YMEHBLINTH HE00-

XOOUMOCTDh OKa3aHMs JIMYHOU TTOMOIIA ¥ MHUHUMH3H-
PpOBaTh PUCK JJIA MAITUCHTOB 1 MEIUITUMHCKUX pa6OTHI/I-
KOB.
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Abstract

The features of military construction in the Western Ukrainian People's Republic (WUNR) have been exam-
ined. The reasons and prerequisites for the November Uprising have been highlighted, with a focus on the activities
of the State Secretary of Military Affairs, Colonel Dmytro Vitovsky, in the early days after Ukrainians took power
in Lviv. The achievements of the Ukrainian authorities in the military sphere have been analyzed, and the course
of the Polish-Ukrainian war in November-December 1918 has been outlined, including the intense battles for Lviv
and the role of the Ukrainian Sich Riflemen in these processes. It is noted that in December 1918, the war took on
a positional character, and the command of the Galician Army focused primarily on the liberation of Lviv and the
improvement of the Armed Forces' structure.

AHoTAaNis

PosrnsHyTO 0c00MHMBOCTI BilichKkOoBOTO OyMiBHUITBA y 3axinHo-YKpaincekiid Hapomuiit Peciyomini (3YHP).
BucsitieHo npuyuHHA Ta mepeayMoBH JIMCTONAmMOBOTO 3pHBY, aKIIEHTOBAHO yBary Ha AisUTBHOCTI JleprxaBHOTO
ceKpeTaps BIMICEKOBUX CIIpaB MOJKOBHWKaA [ImuTpa BiTOBCEKOTO y mepiri IHI micas mepeOpaHHS yKpaiHIIMH
Biaau y JIeBoBi. IlpoananizoBano 3000yTKH YKpaiHCHKOI BiIagu y BifiCbKOBIH cepi, BUCBITICHO Mepedir moib-
ChKO-YKpaiHChKOI BiliHM y muctonami-rpyaHi 1918 p., 30kpema moka3aHo BaKKuii xapakTep 00iB 3a JIbBiB Ta
BUCBITJIEHO poib YkpaiHchkux CigoBux CrpinbliB y mux npouecax. KorcraroBaHo, mo y rpyaHi 1918 p. BiifHa
HaOpajia mo3HUIiHHOTO XapakTepy, a KOMaHAyBaHHs [ amnipKoi apMii 30cepeuio TOJIOBHY yBary Ha 3BiTbHEHHI
JIpBOBA Ta yHOCKOHAICHH] CTPpyKTypu 30poriHuX CHiL

Keywords: WUNR, Dmytro Vitovsky, November Uprising, Galician Army, Ukrainian Sich Riflemen, Ro-
man Dashkevych, Polish-Ukrainian war.

Karouosi caoBa: 3YHP, /Imurpo Bitoschkwuid, JIuctonanosuit 3pus, ['anunpka apmis, Ykpaincbki CidoBi
Crpinbui, Poman [lanikeBnd, OJILCHKO-YKpaiHChKa BiifHA.

3aximHo-Ykpaincbka  Hapomna ~ PecnyOmika — 3axigHy yacTMHY YKpaiHM Hicist 3MiH Ta TypOyJieHT-
(3YHP) 6yna crBOpeHa sK jepkaBa, 1o o0’eiHaia  HUX MOl nepiomy Ilepiioi CBITOBOI BiliHY Ta PEBOJIIO-
mii. B ymoBax mosbcbkoi 30poiHOI arpecmi, 3HaUHY
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yBary ii KepiBHUIITBO MPHUIISAIO BiHCBKOBOMY OyIiB-
aunTBy. Came 30poiiHi Cwim Manu CTaTh HaJaiHHOIO
OIIOPOI0 HOBOCTBOPEHOT peciyOIiKy Ta 3a0e3MeuuTy i
Cy0’€KTHICTb Ha MI>KHApO/IH1If apeHi B yMOBax po3naay
AgBcTpo-Yropcekoi Ta Pociiicbkoi iMnepii.

OcobnuBocTi BilicbkoBoro OyniBaunrea y 3YHP
— MaJlofocipKeHa npobiemMa B yKpaiHCBbKiil Ta 3a-
pyOixHil icropiorpadii, sika posrisganacs, 31e0i1b-
IIOT0 Y KOHTEKCTi 3HAYHO IIUPIINX TEMATUYHHUX Hill.
OcHOBHa MeTa CTaTTi — IMOKa3aTH cIerudiky po3oy-
nIoBH BiiickkoBoro cekropy 3YHP y wac mporoio-
IICHHS HE3aJIS)KHOCTI Ta B yMOBAX ITOJILCHKO-YKPaiHCh-
kol BiitHm 1918 — 1919 pp. xepensHy OCHOBY poO-
3BIJIKM CTAQHOBIJISITH MaTepiaji MepioJuyHOl IpecH Ta
MeMyapH YKpaiHChbKHX BICHKOBHUX JIisiB.

[lix BrumBoM posmany ABCTpO-YTOPCHKOI M-
nepii, 18-19 sxoBtHs 1918 p. y JIbBoBiI BinOymnucs
Npe/ICTaBHUIIBKI 300pU YKpaiHCHKHX MOCIiB 10 BineH-
CBKOTO MapiaMeHTy Ta [amuupkoro i bykoBuHChEKOTO
KpalloBUX ceiiMiB, Misf4iB YKpaiHCBKHX MapTid Ta
€MNCKOMATy, sIKi 0OpanM THMYacOBHH HapiiaMeHT —
VYkpaiaceky Harmionanmeny Pany (YHPany) Ha 9omi 3
angBokaTtoM €. [lerpymesuueM. HoBocTBOpeHuii npen-
CTaBHUIBKWI OpraH 3asBWB, IO BBAXA€ 3a CBIi
000B’SI30K «BUKOHAaTH B XBWII, AKy IPHU3HAETh 3a
BIAMOBIHY, IMEHEM YKpaiHCHKOTO Hapoay aBCTPO-
YrOpchbKOI MOHApXii, HOro MpaBO CaMOO3HAUYCHHS Ta
PILIMTH TPO JepKaBHY JOJIO BCIX oOnacTeii, 3acene-
HHUX THM Haponom» [6, C. 113-114]. By ctBopenuit
LlenTpansuuii BilicekoBuii KomiTer Ha 4o 3 orama-
HoM Jleriony YCC /. BiToBChKUM, SKHH pO3MOYaB
MiITOTOBKY /10 30poiiHOro moBctaunHs [6, €. 114].

PeanpHa 3arpos3a 3axOIJICHHS BIAagd MOJSIKAMH
3MycHJIa KepiBHUITBO JbBiBChKOi menerarii YHPamu
YXBAJIUTH OCTaTOYHE PIiIICHHS NMPO 30pOHHMI BUCTYTI.
TTomrroBxoM mo momiOHMX Ai crana BimmoBa 31 xo-
BTHs 1918 p. HamicHuka [annuunu K. I'yitHa nepenatu
YKPalHCBKUM IIPEICTaBHUKAM IIOBHOTY BJIaAM Yy Kpai.
Toni x Ha 3acimanni YHPaau JI. BiToBChKHiT 03Haii0-
MHUB TPHUCYTHIX 13 3arajJbHAM IUIAHOM 3aXOIJICHHS
Biaau y JIbBoBI Ta noBitax CxingHol ["amnunuu, 3amnes-
HuB K. JIeBHIIbKOTO Y MO3UTUBHOMY pe3yJIbTaTi Biiich-
KoBOI omnepaii. «CripaBa MOXXe BIATHCh TUIBKH 3apas,
—3a3Ha4asB BiH. — Sk 11iel Ho4l MU He Bi3bMeMo JIbBOBa,
TO 3aBTpa WOr0 HAMEBHO Bi3bMYTh MOJAKM» [5, €. 51].
V takux ymoBax YHPana ogHorosocHo mnpuiiHsiia
pIlIEHHS! «BUKOHATH aKT IEPEBOPOTY 3aHATTSIM MicTa
JIpBOBa 3i BciMa Jep:KaBHUMH YCTaHOBaMH JOCBITa 1
mucromana 1918 p.» [17, ¢. 129].

31 xoptHst /1. BiToBchKMii BuciaB Haka3u y (il
BiiicbkoBoro komitery 1o CtaHucnaBoBa, TepHOIOS,
Hporo6uya, Ctpust, Komomui, 3009eBa Ta iHIIIX MiCT
Taninuunay 1 BykoBUHU 3 BUMOTaMu:

— HeTaiHO CTBOPEHNMHU 30POHHUMU 3aTOHAMH T1e-
pebpatu Biany;

— xomaHgupy mnoinky YCC B UYepHiBIax -—
TepMiHOBO pubyTH 10 JIpBoBa [14, S. 139-142].

OcHosHi Hagii YHPaga 3aranom Tta [. BiToBCh-
KU — 30KpeMa IOKJIAJald Ha IOJK YKPaiHChKHUX
CivoBux CrpinsmiB (YCC), sxuit cranom Ha 1 nucro-
nmaja 3aJMIIaBCcs €IMHOI0 OpraHi3oBaHOW 1 0oe3mat-
HOIO BICHKOBOIO OAMHUIICIO. [HIN rayuIpKi MiXOTHI
nosiku (9-it Crpuiicekui, 15-i TepHOminbChKHMA, 24-ii

Konomuticekwmid, 30-if JIbBiBChKHiA, 77-11 CaMOipChKHA,
80-it 3os10uiBCHKMIA, 55-1 BeperkaHChKHIA Ta iH.) mepe-
OyBainu y 1iei JosneHocHu# nepiox Ha ¢pponrax [epioi
cBiTOBOI BiiiHU [4, S. 31-35].

1 mcronana 1918 p. J1. BitoBchkwii 3a onomo-
roto 011. 1500 ykpaiHChKUX BOSIKIB 3aifHSB CTpaTeriuHi
00’extn JIpBOBa Ta Bix iMeHi BilicekoBoro Komirtery
nepenas Biajay rojosi ¢inii HanionansHoi Panu K. Jle-
BHIBKOMY. «B3aram yxpaiHcpka BifiCbKOBa Biazaa
BUB’sA3ajlacsi 13 CBOIO  3aBJaHHA  3HAMEHWTO.
CrpaBHICTh YKpaiHCHKHX CTApIINH i BOSKIB Oyia 3pas-
KOBa», — KOHCTaTyBaB oueBWieCb momii [5, €. 70].
YHPana 3BepHynacs 1o MemkaHIiB JIbBoBa i Hace-
JeHHsl [anuuuHM 3 BiO3BOIO, B SIKiH OToOJIOCHIIA, IO
BiJTHHHI BIIaJia B Kpai 3HAXOJUTHCA B 11 pyKax i 3aKJIH-
Kaja 0 MIATPUMKH AEp’KaBOTBOPYMX 3aXO[iB i 000-
pOHU BiIacHOI AepxaBu. «Ykpaincekuilt Hapone! I'ono-
cumo ToOi Bictb mpo TBoe BU3BOJICHHS 3 BIKOBIYHOL
HEBOJIi, — 3a3HaYalIi YYaCHUKH JINCTOMa0BOTO 3pUBY.
— Bin HuHi Tu rocionap cBoei 3emiti BUTBHUIT ropoxa-
HUH Ykpaincbkoi Jlepxasu...Jloas Ykpaincekoi [ep-
*aBH B TBoiX pykax. Tu craHeml, sk HEMOOIAHAN Myp
npu YkpaiHcekiii HamionamesHi# Paxi 1 Biginpemr yci
BOpOXKi 3amaxu Ha YkpaiHceky epxkasy» [1, €. 1].

9 muctomama 1918 p. Hamionansaa Pama oromo-
cujia Ipo CTBOPEHHs 3axinHo-Ykpainchkoi Hapomanoi
PecniyOuniku Ta obOpana ypsn — Jepxkaauii Cexpe-
tapiaT Ha yoii 3 K. JleBunbkum. JlepkaBHUM CeKpeTa-
peM BiHCBKOBUX CIIpaB OyJo NMPHU3HAYEHO TTOJIKOBHUKA
J1. BiTOBCBKOTO, SIKHii 3a[10YaTKyBaB:

— ¢opmyBanHs 30poitHIX Cur;

— OpraHi3aIliro BiiicbKOBOi aAMiHICTpaIii;

— MOOLITI3aIi0 YKPaiHCHKOTO HACEICHHS.

V BiOmoBiIbs Ha arpecHBHI il MOJKIB, 15 mucTo-
maga 1918 p. 3 inimiarusu /1. BitoBcbkoro 0yio cTBO-
peHo 3 obmacaux (JIpBiB, Ctanucnasis, TepHOMiNS), 12
okpyxHux (JIbBiB, Ilepemunuib, PaBa-Pycska, Cam6ip,
Cranucnasis, Ctpuii, Konomust, YepHisii, TepHOMLIb,
3onouis, YopTkis, bepexxann) ta 60 nositoBux Biiick-
KOBHX KOMaHJ|, BIPOBa/ykeHO BiiicbkoBy Ilpucsry,
BilICbKOBI 3BaHHs 3 TEPMIHOM CIYXOH y KOXHOMY 1
BIJITIOBIZHI BiJ3HAKH, TPOMIOBI okiaaau i mencii [10].
Bumum opraHoM KepiBHHMITBa 30pOHHHMH CHIaMH
pecyoniku Oynma Hawampra Komanma [Mammmbkoi
Apwmii (HKT'A), siky odomoBamu JI. BiToBCchkHid, a 3r0-
noM — nonkoBHUKH I'. Koccak, I'. Credanis, reHepan
Apwmii YHP M. OmensHoBuu-Ilasnenxo [15, ¢. 52-53].

C. Makapuyk 3ayBaxkyBaB, IO Y BIHCBEKOBO-
nomituuHii crpykrypi 3YHP criocrepiranocs unmano
JIECTPYKTUBHOTO 1 HE LIIJIKOM 3p03yMIJIOr0 Cy4acHUKaM
[9]. «Tak, crapmuHCchKu Kopmyc YT'A, ocobnuBo Ta
Horo wacTWHa, IO BHHNIIA 31 CTapoi aBCTPiHChKOT
apMii, Maii>ke BIPOIOBXK Bciei BiifHM Oyia mponHATa
(aNbIIMBUM BITYYTTSIM BHUIIOCTI Ta BiipBAaHOCTI Bif
OCHOBHOI BOSIIBKOI Macu, — nmcaB BiH. — TepMmiH
«MYXBa» Ha O3HAUYEHHS MPOCTHX BOSKIB BXKHBABCS
HaBiTh B OQINIHHUX JOKYMEHTaX KOMAaHIyBaHHSI
VYT'A... Ta He nuIIe ICUXOJIOTIYHI CYNEPEYHOCTI MiXk
HAYaJbCTBOM I BUKOHABIIIMHU MaJIH MICIIe B )KUTTI pec-
myOmiku 1 Biliceka. Bynmm # rmmOoki comianmbHi Tpo-
TUpigys...» [9].

V Ttoit xe vac (Ha movatky auctomnana 1918 p.) y
JIro6mini moyanocs ¢opmMyBaHHS THMUACcCOBOTO ypsiay
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ITonbcpkoi HapoaHoi pecyOumiky, skuii cBoiM MaHide-
CTOM 33/IEK/IapyBaB MOJILCHKY BIIay Ha BCIX «ICTOpHU-
HUX 3eMJISIX», BKJIroyatouu [anmuuny. [Tonbebka Biaga
3yMijia OIEpaTHBHO COPMYBATH 3 MICLEBHUX IMOJISKIB
BIMICHKOBI MiZAPO3/IIN, NEPEKHHYTH JIOJATKOBI CHIIH 3
KpaxoBa, BapmaBu Ta iHIINX MICT 1 pO3rOpHYTH KpO-
BorposuTHI 001 3a JIbBIB [16]. «BiiiHa 3 yKkpaiHIsIME 32
JIbBiB posrisipanacs sk BUSIB ITOJILCHKOT HAalllOHAIBHOT
TpaguIii, SK CHMBOJ MATPIOTH3MY, — ITHCAIA CYYacHi
yKpaiHChKi ydeHi. — OCHOBY IMOJBCHKUX BiHCHKOBHX
tdopmyBaHp ckianu ocepenku [lomscpkoi opraizamii
BilicpkoBOi, [lonmbchKHil KopITyc monomoroBuid, [Tois-
CBKi KaJpH BIMICHKOBI, 3araibHe KEPiBHUIITBO SKUMH
3nificaroBaB O. CkapOex» [16].

OcHoBHa OopoTh0a y mepuIiil MOJOBHHI JIUCTO-
naga 1918 p. M yKpalHISIMH 1 OJISIKAMH TOYMIIacs 3a
JIBiB. Ilicast BimctaBku [I. BiToBchkoro (3a craHOM
3]I0POB’S), KOMaHAyBaHHS [ aluipbkoro ApMi€ro Tme-
peiinuto no nonkoBHuKa I'. Koccaka, a 3romom — noi-
koBHUKa ['. Credanisa. [Ipore 3mina kepiBHHUITBA ['a-
TMIBKOi ApMii HE NMPUHECTO BIAYYTHHX HMO3UTHBHHUX
pesynbratiB. JJo 18 mucromama y JIpBOBI TpuMmamacs
BiTHOCHa piBHOBara CHJI MiX [amuIpKoro apMmiero Ta
moibChbkiMH TOBcTaHmAMU [11]. CmpoGu 3MiHHUTH
JiHifo (GpOHTY, o mpoxoawia Bix CTPpUICEKOTO MapKy
it Kagercrpkoi mkonu uepes SI610HOBCHKI KacapHi (Te-
nep Byin. Illota Pycraseni), [{uranenio, I'onoBHy mo-
ity (Byn. CrnoBauskoro, 1), lanuipkuii ceiiM, kacapHi
Oepaunanna (Byn. ['opomornbka, 40), kacapHi MOl
Ha ByJI. KasumupiBcebkiii (Tenep By ['opononbka, 26),
mKkoiy iM. Yanekoro (temep Byid. TamaHcrka, 11), Be-
JUKI KacapHi (Byn. 3aMapcTHHIBCBKa, 9), CTaHIIiIO
[Migzamdae Tta Miceky pisafo (Byn. IIpommcioBa), He
MPUHOCWIIH YCIIiXY JKOIHiH 31 ctopin [11].

20 mmucromama 1918 p. i3 [lepemunuis go JIsBoBa
pUOYIH TOJBCHKI Bilicbka miamonkoBHIKa M. Tokap-
skeBcbkoro-KaparmeBuya (611, 1,5 Tuc. conmatiB i
odimepis, a Takox 61 kynemer ta 45 rapmar) [13]. O.
Ky3bMa 3rajyBaB, 1110 IiJIIIOJIKOBHUK TaKOX IPOCHB:
«l) eucnamu cmapwun 0o 3umnoi Boou ma 3ycmpiu
11020 excneouyii 3 6Ka3I8KAMU U000 OANbULO2O BEOCHHS
MPAHCRoOpmy i 624CUMms NAHYUPHO20 Nomsazy; 2) npu-
20MOBUMU NJISIHU BUBAHMAICEHHS 8I0CiUl | 3000ymms
ma obcadu micma i 3) 3nad0umu CRUCOK OOMIS, Wo ix
MewKanyie cio apeutmyeamu, ma CRUcoK i KOpOmKul
ONUC BUBHAYHUX YKPATHCOKUX 0iA4i6, Ki He NOBUHHI IU-
wWUmMuch Ha 8o, a 8KiHYi 30ipHi 0118 NOAOHEeHUX i ape-
wmosanux. Cnpasa norvcvkoi @idciyu Oyna, po-
3ymiemscs, 0ns1 yKpaincokoi komanou y Jlveoei maii-
notoy [5, C. 70]. Taxum uunom, ax cmeepodicysas M.
Knimeywxi, y 60sx 3a JIb6ié na norvcokomy doyi 6paio
yuacmo 6022 ocodu, 3 nux 1374 yuni i cmyoenmu [2, S.
139-140].

[Tix THCKOM mepeBaXaloYMX y MiBTOPA pa3u CHI
npotuBHHKa 1ojkoBHUK ['. CtedaniB 22 mmcronana
BiqnaB Haka3 samummta JIbBiB. Moro yactuuu cTBO-
pPWIM TiAIBBIBCEKUI (pPOHT W yTpuMyBaimu HOro ao
ki BiitHE [10]. Yumano yyacHukiB TuX 00iB, a Ta-
KOXX BIHCBKOBHX ICTOPHKIB BBa)Kalld, IO BiJIaBaTH
JIpBiB monsikam 6e3 6010 OyJI0 TParidyHOI MOMEIIKOIO
I'. CredaniBa # 3aranom yKpaiHCBKOTO MOJITHIHOTO
nmpoBoay. MicTo HeoOxigHO OyII0 GOPOHUTH «yciMa CH-
JaMu», ToAl 6 cTparterist yKpaiHChKO-TIOJIBCHKOI BilfHH

HaOpaja IiHIIOTO XapaKTepy — Ha KOPHCTh YKpaiHIIiB
[10].

[Ticnst BTpaTu ykpainmsimMu JIbBoBa, po3noyanacs
niaroroBka rnposoay 3YHP no #oro nosepHenHs [7, C.
133-139]. Yxe nanpukinmi aucronana 1918 p. y bepe-
KaHax BinOysacsi Hapaja 3a y4acTIO KOMaHJyBaHHS
lanuipkoi ApMii Ta ypsiny, sKa po3riisiHyna i 3aTBep-
Iuia IJaH repuioro mwrtypmy JIpBoBa. 3 1poro mpu-
Boxy M. OmensHoBuu-IlaBineHko 3a3HaudaB, IO TIOJN-
KOBHUK €. MHUIIKIBCHKHUI IPOTIOHYBAB TPYIIi iATION-
koBHUKA A. KpaBca BUITH Ha MUISHKY 3ali3HHII MiXK
Cynogoto Bumnaeto i [Tepemumuiem, nepepizatu mos-
KaM nurix cnonydeHHs [lepemunus—JIbBiB 1 giiTi 10
CsiHy, 16 CTBOPHUTH JIiHIIO (POHTY ¥ HE NOIMYCTHTH
Hactymy noiskiB 3 [lepemunuis Ha JIbBiB. BomHouac
0010BI TPyNH MiBHIYHOTO KpHia GppPOHTY MajH HE I0-
ITyCTUTH HACTYIy TOJISKIB y HanpsiMKy PaBa-Pychka—
JIpBiB. Bilicbka 2-ro KOpIycCy Ha MiJIbBIBCBKOMY
¢ponri (7-9 Tuc. GarHeriB i 40 rapmar) Maiu mWTyp-
MyBatd JIpBiB m0OOBMMH artakamu. Oreparmiro Iuia-
HYBaJIM PO3MOYATH 3arajJbHUM HAacTyNnoMm ypasmi 27
rpynss 1918 p. [12, c. 103].

