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SECTION: ECOLOGY

UDC 355.01:631.45 (477)
Nepsha Oleksandr, Hryshko Svitlana, Levada Olga,
Prokhorova Larysa, Zavyalova Tetyana
Bohdan Khmelnytsky Melitopol State Pedagogical University
(zaporizhzhia, Ukraine)

THE IMPACT OF MILITARY OPERATIONS ON THE SOIL COVER OF UKRAINE

Abstract. The structure, composition and biological properties of soil can be
significantly altered during during military operations in wartime or peacetime (e.g., at test
sites), and it may take years or even years for full restoration of some of its characteristics
may take years or even centuries. Some soil functions may be permanently lost if appropriate
appropriate remediation methods are not applied. Such methods are often extremely
expensive, as in the case of in the case of dioxin or radionuclide contamination, and
remediation may even lead to the complete removal of contaminated soil and its replacement
with soil material from another location. This article discusses the various impacts of hostilities
on the soil environment.

Keywords: soils, Ukraine, military operations, soil structure, soil degradation.

Since 2014, russia’s war against Ukraine has severely disrupted the soil environment
and caused widespread and long-term environmental degradation. Military operations cause a
number of mechanical, physical and chemical impacts on the soil cover. These impacts lead to
the destruction of the structure and functions of the soil ecosystem and deterioration of
physical and geochemical properties. Destruction of vegetation, disturbance of soil cover, lack
of natural moisture, and desertification are common consequences of military and
technological stress. As a result, the level of biodiversity is sharply reduced, which in turn
affects biological populations and species, and the loss of biodiversity is exacerbated by
changes in the structure and functions of landscapes [2, 3].

Mechanical impact and consequences for soils. The mechanical impact of military-
technogenic stress is the mechanical deformation of the soil cover during the movement of
wheeled and tracked military vehicles, direct movement of troops, construction of surface and
underground structures, bombing, demining and construction of defence infrastructure.

The main mechanical impact on the soil is compaction with damage to the humus layer,
which has direct negative consequences, such as disruption of the soil water balance, and
causes wind and water erosion. The destruction of the soil structure occurs as a result of the
displacement of particles from one layer to another under the influence of military and man-
made stress. As a result of this soil compaction, plant adaptation to climate change, drought
conditions and lack of moisture worsens [1]. At the same time, the soil compacted by
mechanical impact becomes more resistant to further military and technogenic impacts in
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conditions of constant lack of productive moisture.

Deformations of the soil cover occur as a result of the formation of surface and
underground fortifications (dugouts, trenches, trenches, tunnels, fuel and lubricant storage
facilities, and ammunition storage facilities). This exacerbates a number of dangerous
geomorphological processes: landslides, waterlogging, soil subsidence, etc. That is why the
depth of groundwater and soil moisture conditions should be taken into account when
constructing fortifications [2].

Craters are formed during military operations as a result of bombing. The result of the
explosive action is the rapid release of energy, which forms a circular shock wave surrounding
the point of impact - the crater. After the explosion, the soil is partially removed, forming a pit.
If craters are formed in places with a groundwater table close to the surface, soil development
and plant growth are slowed down.

During demining, the humus horizon is destroyed, the physical and chemical properties
of the soil are lost, and changes in the particle size distribution and aggregate state occur. This,
in turn, affects the potential fertility and water-holding capacity of the soil. The laying of mines
inherently implies future soil turbulence. Detonation contaminates the soil with metal
fragments and explosive residues [5]. Landmine clearance operations are often complex and
expensive, and in developing countries, these consequences can be interpreted as an absolute
loss of soil resources.

As a result of hostilities, fires are the primary consequence of military and man-made
stress, which further provokes water and wind erosion. Typically, the burnt-out areas show the
removal of humus substances and the formation of a hydrophobic layer that limits the
penetration of water [2].

Physical impact and consequences for soils. Physical impact should be understood as
a change in the physical properties of the soil cover as a result of the use of weapons systems
and military equipment. The main manifestations of physical soil contamination are as
follows [2]:

Vibration impact is characterised by lower oscillation frequencies and their
transmission through solid objects in direct contact with the mechanisms that are effective.
Vibration impact is associated with the generation of energy pulses during warfare activities.
Single impulses arise from the explosions of ammunition on target fields and from firing from
various weapon systems, and periodically repeated impulses are noise and vibration from the
operation of military equipment. Vibration transmitted in the soil can lead to soil compaction,
water displacement, surface subsidence, cavity formation, and changes in microrelief.

Radioactive impact is caused by an increase in the content of radioactive substances
due to the use of depleted uranium ammunition, equipment and devices with ionising radiation
sources. Currently, the use of this type of weapon is not registered on the territory of Ukraine.

Thermal impact causes a local temperature increase due to emissions of heated air,
powder gases, gaseous products and exhaust gases. Thermal impact has a negative impact on
the soil cover, causing disturbances in the thermal and water regime, changes in the particle
size distribution and aggregate composition. Changes in the thermal regime of the soil affect
soil organisms, changing their oxygen saturation level and leading to a decrease in
biodiversity [8].
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Chemical impact and consequences for soils. The chemical impact of military activities
leads to changes in the natural parameters of the soil cover under the influence of pollutants
generated by the use of weapons systems and military equipment. Long-term military activity
causes the formation of local military-technogenic geochemical anomalies with a different
range of explosives and other toxic substances, which may impose an indefinite ban on land
use.

Chemical contamination of military-technological origin includes vehicle fuels,
lubricants, solvents, electroplating waste, explosive residues, decontamination agents, heavy
metals and their compounds, and radioactive substances. Hazardous substances of a physical
and chemical type are explosive materials.

Explosives also play a significant role in metal emissions into the soil environment.
Particles ejected from artillery strikes have been found to contain high levels of lead (Pb) and
copper (Cu). Explosive grenades were also considered a significant source of high lead (Pb)
concentrations [2, 6, 91.

Unexploded ordnance and landmines have been causing serious damage to soils for
decades. The threat comes from the release of toxic substances due to the corrosion of
ammunition, as well as a number of risks associated with accidental detonation [4]. Landmine
contamination deprives local communities of access to land and natural resources. The highest
concentration of oil products can be observed in the areas of fuel and lubricants spills. Often,
in places of significant oil spills, changes in the chemical composition of the soil disrupt an
important property of the soil - its ability to self-heal - and reduce the biological activity of the
soil [8].

Given the gravity and danger of the situation, Ukraine is already looking for ways to
address the problem of soil contamination caused by the war. Experts are developing tools and
mechanisms to minimise the impact of military operations in the coming years [3].

The environmental impact of warfare is often underestimated, as the loss of people and
infrastructure usually outweighs everything else in the short term. However, the deterioration
of some important soil properties of soil can be long-lasting and so significant that it can
significantly reduce productivity and other important soil functions. Conflicts of the past have
mainly caused physical alteration of soils on battlefields or for defensive purposes. Nowadays
the risks of complete destruction by chemical and biological weapons in war zones are growing.
That is why, after the war, it is important to conduct a thorough survey of the damaged areas
and their scientifically based restoration is important [7, 91.
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€nigaHues JleHuc Epyapposuy, MewwanbHikoB IBaH OneKcaHapoBNY,
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AHTPOMOrEHHUI BMJNB HA EKOIOMYHUI CTAH ATMOC®EPHOIO MOBITPA
3AMOPI3bKOI OBJIACTI

AHoTaLif. B CTATTi MPOGHANB0BAHO CyyaCHWI eKOJIO2iYHMI CTaH aTMOCPepHO20
NOBITPS HA TepuTopii 3anopi3bkoi 0bacTi. B cTpykTypi BUKMGiB B aTMocdepHe noBiTps B 2023
poui B 3anopizbkiii 06aacTi 3HAYHYy YACTUHY CKAAQAIOTb OKCUG BYy2/eulo giokcug Ta iHLLi
CrIONYKM CIPKKM, OKCMGW a30TYy, TA PEYOBMHW y BU2IAGi CYCNEeHJOBAHMX TBEPgMX YACTMHOK,
HeguPepeHLiiioBaHMX 3 CKIAGOM.

KnmiouoBi cnoa: atmocdepHe nosiTps,  3anopisbka  0bnactb,  3a6pygHeHHs
aTMOCPEPHOR20 MOBITPS, 2PAHUYHO GOMYCTUMI KOHLIEHTPALil, CTPYKTYPa BUKMGIB.

Nepsha Oleksandr, Epifantsev Denys, Vinnichenko Olena,
Koval Dmytro, Meshalnikov Ivan, Movchan Anastasiia,
Tsyhnok Oleksandra, Khomotyuk Yurii

Bogdan Khmelnitsky Melitopol State Pedagogical University
(Zaporizhzhia, Ukraine)

ANTHROPOGENIC IMPACT ON THE ECOLOGICAL STATE OF ATMOSPHERIC AIR IN
ZAPORIZHZHYA REGION

Abstract. The article analyses the current ecological state of atmospheric air in the
Zaporizhzhia region. In the structure of air emissions in 2023 in Zaporizhzhia region, a
significant part is made up of carbon dioxide and other sulphur compounds, nitrogen oxides,
and substances in the form of suspended solid particles, undifferentiated by composition.

Key words: atmospheric air, Zaporizhzhia region, atmospheric air pollution,
maximum permissible concentrations, emission structure.

Bukmnam 3abpyaHIolYMX PeoBMH B aTMOCdepHE MOBITPS CTaLioHApHUMK [hkepenamm
no 3anopi3bkii 0bnactiy 2023 poui cknanm 52,11 tue. T (y 2022 poui - 64,07 TuC. T). B CTPYKTYpi
BMKMAIB 3HAYHY YACTMHY CKNAAAI0Tb OKCUA BYI/IELO AiOKCWA, Ta iHLWI COAYKK CipKW, OKCUaK
a30Ty, Ta PEYOBMHW Y BUFMAAI CYCMEHAOBaHUX TBEPAMX YACTUHOK, HepandepeHLiioBaHyx 3a
cknagom [1].
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Tabnuus 1
BMKMAM OCHOBHMX 3a0pYHIOIUMX PEHOBUH, fliOKCUAY BYT/eLto B aTMocdepHe
MNOBITP# Bifl CTALIOHAPHMX Jkepen BUKMAIB y 2023* poui [2]

06carv BUKMAIB y % 0o 2022 p.
Ycboro, T 52106,6 81,3
Y TOMY 4nChi
MeTasn Ta iX CNoayku 942 67,6
MeTaH 1471 8,8
HEMETaHOBI IETKi OpraHiuHi Cnoayku 4494 64,4
OKCKJ Byraewto 404733 17,3
[LIOKCU, T iHLWLI CNOAYKM CipKM 4197,6 26,0
CMOJTYKM a30Ty 3600,1 50,5
PEYOBMHW Y BUTALI TBEPANX 3079,7 82,7
CyCMeHJ0BaHNX YaCTUHOK
CTiliKi opraHiuHi 3abpyaHioBayi 54 70,8
Kpim TOr0, AioKCua Byrnewo, MaH.T 6,9 100,9

* - paHi HaBefeHo 0e3 ypaxyBaHHS TUMYACOBO OKYMOBAaHMX POCIHCbKOK (eaepalieio
TepUTOPIl Ta YaCTUHM TepUTOPIN, Ha AKMX BeayTbcs (Benncs) 6oiosi gji. InbopmaLis chopmoBaHa Ha
OCHOBI (pakTUYHO NOAAHMX NiANPUEMCTBAMM 3BITiB (PiBEHb 3BiTYBaHHSA y 2023 CTaHOBMB 66,9 %). [laHi
MOXYTb OyTU YTOUHEHi.

3MeHLUeHHst 00cAriB BUKMAiB 3a0pyAHIOIOUYMX PEYOBUH B aTMOChepHe MoBiTps y2023
poLii y NOpiBHAHHI 3 2022 pOKOM NOB'SI3aHO BiICbKOBMM BTOPrHEHHSIM pOCiiicbkoi deaepauii Ha
TepuTOpito YKpaiHK, y 3B'A3Ky 3 UMM BUPOBHMYI NpoLiec Byan Maiixe 3ynnHeHi, NopyLleHo
NOTICTUYHI LWASXM 30YTY NPOAYKLi, NOCTa4aHHs CUPOBUHU. TaKOX BX/INBY PO/b Y 3MEHLLEHHI
BUPODHMLTBA, a OTXe | BMKMAIB 3a0pydHIOOUMX PeyoBWH, BidirpaoTb nepeboi 3
eHepronocTayaHHam [1, 2.

AHani3 anHamiku BUKMAIB 3a0pyAHIOIOYMX PEUOBMH B aTMOCHEepHe NOBITPSCBIAUNTD
NPO 3MeHLLEHHS Ha 19 % obcsri BUKMAiB B aTMOChepHe NOBITPS Bif, CTALiOHAPHUX Jxkepen y
2023 poui y nopiBHsHHI 3 2022 pokom (puc. 1). 3MeHLUeHHs BigOYI0Ch 3a paxyHOK NOBHOI 260
4aCTKOBOI 3yNUHKM BMPOBHMLTB Ta BiICYTHICTIO JAHMX LLIOJO0 BUKMLLIB 3a6py;LH|010q NX PeYOBUH
Bif} NiANPUEMCTB, AKi 3HAXO4ATHCA HATUMYACOBO OKYMOBaHiN Teputopii [1, 21.
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PucyHOK 1- [luHamika BMKMAB 3a0pyaHIOUMX PeyoBUH B aTMOChepHe MOBITps Mo
3anopisbkirobnacri [1]

[IMHaMiKa BMWKWAJB OCHOBHMX 3a0pYAHIOIUYMX PEYOBMH B aTMOCHEpHe MOBITPs
CTauioHapHUMK [xepenammn 3anopisbkoi obnacti 3a 2029-2023 poku npeacTaBaeHa Ha
PUCYHKY 2.
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PUCyHOK 2 - [InHamika BVKMLLiB OCHOBHYMX 3a0pY/IHIOIOYMX PEYOBUH B aTMOCHEpHE NOBITpS
CTaLiOHapHUMK Jkepenamu 3anopisbkoi obnacri [1]

Haibinbwmmmn 3abpyaHioBayamu aTMocdepHOro NoBiTPS B 3anopisbkiid obnacTi
3a/MAIOTLCA MiJNPUEMCTBA YOPHOI Ta KOJbOPOBOI METaNnyprii, Tena0eHepreTuku, Ximi,
11
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MaLUMHOOYaYBaHHSI, Xap4oBOi NPOMMCIIOBOCTI, Ha ki Npunasae npubamsHo 90,0 % BUKMAIB
BCix 3a6pyaHiolunx pevouH [1, 3, 41 (puc. 3).