[lmanyBaHHS HACTyHaJdbHHUX OIepamiii BigOysa-
JoCs Ha TIi OpraHi3aliifHoOro 3MirHeHHs [amnmpkoi
Apwmii. Tak, y rpynai 1918 p. Hauanmsna Komanna ctBo-
puiia 6oitoBi rpynu (Ha3BaHi BiJIOBIZHO J0 MICIIEBO-
CTel) Ha 4Yoii 3 NpU3HAYEHUMHU KomaHaupamu. JI.
[IlaHKkOBCHKHUH 3ayBa)KyBaB, HAWOOE3IATHIIIUMH 3 HUX
Oynu rpynu ciuoBuKiB «Cxig» oramana O. Bykiiosa-
Horo, «Crape Ceno» oramana O. MUKHUTKH, Tpymna
«HaBapis» mnonkoBHuKa . OmensHOBHYa-IlaBieHKa.
Ha miBHiuHOMY Kpmii ¢ponTy B paiioni Coxais,
VYrHiBa, PaBa-Pycrkoi, JKOBKBH IMOJISIKaM IPOTUCTOSITN
rpynu: «PaBa-Pycpka» — coramka B. Cradinska,
«YrHiB» — cotHuKa l. [Tymkaps, «SIBopiB» — mopyu-
Huka . I'puneBuua, «Cokanb» — cotHuka O. [lem-
uyyKa, «SIHiB» — oTamana A. Jlonyna, rpyna mopy4HuKa
B. Cexkynnu. Yci BoHu Oynu B OnepaTHBHOMY MiJIO-
psaakyBaHHi o0iacti «IliBHIU» i KOMaHIyBaHHSIM
nonkoBHuka B. Kypmanosuua [15, ¢. 51].

Ha mniBaeHHO-3axiIHOMY Kpuil (pPOHTY yTpH-
MyBaiH (ppoHT 60ioBi rpymu «lllupers» miaAnoaIKos-
auka K. Cmocapuyka, 3romom A. bizaxma, «Pyaxm»
oramana K. 'opmana, «Kpykerndi» oramana B. Ille-
ments, «JIro0ine Benukuit» geraps C. PubaueBchkoro,
«['muboka» corHuka M. @enmka, «Crapuit CamOip»
cotonka C. ManieBu4a, «JIIOTOBHCHKa» COTHHKA
I. Monstmioro ta «Xupis» miamonkoBHuKa A. Kpasca.
Bonu Oynu B oniepaTHBHOMY MiANOPSIIKYBaHHI 00J1acTi
«ITiBaenn» mosnkosuuka I'. Koccaka [15, c. 51].

Koxna 6otioBa rpyna ckiaganacs 3 3—5 crpinens-
KHX KypeHiB, apTwiepii Ta OKpeMHX COTEHb i
MiAPO3AiTIiB PO3BIIKH, 3B’ A3KY, canep Ta iH. bymo Bcra-
HOBIICHO HaniiHMi 3B s130K Mixk HKI'A i komanyBaH-
HSIM TPYI, BIIPOBA/DKEHO YITKE IMiAMOPSIKYBaHHS Ta
MOPSZIOK  MaTepialbHO-TEXHIYHOTO 3a0e3meueHHs X
6oiioBux niit [15, . 51]. Hampukinmi rpyans 1918 p.
Oysio cTBOpeHO 12 3amacHUX IMIXOTHUX MOJIKIB, 4 3a-
nacHi rapmarsi nosiku B Ctputo, Cranucnasosi, Koio-
mui, 30J104€Bi, a TAKOXK 2 KiHHUX, 3B’SI3Ky, CallepHy i
crapmuHChKi mkonr B Cambopi, 3omouesi, Konomui,
Cranicnasosi [10].
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3pemroro, y Tpyanil918 p. y crpykrypi I'anwib-
Koi Apwmii OyJI0O CTBOPEHO TPH KOPITYCH:

— 1-it (ouonuB moskoBHUK B. KypmanoBuu) —
OoitoBi rpynu «IliBHiu», «SBOpiB», «YTHIB», iH.
okpemi ¢opmanii Ha dponri Bix Cokans 1o JIbBoBa;

— 2-ii xopnyc (ouonmB minnonkoBHUK M. Tap-
HaBCbkHi) — GoitoBi rpymu «Cxim», «Ctape Ceino»,
«Hagapis»;

— 3-if xopmyc (ouonmuB monkoBHUK . Koccak)s3 —
OotioBi rpymu «XwupiB», «Kpykermuin, «CamOip»,
«uperpy, «Pynkn», «'mubokax [8, ¢. 148-149].

CrpykTypHi 3MiHN mo3Bommn [amumpkit Apmii
MPOBECTH CEPil0 BJAIMX KOHTPHACTYNMAIBHHUX OIIE-
pawiii 'y rpymai 1918 p.. HaiiBmamimuM BUSBUBCS
HacTyn Tpynu mig komanayBauHsM A. Kpasca 5-18
rpyaus Ha XwupiB—Ilepemunuis. 3a miATPUMKH apTH-
Jepii Ta OpoHenoi3a yKpaiHIi BXKe Yy Mepuii JHi 3ai-
Hsum Xupi, Hoe Micto, JloOpommib. 8 rpymHs
A.KpaBc oTpuMaB miAKpimieHHS — (CTpuUICHbKHN
KYpiHB) Ta aTaKyBaB MOJIIKIB y HANpsAMKY [lepeMuts.
IIpote 3romom OyB 3MyeHHUH MOBEPHYTUCS HA BUXiIHI
mo3wmii [3, ¢. 56-58].

TakuM YHHOM, WiX BIUIMBOM T'CONONITHYHHX
moniii mouarky XX cr., 1 mmcromama 1918 p. Ha
3aXiTHOYKpalHCHKHX 3eMJISIX OYJIO IIPOTOJIONIEHO yTBO-
pennst 3YHP. [NonitHuHuii poBija peciyOniky 3HaYHY
yBary MpUIiIsAB BiIiChKOBOMY OJIOKY MHTaHb, OCKUIBKA
HoBoyTBOpeHa [Tosbehka eprkaBa BBaxkasia TEPUTOPIto
3YHP cBoimMu «icropuyHuMH 3eMisiMu». [I. BiToBch-
KU Ta HOro HACTYIHHKH Yy JUCTOMAMi-Tpyani 1918 p.
MIPOBENTN HU3KY pedopM y BilicbKOBil cdepi, o omHAK
HE TPUBEJIO O 3HAYHMUX TAKTHYHHX YCHIXiB y po3main
MOJILCHKO-YKPATHCHKOI BiffHH.
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Abstract

In the article, the contents of the topics considered necessary and the substandards adequate for them are
presented in the content of the subject of Mathematics in the VI classes of the general education schools in the
content line "Statistics and Probability”. Attention is directed to the technology of turning the content elements
that perform the “enabling function™ into action in the students’ cognition in the formation of skills on sub-stand-
ards (the corresponding part of the expected results). In the “Statistics and Probability” content line, transformable
elements “Data collection™,"Building a table that characterizes the change of the selected data™, "Diagram”, "His-
togram”, "Numerical mean, mode and median", "Providing forecasts", "Probability", "Unlikely and very likely
events", "Number of possible cases", " The number of favorable cases in relatively complex events”it is considered
appropriate to make it into a system on topics. It should be noted that the task system, which serves as a means of
organizing and managing the educational process for mastering the content elements on the topics presented by
the students, should contain the verbs required to be performed on the mentioned topics. Examples of tasks of that

kind are included in the content of the work.

Keywords: teaching process; teaching unit; content lines; standard; system; methodological system; "system-
structure™ approach; paradigm; information; diagram; histogram; fashion; median; event; favorable situation.

The actuality of the subject. There are no recom-
mendations useful to be adopted for guidance in the
teacher's activity in the currently used textbook com-
plex and various teaching literature about content lines,
activity lines, teaching units, expected results, main
standards, substandards, and topics determined ade-
quate to the standards in the subject of mathematics.
This is very useful in terms of teaching the process of
teaching mathematics according to the curriculum
model. It is not denied that the continuous improvement
of the teaching process in the subject is logical, most
didactic problems are eternal [4-5]. Of course, as the
experience of using the curriculum is formed, the me-
thodical system of the teaching process adequate to it
should be improved. Based on this logic"Mathematics
in the VI class of secondary schools"Statistics and
probability” methodical system of realization of sub-
standards according to the content lineWe claim the rel-
evance of the research of the topic.

Interpretation of generalizations based on infor-
mation obtained on the basis of research.

Scientific sources indicate that "training"” and "ed-
ucational activity" are one of the main concepts of ped-
agogy. Although training is an important characteristic
of educational activity, it does not cover all aspects of
it. By the way, let's emphasize that to get to the essence
of these and many other pedagogical concepts, to give
an honest scientific interpretation, based on the idea of

L. Bertalanfi, in our opinion, is a successful approach.
[12; 8].

Training, in the broadest sense of the word, in-
volves the acquisition of new knowledge, skills and
habits. However, learning and learning activities are es-
sentially different events. Appropriation is an integral
part not only of the learning process, but of every field
of activity [2;150].

The analysis of the materials obtained from scien-
tific sources leads us to the conclusion that training is a
way of implementing education, and the fact that spir-
itual learning, memorizing what has been learned, and
acquiring the experience of creative activity based on it
depends on the way of learning (the dialectic of the con-
tent and form of cognitive action). Forming a model of
educational implementation in didactics is a perennial
problem [13].

The technology of education implementation
(methodology in the traditional approach) has its own
system [1]. The expected result in the mentioned tech-
nological system is determined by the state of move-
ment of the selected content. There is a technological
system according to each content line, teaching unit,
standard, subject. It is not accidental that they are
brought to the center of attention in the design of the
mentioned system [ 3; 282-283].

Mathematics in secondary schools"Statistics and
Probability"the content line has its own place [7; 575-
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588]."Statistics and Probability"content standards in
the process of teaching the topics covered in the content
line -5.1.1. Formulates appropriate questions to collect
the necessary statistical data; 5.1.2. Creates a table, di-
agram (histogram as its type) that characterizes the
change of selected data according to certain character-
istics; 5.1.3. Finds the mode, median and mean of the
collected numerical data; 5.1.4. Makes predictions
based on data analysis; 5.2.1. Determines the number
of possible test results; 5.2.2. Differentiates low-proba-
bility and high-probability events; 5.2.3. Finds the
number of favorable cases in relatively complex casesis
kept in focus by being formulated as [ 6; 889-899].

Mastering the materials on this content line en-
riches the students' active mathematical vocabulary
with the concepts of probability, statistical information,
change of data, mode, median, numerical mean, event,
complex event, non-probable and multi-probable
events, test, diagram, histogram concepts and the rela-
tionships between them. makes it possible.

As an additional resource in teaching materials on
the content line” statistics and probability" it is advisa-
ble to use virtual tools (from the important links for
teaching the course-https: / / mathway. com/graph;
https://go/hrw/com/math/midma/ gradecontrnt/ manip-
ulatives/GrapCalc/graphCalc.html) and various work-
ing sheets [10-11].

It follows from the research that the greatest im-
portance of studying by students in the process of teach-
ing the topic” data collection®, which is included in the
content line” Statistics and probability", lies in the fact
that they are taught the ability to collect the necessary
information for solving various problems. It is enough
to spend 2 hours on this process.

It is known that in every life situation, the right
decision is made when the necessary information is
available. Before making any decision, it is necessary
to collect certain information. This information can be
collected in various ways.

In order to collect information, the problematic sit-
uation should be defined, the methods of information
collection should be clarified, the questions that serve
to collect information should be selected, it should be
determined whether the collected information is true or
not, etc.

The teacher says that there is a special field of ac-
tivity dealing with these issues. That field is called "Sta-
tistics". The teacher provides such information to the
students about the field of employment of "Statistics":
Statistics deals with the collection, processing, compar-
ison and analysis of information. Its purpose is to help
people solve certain problems.

Based on what we mentioned in the process of
teaching the subject, it is useful for students to be in-
volved in the following studies.

Research 1. You want to sell newspapers in your
spare time, but you can only devote a certain part of the
day to this business. In order to make the right decision
in each area, it is important to have certain information.
What you need to determine to determine if a newspa-
per selling business is feasible: 1) Which newspapers
sell the most? 2) What time of the day are sales more?
3) In which part of the city should you organize a sale?

4) How should the price be set? 5) Is there competition
in this field? and so on.

Research 2. You want to buy a quality computer
at an affordable price. You need to have some infor-
mation to make the right decision. The following can
be attributed to this information: 1) Where are comput-
ers sold? 2) What is their selling price? 3) Which com-
pany produced the computer? 4) How is its quality? 5)
What guarantee does the company provide? 6) What is
the quality of work of the guaranteeing firm? and so on.

The teacher asks the following question: To what
extent does the information collected based on the
questions help to make any decision? [10;159]

Students' opinions are listened to.

In the process of teaching the subject, tasks are
systematized according to the research question "What
is the importance of formulating relevant questions for
data collection?" and are offered to students in groups
or groups (on worksheets).

After the groups have presented their work, ideas
about the importance of formulating relevant questions
in obtaining statistical information are summarized.

Summarizing the collected materials, it is con-
cluded that the "Statistics and Probability” content line
"Building a table that characterizes the change of the
selected datalt is enough to devote 3 hours to the teach-
ing of the subject, and it is appropriate to formulate the
student skills intended for the teaching of this subject
as follows:Constructs a table or diagram that character-
izes the change of selected data according to certain
characteristics.

Collecting information is not enough to make cer-
tain decisions. It is important to present the collected
data in various forms for processing and analysis. This
is the most commonly used form of presentation. But
the schedule should be made in a convenient form.

Therefore, the teacher involves the students in the
research activity related to the construction of the table
in a convenient form and learns the opinions of the stu-
dents about why the presented form of the table is con-
venient.

In the teaching of the topic, it is recommended to
formulate the research question as follows: What is the
importance of creating a table in presenting infor-
mation?

Students can work in groups or pairs to conduct
research. Here, the teacher can give students the oppor-
tunity to freely choose the area where they will collect
information.

Example:

Group L. “Guys, what kind of sport would you like
to play? - answer the question and make a table. In what
form is it convenient to give the table? (Each student
can suggest his own table form).

Group I1. In order to choose the class leader, it was
necessary to conduct a survey among students and draw
up a table reflecting the results of the survey. In your
opinion, what questions should be included in the sur-
vey for the correct selection of the leader? Make a
schedule.

Group I11. Systematize the answers to the question
"Which art would you like to have in the future?" and
make a table. Determine what percentage of the whole
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class is the number of students who choose each art
[10;160-161].

Discussion of group presentation. Each group
makes a table by formulating relevant questions. The
table form is demonstrated during the presentation and
evaluated by the students. Evaluation is based on the
clarity, concreteness, goal-oriented construction of the
questions put to the collection of information, etc. is
taken into account. The originality of the selected table
form is evaluated by the same rule.

At the end of the process, the teacher summarizes
the opinions expressed about the importance of tables
in collecting and presenting information, and notes the
importance of presenting information in the form of ta-
bles.

Summarizing the collected materials, it is con-
cluded that the "Statistics and Probability” content line
"Diagramlt is enough to devote 3 hours to the teaching
of the subject, and it is appropriate to formulate the stu-
dent skills intended for the teaching of this subject as
follows:Constructs a table or diagram that characterizes
the change of selected data according to certain charac-
teristics.

The forms of selection of the diagram, which are
considered forms of information presentation, should
also be appropriate. Various diagram forms are pre-
sented to the students through the computer. Questions
are asked that determine which diagram shapes stu-
dents recognize. Examples of these forms are described
by students on the board. The teacher summarizes the
information that the students said about the types of di-
agrams and lists them sequentially.

Research is being conducted around the question
"What is the importance of constructing a diagram in
presenting information?"

In the process of teaching the subject, tasks are
systematized according to the research question "What
is the importance of constructing a diagram in the
presentation of information?" and are offered to stu-
dents in groups or groups (on worksheets).

The construction of the diagram can be given in
one of the office programs on the computer. The
teacher shares his ideas about the importance of the di-
agram in collecting and presenting information, sum-
marizes what has been learned about the forms of the
diagram and when it is appropriate to use which form.

It is recommended to conduct the assessment in
the lesson according to the levels reflected below.

Level I: Has difficulty constructing a diagram that
characterizes the change in data.

Level II: Constructs a diagram that characterizes
the change of information with a specific instruction.

Level I1l: Constructs an appropriate diagram that
characterizes the change in information.

Summarizing the collected materials, it is con-
cluded that the "Statistics and Probability” content line
"Histogramlt is enough to allocate 2 hours of time to
the teaching of the subject, and it is appropriate to for-
mulate the student skills envisaged in the teaching of
this subject as follows:It builds a table or diagram that
characterizes the change of selected data according to
certain characteristics [6; 892].

As a type of chart, it is considered appropriate to
talk about the histogram separately. So, this type of di-
agram is more convenient for characterizing the change
of information between certain intervals. In class V,
students learned to construct a histogram for some data.
Here, it is recommended that students construct a his-
togram of variable data with the help of Microsoft
Word office software.

In the lesson, the research question can be formu-
lated as follows: In what cases is it convenient to build
a histogram?

Students are divided into pairs for the purpose of
research. On the worksheets given to them, they con-
struct the histogram according to the task both by hand
and on the computer.

At the end of the lesson, the teacher lists the cases
in which the histogram is constructed. Emphasizes the
role of the histogram in presenting data that varies over
intervals.

Summarizing the collected materials, it is con-
cluded that the "Statistics and Probability" content line
"Mean, mode and medianlt is enough to allocate 2
hours of time for the teaching of the subject, and it is
appropriate to formulate the student skills intended for
the teaching of this subject as follows:Finds the mode,
median, and mean of the collected numerical data.

The teacher asks the students questions in order to
ask them what they know from the lower grades about
finding the numerical mean, the largest difference, the
mode and the median of the given numbers. Students'
answers are listened to.

Students should know that finding the numerical
mean, greatest difference, mode, and median (statistical
mean) of a numerical series is of great importance for
data analysis and drawing conclusions.

The teacher gives a detailed explanation about the
numerical mean, mode and median. Here, the teacher
can explain to the students that the concept of the larg-
est difference indicates the length of the numerical se-
quence. It should be made clear to the students that the
difference between the largest and the smallest number
participating in the numerical sequence is taken as "the
length of the numerical sequence”. In the process of
teaching the subject, students should be informed about
bimodal numbers.

In teaching the subject, the research question is de-
fined as follows: What is the role of finding the numer-
ical mean, mode, and median in data analysis?

In the process of teaching the subject, the tasks are
systematized according to the research question "What
is the role of finding the numerical average, mode, and
median in the analysis of data?" and are offered to stu-
dents in groups or groups (on worksheets) [11].

At the end of the process, the teacher should note
that finding the numerical mean, mode and median,
based on the results of the research, plays a major role
in solving many vital issues. It emphasizes the im-
portance of finding these quantities in making any de-
cision, in comparison, in examining how realistic the
results are.

Located in the "Statistics and Probability" content
line, "Making predictionslt is enough to allocate 2
hours of time to the teaching of the subject, and it is
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appropriate to formulate the student skills envisaged in
the teaching of this subject as follows:Makes predic-
tions based on data analysis.

The teacher addresses the class with the question
"How can you tell whether any event will happen or
not?". Students' opinions are listened to. Then the
teacher clarifies the question: "How is it predicted that
the weather will be sunny tomorrow?" Again, students'
opinions are listened to. "What other events can be pre-
dicted?" - the question is voiced by the teacher. There
are discussions about how to make predictions about
earthquakes, hurricanes, strong winds, and the speed of
sea waves (it is appropriate to prepare a presentation on
a computer).

The teacher addresses the class and gives infor-
mation on how to make predictions of simpler events.
He says that forecasts are made based on data analysis.

The teacher reminds the students that in the previ-
ous lessons we dealt with the issues of gathering, pro-
cessing and presenting information. He suggests to
them to discuss about giving predictions.

Continuing with this process, the following text
poses a research question: Why is forecasting neces-
sary?

The teacher informs the students about the func-
tions of the forecast.

Tasks in the process of teaching the subject "Why
is it necessary to make a forecast?" Systematized ac-
cording to the research question, it is offered to the stu-
dents in groups or groups (on worksheets).

In the teaching of the subject, it is recommended
to conduct the assessment on the levels reflected below.

Level I: Has difficulty making predictions by ana-
lyzing data.

Level 1I: Analyzes the data and makes a close pre-
diction.

Level I11: Freely predicts by analyzing data.

Located in the "Statistics and Probability" content
line, "Probabilitylt is enough to allocate 2 hours of time
for the teaching of the subject, and it is appropriate to
formulate the student skills intended for the teaching of
this subject as follows:Determines the number of pos-
sible outcomes of trials.

The teacher brings to the students' attention that
when predicting whether any event will happen in life,
we often use such expressions: "it is impossible”, "most
likely...", "you can be one hundred percent sure that..."
. Thus, we draw certain conclusions based on the ana-
lyzed data. You know that there are three types of
events: "probable event", "impossible event", "random
event". An event that will definitely happen based on
given conditions is called a probable event. An event
that will never happen under given conditions is called
an impossible event. An event that either happens or
does not happen based on given conditions is called a
random event [10;171-172].

The teacher interprets various events, students'
opinions about the possibility or impossibility of this or
that event are heard (those events can be displayed on
the computer in the form of slides).

By discussing several events, the characteristics of
probable, improbable and random events are con-

sciously perceived by the students. The research ques-
tion in the lesson is as follows: How is the type of event
determined?

In the process of teaching the subject, tasks are
systematized according to the research question "How
is the type of event determined?" and are offered to stu-
dents in groups or groups (on worksheets).

In the teaching of the subject, it is recommended
to conduct the assessment on the levels reflected below.

Level I: Makes mistakes when determining the
type of event.

Level Il Identifies the type of event, but has diffi-
culty explaining the idea.

Level 111: Freely defines the type of event.

Summarizing the collected materials, it is con-
cluded that the "Statistics and Probability” content line
"Low-probability and high-probability eventslt is
enough to allocate 2 hours of time to the teaching of the
subject, and it is appropriate to formulate the student
skills envisaged in the teaching of this subject as fol-
lows:It distinguishes between low-probability and
high-probability events.

The teacher gives examples of events that are
more or less likely to happen:

1. A coin has two sides, and the event of any of the
heads falling is equally likely, because both of these
faces are equally likely to fall.

2. There are 3 pens in the box. One of these pens
is red and two are blue. Shamkhal took a pencil without
looking at the box. At this time: a) the sky pencil comes
out; b) Is the event of the red pen coming out equally
probable?

Each event is discussed.

In the teaching of the topic, the research question
can be formulated as follows: When are events less
likely or more likely?

The class is divided into groups for the purpose of
research. In the worksheets given to each group, the
teacher gives tasks in such a way that, based on that
task, the students distinguish the events that are more
or less likely to happen.

At the end of the process, the teacher should gen-
eralize about low-probability and high-probability,
equally probable events.

In the teaching of the subject, it is recommended
to conduct the assessment on the levels reflected below.

Level I: Makes mistakes when determining the
probability and probability of an event.

Level 1I: Determines the probability and probabil-
ity of an event, but has difficulty explaining its mean-
ing.

Level Il1: Freely correctly determines the proba-
bility and probability of an event.

Located in the "Statistics and Probability” content
line, "Number of possible caseslt is enough to allocate
2 hours of time to the teaching of the subject, and it is
appropriate to formulate the student skills envisaged in
the teaching of this subject as follows: Determines the
number of possible outcomes of trials.

The teacher poses the following problem to the
students: how many two-digit numbers can be written
using each of the numbers 0, 2, and 5 once? Time is
given for research. All possible cases are written on the
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board: 20, 25, 50, 52. As you can see, the number of
possible cases here is four.

Another task is used and the number of possible
cases is determined as follows:

¢ Aykhan forgot the code of the entrance door,
but he remembered that it consisted of four digits - "0"
and "1". How many cases does he have to look at before
he can open the door?

Solution:By default, the door code consists of four
digits, and only the digits "0" and "1" are included in
the writing. So, in writing the code, there can be three
"0" and one "1", two "0" and two "1" and three "1" and
one "0".

Each case is investigated:

1) Cases with three "0" and one "1": 0001; 0010;
0100; 1000 - 4 cases;

2) Cases with two "0" and two "1": 0011; 0101;
0110; 1010; 1100; 10001- 6 cases;

3) Cases with one "0" and three "1": 0111; 1011;
1101; 1110 - 4 cases.

Thus, it is determined that there are only 14 possi-
ble outcomes [10;175-177].

Points to note:Students sometimes find it difficult
to understand the phrase "possible cases™. For this rea-
son, the teacher should work as much as possible so that
the students understand the meaning of this expression
for each observed event.

In the teaching of this topic, it is advisable to apply
the following research question: How to determine the
number of possible cases for an event to occur or not?

In the process of teaching the subject, the tasks
"How to determine the number of possible cases for an
event to occur or not?" - Systematized according to the
research question, it is offered to the students in groups
or groups (on worksheets).

Generalization and inference: The teacher shares
his ideas about methods of determining the number of
possible outcomes in various events.

It is recommended to evaluate the level of effi-
ciency of the process on the levels reflected below.

Level I: Difficulty in determining the number of
possible cases of an event occurring.

Level II: Determines the number of possible cases
of occurrence of the event with the direction of the
teacher.

Level I11: Descriptively defines the number of pos-
sible occurrences of an event.

Located in the "Statistics and Probability" content
line, "A favorable number of cases in relatively com-
plex caseslt is enough to allocate 2 hours of time to the
teaching of the subject, and it is appropriate to formu-
late the student skills envisaged in the teaching of this
subject as follows: Finds the number of favorable cases
in relatively complex cases.

Before teaching this topic, the number of possible
cases of occurrence of the event was investigated, stu-
dents acquired sufficient knowledge and skills. During
this lesson, among the possible cases, the cases that are
favorable for the occurrence of the event and their num-
ber are examined.

The following event (example) is called by the
teacher, and the number of possible outcomes of this
event and the number of favorable cases are discussed
and clarified:

Research 1.What is the number of favorable occa-
sions when a die is rolled with a score greater than 4?

Solution:There are 6 possible cases in a single roll
of the dice. Since the scores greater than 4 are 5 and 6,
the number of favorable cases is 2.

Investigation 2. Two dice are rolled. Find the num-
ber of favorable cases for the event that the sum of the
points falling face up is 7.

Solution:We know that there are 36 possible out-
comes when two dice are tossed simultaneously. Those
with a total of 7 points falling on the upper face are:
(1,6); (2,5); (3,4); (4,3); (5,2); (6,1). The event that the
total number of points is 7 is considered favorable and
their number is 6 [6; 896].

In this lesson, it is recommended to formulate the
research question as follows: How to determine the
number of favorable cases in complex events?

In the process of teaching the subject, tasks are
systematized according to the research question "How
to determine the number of favorable cases in complex
events?" and are offered to students in groups or groups
(on worksheets).

Generalization and conclusion: The teacher sum-
marizes how the number of favorable cases is deter-
mined in relatively complex cases.

It is recommended to conduct the assessment in
the lesson according to the levels reflected below.

Level I: Difficulty in determining the number of
favorable occasions for an event to occur.

Level 1I: Determines the number of favorable
cases of the occurrence of the event with the direction
of the teacher.

It is appropriate to benefit from the criteria and
tasks presented below [11] in determining the achieve-
ments of students in the content line "Statistics and
Probability" (in the small summative evaluation pro-
cess).

Small summative assessment criteria

1. Apply appropriate questions to collect statistical
data.

2. Creates a table that characterizes the change of
information.

3. Builds a diagram that characterizes the change
of information.

4. Finds the mean, mode and median.

5. Makes a forecast based on data analysis.

6. Defines the type of event.

7. Determines whether the event is unlikely or
highly probable.

8. Determines the number of possible cases of oc-
currence of the event.

9. Determines the number of favorable cases in
relatively complex events.
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Small summative assessment tasks

Surname: First name:

Number of correct answers:

Number of wrong answers: Score:

1.To gather information about what your
classmates will be doing during the summer holidays,
formulate some relevant questions:

8. Find the number of possible and favorable cases
of the event that the sum of the points that come up 5
when two dice are tossed once.

Ok wn R

2. In the cinema, 15% of the audience consisted of
people aged 8-12 years, 12% 12-16 years, 25% 16-20
years, 11% 20-24 years, and the rest 24-28 years.
Determine the number of people in the 24-28 age range.
Build a histogram according to the data.

3. Show the data given in exercise 2 in the form of
a table and a pie chart.

4. Based on the given table, it is possible to predict
which athlete will win the next competition?

9. During the lotto game, there are stones
numbered from 1 to 90 in the bag. A stone is removed
without looking into the bag. What is the number of
favorable cases for this stone to be an even number?

10. The numerical mean of the numbers a, b and ¢
is 18. If so a = 4, find the sumof b + ¢

5. a number is between 1 and 8 numbers, and b
number is between 12 and 15 numbers. Tell your
thoughts about the occurrence of events, also waiting
for the following conditions:

a) a>b
b) a<b
) a=>b

d) a + b is an even number

d) a + b sum s located between1 and 15 numbers

6. In how many ways can the names Nail, Huseyn,
Samir be arranged by changing their place? What are
these cases called?

7. There are 15 white and 12 one yellow balls of
the same size in the bag. Without looking, they took 1
ball from the bag. Arrange the following events in order
of increasing probability of occurrence:

a) the white ball was removed;

b) the yellow ball was removed;

c) the ball was removed;

d) the apple was removed.

Athlet Numb Numb Th
er of games | er of lost
es e result
won games
[ 12 12
1 8 16
i 11 14 The result. 1) "Mathematics" in the VI grade of
v 15 10 secondary schoolsStatistics and probability” in the

content linein the process of teaching the covered
topics, the selection and application of task types
should be focused on in order for students to become
subjects of the verbs based on the expected results;

2)"Mathematics" in the VI grade of secondary
schoolsStatistics and probability” content linethe
inclusion of necessary terms in the content of the
students' active mathematical vocabulary in the process
of teaching materials should be considered as an
important didactic requirement;

3)"Mathematics in the VI class of secondary
schools"Statistics and probability” content lineit is
advisable to use virtual tools (important links for
teaching the course) and various worksheets as an
additional resource in teaching materials on;

4)"Mathematics" in the VI grade of secondary
schoolsStatistics and probability” content linedialectic
unity (“"system-structure" approach-whole-part
relations) should be expected between the materials on
both the whole (with the content covered by the subject
of Mathematics as a whole) and between the elements
of the parts (of the other four content lines) belonging
to each content line;

5) Expectation of the "opportunity-movement-
quality" paradigm in the selection of tasks, making
them into a system, has a positive effect on the
efficiency of the educational process.
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The article provides an analysis of literature concerning the clinical anatomy of the cavernous sinus. The
significance of the cavernous sinus, its localization, structural features of the walls, and topographic properties are
described based on literary materials. Particular emphasis is placed on research work devoted to the vascular and

neural relationships of the cavernous sinus.
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The cavernous sinus receives venous blood from
the lower surfaces of the frontal and parietal lobes and
the superior and inferior petrosal sinuses. This is a
paired venous canal located on the sides of the body of
the sphenoid bone and the pituitary gland. The cavern-
ous sinus extends from the superior orbital fissure to the
petrous part of the temporal bone. The anatomical loca-
tion of the cavernous sinus is unique: its localization in
the middle cranial fossa, i.e., directly in the center of
the skull, creates conditions for topographic proximity
to a number of vital brain structures and also turns the
sinus into the main collector that collects blood from
the organ of vision. The cavernous sinus contains the
carotid artery and some of its branches; cranial nerves
I, 1V, VI, and V1; and transmits venous blood from
several sources. Diseases of the orbital apex and cav-
ernous sinus usually involve multiple cranial nerves,
consistent with the complex anatomy of this region.
The anatomy of the cavernous sinus is complex due to
the high density of critical neural and vascular struc-
tures. Individual cases demonstrate how detailed
knowledge of the anatomy of the cavernous sinus can
lead to safer surgery with low morbidity [1-3].

In addition, a powerful receptor apparatus local-
ized in the wall of the cavernous sinus can affect blood
flow in other sinuses. Being a complex anatomical
complex, the cavernous sinus combines various for-
mations in structure and, most importantly, in origin.
These formations, according to [4], include (based on
228 preparations):

1. cavernous capsule formed by the plates of the
dura mater;

2. proper venous sinus, the walls of which are
formed by endothelium and connective tissue;

3. partof the internal carotid artery located inside
the sinus;

4. cranial nerves;

5. forming the "stroma" of the sinus, intrasinus
connective tissue developed to one degree or another.

The cavernous capsule is formed by dense bundles
of collagen fibers. In most preparations, the cross-sec-
tion of the cavernous capsule is in the form of a right
triangle; only 14 specimens had a quadrangular shape,
and 11 specimens had a cross-section of the cavernous
capsule in the form of an obtuse triangle. The second
form was more often determined on preparations with
a deep (more than 3 cm), and the third form was deter-
mined on preparations with a shallow cranial fossa (less
than 3 cm). The structure of the venous sinus itself is
distinguished by a very large anatomical diversity. On
some preparations, it looks like a wide venous lacuna,
while on others, it is defined as a venous plexus.

An increase in the number of possible pathological
processes in the cavernous sinus (aneurysms, carotid-
cavernous fistulas, and various tumors) poses the prob-
lem for morphologists of a more in-depth study of the
walls of the sinus and clarification of all their clinical
and anatomical variants [5-6]. From this point of view,
the lateral wall of the cavernous sinus is of greater im-
portance in surgical interventions. It should be noted
that the analysis of the literature indicates that there is
no consensus regarding the lateral wall of the cavernous
sinus. Thus, according to [7], the lateral wall consists
of superficial and deep plates. I11, IV cranial nerves and
the ophthalmic and maxillary branches of the trigemi-
nal nerve pass from the deep plate of the lateral wall of
the sinus [8].

[9-10] in their studies pointed to the formation of
the lateral wall by two plates and the passage of the 111
and 1V cranial nerves and the ophthalmic and maxillary
branches of the trigeminal nerve between these plates.
The study [11] indicates that the lateral wall consists of
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two plates: the superficial plate is formed by the dura
mater and is smooth, and inside the deep plate are I,
IV cranial nerves and the ophthalmic branch of the tri-
geminal nerve. These plates are connected loosely and
can be easily separated.

[12] identified a triangular space bounded above
by the 111 and 1V cranial nerves and below by the oph-
thalmic and abducens nerves; the paper points out the
importance of this triangle in surgical interventions on
the internal carotid artery and its branches.

Knowledge of the anatomy of the cavernous sinus,
obtained from the endoscopic view of a cadaveric au-
topsy, is an important step in training in endoscopic
skull base surgery. It has great importance for the en-
doscopic treatment of various pathologies in this area
[13-15]. A study of the arterial microanatomy of 24
cavernous sinuses showed that in 18 cases (75%), a me-
ningohypophyseal trunk was present, with its origin
from the intracavernous portion of the internal carotid
artery. Of the 18 presented cases with meningohypo-
physeal trunk, 14 (77.7%) had a trifurcated pattern, and
4 (23.3%) had a bifurcated pattern. The tentorial artery
was present in all [16]. In 64% of cases, the tentorial
artery of Bernasconi-Cassinari arose as one branch, and
in 36%, two or more branches took direct origin from
the main trunk [17]. The current literature lacks a de-
tailed map of the origin, course, and relationships of the
medial tentorial artery (MTA) of Bernasconi-Cassinari,
which is often involved in various diseases such as du-
ral arteriovenous fistulas of the skull base, stenotic le-
sions of the internal carotid artery, saccular infraclinoid
intracavernous aneurysms, and tentorial meningiomas.
The artery of Bernasconi and Cassinari is an important
vascular conduit for a variety of neoplasms and vascu-
lar malformations near the tentorium cerebellum. In the
era of advanced microneurosurgical techniques and su-
perselective endovascular interventions, morphometric
knowledge of this artery is important for the precise and
safe treatment of these lesions [18-19]. According to
[20], even in the era of enormous development in mi-
croneurosurgery and endoscopy, the cavernous sinus is
a complex anatomical area for the neurosurgeon. Many
transcranial and several endoscopic cadaveric studies
have been performed to study the cavernous sinus;
probably none of them was undertaken to study its mi-
crosurgical and endoscopic anatomy in parallel. Micro-
scopic and endoscopic detection of cavernous sinuses
in cadavers is relatively easy. However, endoscopic or
microsurgical exposure of the cavernous sinus during
surgery is more complex and requires skill. Having ex-
perience in cadaveric examination, the cavernous sinus
can be examined using transcranial microsurgery, en-
donasal endoscopy, or both methods simultaneously,
depending on the nature and extent of the pathology.

Due to the complex multilevel architecture of the
cavernous sinus, there is not always a correspondence
between the surgical corridors limited by the transcra-
nial route and those exposed by the endoscopic trans-
nasal approach. However, some surgical corridors spe-
cific to the endoscopic transnasal route are evident: a
C-shaped corridor is found medial to the “intracavern-
ous” internal carotid artery, while a wider triangular re-
gion is found lateral to the internal carotid artery; within

the latter, three more surgical corridors can be de-
scribed (superior triangular space, superior quadrangu-
lar space and inferior quadrangular space) [21].

Thus, the study of the cavernous sinus continues
using classical and new research methods. A review of
the literature shows the extreme relevance of these
studies, both theoretically and, in particular, clinically.
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PREVENTION AND TREATMENT OF DENTAL ANOMALIES IN CHILDREN SUFFERING FROM
SCOLIOSIS
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To develop a rational method for the treatment of dentoalveolar anomalies complicated by periodontal dis-
eases, aimed at achieving stable treatment results, depending on the density of bone tissue in patients with scoliosis.
Dental anomalies were treated in children suffering from scoliosis of various localizations with signs of os-
teopenic syndrome. The patients were divided into four groups of 24 children - three main groups and a comparison
group. A method for drug correction of osteopenic conditions of the alveolar process has been developed and

applied.
Keywords: scoliosis, osteopenic syndrome.

Dental anomalies are a factor contributing to the
occurrence of periodontal diseases and worsening their
course. In the presence of dental anomalies, the hy-
gienic condition of the oral cavity deteriorates, micro-
circulation is disrupted, and an inadequate load on per-
iodontal tissue may be observed. Therefore, orthodon-
tic intervention is necessary in the complex treatment
of periodontal diseases [1, 4, 5]. It is known that the
restructuring of weakened periodontal tissues during
orthodontic treatment differs from that observed with
intact periodontium, therefore, there is a sharply ex-
pressed resorption of the internal surfaces of the alveo-
lar sockets and insufficient compensatory layering of
new bone during the retention period. During orthodon-
tic treatment, peeling of epithelial cells in the oral mu-
cosa increases, blood vessels in the connective tissue
are compressed, the trophism of epithelial tissues, pro-
tective processes and enzymatic balance are disrupted,
and the nature of reflex reactions changes. As a result
of the mechanical action of the device, the proliferation
of cells in the basal layer of the epithelium is delayed,
which is partially compensated by the high ability to
regenerate the oral mucosa [2, 3]. With high efficiency,
such methods have the ability to negatively influence
the condition of periodontal tissues [3], the hygienic
condition of the oral cavity [7], and promote the demin-
eralization of tooth enamel [6]. Therefore, there is an
active search for means of prevention, and in many
cases, treatment of periodontal diseases that may occur
during orthodontic treatment. tissue in patients with
scoliosis. Materials and methods of research To achieve
this goal, 96 patients aged 12 to 17 years who sought
orthodontic care were examined. All examined patients
were treated for dental crowding. When studying diag-
nostic models of jaws, anomalies in the size of the teeth
and dentition, the location of the teeth, and the shape of
the dentition were determined. A violation of the rela-

tionship of the dentition in three mutually perpendicu-
lar directions was revealed. Four groups were formed.
The first group (comparison) — 24 practically healthy
patients (9 boys and 15 girls, average age (M+m) —
14.94+0.2 years). Six people had a shortened tongue
frenulum. Periodontal tissues are intact. Hygiene level
is good. The second group included 24 patients with
scoliosis (three patients had grade IlI-IV scoliosis,
grade Il — 5 patients, grade | — 16 patients). Among
them there were 6 boys and 18 girls, the average age
was 14.8+0.2 years. Ten patients had a shortened fren-
ulum of the tongue. The patients had chronic catarrhal
gingivitis, predominantly of a generalized form. The
level of hygiene is satisfactory. All of them received
traditional orthodontic treatment and professional oral
hygiene. The third group - 24 patients with scoliosis
(I1-1V degree of scoliosis had 4 patients, Il - 4 patients,
| - 16 patients). Among them there were 7 boys and 17
girls, the average age was 14.0+0.3 years. The patients
had chronic catarrhal gingivitis, predominantly of a
generalized form. The level of hygiene is unsatisfac-
tory. Twelve patients had functional disorders, namely,
oral or mixed breathing was observed, which was ac-
companied by a decrease in the tone of the orbicularis
oris muscle. Eight patients underwent plastic surgery of
a shortened lingual frenulum. In addition to the above-
mentioned treatment, before orthodontic treatment, pa-
tients received applications of the Cholisal gel on the
gums; in the presence of functional disorders, myo-
gymnastics was performed; after treatment, the drug
Calcium-D3Nycomed was prescribed.