BHPOOHIIITBO BHPOOHIIITBO KOKCY
XapHOBHX Ta IPOIYKTIiB
; TIPOYKTiB, HAaIlOIB HadTomepe poOIeHHS
. L BEAN o Ta TIOTIOHOBHX 3,0%
b 0 BHPOGIB, 1,0%
ITocraganHS
€IIeKTPOeHeprii,
Tasy, mapH Ta
KOH/IUITIHOBAHOTO

ToBiTps, <1%

PucyHok 3 - CTpyKTypa BUKMAIB 3a0pyAHIOUMX PeHOBUH B aTMOCdepHe NoBiTps No
OCHOBHMMBMIAM €KOHOMIYHOI AisNbHOCTI 3anopi3bkoi 06nacti'y 2023 poui [1]

Nignpuemctaa 3abpyaHioBadi atMochepHoro nosiTps Taki sk: MAT «3anopiXcTanb»,
MpAT «[HinpocneucTanb», AT 3aropi3bkuii 3aBog depocnnasis», MPAT «YKpaiHCbkUiA
rpadit», TpAT «3anopisbkuii  abpasuBHWit  KombGiHaT», TpAT «3anopixkokc», TOB
«3anopi3bKuit TUTAHO-MarHieBnii KOMOBIHAT», MPAT «3anopixXBOrHeTpuUB», MPAT «3anopisbkuin
3aBoj, 3BaptoBanbHUX GAIOCIB Ta CkNoBUPOBiB», AT «MoTop Ciu» Ta iHLWi, 06CATN BUKMLIB SKNX
3a pik cknanm:

MAT «3anopixcranb» — 45,729 Tuc. T (Npotm 35,785 Tnc. Ty 2022 p.);

AT «3anopi3bkuii 3aBop, depocnnasis» — 0,59 TUC. T (MpoTn 2,426 TC. T y 2022 p.);

MpAT «3anopi3bknit abpasneHuin kombiHat» — 1,376 Tuc. T (Npotn 1,766 Tnc. Ty
2022 p.);

MPAT «3anopixkokc» — 1,609 Tuc. T (npotu 1,326 TUC. Ty 2022 p.);

MpAT «YkpaiHcbkunit rpadit» - 0,409 tnc. T (npotn 0,577 Tnc. Ty 2022 p.); TOB
«3anopi3bk1it TUTAHO-MarHieBuii kKombiHat» - 0,001 TuC. T (NpoTu

0,111 T1c.Ty 2022 p.);

AT «Motop Ciu» - 0,307 Tvic. T (mpoTut 0,599 Tuc. Ty 2022 p.);

MpAT «[Hinpocneuctanb» - 0,207 Tc. T (npotn 0,203 Tuc. Ty 2022p.); MpAT
«3anopixBorHeTpus» — 0,389 Tnc. T (MpoTn 0,263 Tnc. Ty 2022 p.) [1,2].

CNMNCOK BUKOPUCTAHUX AXKEPEJT TA NITEPATYPU:

1. PerioHasibHa JOMOBIAb NMPO CTaH HABKOJIMLIHLOTO NMPUPOJHOIO CepefoBuLLa 3anopi3bKoi
obnacri'y 2023 poui. 3anopixoks, 2043. 188 ¢. URL:
https://mepr.gov.ua/diyalnist/napryamky/ekologichnyj-monitoryng/regionalni-dopovidi-

12



«POLISH SCIENCE JOURNAL»
SCIENCECENTRUM.PL ISSUE 6(72) ISBN 978-83-949403-4-8

pro-stan-navkolyshnogo-seredovyshha-v-ukrayini/ (nata 38epHeHHs: 16.09.2024)

2. ExonoriyHnid nacnopT 3anopisbkoi obnacti 3a 2023 pik. 3anopixoks, 2024. 171 ¢. URL:
https://mepr.gov.ua/diyalnist/napryamky/ekologichnyj-monitoryng/ekologichni-
pasporty/ (nata 3sepHeHHs: 16.09.2024)

3. Tpuwko C.B., Henwa £.10. CyuacHWit eKONOriYHWA CTaH aTMOCepHOro MoBiTps B
3anopi3bkiit 0bnacri. IHHOBALiiHI MpoLiecy B Haywi Ta OCBiTi: MaTepianu | BceykpaiHCbKoi
HayKOBO-MPaKTUYHOI IHTEPHET-KOH(pEPEHLi 3 MiXKHAPOAHOIO yyacTio (23 xoBTHA 2019
poky). bepasHcbk: BAMY, 2019. C. 5-8.

4. Tpuwko C.B., Henwa O.B., CTeumwmH M.M. CyyacHuii cTaH aTmocdepHoro nosiTps
M. 3anopixoks Ta MOro BN/IMB HA 300pOB'S ropofsH. dinocogis 3gopos’s - 3goposuii crocio
XXWUTTSI — 3gOopoBa Hauis: 30ipHMK cTaTeit, Te3 i gonosideit BceyKpaiHCbkoi HaykoBO-
npakTMYHOi KoHepeHLii (XepcoH, 25 kBiTHA 2018poky) / 3a 3ar. pea. I.[l. beperosoi,
H.B. PynTaw. XepcoH: [IHB3 «X[JAY», 2018. C. 70-74.
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SECTION: MEDICAL SCIENCE

YK 617.3
byraeBcknit KOHCTaHTUH AHaTo/1IbeBNY
KaHAWUAAT MeJULMHCKNX HaYK, AOLEHT Ha NeHCcuu
(HoBas KaxoBka, YKpaMHa)

MU3YUYEHUE U AHAZIU3 MOP®O®YHKLMOHAJIbHbIX UHAEKCHbIX 3HAYEHUI TA3A
Y XXEHIWUH-TAXXE/TOAT/IETOK PA3HbIX BO3PACTHbBIX TPYIN

AHHOTAUMA. B QOHHON  HAYYHO-UCCIEJOBATENbCKON — CTATbE, €€  aBTOpOM,
npegcTaBeHbl pe3ybTaTbl ¥ HAM3, IPOBEGEHHO20 ABTOPOM UCCIEJOBAHMS, MOCBALLEHHO20
BbISIBNIEHWMIO PSIGA AGANTUBHBIX, GHATOMO-AHTPOMOMETPUYECKUX U MOPPHOPYHKLIMOHANBHBIX
M3MEHEHMI Y CrOPTMCHOK-TSXKeIOAT/IETOK, M0g BO3GeNCTBMEM HA HMX, 3HAYUTE/IbHBIX
PU3NYECKUX M [ICUXO-IMOLIMOHA/IBHBIX HA2PY30K. AKTYA/bHOCTb GAHHO20 MCCAEGOBAHMS
00YCNI0B/IeHA BAXHOCTBIO M3Y4eHWs! aganTUBHBIX MOPPOPYHKLMOHAIbHBIX M3MEHeHWVi B
OP2AHM3ME YeHLUMH Pa3HbIX BO3PACTHLIX 2Py, 3aHUMAIOLUMXCS TSHKEON aTAeTUKON, nog
BO3GeiCTBAEM HA WX OP2AHMU3M GAUTE/IbHBIX U MHTEHCUBHDBIX BO BpeMeHu, cue u obbeme
PU3MYECKMX Ha2PY3OK.

KnioueBble c10Ba: cnopTcMeHku, pasHble BO3PACTHbIE 2pynnbl, TSHKeAs aTieTuka,
KOCTHbI# T3, 3Ha4eHNsi MOPHOPYHKLIMOHANbHORO MHGEKCA.

STUDY AND ANALYSIS OF MORPHOFUNCTIONAL INDEX VALUES OF THE PELVIS IN FEMALE
WEIGHTLIFTERS OF DIFFERENT AGE GROUPS

Annotation. In this research article, the author presents the results and analysis of
the study conducted by the author, dedicated to identifying a number of adaptive, anatomical-
anthropometric and morphofunctional changes in female weightlifters, under the influence of
significant physical and psycho-emotional stress. The relevance of this study is due to the
importance of studying adaptive morphofunctional changes in the body of women different
age groups, engaged in weightlifting, under the influence of their body long and intense, in time,
strength and volume, physical exertion.

Key words: female athletes, different age groups, weightlifting, bone pelvis,
morphofunctional index values.

Bcrynnenne

Mpouncxopgdtumne, B nocneaHme NECATUIETUA COLMATIbHbIE U KTMMATUYECKME 3MEHEHNS
B MMPe, MPUBOASAT HEe TOMbKO K MCUXONOMMYECKAM, HO M K COMATMYeCcKU-BYHKLNOHANbHBIM
nepecTpoiikam Te/a YeNOBEK, B T.MH. M XKEHCKOro Tena. FOBOPA O BO3HMKWNX MEOMKO-
Oronornyeckix NpobaemMax eHLUMH, B NepBYio O4epeb 13 NPOMBILLIEHHO U 3KOHOMUYECKM
Pa3BUTbIX CTPaH MUPA, ClefyeT OTMETUTb Pe3KOe M3MEHEHME MPONOPLMOHANLHOCTY B Chepe
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MX MEHCTPYMPOBAHUS M POXAAEMOCTbIO. KONMYECTBO GEPEMEHHOCTEN 1 POJOB PE3KO, B pasbl
YMEeHbLUMAACh, A B NepUOAbl UX OBAPUA/IbHO-MEHCTPYA/IbHOTO LMK/A, PE3KO BO3POC/IO YNC/IO
HedepTUbHBIX OTPE3KOB BPEMEHW A1 MEHCTPYasbHbIX KPOBOTEYEHMI, pe3Ko BO3pOC/o
YMCNO JKEHWMH (epTWUAbHOTO BO3pacTa, B T.M. W CMOPTCMEHOK, KOTOpble MPUHUMAIOT
CUHTETMYECKME TOPMOHANbHbIE KOHTpALENTUBHbIE CPefCTBA. MHOTO HKEHLMH  KypwT,
ynoTpebAsieT ankoroNb U HapKOTUKKM. BCE 3TO BEAET K afanTVBHON NepecTpoiike OpraHu13ma
XeHLWMH epTUIbHOMO BO3pacTa. Y JKeHLMH-CMOPTCMEHOK, Tem Oonee Yy TsHKeNoarneTok,
COBCEM Jpyrue npobnembl — Tskeneiiume GU3nyecku TPeHMPOBKM, NOGHATUE 3HAUNTENBHOMO
06bEMA TsKecTelt 3a KOPOTKME, HO 4acTble MPOMEXYTKW BPEMEHM, JOMMHIOBbIE HArpY3kMy,
cneundunka nogbopa afekBaTHOrO MUTAHWS, COMATWYeckue adaANTMBHble W3MEHEeHWs, C
¢bopmMmpoBaHMem pasHOro B1AA NOJOBbIX COMATOTMMOB, 3a4aCTYI0 MHBEPCUBHbIX A/151 XKEHLLMH,
arpeccvBHble  ABNEHUS  MACKY/IMHM3AauMW  JAHHOW  TPYNnbl  CMOPTCMEHOK.  M3yyeHune
MPOUCXOOALLMX A[ANTMBHLIX M3MEHEHW — 3TO BaXHas W, He [0 KOHUA pelwéHHas, Ha
CErofHsWHWIA AeHb Npobnema, TpedyioLas NPUCTaNbHOTO M NOAPOBHOT0 13yyeHus. U3yyeHne
Meayko-6ronornyecknx npobaeM COBPEMEHHOTO YKEHCKOro CMopTa, € YY4ETOM BO3PACTHbIX
TPYyNN M CMOPTMBHOM Cneuuanu3aumu, BCerga sBnseTc BOCTPeOOBaHHbIM M BecbMma
aKTyaNbHbIM. BecbMa MHTEpeCcHbIM, A1 MPUCTAILHOTO M3YyyeHus, NpPencTaBasaeTcs BONpoC
Q[anTMBHbLIX ~ M3MEHEHWI  XKEHCKOTO  OpraHu3ma, npu  3aHATMM  CNOPTCMEHKamu
penpoayKTMBHOIO BO3PACTa, T.H. «MY>KCKUMU» BUOAMM CMNOPTA, K KOTOPbIM MOXHO OTHECTU U
3aHATHS THKENON atneTvkoi [1]. Hambonblumii MHTepec NpeacTaBasioT, BO3HMKAIOWME NOf,
BO3JEACTBMEM  YaCTbIX W TKENbIX  QU3NYECKUX — Harpy3kax,  comaTuyeckue
MOphODYHKLMOHANbHBIE M3MEHEHWS B TENAX MOOABIX COpTCMeHok [1, 31.

Lienb ctatbn

Llenblo gaHHOM CTaTbM ¥ MNPOBENEHHOT0 aBTOPOM CBOEr0 HOBOIO HAy4HOro
NCCNeoBaHNdA,  ABIAETCA  M3yYeHWe M aHaNM3,  MOJMYHYEeHHbIX  JaHHbIX,  pAfa
MOPODYHKLMOHANBHBIX MHAEKCHBIX 3HAYEHWIA, KACAWMXCA aAANTaLMOHHbIX NPOLIECCOB, B
($OpMMPOBaHMM KOCTHOrO Ta3a, Y MOJOABIX CMOPTCMEHOK, PasHblX BO3PACTHbIX pynn
(toHOLLECKOrO M NepBOro penpofyKTUBHOMO BO3PACTOB), NPO(ECCMOHANLHO 3aHUMAIOLLMXCS
TSKENOM aTNETUKON.

3aaaum nccneaoBaHus

[Lnsi LOCTWKeHWs Lenn, NPOBOAMMOTO MUCCNe0BaHKS, €8 aBTOPOM, ObliM MOCTaB/IEHDI
cnegytoLme 3a1aqm:

1. OTOBpaTh, U3YUNTb W, KPUTMHECKN MPOAHAIM3NPOBATb, JOCTYMHYIO, OTEYECTBEHHYIO
M 3apybexHyto, Hay4Hyl M Hay4HO-METOAMYECKYID NNTepaTypy, MO U3y4aemoMy aBTOPOM,
BOMpOCY.

2.B CMOPTMBHbIX CeKUMsx, noaobpaTb [Be, BO3PACTHble TPYMMbl CrOPTCMEHOK,
3aHMMAIOLLIMXCA TAKENON aTNeTUKOW, KaK OHOLWWECKOro, Tak M NepBoro penpoaykTMBHOMO
BO3pacTa, 15 Yero nofobpatb rpynny CopTCMeHOK, NpUBAM3UTENBHO OHOM BO3PACTHON M
npodeccoHabHO NOATOTOBAEHHOM rPYNbl, C 4OCTATOUHbBIM CMIOPTHUBHBIM CTRXEM W YPOBHEM
CNOPTMBHOM KBANNMKALMM B THKENON aTNeTHKe.

3.MpoBectn  Bce  HEOOXOAMMble — AHTPOMOMETPUYECKUE,  MeNbBUMETPUYECKME
“3mepeHus 1 onpegenerve psga MopdodYHKLMOHANBHBIX MHAEKCHBIX 3HAYEHWi, Mo
KNaCCMYeCKoit MeToayMKke, C NOC/Tefyloleid, ux, MaTemMaTnieckoin obpaboTkol, KoTopble
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MCMONb3YIOTCA aBTOPOM CTaTbi OIS MHTEPNpeTaunn M aHaim3a MnosiydeHHbIX pe3y/ibTatoB
[AHHOTO UCCNeNoBaHMA.

4.Coenatb  aHanuM3  MOJYYEHHbIX Pe3y/lbTaToB, C  BbIAENEHUEM  UMEIOWNXCA
MaTo/I0rMYECKNX 3HAYEHWNIA U MOKa3aTenew, Cpeamn UCCNesyemon rpynmnbl CNOPTCMEHOK.

5.Mocne npoBeféHHOro aHan3a pesybTatoB UCCNefoBaHNA, CAeNaTb NpakTUieckne
BbIBOADI.

'Mnote3sa uccnegoBaHus

B nepvoa noarotoBkK, K NpoBeaeHnio 4aHHOro Hay4HOTo UCCNEN0BaHMS, ero aBTOPOM,
Oblna BblABMHYTA paboyas rMnoTesa, CyTb KOTOPOIt 3aK/O4aeTCs B Cleaylowwem: y MOAOAbIX
CMOPTCMEHOK, A/INTENIbHO M aKTUBHO, 3aHWMAIOWMXCA MOAHATMEM TAXECTel, afanTUBHO
MOTYT, WHAMBWAYANbHO, (GOPMMPOBATLCS, AHATOMO-MOPPODYHKLMOHANbHBIE W3MeH5ens,
CTPOEHMA UX OPraHU3Ma, B YaCTHOCTU MX TeNa, C CEPLE3HBIMM COMATUYECKUMU U3MEHEHNS, C
OTK/IOHEHUAMM /UHBEPCUAMM X UCXOLHOTO GU3MONOTMYECKOTO, TMHEKOMOPGHOTO MOJI0BOrO
COMAToTMNA, B Hayase, B NEpPexofHblil, Me3oMOpPHbIA, a B NMOCNEACTBUM, CYBEANYEHVEM
J/MTENBHOCTU U MHTEHCUBHOCTM GM3NYECKMX W NCUXO3IMOLMANBHBIX HArpy30K, Kak B Nepuop,
TPEHMPOBOK BbICTYM/IEHWIA, B MATOAOTUYECKWIA, MHBEPCUBHBIA, aHAPOMOPQHbIA MNOAOBOVA
comarotumn.

Marepuan u MeToabl UCC/Iel0BaHNS

Mpwu NpOBefEHUM JAHHOTO UCCNEN0BaHMS, ero aBTopoM, bl MCMONb30BaHbI TakMe
METOfbl MCCNEA0BAHUS, KaK: TUTEPATYPHO-KPUTUYECKMIA aHaN3, HAaNAEHHbIX M OTOOPaHHbIX
HaYYHbIX CTATeN 1 METOANYECKMX MATEPUASIOB, CO3BYYHbIX TEMATKKE, MPOBOAM MO0 aBTOPOM
W“CCNefoBaHWs; NpoBefeHa HeoOX0AMMas aHTPONOMETPHS, NENLBUOMETPHS, C OMPeLeeHNem
NPOJONbHBIX W MOMEPEYHNX PA3MEPOB XKEHCKOTo Tasa, MCYWUCIeHWe psfa HeoOXoaMMbIX
MOPODYHKLMOHANBHBIX MHAEKCHBLIX 3HAY€eHWiA. TpK NpoBeeHnn JAHHOTO MCCNEeA0BaHNS,
HaMW NPOBOAMACS Psifi HEOOXOAUMBIX [/11 3TOFO aHTPONOMETPUYECKMX M3MEPEHUiA, BKIOYas
onpefeneHne Maccbl U [IMHbI Tena CNopTCMEHOK, 3HA4YeHNI B1akpoMManbHOro AnameTpa, a
TaKxXe NneibBUMETPUYECKNe U3MEPeHUs, TaKkxKe NPOBOAMMbINA MO KNACCUYECKON METOAMKe, C
“cnonb3oBaHnem Tasomepa [1-10]. Mpu NeNbBUOMETPUM M3MEPSAUCH: MeXOYropKoBbii
pasMep KOCTHOTO »eHckoro Tasa, wam distantia spinarum; mexrpeGHeBblii pa3mep, wam
distantia cristarum; MexTpoxaHTepHbiii pasmep, wau distantia trochanterica; ucTuHHas
KOHblOrara, Wan conjugata vera: Hapy)xHas KoHbtorata, uam conjugata externa [1-4, 6-101.
Mocne NpoBefieHNs1 aHTPOMOMETPUYECKUX WM3MEPEHUI, BblumAsan MododyHKLIMOHANbHbIE
MHAEKCHble 3HAYEHWs KOCTHOTO Ta3a CMOPTCMEHOK, KaK: MHAEKC Macchl Tena (MMT); uHaekc
Tasa (UT) [14, 6-10]; nHpekc kocTel Tasa (MKT), no metoamke KosTiok H. /. (2003) [5]; uHaexc
OTHOCWTENbHON WKpUHBI Ta3a (MOLLT) onpepensiemblii no metoguke E.H. XpucaHdosa w
N.B. MepesozunkoB (1991) [1, 4, 7]; wHaekc Tasa (MUT) [14, 6-10]. [lonoaHWTeNbHoO, C
CMo/b30BaHNEM JAHHbIX nesbBMOMETPUH, Obin onpefeneHbl, Takue
MOpdODYHKLMOHANbHBIE WMHEKCHbIE 3HAYEHWSs, Kak MHAEKC MackyauHmdauun (UM) [1];
nHpekc angpomopdum (MA) [11; mHaekc nonosoro gumopduama (MMA), no MeToamke
[x. Tanuepa (1968) [1-4]1; wWMpOTHbIA MHAeKC Tasa (LUWT), no MeToamke, NMPEANOXeHHOM
B.B. MockaneHko u WU.M. PaxmaHom (1926-1929) [1, 4]. Bcero - 4 aHTpOMOMETPUUYECKMX
nokasartens, 5 - NeNbBUOMETPUYECKMX Noka3aTens, u 8 MOpHODYHKLMOHAIbHBIX MHAEKCHbIX
3HaueHUs. TAKXKe NPOBOAM/ICH MATEMATUYECKUI PACHET KKAOMO U3 UCMONb30BAHHbIX HAMM B
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nccnenoBaHny, MophodYHKLMOHABHBIX MHAEKCHBIX 3HAYEHWIA, B CTPOTOM COOTBETCTBUM C
MCMONb3yeMbIMM  ABTOPCKMMMK  hOpMYNamMu  NOACYETA, AN Yero Obin MpUMEHEH MeToq,
MaTeMaTUYeCKON CTAaTUCTUKM.

Bce cnopTCMeHKM, [BYX BO3pacCTHbIX rpynmn, MPUHABLIMX YyvacTue, B MPOBOAMMO
ABTOPOM WCCNE0BaHWM, [AM HA yyacTue B HEM, CBOe [0OPOBO/bHOE, Kak YCTHOe, Tak M
nUCbMeHHOe, J0OPOBO/IbHOE Cornacue.

Cnncok cokpateHmin

e UMNJ, - vhekc nonoBoro aumopdusama, no metoauke k. TaHHepa (1968);

o UMT - nHaeKc maccobl Tena;

e UKT - nHaekc KocTen Ta3a, no metoamke KosTiok H.U. (2003);

e MOLLT - vHAeKC OTHOCUTENbHOM WKpKHbI Tasa (MOLUT), nan mopdonornueckuii
MHOEKC A9 KEHLUMH, onpefenseMblin no Metoamke E.H. Xpl/lcqu)OBa n W.B. lNepeBo3unkoB
(1991);

o WINT - WMPOTHLIN MHAEKC Ta3a, onpefensemblit N0 MeToauKe, MpeanokKeHHoM
B.B. MockaneHko 1 .M. PaxmaHom (1926-1929);

e NIM - nHJeKC MacKyMHMU3aumm;

o UT - nHpekc 1asa;

® UA - nHaexc aHapomopoduy;

e UC - nigexc ConoBbERA;

e KMC - kaHauaar B macrepa crnopra;

e MC - macrep cnoprTa.

Pe3ynbTart n gucKkyccus

B NpoBOAMMOM WCCNEfOBAHWM MPUHAIN yyacTe 29 CMOPTCMEHOK M3 YKpauHbl (r.
XepCcoH 1 Hukonaes), 14 - OHOLLIECKOTO BO3PacTa, 1 15 — NepBOro penpoayKTMBHOTO BO3pacTa.
BospacTHas rpynna CnopTCMEHOK OHOLLECKOro Bo3pacta — 22,74%1,13 net, CnopTCMeHOK
NepBOro PenpoayKTMBHOTO Bo3pacta- 24,15%1,14 neT. CnOpTUBHbIA YpOBEHb CMOPTCMEHOK:
KMC - 19 yenosek, MC - 10 yenosek. OOLLMI CTAXK 3aHATUI TAXENOM aTneTukon — ot 5 ao 11
net. Yacrora 3aHATUI - 5-6 pa3 B Hefento — o 2,5-3 yaca Ha 1 3aHatue.

Mocne NpoBefeHns He0BXOAMMBbIX aHTPONOMETPUYECKNX U3MEPEHUIA B rpynnax, bbiam
NoJyyeHbl CleayioLLmMe 1X 3HaY€eHWs, KOTopble NpeAcTaBeHbl B Tabn. 1, npu p<0,05:

HaumeHoBaHMe nokasartens CnopTCMEHKM I0HOLECKOro CnopTCMeHKM nepBoro

Bo3pacra (n=14) penpoayKTMBHOIO Bo3pacTa
(n=15)

[nivHa Tena, cm 168,57+1,23 169,39%1,47

Macca Tena, kr 69,971,53 70,55%1,58

BrakpomuanbHblii - AnameTp, 3972811 40,03%0,89

™

Distantia spinarum, cm (B 24,19%0,73 25,14%0,68

HopMme — 25-26 cm)

Distantia cristarum, cm (B 27,64%0,53 26,79%1,07

HopMme - 28-29 cm)

Distantia trochanterica, cm (B 30,79%0,65 30,8910,83

Hopme - 30-32 cm)
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Conjugata vera, cm (B Hopme — 10,07£0,58 10,15%0,68
11 cm)
Nupekc ConoBbEBA, CM 15,56%1,07 15,67%1,03
Conjugata externa, cm (B 19,73%0,11 19,37%0,62
Hopwme - 20-21cwm)

Taﬁnuu,a 1. AHTpOHOMeTpM‘IeCKMe U neJibBUMeETpuieckue nokasaream

YCTaHOB/IEHO, YTO CMOPTCMEHKM 06enx rpynm, UMeIoT WKMPOKWe Naeun 1 y3kuii Tas,
MACKYNMHHbIA, aTnetudecknii Tun urypbl. Bce npogosbHble W MonepedHble pasmepsbl
KOCTHOrO Ta3a, y CMOPTCMEHOK 00enx rpynn, MeHblle HOPMATUBHbIX, A5 XEHLMH JAHHOM
BO3PACTHOM PYMMbl, YTO NO3BOMAET YTBEPXKAATb, O HAIMUYMUM Y CNOPTCMEHOK AB/IEHWNIA Y3KOTO
Ta3a [1-4,6-10]. Takxe, NCXoAA M3 MOYHEHHbIX HAPYXKHbIX pa3MepoB KOCTHOTO Ta3a, OH MeHee
Pa3BEPHYT, YeM CTAHJAPTHbIN XEHCKMIA Ta3, NPUBANKAACH K MYXCKO KOHDrypaLm KOCTHOTO
Ta3a. [JaHHbI acnekT M3MeHeHuin kocTed 1 GopMbl KX Ta3a, KOPPEIUPYET C AUTENbHbIMM
HapyLUEHWsIMK TOPMOHaNbHOTO OHA, B BUAE TVNEPaHAPOreHNI, U MOXeT BaTb paclieHeHa.
Kak afanTvBHbIA,  BbIHY)XAEHHbIA  nmpouecc. [ocne  maTtematuyeckod — obpaboTku
AHTPOMOMETPUYECKMX — MOKa3aTeseil CMOPTCMEHOK, W pacyéta  aBTopckux  dopmyn
MOPHODYHKLMOHANBHBIX MHOEKCHBIX 3HAYEHWi, Oblnn MOMyYeHbl pe3ynbTaTthl, KOTOpble
npeAcTaBeHbl B Tabn. 2, npy p<0,05:

HaumeHoBaHMe nokasartens CnopTCMeHKn CnopTCMeHKM nepBoro
IOHOLLECKOTo penpoayKTMBHOIO
Bo3pacrta(n=14) Bo3pacra(n=15)
MHaekc KocTen Ta3a 37,51%0,43 37,97%0,61
NHpekc OTHOCUTENIbHOM 14,68%0,11 15,11£0,07
LWMPWHDBI Ta3a
LLINPOTHbIV MHAEKC Ta3a 96,45%0,14 72,42%0,21
MHpekc Ta3a 87,5810,31 96,23%0,27
MHpekc aHppomopgum 59,61%0,38 66,3210,57
MHAeKc MacKyIMHU3aLmMn 1,64%02 1,47%0,2
NHpekc noi0BOr0 97,57%0,12 94,900,10
anmopduama
MHAeKc maccbl Tena 24,74%0,21 24,9610,47

Tabnunua 2. Mokasarenn psaga MopPoPyHKLMOHAIBHBIX MHAEKCHBIX 3HAYeHU

AHaM3  nosyveHHbIX MOPOdYHKLMOHANBHBIX 3HAYeHU MOKasan Crefylollee:
COrNacHo nokasateneit MKT, Bce CMOpTCMeHKW, B 00eux rpynmnax, MMeKT 3aBepLUEHHbI
npouecc  cospeBaHus M GOPMMPOBAHWS  KOCTeW  Tasa. [lokasarenm  Takux
MOPGODYHKLMOHANBHBIX MHAEKCHBIX 3HAUeHW, kak UT n UOLLT, ybeanTenbHo dukcupytoT
ABIeHMa CcTeHonuennu, unn yskoro Tasa. Bce 100,00% cnopTcMeHoK 0benx rpynn, no
MnojlyyeHHbIM nokasatensm W[, He WMeIOT MpencTaBUTeNbHUL, HW TMHEKOMOPQHOTO, Hu
Me30MOPGHOrO  MOAOBBIX  COMATOTUNOB.  OHW  BCe  MPEACTABASIOT  MHBEPCMBHbIN
aHpomMopdHbIi MonoBoM comaToTun. COrnacHo AaHHbIM UIMT, yKpauHCKMe CrOPTCMEHKM,
NpMBAM3NANCH K BEPXHEN rpaHmLbl OMYCTUMbIX 3HAUYEHWI, @ POCCHSIHKM, YyTb MepeLn eé.
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Mo pesynbtatam MA U UM - y Bcex CrOPTCMeHOK 00eux rpynmn, AOMUHWPYIOT SBAeHMS
MaCKy/IMHM3aLMN 1 TMNepaHaporeHnm.

BbiBOAbI

1. B nccnenoBaHHbIX rpynnax CnopTCMEHOK, JOCTOBEPHO ONPe/e/ieHbl NaToiornyeckme
nokasaTenn BCeX MPUMEHEHHbIX B WCCNefoBaHUM, MOPGOPYHKLMOHANbHBIX WMHAEKCHbIX
3HAYEHUN.

2.YCTaHOB/IEHO, YTO CMOPTCMEHOK, MPOPECCUOHANBHO W AJIMTENBHO, 3aHUMAIOLLIMXCS
THKENON aT/IETUKOW, XapaKTePHbIMM a[aNTUBHBIMU ABNEHUAMMN ABNAIOTCA UHBEPCUBHbIN
aHapOMOpPGHbI NON0BOM COMATOTMM, MACKYIMHW3ALIMA W TUMEPAHAPOTrEHMS.

3.CunTaeM, YTO BbIIBIEHHbIE MHBEPCUBHbIE 3HAUeHUs psiid MOPGOPYHKLIMOHATbHBIX
VHOEKCHBIX ~ 3HAYeHWI, ABIAETCA  MPAMbIM - CNEACTBUEM  MHTEHCHBHBLIX — aanTUBHbIX
COMATMYECKMX MPOLLeCccoB, Ha GoHe rpyObIX HapyLueHni 6anaHca SCTpOoreHbl/aHAPOreHbI, B
CTOPOHY NaTONOTMYECKOTO YBEINYEHNA NOCAEAHMNX.

4.AHaM3 MONYYeHHbIX Pe3ybTaToB MPOBEAEHHOTO MCCNe0BaHWA, B JOCTATOYHO
nonHoM 06bEMe, NOATBEPXK/AAET, aBTOPCKYIO TMNOTE3Y.
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INCLUSIVE PHYSICAL EDUCATION IN SECONDARY SCHOOLS

Abstract. In inclusive education, physical education and physical culture can become
a much bigger problem compared to other school subjects. Significant changes in the
curriculum, organisation and content of the lesson are required in accordance with the
interests and capabilities of all children studying in the same class. However, the tasks of
physical education for children with disabilities cannot and should not be reduced to
recreation only, and for healthy children - to the development of tolerance. In any case, this
type of education in modern society is increasingly consolidating its position, increasing not
only the intellectuality of society, but also increasing the level of humanity of mankind.

Key words: physical culture, physical education, inclusive education, children with
disabilities, physical education lesson.

Inclusive education is one of the ways to change the education system, based on the
understanding of the need to socialise children with disabilities in all life processes of modern
society. Inclusion involves changes in the education system aimed at creating conditions for
access to education for all, including access to education for this category of children [1, 21.