The fourth group included 24 patients with scolio-
sis (three patients had grade I11-1V scoliosis, grade 11 —
5 patients, stage | — 16 patients). Among them there
were 7 boys and 17 girls, the average age was 14.2+0.3
years. The patients had chronic catarrhal gingivitis, pre-
dominantly of a generalized form. The level of hygiene
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is unsatisfactory. Sixteen patients had functional disor-
ders. They had oral or mixed breathing and decreased
tone of the orbicularis oris muscle. Nine people under-
went plastic surgery of a shortened lingual frenulum.
with vitamin C" 0.25 mg, one tablet twice a day after
meals, then use the drug "Calcium-D3Nycomed" one
tablet twice a day after meals for a month. Ultraphono-
phoresis with a 5% oil solution of acetate-tocopherol
was prescribed locally, which was carried out alter-
nately with irradiation of the alveolar process with the
light of a helium-neon laser. (13.5+3.5%) patients ex-
perienced a narrowing of the second stage dentition. It
should be noted that the identified four groups of pa-
tients were compared by age (p > 0.10), gender (p >
0.30), degree of narrowing of the dentition (p > 0.60),
and the groups of patients with scoliosis were compared
by the degree of scoliosis ( p > 0.80). Orthodontic treat-
ment of crowded teeth was carried out in all patients
using non-removable equipment, namely, braces. Dur-
ing the retention period, removable retention devices
were used. Due to various circumstances, not all pa-
tients responded to the request to appear for examina-
tion - 74 people out of 96 previously treated (77.1%).
There were no recurrences of dental anomalies in pa-
tients of the first group. Hygiene index — 1.36+0.05 is
regarded as good. In patients of the second group, par-
tial relapses of dentoalveolar anomalies were observed
in four people (22.2+9.8%), relapse of chronic catarrhal
gingivitis - in 16 people (88.9+7.4%). RMA index
13.62+ 1.48% indicates a mild form of this disease, a
hygiene index of 2.09+0.07 indicates an unsatisfactory
state of oral hygiene. relapses of chronic catarrhal gin-
givitis - in 5 (29.4+11.1%), the hygienic index is satis-
factory, the PMA index of 3.57+1.44% indicates a mild
localized form of this disease. In patients of the fourth
group, no recurrence of dentoalveolar anomalies was
detected; relapse of gingivitis occurred in only two peo-
ple (10.5+£7.0%), an easily localized form of the disease
(PMA index —1.50+1.05%), hygienic index 1, 54+0.08
indicates a satisfactory state of hygiene. Assessing the
long-term results, we can say that relapses of dentoalve-
olar anomalies did not occur in practically healthy pa-
tients and patients with scoliosis from the fourth group,
which indicates the effectiveness of our proposed treat-
ment regimen. In patients of the second group, the num-
ber of relapses of dentoalveolar anomalies was signifi-
cantly higher than in patients of the first and fourth
groups (p < 0.05 by two-sided Fisher test), which may
indicate imperfection of the processes of bone tissue re-
modeling in patients of the second group. The third
group occupied an intermediate position between all
groups (p>0.20 for all comparisons with other groups).
Relapses of chronic catarrhal gingivitis were observed
in patients of all three groups with scoliosis, but the
lowest was in patients of the fourth group -10.5+7.0%,
the highest in patients of the second group -88.9+7.4%
(p <0.001 compared to other groups 2 and Fisher clo-
sures). The hygiene index was also the worst in patients

of the second group - 2.09 + 0.07, which is regarded as
“unsatisfactory” (p < 0.01 compared with other groups
according to Duncan’s criterion). The above-mentioned
results indicate that the treatment regimen we proposed
in the fourth group turned out to be the most successful,
which made it possible to bring the final results of treat-
ment of patients with osteopenia closer to those of prac-
tically healthy patients. Assessing the overall effective-
ness of treatment, it should be noted that chronic ca-
tarrhal gingivitis had relapses in only 23 people out of
all those treated - 7431.1+£5.4%, and a decrease in the
PMA index from 24.54+1.7 to 4.534 0.83% (p <0.001)
that mild localized forms of this disease predominate.
Therefore, we can conclude that orthodontic treatment
has a fairly positive effect on the condition of periodon-
tal tissues, and it can be used to exclude this link in the
pathogenesis of periodontal diseases.

conclusions

Orthodontic treatment in combination with the
treatment and prophylactic complex we have developed
has a positive effect on the condition of periodontal tis-
sues, and it can be used to eliminate this link in the path-
ogenesis of periodontal tissue diseases.
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Abstract

Many chemical agents with anesthetic properties were known long before they were practically used in sur-
gery for anesthesia. In the historical development of anesthesia, the discovery of ether three centuries before its
most important property was demonstrated is of great importance. One of the most surprising and colorful pages
in the history of medicine is mesmerism, or the doctrine of so-called “animal magnetism.” For anesthesiologists-
resuscitators and doctors of other specialties the history of this doctrine is of great interest in connection with the
spread of mesmerism in surgery as a method of anesthesia in the beginning of the XIX century. The article dis-
cusses the contribution of physicians, chemists and surgeons to the discovery of ether and its anesthetic properties
(Raymond Lullius, Paracelsus, Valerius Cordus, Augustus Siegmund Frobenius, Matthew Turner, Thomas Bed-
does, Michael Faraday, Jonathan Pereira, etc.). The history of Mesmerism, the predecessor of hypnosis, is briefly
described using the example of the activities of the founder of the "doctrine", his followers and opponents in
surgery (Franz Mesmer, Jules Cloquet, John Elliotson, James Esdale, Alfred Velpo). To be continued.

AHHOTAN NS

BEI10 M3BECTHO MHOTO XMMHYECKHX areHTOB C AHCCTC3UPYIOIMUMHU CBOMCTBaMH 3a40J1ro0 A0 TOro, Kak OHu
CTaJId MPAKTUICCKU NPUMCHATBHCSA B XUPYPIrUun AJIsL 00e30omuBanus. B HUCTOPUYCCKOM pPa3BUTUN HAPKO3d UMCCT
OOJIBIIIOE 3HAYEHHE OTKPBITHC 3(1)1/1pa 3a TPU CTOJICTHUA A0 ACMOHCTpAIUU €ro Ba)KHEHIIIETO CBOMCTBA. OZ[HOI71 u3
CaMbIX YIUBUTCIIbHBIX U APKUX CTPAHULl B UCTOPHUHU MCAULINHBI SABJIACTCA MCCMCPU3M, NI YYCHUC O TaK Ha3bIBa-
C€MOM <OKUBOTHOM MAar"He€THU3ME). I[J'Iﬂ AHECTC3UOJIOTOB-PEAaHUMATOJIOT'OB U Bpaqeﬁ ApyTux CHeLlPIaJIbHOCTeﬁ uc-
TOpHUA 3TOT0 YUCHHA MPEACTABIIACT 0Fp0MH€I>iH.II/If/i HUHTEPEC B CBA3M C UMCBIINM MECTO B Ha4ajIe XIX Beka pac-
MPOCTPaHEHNEM MeCMepU3Ma B XUPYPIrUH Kak MeToja 00e300imBanus. B ctaThe paccMaTpuBaeTcst BKIa ] Bpadei -
TPY?HTOB, XUMHKOB U XHPYPrOB B OTKPHITHE 3(hupa U ero odesdonnBaromux cBoicTs (Paiimynn Jlymnuit, [Tapa-
uenbc, Banepuyc Kopayce, Asryct 3urmynn ®pobennyc, Metbto Tepuep, Tomac beanoyc, Maiikn dapaneid,
Jxonatan Ilepeiipa u ap.). Ha nmpumepe nesTenbHOCTH OCHOBATENS «yYEHUS», €ro Mocle0BaTeNe u ONMOHeH-
ToB B xupypruu (Ppann Mecmep, XKronb Kioxe, xon Dmmorcon, [xeiime Jcaeitn, Anbdpen Benbno) kparko
OorurcaHa UCTopusa MECMEpHU3MaA, NMPCAICCTBEHHNKA I'MITHO3a. HpoaonmeHHe CJICOYCT.

Keywords: history, general anesthesia, ether, mesmerism.
KiroueBble cjioBa: HCTOPHS, 00IIAst aHECTE3ML, PP, MECMEPHU3M.

BBEJEHMUE. XIX Bek ObLT BEKOM MPOMBIIIICH-
HOH PEBOJIIOINN M COLIMANIBHBIX TIpeoOpa3oBanuii eo-
JAbHON (hopMali B KaMUTAIUCTHYECKYI0. DTO ObLI
BEK HAYYHBIX OTKPBITHH — DJIEKTPUYECTBA U 3aKOHOB
HACIIEICTBEHHOCTH, PaJNOAKTHBHOCTH W MHKpPOOOB
KaK NpUYMHBI MHPEKIIMOHHBIX Oone3Heil. B psaay aTux
OTKPBITUI CTOUT U OTKPBITHE HAPKO3a, YeMy Hpejliie-
CTBOBAJIM B 3HAYMTEILHON Mepe SMIMPUYECKHE, HO U
YaCTHYHO HAYYHBIE TIONIBITKH YCTPAHUTh OOJIb TP XH-
PYPrU4ecKUX BMeEIIATEIbCTBAX. DTa HIes NPHHAIIe-
JKUT HE OJTHOMY 4eJIoBeKy. VICTOpuIo aHecTe3noI0Tnu
— Kak, BIIPOYEM, U BCIO HCTOPHUIO YEJOBEUECTBA — Jie-
JIaJv BBICOKHE PO eCcCHOHAIBI M BMECTE C TEM Pa3HO-
CTOpPOHHHE JINYHOCTH. MHOTHE M3 HUX HPOCIaBHIUCH
HE TOJBKO B MEIWIMHE, HO M B APYTHX chepax aes-
TenbHOCTH. OHU Ha3BIBAIOTCS GPAYAMU-MPYIHMAMU,
KOTOPBIX HCTOpPHSl aHECTE3WOJIOTHH HACYHUTHIBACT

cBbie cra [1]. [Iponomxkaroniyecs cnopsl 0 TOM, KTO
OTKpbUI Hapko3 — Yamic unu MopToH, XUKMEH WU
Jlonr, 6ecripenmeTHbl. OHHU Yalie CBUAETEIBCTBYIOT O
JKEJaHUH TOJHSTh NMPECTHX CBOEH CTpaHbI, HEXEIN
BBISICHUTB JICHCTBUTENBHYIO POJIb TOTO WM JPYroro
uccienonatess. [lepBbIMH  OOIIMMHU  aHECTETUKAMU
ObUTH MHTAJISLHOHHBIE MIPEnaparsl: 3GHp, 3aKKUCh a30Ta
n xsopopopMm. BakHo oTMeTHTB, uTO 3yOHas 060Jb
OblIa TJIaBHBIM CTUMYJIOM K HE0OX0JIMMOCTH 00e300-
JIMBAHUSL.

TepmuH <«3dHUP» TPOUCXOJUT OT TIPEUECKOTO
croBa aityr WM MepCHACKOro attar, 4TO O3HAYAET
HeOSCHBII OTOHb, CaMBI YHUCTBIA 3JeMeHT. Dup
BIIEPBBIE OTKPBUI B 1275 roxy McmaHCKui ¢mrocod u
anmxumuk Paiimynn Jlymmit (puc. 1). OH onmcan mei-
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CTBHE BUTPUHHOT'O MacJla Ha BUHHBIH CIHMPT VIS HOJTY-
genus oleum vitrioli dulce verum (uctuHHOTO, Cnaa-
KOT'0 BUTPUHHOTO Macia; 3¢upa) [2-4].

B.RAYNVNDVS LVLLIVS PHILOS OPHVS,
Do({r///.l/u Luandit Rayz?hlur L ullius sumem. Cui Deus

rudit jeibile guicquid crat. cx Vn‘u
s [ A. nuttannour. Mo

autlfents,

‘ﬁm c /rotsor’o

‘cornel cx.,

Puc. 1. Raymond Lullius (1235-1315)

JIBa Beka cmycTs BENUMKUN HIBEHUIAPCKUM Bpau
[Mapauensc (puc. 2) B IOHMCKax CpEACTBA, KOTOPOE
MOrJIo OB CHATH 00JIb, CMEMIAN CEPHYIO KHCIIOTY CO
criuptoM. B 1540 rony o nepersai 3Ty cMech 1 BHOBb
OTKpBII «crnaakuil BUTprom». Io ero cnosam, 3T0 Be-
IIECTBO «yCHOKaWBaeT BCE CTpafaHus 0e3 BCSKOTO
Bpela, CHUMAeT Bce OO0JH, yTOJSIET BCE JIMXOPALKU H

MPEAOTBPALAET OCJIOKHEHUsI TPH BCEX OOJE3HIXY.
[Naparenbc yCTaHOBHII €0 «CHOMOJO0HOE) NeiicTBHE.
[IpoBost CBOM IKCIIEPHMEHTHI Ha IBIIIIATAX, OH OTMe-
Yal, 4TO «Ia)Ke KypbI €T €T0 U ... 3aChIIMaloT OT HEero
Ha HEKOTOpOE BpeMs, HO IOTOM IPOCHIMAIOTCS 0Oe3
Bpena» [5-7].
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Puc. 2. Paracelsus (1493-1541)

B tom xe 1540 roay, 3a 4eTbipe ronua A0 Ipexae-
BpPEMEHHOW CMEpTH B Bo3pacTte 29 net, 3hup CHHTE3H-
POBaH M3 aJKOTrOJs U CepHOM KHCIOTH Banepuycom
Kopaycom (puc. 3), IOLIEHTOM MEAUIITHCKOTO (haKyIib-
Tera B Burrenbepre, aBTopoM nepBoii EBponeiickoit
®Dapmaxkoneu. Kopayc Ha3Bas nosyueHHOE UM JeTyuee
BEIIECTBO CIAaJKUM KYMOPOCHBIM MaciioM (oleum
vitriole dulcererum). OH mpaBUIBFHO 3aMETHI, YTO
3¢Hp CHOCOOCTBYET OTTOKY CIM3UCTOTO CEKpeTa M3
JBIXaTeIbHBIX MyTel 1 obserdaeT kamesns. OH Taxke
OTMETHJI €T0 BBICOKYIO JieTyuecTh. Kopayc Takxke me-
PEUYMCIINIT HECKOJIBKO IPYTrUX 00Jie3Hel, IPH KOTOPBIX
pekoMeHaoBalcs 3QUp, XOTsS OH HE YIOMSHYJ O €ro
CHOTBOPHOM 3(ddekre. UTOOBI OLEHUTh €ro BKIAI B
AQHECTE3HOJIOTHI0, MOKHO 00paTHThCA K cTaThe YoHCH
Jluka «Banepuyc Kopayc u otkpeiTie adupa» u nepe-
Bony pykomuceit Kopayca I'.K. Tamnmmamxem, «TpeTss
yacTh 3KcTparupoBanus Banepuyca Kopaycax [9, 10].
IlepBrIii MMCHBMEHHBIA OTYET 00 ITOM COACPKUTCS B
kuure Konpana TI'eccuepa (Conrad Gessner, 1516-
1565) «MckyccrBennbie skcTpakth» ("De Artificiosis
Extractionibus™), ony6nukoBanHoit uepes 17 et nocine
cmeptu Kopnyca. IlpuBoaum ¢parment mnepeBoja:
«Bo3pMuTe 1IECTh KUIKUX YHIMH KPENKOro, OYEHb
KTy4ero, TPWXKAbl OYHIIEHHOTO BHHA M CTOJBKO XK€
KHCJIOTO MacJa Kynopoca. CMemaiTe B BEeHEITHAaHCKOM
OoKkajxe W IMOMeCTHTE B HEOOIBIION KYBIIMH C y3KUM
TOpJBIIIKOM, a TOPJBILIKO 3aledyaTaidTe IJIMHOM.
OcTaBbTe B TaKOM BHJI€ Ha LEJIbIA MeCsI] UM J1Ba. 3a-
TEM MepeNeiTe B KOJIOY, ¢ KOTOPOH cpasy ke cieryeT

1 Banna Mapwuu — BojsiHas O6aHsl.

COCJIMHUTH W 3areyaTarh KapoM OTHs, B MEPETOHHBII
ky6 (mit einen angeschmeltzen helm)... temeps mome-
CTHUTE €T0 B HEOOJIBIIYIO €Y U HATIOJIOBUHY 3aCHITIBTE
30501, Ilocne 3TOro mpusnoXuTe MPUEMHBIM COCYJ,
TIIATEIBHO 3aMaKbTE MECTO COCTMHCHHMS TITMHOM U H3-
BJIEKUTE IIECTh KUAKUX YHIUNA KPETKOro BUHA, KOTO-
poe BbI no6aBmiH. Ho 94To0BI 3TO OBUIO caemaHo Oe3-
OIIaCHO, IOMECTHTE B BAHHY Mapuu 1: Tak moJHAMETCS
TOJBKO BUHO, 0e3 Macia. Korja Bel u3BieUYeTe U3 BOJIS-
HOW 0aHU MIeCTh XKUIKUX YHIIUH KPETIKOT'O BIHA, KOTO-
pBie ObLTH JOOaBIICHBI, TOMECTHTE OCTATOK B MEYb TaK,
YTOOBI MMECOK HACHINAJICS 0 CEPeMHBbI KYBIIWHA, W,
NIPUMEHMB HOBbIM, MAJICHbKUI, IIyCTOU NPUEMHBIHN CO-
Cyll, TIIATEIbHO IE€pPMETU3UPYWUTE CThIK INIMHOU. Te-
nepp clejanTe MeJIEHHbIM OTOHb M MEJIEHHO YJa-
JITATE BCIO OCTaBINYIOCS B KYBIIMHE BJary J10 Te€X mop,
MOKa JKUAKOCTh HE TIepeCcTaHET MOSBIATHLCA HA JIHE,
BCer/a MPOSBIIAA BEIMYANHIIYIO OCTOPOKHOCTh U O/IH-
TENBHOCTh, YTOOBl YMEHBIIUTH OTOHb HACTOJBKO,
YTOOBI KHIISIIAS )KUAKOCTh HE JOCTHTala IEPErOHHOTO
Ky0a ... Korza BbI 3aKOHYMIIN MEIUIEHHOE U3BJICUCHHE,
cpasy ke yAaJuTe COCY[ C KUAKOCTbIO, U Bbl YBUJIUTE,
YTO OH COJIEPKUT JBa BEILIECTBA: BOIHYIO KHUAKOCTh U
MacISTHUCTO-KHpOBYt0. HeoOxoanMo cpa3sy ke oTie-
JIUTH OJHY OT APYTOH, HO TaK, 9TOOBI B Maclie He OCTa-
JIOCh BOJIHOTO BEIIECTBa, TAK KaK BOAA TIOPTHT MAcCIIO.
Camo Maciio OOBIYHO IUTABAET B BOJE, OCOOECHHO €CIU
BUHO CHayajia ObLIO MOJIHOCTHIO M3BJICUCHO M3 BaHHBI,
HO MacJl0 MOHO JIETKO OTJIMYUTH OT BOJIbI HA OLLLYIIb)
[11, 12].


https://de.wikipedia.org/wiki/1493
https://de.wikipedia.org/wiki/1541
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Puc. 3. Valerius Cordus (1515—1 544) — nemeyxuii 60maHuK,- epau,
Gapmayeem u namypaiucm

AHrn0-upnanackuil GU3NK, XUMHK, HaTyphuIio-
co, u 6orocioB Pobept boiine (Robert Boyle, 1627—
1691) B 1680 r. BTOpHYHO CHHTE3UpOBaI 3GHp, aH-
rimiickuii ydenelid Mcaak Hproron (Isaac Newton,
1642-1727) B 1704 rony B MOMCKax CHHTE3a HCKYC-
CTBEHHOTO 30JI0Ta OTKPBUI 3(pUp B TPETHii pas.

B 1730 roxy n1OHIOHCKUI XMMHK HEMELIKOT'O IPO-
ncxoxnenuss Asryct 3urmyHn Ppobenmyc (August
Siegmund Frobenius, 1700-1741) cuaTe3npOBaN 3TO
BEILIECTBO B YETBEPTHIH pa3 M Ha3Bal ero a¢upom [13].
OH NpOoAEMOHCTPUPOBAJI Pa3JIMYHbIE €0 CBOWCTBA, pe-
anbHBIe U MHUMBIE, iepe]; KoponeBckum o011iecTBOM B
tdespane 1730 roma. Cpean SKCHEPUMEHTOB, MPOBeE-
JeHHbIX DPoOeHNyCOM B 3TOT JIeHb, ObII OJIMH, KOTO-
pBIH TIOKa3aJ, «4TO 3TOT IPHUP MOXKET COXPAHATHCS
Jlydllle BCETO... TI0Jl PECUBEPOM? B BAKYYME, TOT/Ia KaK
Ha OTKPBITOM BO3JlyX€ €ro 4acTH BCKOPE UCTIApSIOTCS,
M Bes ero macca... ucuesaer». Ha uro unen Kopones-
CKOTO 00mIecTBa 3aMeTHI: «IJTOT KCIEPUMEHT OKa-
3ajcsl yAUBHUTEIBHO HEYIaYHbIM». B 1pyrom skcrnepu-
MeHTe ¢ 3dupom DpobeHHyC MOKa3al, YTO «HEOOIb-
o€ KOJIMYECTBO 3(Hpa, BBUIMTOE HAa IOBEPXHOCTH
PYKH, BO3IECHCTBYET Ha HEE C OIIYIIEHHEM XOJIOJa,
pPaBHBIM TOMY, KOTOPOE BO3HHUKAET OT CONPHKOCHOBE-
HHSI CO CHETOM, a €CJIH TIOAYTh Ha HErO OJUH WM JBa
pasa pToM, TOTYAC K€ pyKa CTaHOBHUTCS Cyxoi. Octe-
peraiitech, OIHAKO, TPUOIIKATHCS K 3aXOKEHHOU
CBeue C MOKpOH pYKOii, 4TOOBI OHa He 3aropeJsiach U He
oboxria Bacy. [IpunoxeH koMMeHTapuit: «Yaainocb»
[14].

2 PecuBep — IPUEMHUK rasa

OfHUM U3 MHOHEPOB B UCIOJIb30BAaHHUU dpHpa B
MEIMIIMHCKUX IeNIIX XUMUK U XUpypr u3 Jlusepmyis
Meteto Tepuep (Matthew Turner, ? — 1788). Tepuep
OBUT OJTHUM K3 IPYIIIbl MAHYECTEPCKHUX JTUTECPATYPHBIX
Y HAYYHBIX JIesATeNel, OCHOBAaBIINX Y OPPHUHT TOHCKYIO
akagemuto. VIMeHHO Onaromapsi TOCCIICHHUIO JICKITUA
Tepuepa B YoppuHrronckoit akagemun Jxozed IIpu-
CTJI BIIEPBBIC TO3HAKOMILICS C TIPEIMETOM XHMUHU.