Inclusive education involves the implementation of an approach to teaching and
learning that will be transformed to meet the different learning needs of all participants in the
process [3, 4].

Inclusion is being actively implemented in the activities of educational institutions in
Ukraine, but this process is not without problems and contradictions related to the
implementation of the system of social protection measures for children with disabilities.

Analysis of the practical application of physical exercises confirms that for children
with disabilities physical education is the most effective means of physical, social and
psychological adaptation, while for healthy children the need for movement is a natural act
that is implemented daily [5].

When analysing the scientific, methodological and specialised literature on inclusive
education, it is easy to see a clear contradiction: on the one hand, experts point out that the
use of physical exercise in the social adaptation of people with disabilities should be central to
their social adaptation, as it contributes to more successful contacts with the outside world,
and on the other hand, there are practically no publications on inclusion in physical education
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lessons (very few) [6, 7, 81.

Implementation of an inclusive approach in the subject of physical education requires
much greater intellectual, methodological and organisational changes in existing approaches
to teaching compared to other subjects. In particular, serious changes are needed in the
timetable, organisation and content of the lesson, which will take into account, on the one
hand, the requirements of the curriculum material, and, on the other hand, the interests and
capabilities of all children.

Due to the fact that the process of inclusion is often replaced by the process of
integration, the tasks of physical education for children with disabilities are reduced to the
process of recreation, and for healthy children - to the development of tolerance.

As a result, children with disabilities are often exempted from physical education in
general education institutions, which leads to a significant limitation of their physical activity.

The peculiarity of physical education for children with disabilities is that it is impossible
to achieve a sufficient level of physical fitness similar to that of healthy peers, but regular use
of short-term physical activity has a positive effect.

A physical education lesson solves a number of different tasks (educational, health,
educational, developmental), which, in turn, affect the methodology of conducting lessons.

Physical education teaching is based, first of all, on the results of diagnostics of the
initial indicators of students' motor abilities. The need to assess the initial level of physical
fitness is primarily due to the fact that the motor analyser plays an important role in the
development of higher nervous activity and mental functions.

Thereis a correlation between fine motor skills disorders and intellectual deficits, which
are caused by disorders of the same mechanisms - a disorder of the cerebral cortex, which is
based on organic pathology of the cortical areas of the motor-kinesthetic analyser [9].

Given the above, by changing the physical condition of children with disabilities, it is
possible to selectively influence the activity of various body systems, higher mental functions
and analyser functions.

The process of physical education and training, regardless of the degree of health loss,
should be based on the meaningful performance of exercises by students, the ability to analyse,
regulate the pace, rhythm, rhythmicity, coordination of movements and other characteristics.
The key point should be the development of the ability to control and self-control in the process
of performing exercises.

The implemented physical education teaching technologies should be aimed at the
formation of health-preserving cognitive activity, which contributes to the broadening of
horizons and the cultivation of the need for a healthy lifestyle [3].

The implementation of this approach in the context of inclusive education faces a
number of challenges. In particular:

1. A distinctive feature of physical education with children with disabilities is that it is
purely individual in nature. Traditionally, the goal of a physical education teacher is to achieve
a certain general level of motor and physical fitness for all children of a certain gender and age.
Teachers vary methods and techniques aimed at achieving a certain, most often average,
standard.

2.Working with pupils where there are children with disabilities alongside healthy
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children requires more attention to safety rules, as the teacher has to spend more time with
children with disabilities, which significantly increases the level of psychological stress.

3.The training of physical education specialists to work in inclusive education is also
complicated by the problem of environmental «barriers» (selection of educational material in
accordance with the interests and abilities of all students in the class; difficulties in
communication between students with special educational needs and both healthy peers and
teachers, etc.)

In this regard, the implementation of inclusive education in physical education requires
further development of the system of physical education teachers’ work in groups that include
children with disabilities.
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RUSSIA'S STRUGGLE AGAINST THE CIVILIZED WEST ON THE EXAMPLE OF THE RUSSIA-
UKRAINE WAR

Abstract. Russia's opposition to the civilized world and its actions in relation to
Ukraine

Key words: Russia-Ukraine war, civilized West, sanctions, imperialist mentality,
international order.

Introduction

Since the Cuban Missile Crisis of the last century, there has been no confrontation on
such a scale as the Russian-Ukrainian conflict. In fact, this is not only Russia’s war against
Ukraine, but also the largest confrontation between Russia and the civilized West.

131 countries were involved in the war - almost the entire West. If we look at history,
we will see that this is not the first time that Russia has been at war with half of Europe, if not
all of it. Back in the 19th century, during the Crimean War of 1855, Russia single-handedly
fought with half of Europe. The countries that he saved - Prussia and Austria, which Russia
saved by suppressing the Hungarian uprising - also did not help Nicholas I. The then Prime
Minister of England Henry Palmerston publicly stated: “This is a war of civilization against the
barbarians” (Shvelidze, 2022).

This time the situation is aggravated by sanctions imposed by the West. Of course, the
heroism of the Ukrainian people is very important, but the sanctions imposed by the West still
play a decisive role. It is a fact that Ukrainians are selflessly fighting against Russia, but it is
also a fact that there are many such cases in history. This time the situation is aggravated by
sanctions imposed by the West. Of course, the heroism of the Ukrainian people is very
important, but the sanctions imposed by the West still play a decisive role. It is a fact that
Ukrainians are selflessly fighting against Russia, but it is also a fact that there are many such
cases in history. In contrast, the Russian-Ukrainian war has already been assessed by the
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international community not only as a war between two entities, but also as an event that
affects not only a narrow geopolitical zone, but also threatens the security of Europe and
determines not only Ukraine, but also the Western world in general. peace, the future order
and the sense of security of Europeans in the coming years. That is why the research conflict
took the form of a resource war. According to NATO Secretary General Jens Stoltenberg, the
West is paying for this war with money, and the Ukrainians are paying with blood.

Putin's Ukrainian gambit is a challenge to the West

Russia invaded Ukraine at dawn on February 24, 2022 and began a full-scale war. The
Kremlin cited the denazification and demilitarization of Ukraine as the reason for the invasion
of Ukraine and announced the capture of Ukraine within 1 week. Both the Patriarch of Russia
and the generals assured Putin that they would greet all of Ukraine with flags.Ukrainian oligarch
and Verkhovna Rada deputy Viktor Medvedchuk, who called Putin a “personal friend”
(Medvedchuk, 2018). Putin gave 10 billion to prepare the situation for Russians to enter
Ukraine, but with this money Medvedchuk founded the “For Life” party. If we draw a historical
parallel, this is exactly what happened during the Crimean War under Nicholas I. When he was
defeated, he did not want to believe it and demanded an account. When it was brought and
read, he was outraged by the existing corruption - everything that was sent from St. Petersburg
to Crimea was eaten along the way.

This is what happened now - Putin spent billions to prepare the situation in Ukraine so
that it would all be over in a week. But in today’s specific situation, the entire civilized West has
sided with Russia, unlike previous experience. They saw this conflict as their own invitation.

Today, Western analysts unanimously argue that this war could have been avoided if
appropriate measures had been taken when Russia invaded Georgia or when Russia seized
Crimea from the Ukrainians. Former German Chancellor Merkel admitted in an interview with
the BBC: “I made a big mistake, | realized late that Putin only respects power” (Shvelidze, 2022).

The number of forces on the battlefield is uneven. At the beginning of the war, Russia
had a population of 130 million, and Ukraine - 44. In addition, it should be taken into account
that despite the fact that there are 2 million unemployed in Russia, and the economy has shrunk
by 11%, despite this, according to public opinion polls According to a survey conducted by the
Levada Center at the beginning of the war, Putin's rating in Russia is 83%. However, before the
war it was 73%. https://tabula.ge/ge/news/663697-putinis-partiis-reitingi-titkmis-8-clian

In our opinion, there is no reason to doubt the fairness of this research company. Since
the Levada Center, headed by Lev Gudkov, has already been declared a foreign agency
organization in Russia, Gudkov is being persecuted. This fact can be explained by the
imperialistic nature of Russian nationalist thinking. After the introduction of the socialist
system, for a long time it was impossible to create a new national identity and national narrative
within the new geographical boundaries, political reality and international agenda, until the
Putin government put forward a series of patriotic narratives. In which, for the majority of
Russians, “Power” is identified with “Russia” and “Motherland”, with the glory of which these
people confused their own freedom and economic well-being. The concentration of power in
the hands of one person and the formation of the cult of Putin returned a sense of “pride” and
“dignity” to some Russian citizens, made them feel that the Kremlin was still strong and that
the existence of the Soviet Union in some other form was possible. The state bureaucracy and
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the Kremlin-controlled media have tried to portray Putin as a “national hero” capable of “putting
Russia back on its feet” and “restoring its dignity” after the collapse of the Soviet Union. The
topic of Ukraine occupies a special place in Putin’s myths and narratives.

Russian nationalists generally do not view Ukraine as an independent state, but the
Ukrainian people as a separate nation, and reject the idea of Ukrainian independence.

In the wake of such a high rating of Putin, the ratings of Prime Minister Mikhail
Mishustin and the State Duma, which were negative, also increased, but the biggest problem
in Russia is that both the political opposition and the absolute majority of educated and
European-educated Russian intelligentsia, accepted in European circles, supports him when it
comes to the government's imperialist policies and wars of conquest. Accordingly, reprisals
against innocent people, children. Although they do not like the “means,” they support the
‘end.”

In 1995, H. Kissinger wrote in his excellent Diplomacy: “The vast majority of Russia's
leading figures—regardless of their political views refuse to accept the collapse of the Soviet
empire or the legitimacy of the successor states, especially Ukraine.”

Unfortunately, the consciousness of Russian statisticians has not changed even in the
21st century.

In the 1990s, when Russia occupied Abkhazia in Georgia, no Russian politician seemed
to condemn this fact; Kasparov, one of the most decent people, “is going to defend the Crimean
Russians from the atrocities of the Ukrainian army.” Khodorkovsky says in an interview after
leaving prison that he is fighting for the enslavement of Chechnya, Novgorodtsev is going to
work; on Medvedchuk’s channel, Latynina is going to build something like a “new Russia” in
Ukraine.

Journalist Lyuba Sobol quotes Navalny: “Crimea is not a sandwich that can be returned”
(“Genis”, 2022); A prominent representative of the Russian intelligentsia, director and artist
Nikita Mikhalkov. Those who have always fought against censorship and idiotic prohibitions of
regimes now support Putin’s war in Ukraine and call on him to introduce censorship in Russia.

In Russia there have always been and are several people who are in opposition to the
government, progressive-minded and at the same time free from any imperialist clichés; They
protest against the war in Ukraine, but, unfortunately, they cannot change anything in the
country because they are in the minority. The majority of the population supports Putin's war
in Ukraine.

When people support a government like in Russia, it will go to great lengths in the name
of the people. That is why the consolidation of the West around Ukraine and the sanctions they
imposed are crucial in this war.

International cooperation of the West against the backdrop of the Russian-Ukrainian
war.

The more Russia bombs different cities, the more weapons are supplied to Ukraine
from 131 countries. The European Union introduced 13 packages of sanctions against Ukraine
in response to Moscow's aggression. Initially, in early May 2022, former British Prime Minister
David Cameron said that Ukraine was capable of attacking the British Network army. On April
23, London announced that it had allocated the largest budget in the country's history. The aid
package is worth US$617 million (GIR 500 million).
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More than 1,600 strike and surface-to-air missiles, including a new batch of Storm
Shadow cruise missiles, according to the press release. The distance between Rome and Rome
will be 250 km https://www.ambebi.ge/article/310923 -omshi-natos-chartva-mesame-msoplio-
oms-nishnavs-r/.

Next was Germany, which is in first place in Europe in providing military assistance to
Ukraine, among them Russia and the missile system.

The main transit country for international aid sent to Ukraine is Poland. It was one of
the first European countries to feel threatened by Russia and constantly warned NATO and the
EU about these threats.

Next was Germany, which is in first place in Europe in providing military assistance to
Ukraine, among them Russia and the missile system.

The main transit country for international aid sent to Ukraine is Poland. It was one of
the first European countries to feel threatened by Russia and constantly warned NATO and the
EU about these threats.

The main advantage for Poland is the border with Western Ukraine and the airport in
Rzeszow, which has become the main channel for the entry of Western weapons into Ukrainian
territory. Passenger aircraft there were used for the smooth transfer of aid from NATO countries
and other allies of Ukraine, as well as the delivery of small arms and heavy armored vehicles.
To this end, the United States of America and other NATO member states have deployed
additional troops, armored vehicles and air defense systems in border areas.Accordingly,
Poland found itself at the forefront of the systemic conflict that arose between the West and
Russia, and was assigned the same important function as Germany during the Cold War.
Totogashvili N., Strengthening Poland in the international arena during the Russian-Ukrainian
War (Totogashvili, 2024).

The Council of the European Union extended the sanctions imposed against Russia due
to its illegal occupation and annexation of Ukrainian territories for one year, until February 24,
2025, but despite such unprecedented assistance from Europe, the resources of European
states at this stage of the conflict were insufficient. As a result, the position of the Ukrainians
on the battlefield has worsened, according to CIA Director William Burns, “there is a real risk
that the Ukrainians could be defeated on the battlefield by the end of 2024 [without additional
assistance].” This fact once again showed the urgent need for American assistance.

Back in 2008, Edward Lucas said in his book The New Cold War: “The richest and most
powerful free countries in the world must support those small states that face threats from
Russia. It may be inconvenient, expensive, or even painful, but unless we win the new Cold War
on our own terms, we will have to fight at a time and place of our adversary's choosing, and our
adversary will prevail.” (Lucas 2008, 270).

After nearly a year of discussions and efforts, the US House of Representatives
approved the US aid package initiated by Speaker Mike Johnson to support Ukraine, Israel and
Taiwan (the so-called “Johnson Package”). which amounted to 95.3 billion US dollars:, including
about 61 billion was allocated to help Ukraine (more than a third of this amount should be used
to replenish the stocks of weapons and ammunition in the US Army, and 13.8 billion dollars will
be allocated to Ukraine purchase weapons from the United States.
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And along with air defense systems, Ukraine will also receive ATACMS long-range
missiles, which amounted to 95.3 billion US dollars: including about 61 billion allocated to help
Ukraine (more than a third of this amount should be used to replenish weapons and
ammunition in the army USA, and 13.8 billion dollars will be allocated to Ukraine to purchase
weapons from the USA. And along with air defense systems, Ukraine will also receive ATACMS
long-range missiles.

According to the Washington Post, Johnson's opposition to aid to Ukraine has changed
since he took over as speaker and expanded access to intelligence. “History will judge us for
what we do today. This is a critical time... | am a Reagan era Republican. | believe in peace
through strength,” he said.

According to CNN, there is also a personal factor that prompted Mike Johnson to
change his position: “My son is going to attend the Military Academy this fall.

Simply put, | would rather send money to Ukraine than to American boys. This is not a
game, this is not a joke” (Macharashvili, 2024).

During the announcement, Johnson also mentioned that if Russia is not stopped, it will
pose a threat to other NATO countries and the world order. That's why

The United States of America allowed Ukraine to attack Russia in order to attack itself,
but only out of love for Kharkov. This decision indicates a significant change in policy.

It is known that until this time the President refused to talk about America’s visit to
Russia on the topic of human expression. Following in the footsteps of the United States,
Germany also left Ukraine and received certain benefits from it for attacking the territory of the
Russian Federation. According to Do-i-Che-Vele, an official of the German government made a
request in this regard to Steffen Hebestreit, who recently announced and decided to fight in
the Kharkov district of Russia, the press service explained. voice of the head (Fitzkhelauri,
2024).

Conclusion

In the international system, the Russian-Ukrainian conflict represents a serious
challenge to the liberal international order and the entire civilized West, since a Russian victory
in this conflict could lead to a weakening of the Western order and significant changes in the
security environment. The Russian state sought to redefine the existing liberal order by invading
Georgia, and during the Russo-Ukrainian War clearly articulated its vision of establishing new
international norms, which is linked to Russia's historical imperial vision.

The West responded to the Russian concept with unprecedented consolidation around
Ukraine, the likes of which had not been seen since Reagan.

It is the preservation of unity by the West and the subsequent dynamics of its political
steps in this direction that will determine what the ending of the Russian-Ukrainian war will be.
In what direction and according to what scenario the transformation of international relations
will continue, on which the future of the civilized West, as well as those countries, largely
depends expressed a desire to become an integral part of the civilized world.
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CakeHoBa K. [1.

MarumcTpaHT 1 Kypca cneumanbHoctn 7M02124-NMonaurpadus,

No6paeBa XK. E.

KaHAUAAT XMMUYECKUX HaYK JOLIeHT

Ka3axckuii HaLMOHaNbHbIA Nefarornueckuii yHuBepcuTeT umMeHn Abas
(Anmarbl, KazaxcraH)

XAPAKTEPUCTUKA PbIHKA MOJUTPA®UYECKUX YCNYT KA3AXCTAHA

AHHOTaums. CoBpeMeHHOe pas3BuTHe NoAMepaduu 1 MOBbILIEHHDbI CMPOC HA
MHGUBMGYANM3MPOBAHHYIO PeKIaMHYIO MPOGYKLMIO, TAKYIO KK BU3UTKM, BYKNETbl, daaepsl n
TeKCTWIbHbIe M3geansi C 020TUNamu, CTABST repeq nomepapuyeckumu npegnpusTuamm
3agayy BbIOOPA ONTUMA/ILHO20 0OOPYgOBAHMS GAs NeyaTn Ha Tkawu, npobaemy nogbopa
TKaHeW, ux akTypy, Popmar u gpyeme XapakTepucTuku. MosBaeH1e HOBbIX BUJOB Neyatu u
Creynanm3npoBaHHo20 000pYJoBaHMS  MOGUEPKMBAET HEOOXOgUMOCTb  pelueHus  3TOW
npobsembl s IPPeKTUBHO20 GyHKLMOHUPOBAHWS MONMSPAPUIECKO20 MPOM3BOGCTBA B
COBPEeMeHHbIX YCI0BMSIX. B GaHHOM CTATbe paccMaTpMBAKOTCA Ce2MeHTbI NeYaTi PeKIaMHON
NPOGYKLMM, XKYPHANbHON Meyaty v onepaTvBHON nonmepaguu, NockobKy B HACTOsLLee
Bpems Haubonee WUPOKO PACTPOCTPAHEHHbIM, BOCTPEBOBAHHBIM U OGHUM M3 CAMbIX
nepcrekTUBHbIX  SIBASIETCA  NOAM2paduyeckoe  MCMONHeHNe  PeKNaMHON  Mpogykumn ¢
KOMMEpYecknX )KYpHA/n0B (OCHOBHOK GOXOg KOTOPbIX COCTABASeT peknama). HayuHoe
MCCNegoBaHMe OMMChIBAET BAXHOCTb M AKTYA/ILHOCTb MeYaT HA TKAHSX B COBPEMEHHOW
noamepaduueckosi  uHgycTpum.  Crarbs  0OOCHOBbIBAET, 4TO Me4yaTb HA — TeKCTwie
npegocTaBisieT  YHUKA/IbHbIE BO3MOXHOCTU G/l CO3JAHMS  MEPCOHAM3UPOBAHHBIX U
BbICOKOKQYeCTBEHHbIX gW3a¥iHOB, BOCTPEOOBAHHBIX B PA3IMUHbIX CPepax, BKMouds MOgy,
gVM3aiH MHTEPbepa M TEeKCTW/IbHOe MPOM3BOGCTBO. AHANMBMPYIOTCA TeXHOMO2MYeCKue U
3KO/I02MYeCKMe aCreKTbl, MogUepKuBas 2MOKOCTb M Pa3HOOOpa3ne MAaTepuanos, KOTopble
genaiT 3TOT BUG Meyaty K/oueBbiM WMHCTPYMEHTOM g/1si OTpAacieli, CTpemsawmxca K
MHHOBALMSAM, MEPCOHAMM3ALUMM 1 YCTORYMBOMY pA3BUTHMIO. A TAKXKE M0gYepKMBaeTcs
GKTYanbHOCTb  BbIOOPA  COOTBETCTBYIOWE20  MoAmMepagduyeckoeo  060pygoBaHus — gns
IPPeKTUBHON peann3aLmm NOTeHLMANd NeYaTH Ha TKAHSX B COBPEMEHHOM MPOM3BOgCTBe.

KnioueBble c10Ba: nonuepagus, KOHKYPEHTHAS cpeqga, nedaTb HA TKAHSX, TWMbl
PbIHKQ, PbIHOYHbIE Ce2MeHTbI, KOHKYPEHTHbIE CUJIbI.
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CakeHoBa K. []

MazanctpaHTTbiH 1 KypC MaMangbirbl 7M02124-Moanepagms,
M6paesa XK. E.

XUMUS FblIbIMJAPbIHbIH KAHGMJATbI, JOLIeHT

Abari aTbiHgarbl Ka3ak YATTbIK Negazo2ukasblk YHUBEPCUTETI
(AMatbl, KasaxcraH)

KA3AKCTAHIAFbI MOJINTPA®UAJIbIK KbIBMETTEP HAPbIfbIHbIH CUMATTAMACHI

AHgarna. [1o/mepa@usHbiH Kasipei 3aMaHFbl gamybl xKeHe BU3NTKanap, 6ykneTTep,
¢naepaep xoHe nozotvni 6ap ToxbIMa OyibIMGapbl CUSIKTbI GAPANAHFAH XAPHAMAbIK
eHiMgepae gezeH XKOFAPbI CYPAHbIC MOAUPAPUSABIK KCIMOPLIHGAPGbIH AAGbIHA MATAFA
bacyra apHanraH oHTaibl XaOGbIKTbI TAHGAy MIHGETIH, MaTanapgs! ipikTey npobnemacsiH,
0/1apgbiH GAKTypacbiH, PopmaTbiH xeHe 6Acka ga cMNATTAMANAPbIH KOSIGbI. bacnaHbiH xaHa
Typ/epi MeH MAMAHGAHgbIPbUTFaH XabgbiKTapgbiH nasiga 6onybi ocbl npobaeMaHb! Kasipai
3aMaHFbl KaFgainapga  noanepadusiblk eHgipicTin Tmimgi wymbic icTeyi ywiH wewy
KQ)XeTTiziH atan kepceTegi. byn 6anta apHamanblk eHiMgi b6acy, xypHangbik 6acna xoHe
XKegea no/mepagus ceaMeHTTepi Kapanagbl, eWTKeHi Kasipai yaKbITTa HeFyp/ibiM  KeH
TAPA/IFaH, CYPAHbICKA Me XdHe eH MepcrneKkTMBAnbiiapgbiH Oipi wapHama eHimi meH
KOMMepUMSIbIK XXYPHAAGApgbl (01apgblH Hezi32i KipiciH xapHama Kypaigbl) nommepadusibik
opbiHgay 601bin Tabbinagbl. fbiabiMyU 3epTTey OCbl 3AMAHFbI NOAMPAPUS MHGYCTPUACHIHGA
mMatagarbl 6achiIbIMHbIK MAHbI3Gbl/IbIFbI MEH 63eKTini2iH cMnaTTarigsl. Makana TokbIMagarb!
bacna ceH, MHTepbep gu3aiiHbl XoHe TOKbIMA eHGIPICIH Koca anFaHga, apTypai cananapga
CYpaHbicka e gepbecTeHgipinzeH XoHe )XOFapbl cananbl gu3aiiH acayra Gipezeii
MYMKiHgikTep — GepeTiHiH ~ Hezi3geyigi.  bacbLIbIMHbIH — OCbl  TypiH — MHHOBAUMSIAPFA,
gepbecTeHgipyze ) oHe OpPHbIKTbI gaMyFa YMTbIIATbIH Canandp yiiH Heziz2i Kypanra
ayiHangblpaTbiH MATEPMANgapgbiH Mkemginiei MeH anyaH TypainieiH 6aca kepcete OTbipbir,
TeXHOJI02USA/IbIK XKaHe 3K0I02MA/IbIK aCrekTinep TangaHagbl. COHgari-ak, 3amaHaym eHgipicre
maragarbl 6acna oneyeTiH TMiMgi icke acbipy YIWiH TuicTi noamepadusnbi KabgbiKTbi
TaHGaygblH 63eKTiniei atan etinegi.

Tyiiingi ce3gep: nonmezpagus, GacekenecTik opTa, matara Gacy, Hapblk Typaepi,
HAPbIKTbIK CeaMeHTTep, bacekenecTik KyLuTep.
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CHARACTERISTICS OF THE PRINTING SERVICES MARKET IN KAZAKHSTAN

Abstract. The modern development of the printing industry and the increased demand
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for personalized advertising products, such as business cards, brochures, flyers, and textile
items with logos, pose a challenge for printing enterprises in choosing optimal equipment for
fabric printing, selecting fabrics, determining their texture, format, and other characteristics.
The emergence of new printing methods and specialized equipment emphasizes the need to
address this issue for the effective functioning of the printing industry in contemporary
conditions. This article explores segments of advertising printing, magazine printing, and
operational printing since currently one of the most widespread, demanded, and promising
areas is the printing of advertising products and commercial magazines (whose primary
revenue comes from advertising). The scientific research describes the importance and
relevance of fabric printing in the modern printing industry. The article argues that textile
printing provides unique opportunities for creating personalized and high-quality designs,
sought after in various fields, including fashion, interior design, and textile manufacturing.
Technological and ecological aspects are analyzed, emphasizing the flexibility and diversity of
materials that make this type of printing a key tool for industries striving for innovation,
personalization, and sustainable development. The relevance of choosing suitable printing
equipment to effectively realize the potential of fabric printing in modern production is also
emphasized.

Keywords: polygraphy, competitive environment, fabric printing, market types, market
segments, competitive forces.

Beepenue

AKTyanbHOCTb MCCnefoBaHusl. Ha CErogHAWHWA fAeHb passuTie noaurpadmm
npvBeno k 6o/bLIOMY CNPOCY HAa MHAMBUAYANbHbIE PEKNAMHble MaTepuabl. Jloboi yenosek
MOXET /Ierko NONyYuTb BW3WTKM, OykneTbl, ¢naepbl, QupMeHHble ONaHKW, KOHBEpTbI,
GyTOONKM M ApYryl0 peknamHyio npogykuuio. TMosiBNeHMe Takoro BWAA YCAYr Ha pbiHke
NPMBENO K NPOM3BOACTBY HOBOrO MOAMrpaduyeckoro 000pyLOBaHMSA, a TaKkKe NOSIBAEHMIO
HOBbIX CMeuMabHbIX BWOOB MedaTu. PasHoobpasve peknamHoi npoaykuuu no3Bossiet
MOIYEPKHYTH CBOI MHAMBUAYANbHOCTb, BbIAENNTLCH HA GOHE KOHKYPEHTOB W MOALEPKMBATH
NO3WUTMBHBIA UMUMK. OAHUM U3 CMOCODOB peknambl CBOEMO TOBApa SIBASETC HaHeceHue
JIOTOTMMOB HA PA3/IMYHYI0 TEKCTW/IbHYIO MpopyKumio: dnarn, ¢yThoakn 1 KopropatveHas
ofeXaa M p. B COBPEMEHHOW NMOMMrpaduUueckoit MHLYCTPUM aKTyabHOCTb WCCed0BaHMS
00yCnoBAEHa MHOXeCTBOM Pa3HOOOpPasHbIX BUAOB MeyatW, MpefoCcTaBASOLMX LUMPOKMIA
BbIOOP [/191 NPOM3BOACTBA NEYATHOM NPOAYKLMW. CPeny HUX BbILENAETCS NeyaTb Ha TKaHSIX,
koTopas npuobpeTaer 0cobyld 3HAUMMOCTb W MOMYASIPHOCTb. ITO OOYCNOBNEHO PSAOM
bakTopoB, AenalolmMx 3TOT BW[ MeyaTu MpuBAeKaTeNbHbIM M BOCTpebOBaHHbIM. TMoabop
noaxofsiero noaurpaguyeckoro 060pyLOBaHUA [ MeuaTy TeKCTUABHOW MPOAYKLMK
npencTaBnser coboi akTyanbHyl Npobaemy, KOTopas BbITEKAET M3 HECKOMbKMX KHOUEBbIX
bakTopoB, BAMSIOWMX HA COBPEMEHHOE MoAMrpaduueckoe MpPOM3BOACTBO TakKMe Kak:
TEXHO/IOTMUEeCKMe MHHOBALUMM, pa3HOOOpa3ve MaTepuanoB M TUMOB TEKCTWAS, BbICOKMeE
CTaHZAPTbI KAYECTBA, TMAKOCTb M NMPOU3BOANTENBHOCTD, A TAKXKE, KONOrMYeckmne TpeboBaHms.

OCHOBHas 4acTb. XapakTepHOW OCOBEHHOCTBIO M30aTeNbCKO-NoNMrpaguieckoit
chepbl OesTenbHOCTU B ropoje ANMaThl IBASETCS CUNbHOE BAMSHWE MHPOPMALMOHHBIX
TEXHOMOIWIA, YTO NPEANnonaraeT MNOBbILEHHYID TMOKOCTb OTHOCALUMXCS K Hell CyObekToB
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X03A/CTBOBAHMSA. B TakMX YCIOBUSX A1 MPEANpUSTUIl 0c0D0e 3HaueH e NpuobpeTaeT oLeHKa
COOCTBEHHOW KOHKYPEHTOCMOCOBHOCTN W KOHKYPEHTHbIX MpenMyLiecTB. Bce 3T0 TecHo
CBSI3aHO C WCCNENOBAHWEM KOHKYPEHTHOW cpefbl noaurpaduyeckux npeanpusituii B
KasaxcraHe, 4To v fBASIeTCs Lenblo AaHHo pabotbi [1].

AHa/M3 KOHKYPEHTHOI Cpefibl B NMepBYIO 04epeb NOApa3ymMeBaeT onpeaeneHue Tuna
PbIHKA 1 AEMCTBYIOLMX HA HEM KOHKYPEHTHBIX CUJT: MOCTABLUMKOB, NMOTPEOMTENEN, HACTOSILLMX
W MOTEHLMANbHBIX KOHKYPEHTOB, @ Tak)Xe TOBapbl-3aMeHUTeNN. B HacTosLee BPems PbIHOK
nonurpapmyecknx paboT B AAMATbl  OTAMYAETC  BbICOKOW HEOOHOPOAHOCTbIO U
pasHoobpasnem noaurpaduuecknx npeanpusiTUii, NO3TOMY ero Hefb3s paccMaTpyBaTh Kak
eanHoe Lenoe, Kak 3To caenaHo B pabote [2, c. 40]. PbiHOK noaurpadpuueckux pabor B
KasaxcTaHe LenecoobpasHo pasfieNnTb Ha CerMeHTbl M B KaXOOM M3 HWUX PacCMOTPETb
KOHKYPEHTHYIO Cpefly ¥ NMPoaHann3npoBaTh AeiCTBYIOLLME B HEM KOHKYPEHTHble CUJbl.