B 1761 roxy Metsto TepHep omyOaukoBan 6po-
rropy o Ha3BaHueM «Paccka3 0 HEOOBITHOW Meau-
LMUHCKOM JKUIKOCTH O] Ha3BaHHEM 3(up», B KOTOPOH
OH c0001I1aJ 0 11eJIe0HOM CBOUCTBE dupa nMpu npuéme
BHYTPb M BIBIXaHUHU. TEpHEP M3rOTABJIUBAI U OTITYC-
KaJI CepHbIil 23(Up B KauecTBe CPENCTBA OT TOJIOBHOM
0011, TOJIOBOKPYIKCHHUS, SMUIICTICUH, MMOJArPhl U PEB-
MaTH3Ma, Mapajnya U pacCTPONCTB MUIICBAPCHHUS; TIPU
OOJNBIIMHCTBE ATHX 3a00JeBaHUN 3(QUp CIEIOBAIIO
MIPUHUMATE BHYTPbh, HO IIPH HEKOTOPHIX, TAKAX KaK rO-
noBHast 00nb, TepHep pEeKOMEHIOBaT BIBIXATh depes
Hoc [15, 16].

B mocnemnee aecarunerne XVIII Beka, mocie
TOro Kak JlaByas3pe BBIACHWI HCTUHHYIO TIPHPOY JIbI-
XaHHWS 1 TT0Ka3aJl, KaKylo pOJIb B HEM UTPAIOT KUCIIOPOT
U YIIEKHUCIIBIN ra3, a Ilpuctiu caenan MHraasnuio Kuc-
jopoaa, ObLI pa3pabOTaH HOBBIA METO[ JIeYeHus. B
1794 roxty 3¢up OBIT UCTIBITAH AJIS BABIXAHUH C IETBIO
yMmeHblenus ooneit, a B 1795 roak Tomac beagoyc co-
3nan B Kimmgrone (bpucrons) Tak HazpiBaemblid Meau-
IUHCKUIA THEBMATHYCCKIA HHCTHTYT JUIS JICUCHHSI pa3-
JIUYHBIX JIETOYHBIX 3a00JCBAHUHN T'a3aMH, WU, KaK TO-
rJla MX Ha3bIBAJIM, HCKYCCTBEHHBIM BO3IyX0OM (puc. 4).


https://atombit.org/fizika/
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Jleuniin He TOJNBKO JETOYHBIE 3a00JI€BaHMsI, HO ¥ TAKHE
IyIIeBHBIC HEAYTH, KaK MeJIaHXONUs. Bpixanue mapos
3(hupa MPONOIHKATIO OCTABATHCS APArOICHHBIM CPEJ-
CTBOM B pyKax Bpadeil, XOTs OHU U TMOJb30BAIUCH UM
JIAJIEKO HE C IIeJbI0 BBI3BATh aHECTE3UIO IIPU MPOU3BO/I-
CTBE XUpypruueckux omepanuid. Yoppen (Warren) u

[

Bynkom6 (Woolcombe) B Hauane XIX cronerus mpo-
0OBany JIEYUTH YaXOTKy BIBIXaHHWSMHU TapoB 3Hpa.
Anrnana (Anglada) u3 Monmnense npyu MOMOLIM TOTO
e CPEJICTBA UCIIEISUT HeBpanruaeckue 6omu [17].

s

~ C

Puc. 4. Thomas Beddoes (1760-1808) — arenuiicxuit yuénlii: Xumux, meoux, puiocogh

OnwuceiBas MeTOJ| BAbIXaHUS d(upa, pazpaboraH-
HbIi BpayoM Pobeprom JIxonom Topuronom (Robert
John Thornton, 1768-1837), mpumepro B 1795 rony,
Bennoyc coobman: «Criocod BIBIXaHUS OYEHB MPOCT.
JIBe gaifHBIC JTOXKKHU A(pHUpa MOMEMAT B YaifHUK. Ero
JIep>KaT BO3JIE CBEYH, a OOJIBIION IMaser] HaKJIabIBalOT
Ha Hocuk. Korzia map HauHeT 1aBUTh Ha raJiell, ero (Ho-
CHIK) TTOJTHOCST KO PTY W BTATHBAIOT BO3IYX B JIETKHUE.
3TO MOBTOpSIETCS JI0 TeX HOp, MoKa He OyaeT Horjo-
IIEHO BCE, WIIH MOKa HE HACTYIMT JIETKOCThY. benmoyc
J00aBWII MPEAYIPEXACHHE O TOM, YTO «Iapsl ddupa
BOCILTAMEHSIOTCSI Ha Bo3ayxe» [18].

IMocne Toro kak I'emtbpu dzsu (Humphry Davy,
1778-1819) nmpoxpemoncTpupoBai B [THeBMaTHIecKOM
MHCTUTYTE (CYNEpHUHTEHJAHTOM KOTOPOTO OH CTasl B
1798 romy B Bo3pacte 19 ser), 9TO BABIXaHHE 3aKUCH
a30Ta, IOMHUMO JIPYTHX, 00JIee BECOMBIX (PH3HOIOTHYE-
CKUX COOOpakeHHH, CIIOCOOHO BBI3BIBATH COCTOSHHE,
NpUsATHOE Ul cyObeKTa W pasBlieKarollee 3puTelieH,
«BECEJISIINH ra3)» CTaIN 0YE€Hb YaCTO BIIBIXATh IS pa3-
BIICUCHHUS.

B 1818 romy Benukuii aHTTHHCKUNA €CTECTBOMC-
neiTatenb Maiikin @apageit (puc. 5) coodmm o cxo-
CTBe JIEHCTBHS MU BIBIXAaHUH 3aKHUCH a30Ta U IapOB

a¢upa [19]:

«Bapixanue mapoB 3¢upa, CMEUIaHHBIX C 00BIY-
HBIM BO3/IyXOM, NPUBOJIUT K d(pQeKTam, OYeHb I10X0-
JKHM Ha T€, KOTOPbIE BBI3BIBACT 3aKUCh a30Ta.

Y no6HsI# MeTox onpeneneHus 3¢ dexra qocTura-
€TCsl BBEJICHHEM TPYOKH B BEPXHIOIO 4acTh (IaKoHa,
cojieprkaiiero 3up, u IpIXaHHEeM Yepe3 Hee; CTUMYIIU-
pytotunit 3¢ dext cHayama OuIyIIAeTCs B HAJATOpPTaH-
HHUKE, HO BCKOpPE OY€Hb CHJBHO OCIa0eBaeT, 3aTeM
OOBIYHO BO3HHUKACT ONIYIICHHE MOJIHOTHI B T'OJIOBE, a
Takxke psag d3P(PEKTOB, CXOMHBIX C TEMH, KOTOPHIC BbI-
3BIBACT 3aKKCh a30Ta. [Ipu onyckanuu TpyOKH BO (hia-
KOH IIPH K&XKI0M BJ0X€ BIbIXaeTcs 0osblie 3dupa, 3¢-
(dexT HacTymaer OBICTpee, a OILYIICHUS CTaHOBATCS
CXOJHBIMU C JCHCTBUEM Ta3a...»

«[Ipu mpoBeneHUU TOMAOOHBIX IKCIEPUMEHTOB
HEOOX0AMMO COOIIOAATh OCTOPOKHOCTD. B pe3ynbrare
HEOCTOPOXKHOTO BJIBIXaHUS 3PUpPa, OJUH JUKEHTIbBMEH
OBLT BBEJICH B OYCHB JICTAPTUIECCKOE COCTOSTHHE, "TIPO-
JIOJDKABIIIEECs ¢ IEPUOIMYCCKUMH TIepephIBaMu OoJee
TPHUILATH 9aCOB, U CHIIbHOE YTHETEHHE AyXa; B TeYe-
HUE MHOTHX JHEH IyJIbC OBLI HACTOJBKO CHHXKEH, YTO
BO3HHUKAIIM 3HAYUTEILHBIC OMACEHUsS 3a €ro KHU3HB'»

[19].


https://ru.wikipedia.org/wiki/1760
https://ru.wikipedia.org/wiki/1808
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Puc. 5.
Michael Faraday — anenutickuii pusux-sxcnepumenmamop u xumux (@omozepaghus Henry Dixon & Son Ltd)

B 1839 romy dapmakosior Ixonaran Ilepeiipa
(Jonathan Pereira, 1804—1853), coo0uia 0 TOM, 4TO
«xumuk bykke (Bucquet), KoTopbIif ymep oT paka TojI-
CTOHM KHIIKH, COIPOBOXKAABIIETOCS BOCIAJICHUEM JKe-
JOyJKa M BCEro KHIIEYHUKA, Mepel CMEPTBIO exXe-
JHEBHO IIPUHUMAJ HNHHTY® 3¢upa, 4Tobbl 00NErduTh
CBOM My4HTeJIbHBIE 00JIM». ['0BOPS O BIIBIXaHHUH ITaPOB
a¢wupa, [Tepeiipa oTMETIII €TO IPUMEHEHHE «IPH CIa3-
MaTHYECKOM acTME, XPOHHMUYECKOM KaTape M OJIBbIIIKE,
KOKJIIOIIIE, & TaK)Ke JUIA 00JIeTYeHHs TOCIIeICTBHH, BBI-
3BaHHBIX CIy4alHBIM BJBIXaHMEM Ta3000pa3HOro
xyiopa». OH 3asBui, 4To (usnosnorndeckre 3hhexTs
«He OBUTH OIpe/IesIeHbI», U ONHUCaJl, KaK MOclie BBejie-
HUS TATHAQAIATH Kalelb MOJIOAOMY KpPOJHKY €ro
CMepTh HacTynmiIa yepes yac. «CuMmnromamu ObUTH He-
CIOCOOHOCTH IBUTATHCSI, IBHASI CKIIOHHOCTH KO CHY, 3a
KOTOpPOH cIe/IoBajla HECHOCOOHOCTh IOJAEPKHUBATH
BEPTUKAIBHOE IOJIOKEHUE, CIy4alHbIEe CyIOPOXKHBIE
JBIDKEHUS, CKPEKET 3yOOB M OeCHyBCTBEHHOCTE) [20].
«KABOTHBIA MATHETHU3M» B MEJIUIIUHE

N MECMEPHU3M B XUPYPI'UU

MecmMepusMm, HiIH YIeHHE O TaK Ha3bIBAEMOM <OKH-
BOTHOM MarHeTH3Me», ABJISETCS OJHON U3 CaMBIX yIHU-
BUTENBHBIX M SIPKUX CTPAHHI] B UCTOPUU MEIUITMHEIL.
Jl1 aHecTe3n0I0OrOB-PEaHNMAaTOIOTOB HCTOPHS 3TOTO
Y4EHHUs NIPEACTABIIAET OTPOMHENIINNA HHTEPEC B CBSI3U
¢ UMeBIIMM MecTo B Hayase XIX Beka pacnpocTpaHe-
HHEM MeCMepH3Ma B XUPYPTUH Kak MeToa 006e300:1u-
BaHus [12, 21, 22].

3 | anrnmmiickas nunma = 0,56826127 nutpa.

VY4enue 00 aHeCTe3UM COIIIO C HAYYHOH JOporu
1 3aTepsAIOoCh B MHCTHYECKOM TyMaHE, OKpYXaroleM
SIBIICHUSI MarHeTU3Ma U TMITHOTU3MA. B monoiHeHue K
TMIOJUTMHHBIM TPY>KEHUKaM, BHECIIUM BECOMBIH BKJIaJ B
pa3BHUTHE HAYKH, OBIJIO MHOTO «TICEBJOHAYYHBIX)» MbIC-
JIUTENIeH, KOTOpBIE CHEKYJIHUPOBAIH, YacTO TJIABHBIM
00pa3oM Juii cOOCTBEHHOH BBITONBI, O MPUYMHAX H
crocobax neueHus Ooiye3Hei. OgHUM W3 HHUX OBLI
®pann AaToH Mecmep (puc. 6), KOTOPBIH MpeaCcTaBuI
JOKTpuHYy BuTanuzma [12, 21]. Mecmep B 32-netHem
BO3pAacCTe MOIYyYWI CTENIeHb TOKTOpa MEIUIIMHEI B BeH-
CKOM yHUBepcuTere B 1766 roay, 3aliuTHB qHccepTa-
o 1o teme «De planetarum influxu» («O Bo3neii-
CTBHH IJTaHET») [22]. Butanu3m ObL1 OCHOBAH Ha Mpei-
MOJIOKEHUH, YTO HEKOTOphle JIOAM  00JIamaroT
CIIOCOOHOCTBIO TIepe/laBaTh TaK Ha3bIBaGMbIC «3apsi-
KEHHBIE CHJIBI KOCMHUUYECKHX SHEPTHi». DTH «KOCMH-
YeCcKHe SHEprum» ObUIM 3aMedaTeNIbHbI TeM, YTO OHHU
W3rOHANM OOJb M CTpajaHue. MecMep BIIEpBBIE HC-
TI0JIb30BaJI MArHUT B KAUECTBE MHCTPYMEHTA IS TIepe-
Jla4ll KOCMHYECKOH SHEPrHH B TeJO OOJIBHOTO Yelo-
Beka. OH JoOmyICS 3aMedyaTeNbHOTO yclieXxa ¢ MarHu-
TOM, W BCKOpPE TBICSYM MAIMEHTOB IPUILIA K HEMY,
9TOOBI TIOJNyYUTHh JKU3HEHHYIO JSHepruro. Mecmep
BCKOpe OOHAPYXXMJI, UTO JICYUTh BCEX CBOMX IMAI[EH-
TOB WHAWBHIYAJIbHO HEBO3MOXKHO, MOITOMY OH B35
JIepEeBSHHBIN Ke3JT M, COBEpIIas HaJl HUM I1acChl, BJIO-
KWJI B HETO MAarHUTHYIO 3Hepruto. Hanpasisist xxe3n Ha
HECKOJIBKO MAalMeHTOB, OH YTBEPKAAJ, YTO MOXKET BBI-
JICYUTh OJHOBPEMEHHO MHOTUX [12].
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Puc. 6. Franz Anton Mesmer (1734-1815) — ascmputickuii 8pay, cozoamens Y4enus 0 HCUOMHOM
MazHemusme («mecmepusmer), KOmopoe ROJYYUIO 0080IbHO WUPOKOe pachpocmpanenue 6 Havare XIX eexa
KaK Memoo Xupypauuecko2o 06e3001usanus

[To3xe MecMep 3asBUII, UTO CHUJIA UCLIETEHUS UC-
XOAUT W3 €ro COOCTBEHHOI'O Tejla, M BIOCIEICTBUU
OBUIM TOJYyYEHBI TaKUE K IOJIOKUTENbHBIC pe3yiib-
TaThl. OTa cTapas IeJIUTeNbHas CHJIa MPUKOCHOBEHUS
ObL1a IepenMEeHOBaHa B «CKUBOTHBIN MarHeTH3M» (puc.
7). Moaa Ha MecMmepa ¢ HEBEPOSTHON CKOPOCTHIO 3a-
xnecteiBana Ilapmwk. B uncne ero mammeHToB OBIIO
MHOT'O BJIUSITENIBHBIX JIFOJIEH, U3BECTHBIX MHUCATEIEH 1

apuUCTOKpaToB. 30J0TO TekiIo kK MecMepy pekoil. Oc-
HOBHBIMH K€ €T0 MAIlMEHTKaMH ObLIH BOCXUILABIIHECS
€ro MYy>ECTBEHHOH BHEIIHOCTBIO U MaHEpaMHU 1aMBbl U3
BBICIIIETO CBETa, cTpaaaBmiue ucrepueinn [22, 23]. Ka-
KuMH Obl abCypJHBIMH HU ObUTH HIen MecMepa ero
YBEPEHHOCTh pa3feisUId MHOTHE BBICOKOIIOCTABJIECH-
HBIE JINIa TOTO BPEMEHH, B TOM 4nciie Mapust Aurya-
HeTTa, repuor bypboncknii u Jladaiiet, koTopslii pexo-
MeHoBaln uneu Mecmepa Amepuke [12].
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Puc. 7. Mecmep npaxmuxyem srcugomuuwiii macnemusm. M3 kuueu Hollander, Eugen: «Kapuxamypul u camupa 6
meouyune. M30. 2. [LImymeapm, @epounand Ouke, 1921 [12]

B TexHHMKe JIeUEHHUS OH IOJIHOCTBIO COXPaHMII
CBOM TIPEKHHE BOJILEOHBIE IIPHUEMBI U XUTPBIE IIPUCIIO-
cobnennsi. OH He MOCBSIANI HUKOTO U3 BEHCKHX Bpa-
yell B TailHy cBOero jedeHus. MyJapeHo Ju B TaKOM
cilydae, YTO B aKaJIEMHUYECKHX Kpyrax OH IpHOOpen
MPOYHYI0 penyTanuio mapiaraHa? Mrade u ObITH He
Morio [22, 23].

OnHy U3 caMbIX paHHUX Ollepaluil B MarHeTuye-
CKOM CHe BBIONHWI B 1821 roxy mpodeccop ruHexo-
gorun w3 Ilapmxe JKozed-Kimon-AHtenasm Peka-
mbe (Joseph-Claude-Anthime-Récamier (1774-1852).

AHAJIOTHYHBIC OTepaly ObUTH MPOBEACHBI B JAPYTHX
KJIMHUKAaX TOJA pyKoBojacTBoM Oapona a0 Ilore (du
Potet). Onna onepaiyisi, B 4aCTHOCTH Mpou3Besa 60Jib-
IIyI0 ceHcaluio, a uMeHHo oneparus M. XKroms Kioke
(puc. 8), 0OAHOTO U3 CaMbIX BBIJAIOIIUXCS MAPHIKCKUX
XHPYproB cBoero BpeMeHH. O Hell COXpaHWIUCH TO-
CTOBEPHBIC CBEJCHMS, MMOCKOIBKY OH JIOKJIAIBIBAI 00
3TOM onepauny B MeIuuuMHCKON akagemMuu 16 ampens
1829 rona:
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Puc. 8. Jules Germain Cloquet (1790-1883) — ¢gpanyysckuii epau u xupype,
ynen [lapuoicckoil akademuu HayK

«[TauueHTKa, *eHIIMHa 64 JeT, cTpajana pakoM
MpPaBoil TPyJU CO 3HAYUTENIbHBIM YBEIMYEHHUEM IOJ-
MBIIICYHBIX JKeJle3, YTO MPUYUHAIO e 00Jb M Hapy-
HIajgo COH, NO3TOMY Jevamuil Bpad, fgokrop llanmen
(Dr. Chapelin), neunn ee mecMepuzMoM. MiMeHHO OH
npeaioxun mucrepy Kiloke mpoBecTn omneparuio,
MOKa TAI[MEHTKAa HaXOAWTCS MOA JCHCTBHEM MecMe-
pu3sma. Oneparius ObUTa Ha3HAYCHA HA BOCKpECeHbe, 12
ampend. 3a Yac J0 OIepanyy MaUeHTKa MoIuia Ha
Meccy, Kak 3TO OBIIO IMPHHATO KaXkJ0€ BOCKPECEHBE.
Korma M. Knoke npurmren B 10 yacoB yTpa, oH 00Hapy-
JKHII, YTO MalMEHTKa CHJENA pa3feTas B Kpecle B CO-
CTOSSHUM MECMEpPUYECKOro cHa. Bpau noxamep:kuBan
NpaByIO PyKy MAlMEeHTKH, a jeBas Oblia OIyIieHa Ha
60ok. Mecnbe Ilaite (M. Pailleux) u3 6onbHuIBl CeHT-
Jlynca oTrBeuan 3a HHCTpYMEHTHI. Pa3pe3 ObuT cenan
OT NOJIMBIILIEYHON BIAJUHBI 10 BHYTPEHHEH IOBEPX-
HOCTH TPYyIH, KaK CBEPXY, TaK ¥ CHU3Y; 3aT€M OITyXOJb
ObuTa ynameHa, a YBEJIMYEHHBIE J>KEJIe3bl HCCEUCHBHI.
Onepanus JyUiaach IBEHAIIATh MUHYT [24].

Tenepb HAUMHAETCS CAMOE UHTEPECHOE:

«B TeueHue Bcero 3TOro BpeMeH! MallUeHTKa CIIo-
KOWHO o0Inasach ¢ XUPyproM M He IojaBajia HU Ma-
JEeUINX NPU3HAKOB YyBCTBUTENbHOCTH. Hukakux nBu-
JKEHUI HU B KOHEUHOCTSIX, HU B 4ePTax JIMLA; JbIXaHUE
U rOJI0C HE U3MEHWINCH, MyJbC He u3MeHuncs». [locne
HaJIOXKEHUS JINTaTyp paHa ObLia coelMHEeHa JeHKoIIa-
CTBIPEM U IlepeBa3ana. [lanneHTKy yIoXNWIH B IOCTENh

7 OCTaBHJIM B COCTOSHHH MECMEpH3Ma Ha COPOK BO-
ceMb 4acoB. [lepByr0 MOBS3KY CHSJIM B CIETYFOITHIA
BTOPHUK; a TIpH 00pabOTKe U MepeBs3Ke PaHbl He OBLIO
HU YYBCTBUTEIBHOCTH, HU OOJIH, a MyJbC MMEN CBOH
€CTECTBEHHBII PUTM.

IMocne nepesizku qokrop lllamnen pa3dyaui na-
MeHTKy. JlaMa ocTaBanach HEBO3MYTUMOM, HO, KOT1a
el cKazaiu, 9To ee MPOOIIEPUPOBAIIH, U, YBUIIEB PSIIOM
CBOMX JIETEH, OHA MPOSIBUJIA CUIHHOE BOJIHEHUE, KOTO-
poe OBLIO TTOABICHO TEM, YTO ¢ HEMEIJICHHO CHOBa
MOTPY3WIH B COH [25].

Korna Kioke caenai ToT oT4eT B AKaIeMUH Me-
munmael, Jluchpank (Lisfranc), Takke 3HAMEHUTHIH
XHPYpPT, BCTaX W 3asBWI, 4To KIiOKe, TOMKHO OBITH,
100 caMo3BaHell, 1100 0OMaHIIKMK. DTO MHEHHE, OJI-
HaKo, HE YAepXaJo IPYTHX OT MPOBEJIECHUS Onepannit
B aHAJIOTUYHBIX yCIIOBUsAX. Ha nmpyrom 3acemanuu Me-
JTUITMHCKOW akamemuu, 24 sHBapst 1833 ronma, mokTOp
K.32. Yae (Dr. J. E. Oudet) cooGmimi, 9To B MECMEPH-
YECKOM TPaHCE eMY YJAIUIN HECKOJIbKO 3yOOB; HO OH
OBLJT BOCTIPHHST C TAKUM XKe HeJloBepueM, kak u Kioke.
OpHaKO Yepe3 HECKOJIBKO JIET OTHOIICHUE (hpaHIly3-
CKHUX MeIuKoB u3MeHmiock: 10 mapta 1841 rona, xu-
pypr-naatuct pokrop Tans601-Ieckypru (Dr. Talbot-
Descourty) npoonepuposain B [lapuxe nanueHTa B Me-
CMEpPUYECKOM COCTOSHHH B MPUCYTCTBUU JICKaHA Me-
JUIIAHCKOTO (DaKyJIbTETa U IPYTHX BBLIAIOLIMXCS Me-
JIAKOB.
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B AHrimm B TO BpeMsl Takk€ 9acTO IPOU3BOIM-
JOCh ypaneHue 3yOOB IOJ MECMEPHUYECKHM BO3JCH-
CTBHEM; Harpumep, nantuctom u3 [lopremyra MapTu-
HoM (Martin) B 1841 rony, ¥ IpakTUKYIOIIMM BpadoM
n3 Cayrremnrona Puno (Rideaux), kotopslit omy0nu-
KOBaJ IATh Takux ciydaeB B 1842 rogy. B 1844 rony
nokrop Jlxon Duidepuep (Dr. John Ashburner) ... me-
cMepH3MpoBall JIeByIIKy i T-Ha Tomca (Toms), nan-
THCTa O0NBFHUIBI MUIJIceKca, KOTOPBIN YAAIHI Cpas3y
BOCceMb 3y00B. B aToT nepron B Aarimu u [lotnanmnmn
OBLI0O MHOTO HMCKPEHHHX CTOPOHHHKOB MECMEPH3Ma,
takux Kak ['peropm (Gregory) m Moiio (Mayo), oba
cruneHanatel  KoponeBckoro oobmectBa; Komxayn
(Calhoun) u gpyrue, HO JHUAEPOM MECMEPUYECKOTO
JIBIKeHUs Obu1 goktop Jxon DmmmorcoH (puc. 9),
Taoke wieH KoposjeBckoro oOuiecTBa U OIUH M3 ca-
MBIX BBLIAIOIIMXCS Bpadel cBoero BpemeHH. [loMmumo
TOTO, YTO OH YUTA JIEKIHUH 110 MeaulrHe B JIoHnoH-
CKOT'O YHHMBEPCHUTETa, OH ObUI OZJHUM W3 OCHOBATeJICH

OOJIBHHIBI Y HUBEPCUTETCKOTO KOJUIEIKa, MPE3UICH-
ToM KOpOI€BCKOT0 MEUIIMHCKOTO U XUPYPTUIECKOTO
o011ecTBa, NEPBLIM BPauOM, IMPUMEHSIBIINM ayCKYJIb-
Tal{IO C MTOMOIIBIO CTETOCKOIA, U OJHUM M3 T€X, KTO
oboratun bpuraHckylo (apMakoner HECKOJIbKHMH
HOBBIMH JIeKapcTBaMu. JleMoHCTpaust MecMepu3Ma B
1829 roxy Yenesukcom (Chenevix), unernom Koposnes-
CKOTO O0ILIeCTBa, BIIEPBHIC NPUBJIEKIA BHUMaHHE OIl-
JIMOTCOHA K 3TOM TeMe, HO TOJBKO IIOCIE MOCEIICHNUS
BEICTaBOK Oapona o Ilote B 1837 roxy oH mpucTymmt
K COOCTBEHHBIM HCCIICAOBAHUSAM. DIIIMOTCOHA BCSAUE-
CKH TIBITAINCHh 3aCTaBUTh OTKA3aThCS OT ATOHW TEMBI, a
KOTZIa OH HE 3aX0TeN OT HEE OTKAa3aThCs, Ha HETO MOCHI-
MaJIUCh PYraTesbcTBA W SI3BUTEIbHBIC 3aMEUaHMs, U
CoBet OOJILHHIBI YHUBEPCUTETCKOTO KOJUIEIXKa OBLI
BBIHYK/ICH 3aIIPETUTh NPAKTHKY MecMepu3Ma B 00JIb-
HUIlE, B pe3ysbTaTe uero B 1838 roxy OnianoTcoH no-
KHHYJ CBOH mocT [24].

%ﬁv éz}/.z’o’!«_
Puc. 9. John Elliotson (1791-1868) — awnenutickuii epau

B pesynbTare ycusuii DIMOTCOHA ObUTH CO3IaHbI
«MecMepuiecKHe Ja3apeTbly» B DauHoypre, JyomuHe u
JIPYTHX FOpoJiax, ¥ MHOTHE XUPYPTHYECKUX ONepannit
6e300J1e3HEHHO MTPOBOIMIINCH HA 3arHITHOTH3UPOBAH-
HBIX manueHTax. Tonbpko B Dkcerepe xupypr Ilapkep
(Parker) mposen 200 omeparwmii. Bpomrtopa ¢ omwca-
HHUEM 3THUX omepaluii Oblia omyonrkoBaHa B 1843 roxy
(«MHOTrOYNCIICHHBIE CIIy4al XUPYPTrHUECKHX olepa-
i 6e3 00 B MECMEPHUYECKOM COCTOSIHUM». ABTOD:
Jxon DmmuotcoH). Hanbonee WHTEpECHBIM CiTydaeM
ObLTa aMITyTallls HOTU BHIIIEC KOJICHA, BHITIOIHCHHAS B

OKpy>XHOH OompHHIE Yamuioy (Horruremmmmp), u
npeJcTaBlIeHHas Ha paccMoTpeHue KoponeBckomy Me-
JULUHCKOMY M XUpYyprudeckomy oouectBy JIoHmoHa B
1842 roxy. B pomu runHOTH3epa ObIT MucTEp VY.
Tonxam (W. Topham), ansokatom Muman Temmn
(Middle Temple), xupyprom VY. Cxsaiip Yopm (W.
Squire Ward) [24].

HeynuBuTenbHO, YTO MONBITKA XUPYProB B KIIH-
nuke Anbdpena Bempno (puc. 10) u npanpHeimme
OIIBITHI 1T0I00HOTO pona He yOemwin B Ge300ie3HEH-
HOCTH BBITIOJIHEHHS! Pa3JIMYHBIX ONEPaIUi.


https://upload.wikimedia.org/wikipedia/commons/8/8d/John_Elliotson_in_his_prime.jpg
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%87
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Puc. 10. Alfred-Armand-Louis-Marie Velpeau (1795-1867) — ¢panyysckuii anamom u xupype

B XIX Beke, HaBepHOe, HE OBIIO OoJiee AKTUBHOTO CTOPOHHMKA NPUMEHEHHUS] MECMEpPHU3Ma ISl XUpypride-
cKoro oOe30omuBaHMs, YeM MoTIaHAckuid xupypr Jxeiimc Deneiin (puc. 11), u, ckopee Bcero, IMEHHO OH H
BBITIOJTHWIT O0JIbIIIE BCEX ONEpaniii HOa THITHO30M.


https://en.wikipedia.org/wiki/Anatomist
https://en.wikipedia.org/wiki/Surgeon
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[Tocne okoH4YaHUSI MEIULIMHCKOTO (akyabTeTa B
Onuuoypre B 1830 roxy Dcaeitn yexan 1ist mpoaoDKe-
HUs cBOeil BpaueOHOW mpakTtuku B Bocrounyro MH-
quro. Bo Bpemst yu€Obl OH yBIIEKCS MICSIMH IOIYJIISp-
Horo B EBpone B Hauane XIX Beka «MecMepusMay, u
€ro He MOKHIAJIa MBICIIb ITONPOOOBATH MPOBECTH 00€3-
OosmBaHHE OIEpanyy C MOMOIIBI0 MECMEPHUIECKOTO
BO3JEUCTBUS.

B 1845 rony on Bo3riiaBui rociuTalb 7151 UHAUM-
1eB B Xyriy, re 4 anpens caeial HepByIo ONepariuio
Ha «MECMEPH3MPOBAHHOM) MaIMeHTe. Y crex ObLI I10JI-
HBIHA, U OCHeil IpoxoiiKajdl aKTUBHO HCIIOJIB30BAaTh
THITHO3 B CBOEH XMPYPru4eckoil mpakTuke. ITo M03BO-
nito eMy 22 staBapsi 1846 rona omy0GIMKOBaTh B XKyp-
Haue Zoist (1845, Ne 3, p. 380-389), ocHOBaHHOM JIOK-
TopoM J[>KOHOM DJUTMOTCOHOM, MaTepPHabl 0 73 6OJb-
HIMX U MaJIbIX ONEpalHsiX, BBIIOJHEHHBIX MOJ
TUITHO30M. B umcie 3Tux 6€300JIe3HEHHBIX OTeparyi,
BBINOJIHEHHBIX DCAEHIIOM 3a 8 MecsILeB, 3Ha4aTCs pas-
JIMYHBIE OTlepalyy, BKIIOYast TpU yAalIeHHs 3y0oB.

Puc. 11. James Esdaile (1808—1859)

Korna [Ixeiimc Dcaeiin caenan ToKiaan o mepBoi
COTHE CBOMX OIEpalfii O] THITHO30M, TeHepajI-rydep-
HaTop beHrammm yupeaun crenuagbHyl0 KOMHCCHIO
JUI TIPOBEPKH JAeATeNbHOCTH Dcaeina. Ha ocHoBe 3a-
KIIFOUCHHS KOMHCCHHM OBUIO PELICHO MPEeIOCTaBUTh
Ixeiimcy Dcneitmy HeOompuryro OonpHHIYy B Kaib-
KyTTE IJIsl IPOJOJDKEHNUS 3TUX MCCIICAOBAHUH M Jalb-
Helfmell mpoBepkn MeToma. OTa OonbHMIA B Kanb-
KyTT€ TPOCYIIECTBOBANA ¢ HOs0pss 1846 mo mexaOph
1847 rona, xorga oHa OblIa 3aKpbITa BOMPEKHU BIIOJIHE
OJIaroNpHUATHOMY OT3BIBY, KOTOPBIN OBLI CJIETIaH MeJIn-
LIIMHCKOH KOMHCCHEH, TPUCIAHHON TyOepHATOPOM.
Ocpeitn 6bu1 Ha3HaueH B OonbHuULy Sukeas Lane, riue u
popaboTall, 3aHUMasiCh MECMEPHU3MOM BIUIOTH JI0 CBO-
ero oree3fa u3 Muauu B lotnanauro B 1851 roxy. On
BBINOJTHAI 3/1€Ch OOJIbIIE THICSYM ONepanuii Mo/ TUIl-
HO30M, B TOM YHCJIE OKOJIO TPEXCOT OOJBIINX BMENIa-
TEJILCTB, CUMTAsl aMITyTalluH, KaMHECEUEHUs], T'HIpO-
Lene, KaTapakT W yJOalleHWs TUTAHTCKUX CIIOHOBBIX
OITyXOJIe MOIIOHKH (puc. 12).
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Puc. 12. Obrosicka knueu [ocerimca Dcoeiina «Mecmepusm 6 Hnouuy ¢ onucanuem npo6eoeHHbix um onepayui
noo eunnozom. Un. ¢ caiima Kanenoapw Critical http://critical.ru/calendar/0602Esdaile.htm

Ocnein 9eThIpexabl OyOIMKOBal CBOM HAOIIO-
JCHUS] M JOCTHXKEHHS OTJCIbHBIMU M3/IaHHUSMH, BBI-
meAmMMH B VHANM; OHU PETYNSpHO IedaTalich B
xKypHane Zoist. Ho B Ne 4 xypnana (1846—1847 1r.)
IMaBHBIA penakTop JKOH DIIHOTCOH OMyOIMKOBANT
MUCHMO, TIEPECIIAHHOE €My OT JOKTOpa JuibepHepa.
OHO OBIJIO aPecoBaHO MHCC DIKEBOPC B AMEPHUKY U
coJieprkaiio B ce0e JJ0BOJIBHO MOAPOOHOE OMMCAHUE CO-
BEPIICHHO 0€300JIe3HEHHOTO yAaleHUs ABYX 3yOOB Y
Hekoit JInz3u B bocToHe moj «3(pupHBIM ra3om».

Wrak, 3¢pupHBIil HAPKO3 HE TOJIBKO CTAJ PEabHO-
CTBI0, HO ¥ DCJIEHII Havya ero UCIIBITHIBATh, KAK TOIBKO
y3Ha1 o0 HEM. BoJpIIoil MHTEpec NpeacTaBiIsieT cieny-
IOIIIasl IIUTaTa U3 MyomuKanuu Dcaeiina B Ne 5 xxypHana
Zoist: «OCTOPOXXKHBIMH JI03aMH U, 3Hasl JydIlIUE aHTH-
JIOTBI, MBI, 51 JiyMaro, CKOPO JNOCTUTHEM Oe30IacHOro
crniocoba obecrieunBaTh HEUyBCTBUTEILHOCTD JIAKE MPU
CaMbIX YXACHBIX XHPYPIHUECKHX OIeparisx... Bempb
NPUMEHEHHE MeCMepH3Ma B XHPYPTHH HA4ajoCh
TOJIBKO 3a MOCJIETHUE TOABI U 3HAYUTEIHHO BBIIBUHY-
JIOCH BIEPEN TJIAaBHBIM 00pa3oM C IIETBI0 MPOJEMOH-
CTPUpPOBATb BOOYMIO 3HAUYEHUE ITOr0 >KU3HEHHOTO
areHTa. [ 1aBHOE ke IoTpuIle, Ha KOTOPOM Pa3bIrpaeTcst
BCSI €T0 I10JIb3a, €CTh JICUEHHE BHYTPEHHUX OOJIe3HEH,
TJIe 9acTo OH MPUXOJMT K HaM Ha MOMOIIb TOT/ia, KOTaa
ocTanbHBIe pecypchl Hed(GEKTUBHBI». Takoe mpu3Ha-
HHE CO CTOPOHBI Dcieiiia JOBOIbHO HEOXKHUJAHHO. Mor
JIY KTO TyMaThb, YTO TOT CaMbli XUPYypPT, KOTOPBIH clienan
OouTbIIIe BCeX XMPYpProB B MHpE OMNepanuii mMoj THITHO-
30M, U KOTOPBIH 3aIOJTHSUT CTPAHUITBI )KypHaa Zoist BCE

HOBBIMH 1 HOBBIMH CTaThsIMU O 0€300JIE3HCHHBIX OTlepa-
LUSX, CaM 3asIBUT, YTO NIPUMEHEHHE MECMEPHU3Ma B XH-
PYPrHM Jienajoch IJIaBHBIM 00pa3oM B HEJSX Ipoma-
TaHAbl ¥ YTO 3aTpaTa MHOTHMX YacOB Ha JIOCTIKCHHE
THITHO3a CAMHUM UM OyIeT pacIieHUBAThCS KaK «u&pHas
pabora»? [25].

Pazymeercs, He 5TM MOTHBBI OBLIM TJABHBIMH,
4TOOBI MECMEpHU3M B CKOPOM BPEMEHHU MOJHOCTBIO
YCTYIHII MECTO HapKo3y 3dupom u xjopodopmom. Oc-
HOBHasl MPUYMHA 3aKJII0YAIach B TOM, YTO 3(HUPHBIA 1
XJI0poOpPMHBIIT HAapKO3 oOOecneynBaid IOJHOE |
OpIcTpoe 00e300IMBaHIE BCEM ONIEPUPYEMBIM TTOIPA,
a HEe OJIHUM JIMIIb JIMIAM, TIOAJAalOIIMMCSI THITHO3Y.

PaGora B Mumun mpociasmia ero Tem, 9to 6e300-
JIE3HEHHO TpoBelN 261 KpymHYyIO omepanuio (amMmyTa-
s HOT, PYK, Oeziep, yleMIIeHHe IPbIK, Hapa3uTapHbIe
OITyXOJI MOIIOHKH, paK). UTOOBI JIydIlle OIIEHUTh TH
pe3yabTaThl, KOTOPbIE HaM KaXKyTcs W IO IPaBy BIIE-
YATISIIOIIMME, WX CJEIyeT MOMECTHTh B KOHTEKCTE
BpemeHu. B cepemmne XIX Beka xupyprudeckas
cMepTHOCTH cocTaBisiia oT 30 mo 50%. brnaronaps sxu-
BOTHOMY MarHeTusMmy (Ha3BaHHe, KOTOpOe Mpealle-
CTBOBAJIO THITHO3Y) YPOBEHb CMEPTHOCTH, JOCTHTHY-
ThII DCACHIOM BO BpeMsl €ro BMEIIATENIbCTB, COCTaBHII
6%! K xompopty nodasunack BEDKHBaeMOCTb. 1 310
TIPUTOM, YTO HE OBUTH OTKPBITHl AaHTUOMOTHKH U HEM3-
BECTHBl PEAaHHUMATOJOTH. OTOT TepaneBTUUECKUI
OTIBIT, KOTOPBIH Jumnics ¢ 1845 mo 1851 rox, sBiseTcs
€IMHCTBEHHBIM, KOTOPHIN CYIIECTBOBAI B TAKOM Mac-
mrabe, ¥ OH BOWAET B UCTOPUIO MEIUIMHBI U GKUBOT-
HOTO MarHeTusmay [26, 27].
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Jxeiime Dcneiin, B OTIMYNE OT APYTOTo JUAEpa
«MecMepusMay, Jl>koHa DMoTcoHa, He OBbLT OJIEPIKUM
oJtHOI naeeit u He crai e€ padom. ['1aBHas ommbka Di-
JIMOTCOHA, KaK B CBOE BpeMs 1 MecMepa, 3aKito4anach
B TOM, YTO CIIOKHBIE M CaMble pa3HOOOpa3HbIe BO-
MPOCHI MTaTOreHe3a pa3uuHbIX 00JIe3HEH OH paccMmar-
pUBaJ OJHOCTOPOHHE, CTPEMSCH CXEMAaTH3HPOBATh,
YHU(DUIIUPOBATH MPUYUHEI 32a00JICBAaHUNA U JICYUTh MX

YHHUBEPCAIbHBIM CPEACTBOM. OJTO KIACCHYECKOE 3a-
OnmyXIeHHE, K COXAJICHHIO, MOXKUBILIECE BIUIOTH IO
HAIUX JHEH, ¥ MpUMep PaclpoCTPaHEHHOTO B MEAU-
LIUHE SBJICHUS, KOT/1a, YBJIEKIINUCh UHTEPECHOU, HO Of1-
HOCTOPOHHEH COOCTBEHHOI KOHIIETIINEH, aBTOPHI Te-
PAIOT CAMOKPUTHUKY, IEPECTAIOT IPUHUMATE YYyXKHE J10-
BOJIBI M TIPEBPAIAIOTCS B (JaHATUKOB CBOCH UieH (pHuc.
13).

Puc. 13. «Mecmepuueckue cearncory. Kak smo 6vi10 6 XIX gexe. Un. ¢ caiima Kanenoapw Critical

Briepsrie a¢upHBIiT Hapko3 npumenmit Kpoydopa
V. Jlonr (puc. 14) 30 mapra 1842 roxy npu Xupypru-
yeckold omeparun. OO0 yIUBUTENBHBIX CBOWUCTBAaX
a¢upa JloHT y3HAN emé BO BpeMs cBoeil yueObl B Me-
JUIUHCKOM 1IKoje yHuBepcutera [leHcunbBanuu. B
TO BpeMs CpeJId MOJIOJIBIX JIFOJIEH ObLITH TIOBOJBLHO pac-

npoctpaHensl «3duphsie manoctu» (ether frolics), ko-
I7la OHU «HAHIOXHMBAJIHCH» 3(PUPOM C HETBIO TOCTHKE-
HUs didopun m Becenss. Brocnenctsum Habmoma-
TenbHbIN Bpau K. JIOHT pelni Uenosib30BaTh aHanbre-
THYECKHN W HApKOTHYCCKHIA 3PQeKTH 3pupa B CBOCH
MIPaKTHKe.
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Puc. 14. Crawford Williamson Long ¢ éospacme 26 rem.

Ilopmpem, coenannozo uepe3 HecKONbKO MecAyes
nocie nepeoeo npumenerus sgupa 8 kavecmee anecmemura [12]

(IIpooomicenue crnedyem)
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In order to develop a cost-effective technology for obtaining the amount of sum iridoids from the Cistanche
salsa, it was decided to extract this class of compounds with their further separation by precipitation, purification
and recrystallization. At the same time, traditional methods for the purification of triterpene glycosides were also

used to obtain high-purity products.
AHHOTALUA

C uenpto pa3pabOTKH SKOHOMHYECKH BBIFOJHOM TEXHOJOTHH MOJTYy4YeHUs cyMMbl upuponnos u3 Cistanche
salsa 6bUT0 pelIeHO HKCTPArupoBaTh 3TOTO Kiacca COCANHEHHUS C TalbHEHIINM UX pa3JelieHHeM METOIaMH Oca-
JKJICHHS, OUYMCTKU M TepeKprcTaum3anuu. [Ipu 3ToM Ui mojydeHust NpOJyKTOB BBICOKOM YHCTOTHI OBUTH HC-
MOJIF30BAHBI TAKXK€ TPAIUIIMOHHBIE METOIbI OUUCTKU UPHIOHUIOB.

Keywords: Cistanche salsa, raw material preparation, drying, substance, technology.
Kuarouessie ciioBa: Cistanche salsa, 3aratoska cpIpbsi, Cyiika, CyOCTaHIMsI, TEXHOIOTHSI.