Ons  noaurpaduueckoil  oTpaciM  TPaAMLMOHHO — WCMOMb3yeTcs — Cefyiolas
CerMeHTaums pbiHka noaurpaduuecknx paboT no BMAAM Me4aTHoW NpOAYKLMK: ra3eTHO-
KYPHIbHBIN, KHWKHBIFA, CETMEHT PEKNAMHOIN NPOAYKLMMW, CEIMEHT M3TOTOBNEHUS NeYaTHOV
NPOAYKLMM NPOU3BOACTBEHHO-TEXHNYECKOTO HasHauenus u ap. [3, c. 304-309]. OpHako
COBpEMeHHble TEeHAEHLMW CreLpanu3aLmy, No Halemy MHeHWIo, TpeOyloT YTOUHEHUs W
KOPPEKTUPOBKM [LAHHOM cermeHTaLun. BHeapeHne HOBbIX TEXHONOTMIA B NoAUrpadum MoxeT
NPWBECTY K NOSIB/IEHNIO HOBbIX BUAOB MPOAYKLWN UAN M3MEHEHMIO CNPOCA HA CYLLECTBYIOLLME.
Hanpumep, undposas nevarb Ha TKaHSX OTKPLIBAET HOBbIE FOPU3OHTLI AN AW3aiiHEpOB M
OpeHaoB, NPefoCTaBAsAs UHCTPYMEHT A8 CO3AAHMA UHAMBMAYANbHbIX KOMNEKLMIA OfeXabl,
[EKOPATMBHbIX 3N1EMEHTOB M TEKCTU/bHBIX M3AeAMA. KpoMe TOro, BO3MOXHOCTb Meyatt Ha
KOPOTKMX TUpPaXax CTAHOBUTCS peasibHOM, YTo cnocobeTByeT Bonee rnbkoi n ahdekTnBHOM
peakLMn Ha 3MeHeHUs B TPeDOBaHMSAX PbIHKA.

C nosiBneHnem UMQPOBOIA MeYaT Ha TKAHAX MOXET BO3HWKHYTb HOBbIA CErMeHT
PbIHKA — CreuManu3npoBaHHble YCIyri Mo Co3AaHMI0 NepCOHANN3NPOBAHHON TEKCTUALHOW
NPOJYKLMM. ITO MOTYT ObiTb KOMMAHWK, CMELMANN3MUPYIOLLMECS HA YHWUKA/IbHBIX AM3aiiHax,
ME/IKMX NapTUsX, MU AaXe YCayrax Ans MHAMBUAYaIbHbIX 3aKa30B.

Takum 0Opasom, BHefpeHve LMpPOBOI TEXHONOMMM MeYaTh Ha TKAHSX He TOMbKO
M3MEHSIET CMPOC Ha CYLLECTBYIOLLME YCAYTU, HO M MOXET CO3AaBaTb HOBbIE BO3MOXHOCTU W
CErMeHTbI PbIHKA, 3AaNTUPYSCh NoJ, HOBbIE MOTPEOHOCTM M TPeDOBAHMS KIUEHTOB.

Mpefiaraem Crefyiowylo CerMeHTaLMio Mo BUAAM W HA3HAYEHWIO MevaTHoM
NPoJyKLMM B Ka3axcraHe: XypHa/bHas 1 ra3eTHas nevarb, nevarb peknamHoi NpoayKLmm,
onepatvBHas noaurpadus, SKCKNO3MBHAA NevaTHas NPOAYyKLIMS, NeYaTb YNaKoBKU U STUKETKM
W, HAaKOHeL, KHWXHAs nevaTb. B pamkax HacTosiel CTaTbu OTPAHNYMMCS CNedylLnMm
XapaKTEPUCTUKAMM KAXIOr0 U3 CETMEHTOB:

- )KypHanbHas nevatb — neyarb MEPUOAMHYECKNX W3[AHUIA BONBLIUMMN W CPESHUMM
TUPXaMM HA KPYMHbIX noaurpaduuecknx NpeanpusTusax B KasaxcraHe, UMeOLMX NOMHbINA
cnekTp 0obopyaoBaHUs O CKOPOCTHOWM  MOJHOLBETHOM NeyaTn W MOC/efyloLLeit
nocneneyaTHoit 06paboTku M3nanuin. Tunorpagun AAHHOTO CErMeHTa UMEIOT, Kak Mpasuso,
00opyfoBaHwe [1s NevaTy ras3er, HO ero 4os Mo CPaBHEHMIO C 060pYAOBaHVEM Afs MevaTy
KyPHaIbHOM NPOAYKLMM Mana.

- Ta3eTHas MeyaTb — 3TO TAKXKE MeYaTb NMEPUOAMYECKMX M3[AHUI B KasaxcTaHe, HO
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Tpebytowlas HanMuMe HEeCKosbko MHOTO 000pymoBaHWs. MMonurpaguueckve NpeanpusTyhs
JAHHOTO CErMeHTa Takxe MOTyT UMEeTb BO3MOXHOCTb W3rOTOBJIEHUS )XypHANoB, bpoLutop,
OykneToB, ofHaKo [ong Takux paboT B nopTdene 3aka3oB [AaHHLIX MPeLnpUATWA mana
(npumepom  MoryT — cayxutb  OAO  «TUMOTPA®GUSA  KAZPRINT», 3A0  «CeBepHblii
KasaxcraH») [5, c. 55-601].

- MeyaTb peknamHON MpOAYKUMM B Ka3axcTaHe OCYLLECTBASIOT MPeLnpHsTUS,
060py/AOBaHHbIE MalUMHAMK NUCTOBOM OPCETHOM MeyatH, Umeiollme B CBoeM mopTdere,
rnaBHbIM 00pa3oM, 3akasbl Ha neyarb IMCTOBOK, OykneToB, OpOLLIOP, KaTanoro M Npoyeit
NPOAYKLMW, MpefHA3HAYEHHOM A4St NPOABMXKEHUS Pa3/IMYHbIX TOBApOB W yC1yr. Heobxoamumo
OTMETHTB, UTO TaKOE Ha3BaHue CerMeHTa BECbMa YC/IOBHO, T. K. pekaMHas NMPOAYKLMS MOXeT
JOCTUraTb MWIMOHHBIX TUPAXeH, a MOXET WMMETb TUPAX BCEro HECKObKO COTEH
3K3eMNASpoB M TOrAa, O4EBMAHO, HepauMoHANbHO MCMOMb30BaTh MALUMHBI MCTOBOW
odceTHoM neyaru. [6, c. 1462-1476].

- KHwkHas nevyatb - nevatb KHUI B MsArkoii 0bnOXKe W TBEpAOM mneperieTe.
MNpennpusTys, paboTatoLime C OOHUM U3 CErMEHTOB NeYaTHO NPOAYKLMM, XapaKTepu3ytoTcs
HaaMuMem  onpegeneHHoro  0OOPyJOBaHWS,  MWUHWMANbHO — Heobxogumoro  Ans
NoAUrpadmueckoro UCMoaHeHWs TOro AW MHOTO BKAA MeYaTHOW MpoayKuuu. Hanpumep,
KYPHT TMPXOM HECKO/IbKO COTEeH TbiCSY 3K3eMnaspoB TpebyeT MalUWHbI PYJIOHHON
OpCeTHOM MneyaTn, a JMCTOBKM TUPAXKOM B HECKOAbKO COTEH 3K3eMM/ISPOB, OYEBMAHO,
HeoOXOAMMO MeyaTaTb TOMbKO Ha LWMQPOBOMA MeyaTHoi MatumHe. ONTUMAbHBIA NapK
000pyA0BaHNS, HEOBXOAMMbIV 15 TOFO MAW MHOTO BUAA N HA3HAYEHMS NeYaTHOM NPOayKLMK,
npenonpenensieT Gapbepbl BXOAA HA PbIHOK M pa3smMepbl NpeanpusTus. B pesynbrate uero
X03ACTBYIOWME CYOBEKTbI PblHKA MOAMTPagUyecknx paboT MOXHO MoApasfenuTb Ha
KpYrHble, cpegHmne n menkue [7, ¢. 296-302].

- MeyaTb Ha TKaHAX — 3TOT CErMeHT BK/IOYaeT B cebsl neyarb Ha PasiMuHbIX
TEKCTUbHBIX MaTepuanax, Takmx Kak XI0mMokK, WenK, noauacrep w ap. OH MOXeT ObiTb
MCMOAb30BaH /151 CO3AaHNS NePCOHANM3MPOBAHHON OAEX/bI, TEKCTUABHBIX M3fenuii, hnaros,
GaHHepOB, 1 ApYrUX TEKCTU/bHBIX MPOAYKTOB.

Mouemy neyarb Ha TKaHsX NyyLUe Apyrux:

MepcoHaMM3aums U yHUKaNbHOCTb: MevaTb Ha TKaHsX NPesocTaBAseT BO3MOXHOCTb
CO3/1aHNS YHUKA/IbHbIX W EPCOHANN3MPOBAHHDBIX AN3aMHOB, YTO 0CODEHHO aKTyabHO B Chepe
MOfibl M An3aiiHa MHTEPbepOB.

JKonornyeckasl yCTouMBOCTb: B OT/IMYME OT HEKOTOPbIX TPAAMLMOHHBIX METO0B
neyaTn Ha TEKCTWIE, HOBble TEXHOJOTMM, Takne Kak LndpoBas neyatb, Moryt ObiTb Gonee
3Hepro3pPeKTUBHbIMU 1 IKONOTUHECKM YCTONUMBBIMU.

TMbkocTb npousBoacTea: Lindposas neyatb Ha TKaHsX no3sosseT pabotath C
KOPOTKMMW TWpaXamu, uTO [JenaeT NpouM3BOACTBO 0Oonee TMOKMM M afanTMBHBIM - K
TpeboBaHMAM pbIHKa.

PasHoobpasue matepuanos: leyaTb Ha TKaHAX MOXET ObiTb OCYLIeCTBNEHA Ha
Pa3/IMYHbIX BMAAX TKaHeN, OTKPbIBas AOMONHWTENbHbIE BO3MOXHOCTM [ TBOPYECTBA W
MPOW3BO/CTBA YHUKA/bHbBIX MPOAYKTOB.

Meyarb Ha TKAHAX MPESOCTAB/SET YHWKA/IbHbIE BO3MOXHOCTM /15 TBOPYECTBR,
NepCcoHaM3aLMm 1 CO3AaHNS BbICOKOKAUYECTBEHHbIX TEKCTUbHbIX NPOJYKTOB, UTO iEN1aeT 3TOT
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CerMeHT MpUB/EKATENbHbIM B KOHTEKCTE COBPEMEHHbIX TEHAEHLM B MOTPeOUTENbCKOM
MOBeEHNN 1 TEXHONOTMYECKOTO Pa3BUTHS.

Takum 06pa3oM, Kaxablid CErMEHT TArOTeeT K Kakomy-1nbo pasmepy npegnpusTuil.
NcknioyeHne COCTaBASIET CETMEHT NeyaTi YNakoBKU U STUKETKM, MOCKOJIbKY OH cam no cebe
SIBASETCS HEOAHOPOAHbIM, 4TO 00YCNI0BNEHO MHOrOOOpa3nem BMAOB YMAaKOBKM U STUKETKM,
O[JHAKO €ro pacCMOTPEHME BbIXOAMT 32 PAMKM HALLEro 1CCeA0BaHMS.

KOHKYpeHTHast Cpefia, a, 3HauuT, W [eiiCTB1E KOHKYPEHTHBIX CUA, B KXKAOM CerMeHTe
pbIHKa noanrpaguyeckyx paboT UMEIOT CBOIO CreLnduKy

HecmoTpst Ha 60/1bLUOE CXOACTBO KOHKYPEHTHbIX CV1, AENCTBYIOLMX B NEPEUNCIEHHbIX
CerMeHTax pbiHKa noaurpaduyecknx pabot, cnesyer NpusHaTh, YTO AeiCTBME HEKOTOPbIX W3
HMX No-pasHomy nposenset cebs. [8, ¢. 3-171.

CermeHT TKaHeBO/ neyatu, umes Hanbosee BbiCOKME BXOAHble Dapbepbl, BOMpaeT B
cebs KpynHeniume NpeanpuaTus KasaxcraHa. Taknx NpeanpusTvii NNLb HECKONBKO eANHMUL,
4YTO MO3BO/ISIET FOBOPUTH 00 OIMTONONM B JAHHOM CErMEHTE PbIHKA. VI3BECTHO, YTO TMM PbiHKA
CYMTAeTC  ONMTONOANCTMYECKMM, ecin 40  MpOLEHTOB  Npou3BOAcTBA W CObITa
koHTponupytoTcs TOO "SOUTH TEXTILINE KZ", TOO "HOBOIM3K", TOO "YHUBEPCAJI" 1 TOO
"MPON3BOACTBEHHO-KOMMEPYECKAA ®UPMA "KA3AXCTAH TEKCTU-NAMH" [9, c. 138].
BbICOKMe BXxOAHble Gapbepbl B AAHHbIA CETMEHT, CBA3aHHble C HEOOXOAMMOCTbIO CEPbE3HbIX
WHBECTULWIA, COEPXKMBAET MPUTOK B HETO HOBbLIX KOHKYPEHTOB. KanuTanoemMkoCTb AaHHOro
CermMeHTa 00yCNoBeHa TeM, YTO PYNOHHbIE OPCETHbIE NeYaTHbIe MaLUVHDBI ABASIOTCA Hanbonee
A0porumu. NMprUMepom KpYMHOM 1 MOLLHOI pyNoHHOM odceTHoi MawwmHbl Heidelberg moxeT
ObiTb  "Heidelberg Speedmaster XL 162". 3To o6opynoBaHue npefHasHayeHo Ans
KpynHodopmaTHOM NeyaTy U CNpoekTMpoBaHo s 06paboTku 6onblunx Gopmaros bymarn. B
3aBUCHMOCTM OT KOHQUMrypauuu 1 onuui, CTOMMOCTb TakoM MalUMHbI MOXET COCTaBASTH
MHOTOMMW/IIMOHHbIE 10N1N1apb.

Metoponorus ucciesoBanHus. OCHOBHbIM CMOCOOOM MONYYeHWs 300paXeHN Ha
TKaHsX TPAAMLMOHHO ABAIsieTCs TpadapeTHas nam WwenkoTpadapeTHas nevatb. TpadapeTHas
neyaTb — Camblii CTAPbIA 1 MPAKTUYHBIA METO/, NeYaTtu.

MeyaTHO-TEXHMYECKME W KA4yecTBEeHHble CBOMCTBA TKaHW (CETKW) OMpenensioTcs
MaTepuanoMm, TMHUATYPON (KOIMYECTBOM HUTEN CETKM HA CAHTUMETP ee J/INHbI), TONLLMHON
TpadapeTa, CTeneHblo OTKPLITOCTW CETKM (OTHOLUEHVME CYMMApHON MAOLAAM BCEX slueek K
o0Luei naowaam ceTkn B NpoLeHTax).

[Lnst NpsIMOI MevaTy no TKaHsM MOAXOAMT NPAKTUUECKM 000 TUM TKaHW, Ha KOTOPOI
YepHKAA MOTYT NMOMMEPH30BaTLCS. Ha NpakTHKe 3T0 1000I BbICOKOKAYECTBEHHDI TEKCTUb,
MCMOAb3yemblii B pekaame 1 NPOABMXKEHNM, a TaKxke Ans 00bIYHOW Ofexpl.

Ewe oavH cnocob neyatu Ha TKaHsx - CyDAMMALMOHHas neyaTb. B OCHOBe 3TOrO
METO/Ia NeYaT NexuT NpoLecc cybammaumm - nepexosa TBEPAOTO BeLLECTBa B ra3006pasHoe
6e3 xuakoin dasbl. [10, c. 304].