Beenenue

Cistanche salsa (C.A. Mey) Beck. (mucranxe co-
JIOHYAaKOBas) - MHOTOJICTHEE pacTeHHe M3 ceMeicTBa
Orobanchaceae. Berpewaercss nperMyIieCTBEHHO Ha
MeCYaHO-TIMHUCTHIX U TIMHICTO3aCOICHHBIX TIOYBAX 1
COJIOHYAKax B ITyCTHIHHOH 30He. [lapasutupyer Ha Kop-
HSX MHOTOJICTHMX pacTeHuit w3 pomo Anabasis
Calligonum, Haloxylon, u Salsola. B VY36ekucrane
BcTpeuaeTcs B byxapckoii, HaBouiickoii obnactsx u
Kapakanmakcrane [1,2].

B Cpenneit A3un oTBap MUCTAaHXE COJTOHYAKOBON
HCTIONB3YIOT IPU CU(UIHCE, BOJHBIE BBITSDKKH MIPOSIB-
JSFIOT  GaKTEpHUIMIHYI0 AKTHBHOCTh. llucranxe u3-
JlaBHA NPUMEHSAETCS B TPAJIULMOHHON KHUTAaHCKON Me-
nuuuHe. PekoMeHayeTcst ero NpuMeHsITh P Hapylle-
HUSAX B MYXCKOH M IKEHCKOH IOJOBOH cdepax,
3a00JICBaHUSIX OMOPHO-JBHUTATEIBHOTO ammapara, Mo-
YEeBBIICTUTEIBHON CUCTEMBI U HAPYIICHUIX KPOBOOO-
pamenns. OHO obnamaer cBOHCTBaMHU appoAM3HaKa,

3G PEKTUBHO NPU IPEKTHIBHON TUCHYHKINU U TOMO-
raet npu Oecruioauu [2-4]. MHOTOYNCICHHBIC TOKITH-
HUYECKUE HCCIIEOBaHUs, MpoBoauMmble B Kurtae u
SlnoHnM, MOATBEPAMIN AHTUOKCUIAHTHBIE, NPOTUBO-
BOCHAINTEIbHBIE, HEUPONPO- TEKTOPHBIE M MMMYHO-
CTUMYJIMPYIOLIME CBOMCTBA 3KCTpakTa ucranxe. Lu-
CTaHXe MUPOKO UCTIONB3YETCS B TPAAUIIMOHHON MeIn-
nmuHe Kuras, a Ttaxke B Slmonmu m Ha TaiiBane miis
CO3aHHS TOHU3UPYIONINX HATTUTKOB U CPEJICTB JIS Jie-
YyeHHus 3a00JIeBaHUK MOYEBBIICIUTCIIBHON CUCTEMEBI, B
TOM YHCJIE XPOHUUECKOHN MOYEYHOM HEAOCTATOYHOCTH
[5]. B cocraBe muctaHxe COIOHYaKOBOI OOHAPYKEHBI
YIJ€BObI U POJACTBEHHbIE COSTUHEHUS], OpraHUUECKHE
KHCJIOTHI (STHTapHas KHCIIOTa), UPUIOUIBI, [3-CUTOCTE-
PUH U €ro TIIOKO3H[, (eHOJIBHBIC COCIMHCHUS, JIUT-
HaHbI, ()TABOHOUIBI, MHHEPAJIbHEIC BEIECCTBA U JAPY-
rue coequneHus [3-8].

enbto paboTHI TaHHOTO UCCIICAOBAHUS SIBISCTCS
nmosydeHus cyxoro skcrpakra m3 Cistanche salsa u
HU3YYECHHSI CTIOCOOOB CYIIKA TYCTOTO AKCTPAKTA.
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JKcnepuMeHTATbHAA YaCcTh

J1s1 mosmyyeHus: Cyxoro 3KCTpakTa U3 HaJ3eMHOU
YaCTH IIMCTAHXE COJIOHYAKOBAasl OBIIM HCIIOJIb30BAHEI
BaKyyMHO- cymmibHbIH mkag “ILICB-45K” (Poccus),
cymmnka wuHppakpacHoro wusnyuenus “UKC-2M”
(Poccust) m pacnbuiMTeNnbHas CyMIMIKa GOPCYHIATOTO
tuna “Anhydro Ne 2” (Janus).

Ucxoausiii sxcTpakT umen Biaru 28,0 %, coaep-
JKaHHUEe SKCTPAKTHBHBIX BemecTB 23%.

ITapameTpsl CymIKH 3KCTpakTa B Pa3IHYHBIX Cy-
MIAJIKAX:

Bakyymuo-cymmnsHbii mkad “IICB-45K”
TeMIlepaTypa cyluibHoM kamepsl 70-90 °C, BakyyMm -
0,6-0,8 krc/cm?; cynmsika HHQPaKpacHOTO M3JTydeHHUs
“HNKC-2M” temneparypa cymku 70°C; pacnbuiuTesns-
Has cymmiika ¢opcyHuaroro tuma “Anhydro Ne 27
TeMIIeEpaTypa TeIoHocuTes pu xoze 170°C, Ha BbI-
xozne 80°C, maBneHue BO3AyXa [Jd PACIBLICHHS pac-
TBOpa 0,2 MIla.

OKCTpAaKT OBII BEICYIICH BO BCEX CYIIMIKAX B UH-
cToM BHUe (0e3 HamoHUTENeH). DKCTPAKTHl U3 BaKy-
YMHO-CYIIWJIBHOTO IIKada 1 CYIIIKa HHPpakpacHOTo
m3nyuerus “UKC-2M” umen cMona-obpa3Hyto Maccy,
KOTOpOE TPYAHO OTHENSUIach OT IOBEPXHOCTH Cy-
MIWJIKA. DKCTPAKT U3 PacIbUINTEIBHON CYIIMIIKA UMET
nopoiukooOpasHoro Buaa. Kpome Toro cozpepkanue
CyMMa MPHJIOHUJIOB CYXUX IKCTPAKTE U3 BaKyyMHO-CY-
HIMIBHOTO MiKada umen - 16%, u3 cymmika uHppa-
KpacHOTro u3inydeHus — 19%, U3 pacnsUIMTENbHON Cy-
mku 70 21 %. Kak BUAHO, 4TO Ui MOJIYYEHUs Cy-
XOT0 HKCTPAKTa M3 IIMCTAHXE COJIOHYAKOBAS SIBIISICTCS
pacIbUINTEIbHON CYIIUIIKA.

Jnst ompeneneHusl ONTHMAIbHOW CKOPOCTH TO-
JaYl MCXOJHOTO pacTBOpa MPOBEIH OIBITHI MPU Pa3-
HOHM CKOPOCTH T10JIa4H PacTBOPa, KOTOpas BEIOpaHa — 5

1/4, T.e. B mepecuére NPONU3BOJUTENBHOCTH Ha €IH-
HuIly 00bEMa BO BPEMEHH COCTaBUI 5,66 m/a*M°,

O (PEeKTUBHOCTh JKCIUTyaTallud CYLIMJIKH BO
MHOT'OM 33aBUCHT OT ITPaBWJILHOTO BBIOOpa KOHLIEHTpa-
LM BBICYIIMBAEMOI'0 PaCTBOPA, TaK KaK 3TO BIHSIET Ha
MIPOM3BOIUTEIBHOCTD CYLIMIIKH U SHEPronoTpedieHne
Ha EJUHUILY BBICYIICHHOTO IpPOXyKTa. Pe3ynbraTsl
9KCIEPUMEHTOB MoKa3anu, 9to 18-22 % pacTBop ABIS-
€TCsl ONTUMAaIIbHBIM

OKCHEPUMEHTHI 110 U3YYEHHIO BBISBICHHS ONTH-
MaJIFHOTO PeXHMa CYIIKH MOKa3alu, 9TO C yBEIHUe-
HHEM TEMIIEpaTypbl TEIJIOHOCHUTEIIS HA BXOJIE B CY-
IIMIBHYIO KaMepy Hapsay ¢ BO3pacTaHUEM IPOU3BO-
JUTENILHOCTU CYIIKH yMEHbIIaeTCs KOHEUHast
BJIYKHOCTB BBICYILIEHHOTO IIPOAYKTA.

Pe3yabTaTsl H UX 00CyKIeHHE

C 1enplo BBISBICHHS ONTHMAIBHOTO pPEXHMa
CYIIKH CT'YICHHBIH PAacTBOP CYLIMJIM IPH TEMIIEpaTy-
pax, IpUBEACHHBIX B Tabm. 1. YBemuueHue Temnepa-
TYpbI Ha BXOJI€ B CYIIMIBHYIO KaMepy IMOBBIIIAET IPO-
N3BOJUTENBHOCTD CYIIMIKU. C Ipyroi CTOPOHSBI, Upe3-
MepHOe TIOBBIIICHNE TEMITEPaTyphI MOXET
OTPHUIATENIFHO BIMATH Ha KAdecTBO BBICYIICHHOTO
npoxykra. [103TOMy CTyHIEHHBIH SKCTPakT CYIIMIN
IpHU TEMIIepaType TEeIUIOHOCUTENs Ha Bxoxe 145-185
oC.

Kax BusHO U3 AaHHBIX Ta0l. 1, ¢ yBeTU4YeHUEM
TeMIIepaTypbl TEIUIOHOCUTENS Ha BXOJIE B CYIIMIBHYIO
KaMepy Hapsy ¢ BO3pacTaHHUEM NPOU3BOAUTEIEHOCTH
CYIIKH YMEHBIIAETCSl KOHEYHAsl BIIA)KHOCTh BBICYIICH-
HOTO MPOAYKTA.

ITo pe3ynpTaTam HcclieOBaHUH Ipoliecca
MOJKHO CKa3aTb, YTO ONTHUMAaJIbHAS TEMIIEPATypa TeIl-
noHocuTens Ha Bxone 160-170, Berxone 75-85°C.

Tab6muma 1.

BinsiHue TemnepaTypsl CyIIKH HAa KA4ECTBO HKCTPAKTa

Temnepatypa Temnonocurens, °C Bnaxknocts KoHe4HOro | KayecTBO KOHEUHOIO

Ha BXOJIE B CYIIL. KAMEPY Ha BBIXOJIE M3 CYIII. KAMEPHI npoaykra, % MPOJyKTa

145 65+0,5 10,8+0,09 HE COOTB.

150 70+0,5 6,8+0,04 HE COOTB.

160 75+0,5 5,0+0,07 COOTB.

170 85+0,6 4,840,03 COOTB.

180 90+0,6 4,6+0,04 COOTB.

185 95+0,6 3,440,03 HE COOTB.

VYBenuueHue TeMIepaTypbl TEIUIOHOCUTENSI Ha
Bxoze Boimie 170°C MPUBOAUT K CHUKEHHUIO OpraHo-
JMENTHYECKAX TIOKazaTesleld Ccyxoro mpoaykra. Ilpu
9TOM HaOIIIOAAETCS MOSBICHHUE 3alaxa, YXyALICHUE
BKYycCa, 1IBETa U B LEJIOM MPOAYKT TEPSIET CBOU MOTpe-
OUTEJILCKHE KaYeCTBA.

Jns onpeneneHuss ONTUMAaJbHOM CKOPOCTH IO-
Jlaud UCXOJHOTO pacTBOpa MPOBEJIH OMBITHI MPHU pa3-

HOM CKOPOCTH MOJAAYé pacTBOpa C HMOMOIIBIO HEpH-
cranpTrueckoro Hacoca Zalimp (Ionbina). YunTeiBas
JMTEpaTypHbIE JaHHbBIEC MO CYIIKE JPYTHX PacTBOPOB
OMOJIOrMYeCKH aKTHBHBIX BEIIECTB, MBI CHayajla ycra-
HOBHJIM TEMIIEPATYPY Ha BXoJle B kamepy — 165 °C. To-
JydeHHbIC pe3yJbTaThl NpHBENCHB B Tabi.2, rae
BUJ/IHO, YTO YBEJIMYEHHE CKOPOCTH I0Ja4d BOJHOTO
9KCTPAKTa MPUBOJAUT K YBEIMYEHHIO MPOHU3BOJIUTENb-
HOCTH CYIIWJIKU.
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Tabmuma 2.

Biusnue CKOpPOCTH IOJAa4u pacTBOpA Ha MPOLECC CYIIKHU

Temneparypa Tennonocutens, °C
CKOpOCTh MOJAYM SKCTPAKTA B BaskHOCTH KOHEYHOTO
Ha BXOJIE B CYIIU/b- | HA BBIXOJE U3 CYIIHIb- .
CYIIMIBHYIO KaMepy, 11/4 Y npoxykra, %
HYIO KaMepy HO# KaMephl
15 120+1,10 3,2+0,21
3 165 110+1,17 3,4+0,15
6 90+0,54 4,940,22
9 80+0,42 7,8+0,29

Ho B ToXe Bpems mpu ckopocTu moxaun Ooiee 5
J/9 pacTBOP IUIOXO BBICYIIMBAETCS U YaCTh IKCTPAKTa
NPWIANAST K CTEHKaM KaMephl CYIIWIKH, a TaKxKe
BJIQKHOCTh KOHCUHOTO MPOJIYKTa MPEBBIMIACT JOMY-
CTHEMYIO HOpMY. [IpnHIIMas BO BHUMaHNE BBIIIEH3IIO-
JKCHHOE, JUTS POU3BOJICTBA BEIOPaHA CKOPOCTH MOIa4H
pactBopa — 5 /4, T.e. B IepecuéTe MpOU3BOAUTEIHHO-
CTH Ha eIWHUIy 00bEMa BO BPEMEHH COCTaBWII 5,66

a/atme.

O¢ddexkTuBHOCTS H3KCIDTyaTalMHd CYIIWIKHA BO
MHOT'OM 33aBUCHT OT ITPaBWIILHOTO BBHIOOpa KOHLIEHTpa-
[[{ BBICYIIMBAEMOTO PaCTBOPA, TaK KaK 3TO BIHSICT Ha
TIPOM3BOIUTEIBHOCTD CYLIMIIKH U SHEPTonoTpedieHne
Ha eIMHULLY BBICYIIEHHOTO IIPOIYKTAa.

Jist Toro, 4yToOBl HAHTH ONTHMAIBHYIO KOHLEH-
TpPALMIO PacTBOPA BEIOPAHBI PACTBOPHI C COAEPKAHUEM
cyxux Bemects 10, 15, 20, 25%.

Tabmuna 3.

Bausane KOHIICHTpAWHU paCTBOpPA HA MPOLECC CYHMIKH

Konnentpanus pactsopa, % Bria)xHOCTh KOHEUHOTO MPOAYKTa, Yo KauecTBO KOHEUHOTO MPOJTYKTA
10 6,2+0,29 HE. COOTB.
15 5,1+0,21 COOTB.
20 4,8+0,22 COOTB.
25 - -

W3 Tabn. 3. Bugao uto, 20 % pacTBOp SABISETCS
ONTUMAJIBHBIM, TaK Kak 10 He COOTBETCTBYET MO KOJIU-
4yecTBY Biard u 15 % pactBopsl pa3baBieHHbIH, a 25%
pacTBOp BSI3KUIl M HACOC HE MOXKET CTaOWIILHO U paB-
HOMEpHO NEpEeKaynBaTh €r0 M3 EMKOCTH B CYIIMJIKY.
Kpome Toro, pacTBop miI0Xo pacHbUIsIC.

CreneHpb pacmblUIeHHS pacTBOpa (POPCYHKOH B Cy-
HIMIBHOM KaMepe 3aBUCHUT OT JaBJICHHS BO3IyXa, I0/1a-
BaeMoro Ha (opcyHky pacmbsumaTens. OnTUMalbHOE
JIaBJIeHHE 00eCIIeunBacT XOPOIIYIO BBICYIIMBAEMOCTh
pacTBOpa B Kamepe. [yt 3TOro BEIOpaHHI ClieTyIomne
napameTpsl AaeineHus Bosayxa: 0,05; 0,1; 0,15; 0,2;
0,25 MIla

OnrTuMmaneHOE aBIEHHE TOaBa€MOr0 BO3/yXa B
tdopcyrky — 0,2 MIla. Ilpu gasnennsx 0,05, 0,1, 0,15
MIla pacTBOp IJIOXO PACHBUISICS BHYTPH CYLIWIKH U
MOJTy9aeMBbIi IPOAYKT ObLT BiaxxHbIM. [Ipu 0,25 MIla
pacTBOp MPUIIHIIAN K BEPXHEH CTEHKE CYIIHIKH.

Taxkum oOpazoM, Hamu pa3paboTaH MapamMeTpsl U
PEXUMBI CYIIKH 3KCTpaKTa IHUCTaHXE Ha CYNIMIHLHON
ycranoBke “Anhydro Ne 27

Pexum cyniku:
CKopocThb Hojauu pacTsopa 5,66 n/u*m®,

CylmunbHBIN areHT Ha
Bxoze — 160-180 °C
BBIXOE — 75 — 90 °C;

Hasnenue nogauu pacrsopa 0,2 MITa.

ITo pe3ynbTaTam uccienoBaHui npolecca
MOXHO CKa3aTh, YTO ONTUMAJIbHAS TeMIIEpaTypa Tel-
noHOcHUTeNs Ha BXone 160-170, Berxone 75-80°C.

Beixon cyxoro akcrpakra coctaBuiio 60% k
Macce TYCTOTO 9KCTPaKTa M3 IUCTAHXE COJIOHYAKOBAS.

Taxum 00pazom, pazpaboTaHa TEXHOJIOTHSI CYILIKa T'y-
CTOTO 3KCTPaKTa M3 HAJ3eMHON YacTH IMCTAHXE CO-
JIOHYaKOBasl.
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Abstract

Pomegranate (Punica granatum L.) is a fruit rich in biologically active compounds that contains bio-waste
(peel and seeds) that can potentially be converted into products for a wide range of applications. Recent studies
have demonstrated the powerful antioxidant and antimicrobial effects of using pomegranate peel and seeds as
natural food additives, which has prompted researchers to use them in bioplastics and edible coatings for food
packaging. In addition, these components have a strong plasticizing effect on packaging materials, while simulta-
neously prolonging the shelf life of food products due to active packaging. Pomegranate seed oil and its biologi-
cally active compounds were particularly effective in combating the effects of ultraviolet light on the skin of ani-
mals and on in vitro models, where cells and microorganisms are separated from the whole organism. They also
promote wound healing and have pronounced anti-inflammatory, analgesic and antibacterial properties. Of partic-
ular interest are pomegranate ingredients, which are already mass-produced and presented in the markets of pom-
egranate ingredients for health. In this article, just a brief overview of the latest technological and product innova-
tions in this area is given to help innovation managers choose the right direction in accordance with the conditions

and objectives of the business.

Keywords: pomegranate, processing into juice, solid fruit residues, complex processing, food additives, me-

dicinal extracts.

The demands for fruits and processed products
have significantly increased following the surging
human population growth and rising health awareness
[1-2]. However, an enormous amount of fruit waste is
generated during their production life-cycle due to the
inedible portion and perishable nature, which become a
considerable burden to the environment. Embracing the
concept of “circular economy”, these fruit wastes rep-
resent sustainable and renewable resources and can be
integrated into biorefinery platforms for valorization
into a wide range of high-value products [3].

Currently, pomegranates are in great demand
because of their beneficial properties and health
benefits, due to the increasing popularity of
pomegranate, there is an increase in both demand and
prices for this fruit. Currently, pomegranates can be
found at a higher price than other fruits, such as
oranges. They are a good source of antioxidants and
vitamins, including vitamin C.

In addition, this fruit is a good source of dietary
fiber, which helps reduce the risk of heart and other
chronic diseases. Pomegranates, thanks to their
antioxidant properties, help fight some forms of cancer.
Pomegranate juice helps to improve the lipid profile
and reverse the aging of the arteries.

Most of the pomegranate production on the world
market falls in regions where winter temperatures do
not exceed 28 degrees Celsius, and a good annual
harvest can be about 1,000 tons. Pomegranates have a
long shelf life and can be stored at room temperature
for up to four weeks or frozen for up to six months.
Fruits are used in various dishes around the world,
including in sweet pastries (in France), in obtaining ice

cream (in Italy), in making jam (in Israel) and as
delicacies of the month of Ramadan (in Saudi Arabia).
It is also used as a natural sweetener in many countries
such as India and Pakistan.

Manufacturers of cosmetics and skin care products
are showing increasing interest in pomegranate as a
natural ingredient. Pomegranate is an excellent source
of antioxidants, vitamins C and E and other essential
nutrients that improve the appearance of the skin.
Manufacturers of sunscreens are also interested in
using pomegranate juice because it provides protection
from UV damage without causing irritation or
excessive dryness.

Pomegranate juice contains compounds called
polyphenols, which absorb the energy of ultraviolet
radiation and turn it into heat instead of harmful light
rays. It is rich in antioxidants that can help in the
treatment of cardiovascular diseases, juice has been and
remains the main product of pomegranate processing.
It is used directly and as part of various food and
beverages, including pastries, jams, confectionery.

According to SkyQuest Technology Consulting
Pvt. [4], the global garnet market in 2021 was estimated
at $24.8 billion. This is 5.3% more than last year. In
physical terms, the industry produced a total of 3.0
million tons in 2021, compared with 2.8 million tons in
2020. China remains the leading producer of
pomegranates, followed by India. These two countries,
as well as Iran, Turkey and the United States, are
collectively responsible for 76% of global production.
Worldwide, more than 300,000 hectares of land have
been allocated for the cultivation of pomegranate. The
global pomegranate market is expected to reach USD
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33.86 billion by 2028, with an average annual growth
rate of 5.3% during the forecast period (2022-2028).

As the global production of pomegranate juice
increases, the amount of peel and seeds remaining after
its production also increases [5], which actualized the
problem of their efficient processing.

Moreover, competition in the world markets of
pomegranate juices has now grown, and the demand for
biologically active ingredients of pomegranate peel and
seeds remaining after their receipt is growing all the
time.

The technological scheme for the production of
commercial pomegranate juices is a flexible model that
allows you to involve secondary raw materials in
processing and get value-added products from it [6].

Taking into account these trends, it is the
organization of processing of secondary raw materials
right on the spot as it is formed in the process of
obtaining juice that is now considered as the main trend
for improving the economic condition of food sector
enterprises with specialization in the processing of
pomegranate fruits [7].

Background of the issue

At the plants for the production of pomegranate
juices, more solid residues in the form of fruit peel and
their seeds are formed than the juices themselves, while
there are still no ready-made multifunctional lines for
deep processing of this type of waste in the markets of
technological equipment. Therefore, at most of these
plants, technical progress is still developing one-
sidedly, in the direction of only improving the quality
of juice [8].

However, the history of this issue shows that such
lines can be designed to order.

Back in 1986, at the Geokchay juice Factory (now
AZNAR), a line of the Italian company Bertuzzi was
put into operation for drying the peel of pomegranate
fruits, cyclic extraction with water at a hydromodule of
1:4 at ambient temperature or when heated to 100 ° C
and evaporation of the resulting extracts. In total, there
were eight autoclaves connected by pipelines in the
line. The first cycle began with loading the peel into
these autoclaves, which had previously been processed
in a drying apparatus. After that, pumps were turned on
to pump water from the first pair of extractors to the
second, from the second to the third, from the third to
the fourth. This process was carried out in several
cycles until the entire stock of hydrophilic components
of the peel was exhausted. At the end of each cycle, the
extraction was sent to the collection of the total extract,
from the collection to a centrifuge for cleaning from
relatively large suspensions and then to the apparatus,
where it was evaporated to a significant thickening to
obtain a concentrated aqueous extract of the peel called
“tannin” [9].

Since this so-called tannin, which was a thick
viscous liquid of dark brown color, contained not only
polyphenols, but also a significant amount of simple
sugars, acids and viscous biocolloids, it became too
viscous, which made it difficult to work with it.

Taking this into account, it was proposed to
process the peel according to a multi-product scheme,
which was based on the same drying, grinding and

cyclic extraction of raw materials with a hydromodule
of 1:4, but not only with clean water and not all the
time, but in three time stages and with a change of
solvent. In the first stage — with water at 35 ° C for 6
hours in 12 cycles with centrifugation of the formed
extracts and their treatment with a 1% gelatin solution
to obtain a tannin and liquid tannin in the sediment - the
product of concentration of the remaining transparent
part of the extract. In the second stage - in 6 cycles of
30 minutes each: in the first cycle - with water acidified
with citric acid, with a raw material/water/acid ratio of
1:4:0.21 at 90-95 ° C for 1 hour; in all other cycles -
with water at 75-80 ° C, with centrifugation of
separated extracts and processing their ethanol with the
production of pectin and food coloring in the precipitate
— the product of concentrating the remaining
transparent part of the extract. In the third stage - in 12
cycles of 30 minutes each with 0.1% sodium hydroxide
solution with the treatment of the formed HCL extracts
and obtaining a mixture of alkaline-soluble
polyphenols with nitrogenous substances - the product
of drying and grinding the precipitate [10].

Georgian authors proposed to use pomegranate
peel in the production of aqueous and alcoholic
extracts; syrup - dye; cognac "Pomegranate™ with its
enrichment with tannins of the peel by the accelerated
method; additives for the perfume and cosmetic
industry [11].

The Uzbek authors came to the conclusion that the
processing of by-products of pomegranate juice
production can provide additional profit, whereas their
simple burial in a landfill is associated with an increase
in non-production costs and environmental pollution
[12].

A technology has been developed for producing a
powdered product from pomegranate peel, which has
the potential for use in medicine, the leather and dyeing
industry, as well as in the preparation of tooth powder.
It was found that the yield of this powder product is
15.5% of the weight of the fruit and or 34% of the
weight of the peel [13].

These and other researchers agree that there are all
prerequisites for the establishment of the processing of
bio-waste of this type into products with added value
and a long shelf life.

Industrially applied developments

Manufacturers of cosmetics and skin care products
are interested in using pomegranate juice because of its
antioxidant properties. These properties help protect
the skin from damage caused by free radicals. Free
radicals can cause the appearance of wrinkles and age
spots, so the use of products containing antioxidants is
necessary to preserve the youth and health of the skin.
Pomegranate juice contains lactic acid, which helps to
tighten the skin and reduce the appearance of cellulite.
Pomegranate fruit contains antioxidants that help
reduce redness and inflammation associated with acne
scars. In addition, pomegranate juice can help reduce
the amount of oil produced by skin cells. This helps to
keep the pores clean and reduces the risk of acne scars
reappearing.

Considering this, some cosmetic companies have
started to include lipophilic extracts of pomegranate
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seeds in their products. L'Oreal Paris has launched a
line of facial moisturizers that include pomegranate
extract, and Estee Lauder uses it as an ingredient in its
new line of sunscreens.

Dataintelo has published a report entitled
"Pomegranate Powder Market Research Report" [14],
which predicts that the size of the global market for the
Pomegranate Powder product will grow by an average
of 5.8% during the period from 2022 to 2030 and by an
average of 5.8% during the forecast period. The growth
can be attributed to the high demand for baked goods
and juice drinks containing pomegranate powder in
regions such as North America and Europe. This
product has been recognized as a healthy ingredient,
which has led to its wider use in other products such as
jams and others, especially in the Asia-Pacific region,
where people have moved from traditional recipes to
more balanced alternative foods.

Pomegranate powder is a powdered form of
pomegranate, which is dried and crushed into fine
particles. It has several health benefits, including
antioxidant properties that protect the body from free
radicals.

Depending on the type, the market is divided into
“Spray Drying Pomegranate Powder” (Spray Drying
Pomegranate Powder) and “Lyophilized Pomegranate
Powder".

Spray Drying Pomegranate Powder is a spray-
dried powder that contains the same amount of
antioxidants as fresh pomegranates. It tastes and colors
similar to fresh fruit powders. It does not contain
additives or preservatives, but it may not have a long
shelf life because it does not require chemical
stabilization.

Freeze-dried pomegranate powder is obtained by
removing moisture from freeze-dried fruits at low
temperatures. This drying process preserves most of the
nutrients and taste characteristics, having a minimal
effect on the color. Nativas Organics Organic
Pomegranate Powder is made from freeze-dried juice
and seeds.

Depending on the application, the market is
divided into juice drinks, pastries, jams, smoothies and
puddings; depending on the region - North America,
Latin America, Europe, Asia-Pacific, Middle East and
Africa.

It is expected that all these markets will grow over
the next few years, as pomegranate powder has many
health benefits and can be used in various food
formulations, such as bakery products, cakes, cookies,
etc.

The main players/companies in this market are
Navitas Organics, BioFinest, Okami Bio, Nubeleaf, SV
Agro Food, Shreedha Phyto Extracts, Rainbow
Expochem Company, Vee Natural, Organicway".

Minimally processed pomegranate grains, as well
as other products, are becoming increasingly popular
among a certain part of consumers, and therefore, the
global market of pomegranate fruits and grains
amounted to 8.2 billion. $US in 2018 and is expected to
reach 23.14 billion. $US by 2026 (with an annual
growth rate of 14%) [15].

European consumers are increasingly expressing a
preference for fruits that are easy to prepare and easy to
consume. Therefore, supermarkets sell not only whole
pomegranates, but also their aryl grains, both fresh and
in the form of a frozen product.

The extension of the period of keeping
pomegranate seeds in a fresh state is possible only with
the use of advanced technology for packing them in
closed bags with a controlled atmosphere (see stock
photo below), which can be characterized as a factor
somewhat constraining the export of pomegranate
seeds. And the advantage of their producers is that
pomegranate seeds can be obtained from fruits with
superficial external defects.

Stock photo:
Pomegranate seeds from
the Netherlands at a price
of €20.00 /100 g. AH
Zongerijp-te
granaatappelpitjes:
[website]. URL.:
https://www.ah.nl/producten/product/wi388475/ahzon
gerijpte-
granaatappelpitjes?gclid=EAlalQobChMIpa3HssLX1
wIVBLftCh3gsA-oEAQYAYABEQI6YPD_BWE.

In the American and European media,
pomegranates are classified as "super fruit" (The best
way to open the pomegranate, a super fruit. The
Washington Post [website] - URL:
https://www.washingtonpost.com / national/health-
science/the-best-way-to-open-the-pomegranate-a-
super-fruit/2014/01/13/8feee432-7551-11e3-8b3f-
b1666705ca3b_story.html?noredirect = on&utm_
term=432bdea02705).

In the USA and in Europe, they are valued and
referred to as a healthy diet (Wikipedia: [website]-
URL.: https:// en. wikipedia.org/wiki/Punicic acid).

Pomegranate peel extracts contain simple phenols
and their glycosides and flavonoids, as well as
hydrolyzable tannins based on gallic and ellagic acids,
which are divided accordingly into gallotanins and
ellagotanins.

Among pomegranate polyphenols, ellagitanins are
of particular importance due to their antioxidant,
antimicrobial and antiradical activity.

Pomegranate ellagitanins have antioxidant,
antimicrobial and antiradical activity. This is a family
of phenolic compounds, including punicalagins with
the chemical formula C48H28030, a molar mass of
1084.71 g/mol, as well as other derivatives of ellagic
acid.

Punicalagins o and p - anomers are the
predominant ellagitanins in pomegranate juice and are
responsible for its antioxidant properties. However,
these substances only in general combination with
other ellagitanins, such as ellagic acid and its
glycodized derivatives, other pomegranate ellagitanins,
create an important synergistic effect that increases the
health benefits of juice.

Punicalagins o and B-anomers are mainly present
in the peel of pomegranate fruits, from which they pass
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into the primary juice during pressing to extract juice,
punicalagins o and [ should not be confused with
another compound from the ellagitanin group -
punicacalin with the chemical formula C 34 H 22 O 2,
molar mass 782.525.

The norms for the use of pomegranate powder
extracts are regulated in accordance with their
pharmacological effect. For the sum of pomegranate
polyphenols, these are 21; 43 and 86 mg /kg/day;
punicalagin, separately -2.1; 4.2 and 85 mg/kg / day;
punicalin -5.2; 10.5 and 21 mg /kg/ day. and ellagic acid
- 2.0; 3.9 and 7.8 mg /kg/day. 100 g of pomegranate
seeds contain 35-75 mg of ellagitanins (ETs) and
ellagic acid (EA).

The group of biologically active substances called
pomegranate ellagitanins, along with punicalagin and
punicalin, also includes corilagin, granatin A, granatin
B, pedunculagin, punicacortein A, punicacortein B,
punicacortein C, punicacortein D, punicafolin,
puniglucolin, tellimagrandin I, tellimagrandin Il and
terminalin/ gallagyldylactone.

The antioxidant capacity of food products is
usually measured by the ORAC scale (Oxygen Radical
Absorption Capacity), developed at the National
Institute for the Study of Aging (The National Institute
of Aging) in Maryland, USA. Considering that the
antioxidant capacity of pomegranate on the ORAC
scale is approximately 4451, and the daily
recommended adult rate of ORAC is 3000-5000, it can
be considered that pomegranate is an exceptionally
useful product that prevents the aging process.

The peel and seeds of pomegranate vary greatly in
their texture and composition, given this, some
companies that are closer to the production of dietary
supplements than to the food sector have created their
own lines from prefabricated equipment for the
separate processing of peel and seeds with the release
of polyphenols from the peel, oil from seeds. Although
such a scheme is multifaceted, and the utilization rate
of raw materials in it is very low, these companies still
manage to compensate with a high price for targeted
extracts - polyphenols of the peel and seed oil.

Currently, several such companies are operating
[16-17].

The company POM Wonderful USA (California)
produces 100% concentrated pomegranate juice and a
product with the brand name POM x - a highly
concentrated aqueous mixture of polyphenolic
antioxidants derived from California pomegranates,
which is used as an ingredient for plant-based
antioxidants and dyes [18].

_—
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Stock Photo:
POM Pomegranate

~ —— Extract Herbal One.
i URL:
K =" https://karambola-

shop.ru/product/ekstrakt-granata-pom-pomegranate-
extract-herbal-one/

POM Wonderful is one of the strongest marketing
companies of garnet (below is a stock photo of one of
its products).

Below is a stock photo of Life Extension
pomegranate extract, it is recommended to use it to
improve heart health and normalize blood pressure.
These are 60 vegetarian capsules; each capsule contains
200 mg of pomegranate extract in powder; retail price
$19.90.

_LitfeExtension

Pomegranate _
Fruit Extract =

Stock photo:
Pomegranate fruit extract
£ from Life Extension.
= Vitamin Global: [website] -
URL: https:

/lwww.vitaminglobal.com/kosher-Imehadrin-
pomegranate-extract-60-capsules-supherb-p-2320-c-
7_37_38.html#.YyIMjnVBzDc.

In online stores, you can buy Pomella extract,
standardized by 30% punicalagins content. These are
60 ($21.99) or 120 ($37.99) vegetarian capsules, each
of which allegedly contains the power of 30
pomegranates. It is recommended to take one (1)
capsule daily with or without food, or as recommended
by a doctor. It is claimed that it can protect against
atherosclerosis, aging, slow down the progression of
cancer. However, these claims have not been officially
confirmed. Recommendations for its use are based only
on consumer reviews, which gave the extract a high
rating in the treatment of prostate cancer.

Stock Photo: Pamela

’5 1 #
= ~§ Pomegranate Extract from
1§

I VI Verdure Sciences /Capsules
A Lo ' 150 mg (120 Count)|Oxidative
P— and  Inflammatory  Support
Supplement| Promotes Cardiovascular Health. URL:
https://vs-corp.com/pomella /.

The technology of Pomella ® extract is protected
by patent US7638640 [19], which is dedicated to the
compositions of pomegranate ellagitanins and methods
for obtaining such compositions, as well as their
application. Ellagitanins are extracted by extraction,
purified by a series of extractions of the "solvent from
solvent" type or using a method involving passing the
solution through chromatographic columns with solid
polymer adsorbents.

Another company actively using pomegranate is
the Spanish company Probeletebio, famous for its
Pomanox extract, which is manufactured using
extraction technology, patented at the European Patent
Office [20]. The invention provides several advantages
over the methods of the previous state of the art. Since
the extraction stage of elagitanins is carried out from
the entire pomegranate fruit, not only polyphenols of
the peel, but also other fruit parts fall into the extract.
In addition, it is carried out with acidified water at room
temperature simultaneously with fruit grinding and is
completed in about one hour and without significant
transition to the aqueous phase of by-products such as
free ellagic acid.
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Pharmachem Laboratories (a subsidiary of
American Ingredients), which is the exclusive
distributor for Pomanox, is trying to stand out with this
extract in the US pomegranate extracts market. The fact
that Pomanox is water-soluble makes it ideal for use in
beverage mixes, while it also has good heat resistance
and a neutral taste.

It is significant that in this invention and in other
industrially applied inventions, the selective extraction
of elagitanins from a mixture of polyphenols is carried
out using sorbents or chromatography.

The company Life Extension (USA) supplies its
extract with the name Pomella, which contains up to
30% punicalagins, to the pomegranate extracts market.
The same company produces an extract from a mixture
of fruits, seed oil and pomegranate flower extracts, one
capsule of which contains polyphenols, the amount of
which is equivalent to 360 ml (12 ounces) of
pomegranate juice.

The Chinese company Huan Greeland Plant
Resource  Development CosC Ltd produces
pomegranate extracts with a content of 10 to 40%
punicalagins by high-performance liquid
chromatography.

On the market of pomegranate extracts, you can
find an extract in packages with a different number of
capsules containing 500 mg of ellagic acid in each
capsule from India, which costs from 10.86 to 72.63 US
dollars; pomegranate seed extract containing 40%
polyphenols from the UK, which costs from 10.28 to
72.63 US dollars.

Obtaining powdered tannin (a mixture of
polyphenols) small Chinese manufacturers are engaged
in pomegranate peel. The Indian company "Freeze
Foods" has been producing powder from direct
grinding of dried peel since 1960, recommending
adding it to tea, using it as an elite feed additive, in the
manufacture of tooth powders and pastes, as part of
skin care products. In Moscow stores “Products from
nature” you can also find pomegranate crusts at a price
of $5.4/200 g.

The global polyphenols market amounted to $580
million in 2011, $873.7 million in 2018, $1121 million
in 2022, and its further growth is expected.

The largest producers of polyphenols are Naturex,
Layn Natural Ingredients, DuPont-Danisco, ADM,
Ajinomoto Omnichem Natural Specialties, Barry
Callebaut, PROVA, and CEMOI are few major
companies in the competitive scenario market.

Other prominent players (not profiled in this
report) are Indena S.P.A., Frutarom Ltd, Martin Bauer
Group, DSM, HERZA Schokolade GMBH & Co. KG,
Futureceuticals,  Glanbia  Nutritionals, = Amax
NutraSource Inc, Sabinsa Corporation, Kemin Health,
Cargill Inc, Blue California, and Fruitomed.

The global volume of pomegranate concentrates
(which are used for the production of pomegranate
juice, food, medicines, etc.) produced in 2022 is
estimated at $248.4 million; with an average annual
growth rate of 5.3% over the reporting period, it should
reach $338.6 million by 2028 [21].

Stiebs company (USA), engaged in the production
of fruit ingredients, in 2011 launched a new line for the

production of pomegranate ingredients, which are
presented to the world market as natural food additives.
The line is designed to produce pomegranate seed oil
and peel extract. The oil is squeezed from the seeds
after they are dried and crushed, intended for use for
cosmetic purposes. The extract is a water-soluble
antioxidant powder for use as an additive in cosmetic
products, as well as beverages and other food products.
The product has a beneficial effect on the heart, the
content of polyphenols is standardized by 50%.

Oils from the seeds of superfruits such as baobab,
acai and pomegranate are especially popular in
cosmetics, as they are high in omega-3 and omega-7
fatty acids. Pomegranate seed oil revives the growth of
dry and fading hair, cleanses the scree of the scalp,
promotes hair growth and nourishes them, shows anti-
purit properties.

The macroeconomic factors that lead to the global
growth of the Punica granatum L. seed oil market are
the rapid pace of urbanization, lifestyle changes and
economic growth in countries such as China, Brazil,
India. These three countries and Argentina determine
the positive growth rate of the global pomegranate seed
oil market, since here it is used not only for medicinal
purposes and as a skin and hair care product, but also
together with vegetables. Another factor is the fast-
growing nutraceutical and cosmetic industry.

According to Future market insights, [22], the
value of the pomegranate seed oil market increased
from 473.8 million US dollars in 2017 to 567.2 million
US dollars in 2021. The real value is expected to
increase from US$593.3 million in 2022 to US$ 861.5
million in 2032.

The competitive environment in the pomegranate
seed oil market is highly fragmented by a large number
of small and medium-sized players. The key players are
POM Wonderful, Fyffes and Hain Celestial Group.

POM Wonderful is the largest player in the market
with a market share of 36%, the company has a strong
influence in the USA and Europe. Fyffes accounts for
20% of the market, the company has a strong influence
in Europe and South America. In addition to these
companies, such companies as St. Francis, Herb Farm
Inc, W. ULRICH GMBH, All Organic Treasures
GMBH, Ario fruit co, rEALOE LTD, Aznar, b
PARODI NUTRA S.R.L. are also involved in the
market.

Now, cold-pressed pomegranate seed oil is sold in
online stores at a price of about $ 20/50 ml, and
subcritical and supercritical CO; seed extracts are $ 5-
6/10 ml (and when searching, it turned out that many
stores do not have them at the moment). One package
of high-quality extract from the selective extraction of
punicalagins from the whole pomegranate fruit “Nutri
Care Pomanox Pomegranate Extract” (60 capsules)
costs $ 55, and pomegranate peel extract from Chinese
manufacturers in the form of a dark powder with 60%
total polyphenols content costs $ 19.1/kg.

The main drawback of single-product
technologies for processing pomegranate peel and
seeds

After receiving polyphenols and oil, the bulk of
the peel and seeds of pomegranate does not go away,
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only new waste is formed in the form of a fat-free
residue of the peel and fat-free seeds. This is a big
drawback that the aforementioned firms and companies
are still able to compensate for the high price of
pomegranate extracts and oil.

From the point of view of effective management,
such a prudent attitude to raw materials cannot be
acceptable.

Pomegra

%fru'l £
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-

Food producers, who have to process
pomegranates by thousands of tons, are waiting for the
appearance on the markets of technological equipment
of ready-made lines for fast and clean (without residue)
processing of industrial residues of this type, which
could ensure the return of a significant part of the costs
that were already incurred by the time of their
formation in the process of obtaining pomegranate
juice.

Poiyphenols

Supercritical CO> Extract

Fiber
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Residue after extraction of lipophilic substances

Fig. The product line from the separation of pomegranate fruits into separate parts and their step-by-step
processing according to patent RU No. 2712602 [23].

From Fig. it can be seen that the phased processing
of pomegranate can give, along with juice, several more
popular products.

It is possible that these may initially be semi-
finished products intended for further processing, and
away from the place of their production.
AZGRANATA LLC (Ahsu, Azerbaijan) operates in
this direction. The pomegranate seed drying section is
already functioning here: it includes Turkish-made
equipment for cleaning, drying with natural gas,
cleaning from impurities with a sieve and packing in
bags of 800 kg. The resulting product is exported to
various countries for the preparation of cosmetic and
pharmaceutical preparations.

Conclusion

Thus, the review of the known methods of
fractionation of medicinal and biologically active
compounds of solid by-products of pomegranate juice
production showed that the approach leading to the

sequential production of several values seems to be a
promising alternative for their valorization.

The peel and seeds left over after obtaining the
juice from pomegranate fruits are valuable sources of
bioactive phytochemicals, the vast majority of which
have great potential to be converted into value-added
products. These by-products can be used as a substrate
for the production of nutritionally valuable and
biologically active components, which could find
several applications as functional food ingredients,
food additives, nutraceuticals and additives and in diets
rich in phenol.

Since the formation of peel and seeds or fruit pulp
during the production of pomegranate juice is an
inevitable process, all costs incurred at the time of their
formation are included in the cost of juice, which
suggests that the processes of their further processing
should be economically profitable.
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