MeTog, cybnmmaumn He nofpasymeBaeT nepexofa BCero cosi Kpacku ¢ bymaru Ha
TKaHb. OH OCHOBAH Ha CBOMCTBE HEKOTOPbIX KpacwuTenen nof BO3OENCTBUEM Temmneparypbl
nepexoauTb B ra3000pasHoe coctosHue (CybammmpoBaTbes). Monekyibl KpacuTens obpasyior
XMMUYECKYIO CBSI3b C ONpee/ieHHbIMY aKTUBHBIMM FPYNNamMm1 MOIEKY/1 BONIOKHA, MO3TOMY 3TOT
METOZ, NMPUMEHWM TOMbKO K CMHTETUYECKMM WM CMECOBbIM TKaHSM C COLEPXaHWem
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CUHTETUKM He MeHee 60 %. KpacouHblil CNOi B TPAAMLIMOHHOM MOHWMAHUM OTCYTCTBYET,
MO3TOMY C MOMOLLbIO 3TOW TEXHOMOTMM MOXHO MOJY4aTh M30OPAKEHNS TONbKO Ha Genoi
TKaHwu. [11].

Bbibop TpadapeTHOM neyaTM 4acTo OMpemenseTcs Tem, 4TO MCMoMb3yemoe
060py/AoBaHye NPaKTUYeCKN He HakNaAblBAeT OrpaHNyeHnii Ha popmart neyarm.

M3-3a pasHoobpasnsa cnocoboB neyatm W TUMOB Me4aTHOro 0OOPYNOBAHMS
paboTHMKam chepbl onepaTUBHON NOAMIPadKM CTAN0 CAOXKHO ONPEAEANTLCS C BbIOOPOM TOTO
AW MHOTO TMNA 060PYA0BaHNA 415 NeYaTH Ha TkaHw. [12, c. 324-328].

PesynbTatbl MccienoBaHns. HayuHast npobaema AaHHOMO UCCEN0BAHNS 3aK/IH04AEeTCs
B OTCYTCTBMM METOAMKM BblGOpa 000pyA0BaHUS A5 ONEPATUBHOW NevaTh Ha TKaHMW.

MpuknagHas npobnema 3akNlOYAETCH B HEAOCTAaTOMHOW aBTOMATM3auuu npoliecca
BbibOpa 060pya0OBaHMS 415 ONEpaTUBHOM NevaTy Ha TKaHW. [N peLleHns 3Tux 3afay B CTaTbe
OblIM MCMNOB30BaHbI Takne 0bLLeHAY Hble METOADI, KAk CUCTEMHbI W CTPYKTYPHBbIA aHanu3,
KOTOpble MO3BOAMAM M3Y4WUTb TeOopeTudyeckue acrnekTbl W OCOOEHHOCTM MpaKTUYEeCKoi
peanu3aLym npoLecca nevaTu Ha TKaHw.

B 4acTHOCTW, CMCTEMHDINA U CTPYKTYPHbIA aHanu3 Gbinn MCNONb30BaHbI TaKXKe s
aH/IM3a OCHOBHbIX BU0B NEYaTy HA TKAHW, U3y4eHUst OCHOBHbIX 3TAN0B NeYaTHOro npotecca
¥ NeyaTHoro 060pyAoBaHMS ANs NeYaTh Ha TKaHMW.

Mpy NOCTPOEHWM MeTOAMKM BblbOpa 00OpYAOBaHMS 0151 Me4aT Ha  TKaHW
MCNONb30BA/IMCb MaTemaTuyeckne MeTofbl U MOAEAN, & VMEHHO: 3KCMEepPTHbIA MOAXod M
MaTpW4Hble MOAIENN, KOTOpble BblN UCNOAb30BaHb! A4S CHOPMYAMPOBKM Habopa KpuTepyes
ans Bblbopa obopyfoBaHMs AAS MeyaTu Ha TKaHW. [Ns MCCnefoBaHWs OCOOEeHHOCTel
000py#OBaHMA A1 MeyaTu Ha TKaHW WCMOAb3YIOTCH MHAYKUMA W dedykums; OueHka
COrNACOBAHHOCTM MHEHW1 3KCNEepTOB MPOBOAMACH C MOMOLLbIO KOIDdHLIMEHTA KOHKOpAALWMM
KeHpganna.

Onpefenerne Bcex BO3MOXHbIX HAO0OpoB 060pyAOBaHUS ANs CO3AHMS KOMM/EKTa,
MNOSHOCTbIO 0becreymBatOLLEro MpOLLECC OMepaTMBHOM MevaT Ha TKaHW, MPOBOAMAOCH C
MCNONb30BaHNEM METOAA AIMCKPETHOrO NMPOrPAMMMUPOBAHUS.

[Lnsi ero petuerws Obln NPUMEHEH OfUH U3 METOA0B OTCEYEHUS - ANTOPUTM [lanbToHa-
JineBennHa. Pa3paboTka cMcTemMbl NOAAEPXKKM NMPUHSTUS PeLeHuii no BbIbopy 060pyfoBaHNs
[J/151 eYaTh Ha TKaHW peain3oBaHa ¢ ncnonboBaHuem Visual Studio 2010 Professional Edition.

3aknioyeHne. B 3ak0yeHMy, NpOBefieHHbI 0030p Pa3nYHbIX BUAOB Medvatu
No3BO/ISIET CAENATh BbIBOJ, O TOM, YTO CyLLeCTBYeT pa3HooOpasue TEXHONOM M MaTepuaos,
KaX/ibll U3 KOTOPbIX MMEET CBOW YHWKa/IbHble 0COOEHHOCTM W NMpUMeHeHKe. B Xofie aHanm3a
Mbl PAaCCMOTPENN TA3€THO-XYPHATbHYIO MPOAYKLMIO, KHUXHYIO MPOAYKLMIO, peknaMmHyto
NPOAYKLMIO, MPOMbILLIEHHO-TEXHUYECKYIO MPOLYKLIMIO, & TAKXKE BbIAENNAN CETMEHT NevaT Ha
TKaHsIX.

Cpef Bcex pacCMOTPEHHBIX BIAOB nevatit 0coboe BHUMaHMe NpyBieKaeT nevarb Ha
TKaHsX. 3TOT CerMeHT 0DOCHOBBIBAET CBOKO MPUB/EKATENBHOCTb B KOHTEKCTE COBPEMEHHDbIX
TPEHOOB ¥ MOTPEOMTENbCKMX MpenmnoyTeHuit. MeyaTb Ha TKaHAX O0OECreuMBaET BbICOKYIO
CTeneHb NepcoHanu3aumy, No3BOASET CO3AABATb YHUKANbHbIE U UHAMBUAYAIbHbIE AN3AiiHbI,
YTO HaXOAMT MPUMEHEHWE B Pa3/IYHbIX 0ONACTsX, BKIOYASA MOLY, JEeKOp M MPOM3BOACTBO
TEKCTUNbHbIX U3
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3Ta TexHoMorMs Takxe 00NafaeT 3KONOMMYECKON YCTOMYMBOCTBIO, TMOKOCTbIO
NpPOM3BOACTBA W pa3HooOpasvMeM MaTepuasoB, YTO [eNaeT ee BaXHbIM 37EMEHTOM
COBPEMEHHOI MOANrpaguyeckon MHAYCTpuM. MeyaTb Ha TKaHAX CTAHOBMTCS He TO/bKO
Cnoco0oM BOMAOTUTb TBOpYeCkMe naen, Ho N 3GdeKTUBHBIM peLleHeM s NPeAnpusTHi,
CTPEMSILLMXCS COOTBETCTBOBATL TPEOOBAHMSIM COBPEMEHHOTO PbIHKA.

Takum 00pa3om, B KOHTEKCTE LUMPOKOrO CreKTpa BO3MOXHOCTeH W noTpebHoCTel
Pa3NN4HbIX OTPAC/el, NeyaTb Ha TKaHSX BbIAENSETCH KaK OAWH U3 Hanbonee NepCrekTUBHbIX
1 BOCTPeBOBAHHDbIX BIAOB NevaTy, OTBEYAIOLLMI COBPEMEHHbBIM TPEOOBAHWMSM 1 OXMIAHNSM
notpebuTeneii.
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SECTION: CHEMISTRY

YK 615.014.2
AbunkacoBa Canayraw OpbiH6aeBHa, byry6aeBa lN'ynbHap OcnaHaKyHOBHa,
YXanen Anpap CokeHybl
ANMaTUHCKUI TexHONOTMYeCcKuini YunBepcutet
(Anmatbl, Ka3zaxcraH)

PA3PABOTKA MUKPOPEAKTOPHOIO CUHTE3A HA OCHOBE XJIOPAM®EHUKOJIA

AHHOTALMS. B COBpEMEHHOM KOHTeKCTe (papMaLieBTMYeCKOH MHGyCTpuu u
MEgUUMHCKOIM HAYKM, MOCTOSIHHbIA MOMUCK HOBBLIX U IPPEKTUBHbIX METOgoB CMHTe3d
JIEKAPCTBEHHbIX MPernapaToB SIBASETCS HEOTbEMAEMON YACTbIO CTPeMUTENbHO20 PA3BUTHSI.
OgHUM M3 MepcreKTUBHLIX HanpasieHwsi B 3Tofi  obnactu  saBasercs  pa3paboTka
MWKDOPEAaKTOPHO2O CMHTe3d HA OCHOBe XI0PAMPEHMKONd — LMPOKO MCMO/b3yemMo20
aHTUOMOTMKA B MEGULMHCKO MPaKTMKe.

KnioueBble €10BA: MUKPOPEAKTOPHDbIA CUHTE3, X/1I0PAM@EHNKON, aHTMOUOTHK,
ONTUMM3ALMS NPOLIECCd, SPPeKTUBHOCTb, SKOHOMMUYECKAS BbI20gA.

Abilkasova Sandugash Orynbayevna, Bugubaeva Gulnar Ospanakunovna,
Jalel Didar Sakenuly

Almaty Technology of University

(Almaty, Kazakhstan)

DEVELOPMENT OF MICROREACTOR SYNTHESIS BASED ON CHLORAMPHENICOL

Abstract. In the modern context of the pharmaceutical industry and medical science,
the constant search for new and effective methods of drug synthesis is an integral part of rapid
development. One of the promising directions in this field is the development of microreactor
synthesis based on chloramphenicol, a widely used antibiotic in medical practice.

Keywords: microreactor synthesis, chloramphene

AKTyanbHOCTb TeMbl: Pa3paboTka MWKPOPEAKTOPHOTO CMHTE3a Ha OCHOBe
xnopameH1Kona akTyaibHa M3-3a MOTeHLUMana MosbilleHUs SGEKTUBHOCTM, CHUXKeEHUS
BO3JENCTBMS HA OKPYXKAIOLLYHO Cpefly, YyuLleHunst 6e30MacHOCTW. TEXHONOMYeCKIit nporpecc
1 NOTPeBHOCTM B MEANLIMHE NOAYEPKUBAIOT BKHOCTb UCCNIEN0BAHMIA B STOM HAMPaBAEHUU.

MuKpopeakTopbl: NpUMeHeHne N CTPYKTYpa

MUKpOpeakTopbl NpeacTaBastoT coboit MUHUATIOPHbIE YCTPOICTBA, pa3paboTaHHble
ANt NPOBEEHNst XMMUYECKMX PeakKUmMil B MUKPOCKOMMYeCkoM Maciutabe. 3Tn ycTpoicrsa
obecneunsaiot 6onee 3QPeKTNBHOE, TOUHOE U KOHTPOAMPYEMOE MPOBEAEHNE XUMMUYECKNX
npoueccos [1].
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OHM VCMOAB3YIOTCA B XUMUM, OMOTEXHONOTMM 1 dapmaLeBThke A5 MOBbILLEHMS
3G PEKTUBHOCTW, TOHHOCTM U KOHTPOAS MPOLIECCOB CUHTE3A, YTO MPUBOAMT K MUHUMU3ALMM
0TX0fl0B W 0onee 3pPeKTMBHOMY MCMONb30BAHMIO peareHToB. MUKpOPEeaKTOpbl Takxe
HaXOAAT NPUMeHeHe B UCC/IE0BAHNSIX KaTann3a, 3HepreTyke n apyrux obnacrsix.

ABTOMATM3MPOBAHHbIE ~ MUKPOPEAKTOPHble ~ CUCTEMbl  BKIKHalT B cebs
MMUKPOPEAKTOpbl, MUKPOCMECUTENN, TennooOMEHHMKM C TepMocTatamn M uYnnepami,
HaCcOCbl, PerynsTopbl MOTOKA W fAasneHus, online aHaAMTUKYy WM LEHTPaNM30BaHHYIO
yNpaBAsioLLYIo OnepavLyoHHyto cucTemy [2].

Cxemartunyeckoe npeacTaB/ieHne MUKpOpeakTopa.

2 Uhryuepoep xecreci I

il

=

{11

PUCyHOK 1. OCHOBHbIE NPUHLUMNbI MMKPOPEAKTOPHOIO CMHTE3a Ha OCHOBe
xnopamdenukona:
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1.Manble 00bembl peakLUMOHHOW  Cpedpl:  WCMOAb30BaHWME  MUKPOPEAKTOPOB
npegnonaraer paboty C ManbiMM 00bEMAMM  PEAKLMOHHBIX CMeceid. ITO Mo3BoAseT
YMEHbLUMTb BPeMs peakLuy, 00ecneynBaeT Nyyiumin TennoodMeH 1 NoBbILAeT 6e30MacHoCTb
npotecca.

2.YNnydlleHHbIA  TennooOMeH: MUKpPOpeakTopbl no3gonsioT 6onee  3ddeKTMBHO
yrpasAsTh TENNOBbIAeNEeHNeM B NpoLiecce peakuyu Gnarofaps yBeanyeHHoi NoBepxHOCTY
KOHTaKTa peareHToB. 3T0 0COOEHHO BAXXHO MNP peakLnsix, CONPOBOXAAIOLLMXCA BblAeNEHNEM
WA NOT/OLLEHNEM Tenna.

3.TOUHDBI KOHTPO/Ib NAPaMETPOB: MUKPOPEAKTOPbl 00ECreynBaloT 6o/ee TOUHbI
KOHTPO/Ib TeMNepaTypbl, AABAEHUS U APYrMX NApaMETPOB Peakunn. 3T NO3BO/SIET AOCTUYb
ONTUMAbHbIX YC/IOBWIA CUHTE3] XNopamMbeHnkona n 13bexatb NOOOUHbIX peakLmii.

4.BbICTpble PeAKLMOHHblE CKOPOCTU: M3-3a YBE/NMYEHHON MOBEPXHOCTY peakuun 1
Gonee MHTEHCMBHOTO NepeMeLLNBaHNS MUKPOPEAKTOPbI 4acTo obecreurBatoT bosee BbICOkMeE
PeakLMOHHbIE CKOPOCTH, YTO MOXET COKPaTUTb Bpems npoliecca cuHTesall].

Bbi6op x10paMpeHnKona A1 MMKpPOPeaKTOpPHOro CUHTe3a:

Bbibop  nopxopsiiero  xaopamdeHukona i MUKPOPEAKTOPHOr0  CMHTe3a
npeactasnseT coboi KMoYeBOW 3Tan B 00ecreyeHuM YCmewHoCcTU npolecca. BaxHo
YUMTbIBAaTb He TOMbKO XWUMWYECKMe CBOWCTBA COEAMHEHMS, HO W ero CTabWIbHOCTb,
0e30MacHOCTb, PAaCTBOPUMOCTb, A TaKXKe COBMECTUMOCTb C 060pyA0BaHMEM W SKOHOMUYECKMe
dakTopbl. TwarenbHblii aHanM3 3TUX acmekToB MoMoxeT obecnednTb 3OEeKTUBHOCTD,
0e30MacHOCTb M HAf@XHOCTb MWUKDOPEAKTOPHOrO CMHTEe3a XxnopamdeHukona. Mpu 3Tom
BAXHO OPMEHTUPOBATbCA HAa [OKYMEHTUPOBAHHblE XapakTepucTukM W TpeboBaHWs
KOHKPETHOro MpoLEecca, uYTO COAENCTBYET [OCTUXKEHUIO OMTUMANbHBIX Pe3ynbTaToB B
bapmauesTnyeckom npownssoacTse [31.

Xumuueckme cBoiicTBa xnopamdeHmnkona:

CTpykTypa x1opamdenmnkona.

XnopamdeHnKon, M3BECTHbIN Takke Kak NeBOMWLETMH, NpeacTaBaseT coboil
AHTUMMKPOOHDIF Npenapar C WMPOKUM CNEKTPOM [eNCTBUS. ITOT BakTepuocTaTuyeckuin
AHTMOMOTWK MHrMOWpYyeT cuHTe3 Oenka B OakTepuasbHbIX KNeTKax, YTO [enaer ero
3ddeKTMBHBIM CpenctBoM Ans 6opbObl ¢ pa3anyHbIMKM GakTepUanbHbIMKU MHAEKLMAMM.
CTabunbHOCTb, PACTBOPUMOCTb U MEXaHW3M JEeiCTBUS XN0paMPEHNKONA AENAIOT €r0 BAXKHbIM
MHCTPYMeHTOM B Gopbbe ¢ GakTepuanbHbIMK MHPEKLUMSIMU, HECMOTPS HA OrpaHW4eHHoe
MCMO/b30BaHME 13-3a NOTEHLNA/IbHBIX PUCKOB.

XnopamdeHukon, xumunyeckas dopmyna kotoporo C11H12CI2N205, npencrasnsier
€000I aHTUMUKPOOHBIN Npenapat ¢ MHTEPECHBIMU XUMWUYECKUMI CBOMCTBAMM:

- du3snueckas dopma: xnopamPpeHnkon MoXeT ObITb NpecTaBieH B BUe BecLiBETHBIX
VI CNNETKa XXeNToBaTbIX KPUCTANIOB, NOPOLLKA MW KPUCTANINYECKO MACChI.

- TOYKa nnasnexHus: okono 149-153 °C.

- pacTBOPMMOCTb:  XJ0pPaMQEHMKON  XOPOWO  PacTBOPUM B OPraHWuYeckmx
PaCTBOpUTENSX, TaKUX Kak CNUPT, AMMETWUACYbGOKCH, alueToH. B BOoAe pacTBOpPMMOCTb
OrpaHuyeHa.

- MOJIeKYNsipHAs Macca: npuMepHo 323.13 r/monb.
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- MeXaHu3M [eACTBUA: 3TOT aHTMOMOTUK MHTMOMPYET C1HTE3 BakTepuanbHbix OEKoB,
010KMpYs aKTMBHOCTb hepMeHTa nenTuamMaTpaHcdepasb.

- CTabunbHOCTb: XN0pam(eHNKoN YyBCTBUTENEH K TEMY U CBETY, U ero CTabubHOCTb
MOXEeT ObITb 3aTPOHYTa B ONpefeneHHbIX YCI0BUSX XPaHeHUs.

- (dapmauesTMyeckoe npuMeHeHne: XA0paMPEeHUKON LUIMPOKO WCMOAb3yeTcs B
MeAMLIMHCKO NpaKTUKe A5 le4eHns pa3NniHbix GakTepranbHbIX HPEKLMIA.

3HaHMe 3TUX XMMWUYECKMX CBOWCTB NO3BOISIET B0/1Ee NMOMHO MOHSTb XapaKTepUCTUKN U
1CnoNb30BaHwe X10pamMmpeHnKona B MeAULIMHCKIX 1 (papMaLieBTUUecKmX npunoxeHnsx[4].

MeToauKa nonyueHus NpouMsBOAHbIX XA0pampeHnKoaa B MMKpopeakTope

1. [loArotoBKa peareHToB: OYUCTUTb M OTMEPUTb HY)KHbIe PeareHTbl.

2.HacTpoiika MMKpOpeakTopa: YCTaHOBUTb  MMUKPOPEaKTop M napamerpbl
(Temnepatypa, faBieHe).

3.3arpy3ka peareHToB: MOMECTWUTb peareHTbl B CUCTEMY MOAAYM W HACTPOUTb
J031poBaHue.

4.0nTumMuzauma yCnoBMI: HACTPOUTb ONTUMAbHYIO Temnepatypy, AaBjleHne U
CKOPOCTb MOTOKA.

5.MpoBefeHne peakLmu: 3anyCcTuTb NPOLLECC, MOHUTOPUTL B Pea/IbHOM BPEMEHN.

6.C60p 1 ouncTKa nNpoaykTa: cobpaTb NPOAYKT, MPOBECTU HAYAbHYIO OYNCTKY.

7. AHann3 npopykTa: NpoaHaM3npoBaTb NPOAYKT Ha CTPYKTYPY U YMCTOTY.

8.0NT1MM3aLys 1 NOBTOPeHUE: Npu HEOOXOAMMOCTH ONTUMU3MPOBATL NApaMeTpbl U
NOBTOPUTL NpoLIecc.

Peakuus o0pa3oBaHus ruapokcamarta xenesa (111).

BoccraHoBneHne cybcTaHumM O MPOW3BOAHOIO MMAPOKCMAAMUHA (HarpeBaHue C
LIMHKOBbIM MOPOLUKOM B MPUCYTCTBUM Ka/bLns XN10pWaa) C NOCEAYIOLLMM aLuIvpoBaHNem
OeH30MIXN0pPMAOM M coneobpa3oBaHueM C pacTBOpom xene3a (I1l) xnopuaa B NpUCyTCTBUM
xnopodopma.

BoAHbIi €O [LO/KeH OKPALUMBATLCA B LBET OT CBET/NO-(MONETOBO-KPACHOTO [0
nypnypHoro.

cl

NHCOCHCI, ]

| ? CaCly, Zn CHC=0
OZNQQH-CH-CHQOH —— = HON R ==

OH
i FeCl, o -

s O PO 2 [y IO

0 0 3

3aKniouenue:

Pa3paboTka M1KPOPeAKTOPHOrO CMHTE3a Ha OCHOBE x/lopaMdeHnkona nNpeacTasaseT
coboii nepcrekTMBHOE HarpasieHne B 006nacTM dapmaleBTUYecKUX WCCaefoBaHuia. 31a
TEXHOMOrMYEeCKas  MHHoBaLMA  obellaeT  yayuwuTb  3GeKTMBHOCTb  MPOM3BOACTBA,
obecneunBas Gosee TOYHbIA KOHTPOAb HAf, PeaKLMOHHbIMW YCOBUSMU W MUHUMU3MPYS
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NnoTepn peareHToB. Ml/leOpeaKTOpbl MO3BO/SIOT CHU3UTb BO3[OENCTBME HA OKpY>XatoLyto
cpeny, ncnonb3ys MeHbLLne 00Obembl peakUNOHHbIX CMecCei.
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AbunkacoBa CaHpayraw OpbiHOaeBHa, byry6aesa lNyibHap OcnaHaKyHOBHa,
Hypra3bl lnaHabonatéekKbi3bl
ANMaTUHCKUI TexHONOrHYeCcKuin YHusepecutet
(Anmartbl, Ka3axcraH)

PA3PABOTKA MUKPOPEAKTOPHOIO CUHTE3A /19 NOAYYEHUA METPOHN]IA30J1A

AHHOTALMS. B nocnegHue gecsTunetus MUKPOPeaxKTOpHbIA CUHTe3 CTaA OgHUM U3
K/II04eBbIX HANPABEHUI B 0OIACTY XMMUYECKOI TeXHO02uK, pegocTaBss 3ppekTuBHbIe 1
MHHOBALMOHHbIE MeTOgbl G/ISl CUHTE3A PA3/INYHBIX COegUHEeHMI. OCHOBHOE MpenMyLLecTBO
MWKDOPEeakTOpoB 3aK/OYAEeTCs B MX CrOCOOHOCTM 00ecneynBaTb TOUHbIA  KOHTPO/b
napameTpoB pPeakLmy, MUHUMM3MPOBATL OTXOgbl M MOBbILIATL 6E30MACHOCTb XUMUYECKMX
1poLeCccos.

KntoueBble cnoBa: MuKPOPEAKTOPHbIF CUHTE3, METPOHMUGA30/, ONMTUMU3ALMS
YCN0BUI peakLium, MPOTUBOMUKPOOHbIN 1 MPOTMBONPOTO304HbIN Npenapar.

Abilkasova Sandugash Orynbayevna, Bugubaeva Gulnar Ospanakunovna,
Jalel Didar Sakenuly

Almaty Technology of University

(Almaty, Kazakhstan)

DEVELOPMENT OF MICROREACTOR SYNTHESIS FOR THE PRODUCTION OF
METRONIDAZOLE

Abstract. In recent decades, microreactor synthesis has become one of the key
directions in the field of chemical technology, providing effective and innovative methods for
the synthesis of various compounds. The main advantage of microreactors lies in their ability
to provide accurate control of reaction parameters, minimize waste and increase the safety of
chemical processes.

Keywords: Microreactor synthesis, metronidazole, optimization of reaction
conditions, antimicrobial and antiprotozoal drug

AKTya/lbHOCTb TeMbl:

MWKPOPeaKTOpHbIi  CMHTE3 METpoHMAa3ona WMeeT 0O/blioe 3HauyeHne Ans
MnojsyyeHns  MPOTMBOMMKPOOHBIX W MPOTMBOMPOTO30MHbIX — Mpenaparos, Gnarogaps
ONTUMM3ALUMN YCIOBUIA PEaKLMW W yMeHblueHnio 00pa3oBaHWs OTXOAOB. JTO MO3BOAsET
COKpaTUTb BpeMsa peakLu, yIy4LlnTb YNCTOTY NPOAYKTA, CHM3WUTb 3aTpaThbl HAa MPOM3BOACTBO
¥ BO3JEVCTBME Ha OKPY)KAIOLLLYIO Cpeay.

MuKkpopeakTopbl: NpUMeHeHne n CTpyKTypa

MuKpopeakTop — MpencTaBnser coboil  yCTPOWCTBO,  CMPOEKTUPOBAaHHOE  Aist
NPOBEAEHNS XMMWNYECKMX PeaKLmii B MUKPOCKOMMYeckom maclutabe. OH npeacTasnsier coboil
MVHMATIOPHYIO BEPCUIO XMMWUYECKOTrO PeakTopa, rae peakuym npoucXofaT B KaHasax win
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kamepax C pasmepamit, OObIMHO W3MepsieMbiMKM B MWKPOMETPAX WAM MUAIMMETPAX.
MMKpOpPEAKTOpbl MCMONL3YIOTCA B Pa3NNYHbIX 00/1aCTsX, TakMX Kak X1mus, GBruoTexHosnorus,
dapmauesTMka v apyrve, rae Heobxogumo Oonee TouHoe U 3pdeKkTMBHOE MpoBedeHue
peaxuun.

ABTOMATM3MPOBAHHbIE MUKPOPEAKTOPHbIE CUCTEMbI COCTOST M3 MUKPOPEAKTOPOB M
MUKpOCMeCHUTeNel, TenN00OMEHHNKOB C TepMOCTaTaMu 1 YnepamMm, HACOCOB, PErynsTOpoB
noToka ¥ AasneHus, online aHAIMTVKM M €QWHOI YNPaBASIOLLEN ONEePaLIMOHHON CUCTEMDI.

Cxemartunyeckoe npeacTaB/ieHne MUKpOpeakTopa.

== _] I

PucyHok 1. OCHOBHble NPUHLMMbI MMKPOPEAKTOPHOIo CHMHTe3a /11 No/y4eHuns
MeTpoHujasona.

1. MWHMATIOPM3aLMA U MUKPOCKINPOBaHIE: MUKPOPEAKTOPHbIA CUHTE3 OCHOBaH
Ha NPUHLMME 3HAYNTENLHOTO YMEHbLLIEHNS 00bEMOB PeaKLMOHHbIX CMECEil N0 CPABHEHMIO C
TPAAMLMOHHBIMW ~ peakTopamu. 3TO MO3BOASET YAYYWWTb KOHTPOAb HAf, peakLuei,
obecneynBas 6o/iee paBHOMepPHOE pacnpenesieHne peareHToB 1 NPoSyKTOB.
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2. BbicOKasi MOBEPXHOCTHO-00bEMHAst OTHOCUTENbHAs Muowanpb: obecreynBaeT
3 deKTMBHOE B3aMMOENCTBME MEX/LY peareHTaMu 1 MOBbILLAET MHTEHCUBHOCTb NPOLIECCOB.
bo/blIas MOBEPXHOCTb KOHTAKTA MO3BOASET YNY4LIMTb MACCOOOMEH W TennooOMeH mexay
peareHTaMu 1 CTEHKaMK PeaKTopa.

3. bbicTpoe nepemeluviBaHne W 3PdeKTUBHOE TennoobMeHHOe B3aUMOAENCTBME:
ObICTPOe NepemeluVBaHMe MO3BOMSIET JOCTUYb PABHOMEPHOCTM peakuuu U NpefoTBpaTUTb
00pa3oBaH1e HEOAHOPOJHbIX 30H B PeakLMOHHON cMeck. TennoobMeH Takke yyuLuaeTcs 3a
cyeT 6IM3KOro KOHTAKTA PEAKLIMOHHOM CMeCK C MOBEPXHOCTbIO peakTopa.

4. TOYHbIA KOHTPONb TEMMepaTypbl W [ABNEHWs: MUKPOPEAKTOpbl obecreynBatoT
BO3MOXHOCTb TOYHOTO 1 ObICTPOTO KOHTPO/IS TEMMEpaTYpbl U ABNEHUS BO BPEMS PeakLmy.

3T NPUHLMMBI  COBMECTHO 06ecneunBaioT 3PQGEeKTUBHOCTb MWUKPOPEAKTOPHOMO
CWHTE3a, Jenas ero npuBaeKaTeIbHbIM [ Pa3MUHbIX MPOMbILLIEHHBIX W 1a00pPaTOPHBIX
npunoxenni [1]

BbIGOp MeTpOHKUAA30/1a A1l MMKPOPEaKTOPHOTO CHHTe3a:

MeTpOHMA30/, aHTUOMOTUK M AHTUNPOTO30MHbIFA Mpenapar, CTaHOBUTCS 0OBEKTOM
BCe 60Nee aKTMBHbIX MCCNENOBAHNIA B KOHTEKCTE MMUKPOPEAKTOPHOro CMHTe3a. 3TOT Bbibop
000CHOBAH He TONMbKO BbLICOKOW MEOMLMHCKOM 3HAYMMOCTbIO METPOHMAA30/1a, HO W €ero
CNOXHOCTbIO CUHTE3a, YTO NpeACTaBaseT coboi npekpacHyto naaTGopmy Aas LEMOHCTpaLMK
3 HEKTUBHOCTN MUKPOPEAKTOPHbIX TEXHONOTUIA.

MWKpOpeakTopbl  MO3BOASIOT ~ KOHTPOAMPOBATb — NApameTpbl  peakuun  Ha
MMWKPOCKOMNYECKOM YPOBHE, YTO OCODEHHO BaXHO MPU CMOXHbLIX CMHTE3aX, TakuMX Kak
METPOHMAA30/1. YMeHblueHe MacluTaboB peakuun CnocobCTBYeT Aydluemy ynpaBieHuio
TeNnnoBblAeNeHNeM, MOBbIWAET YMUCTOTY MPOAYKTA M CHWKAET BEPOSITHOCTb MOBOYHbIX
peakuuin.

Takum 06pa3om, pa3paboTka MUKPOPEaKTOPHOMO CMHTE3a METPOHMAA30/1A He TONbKO
SIBNSIETCH aKTya/bHON TEMOW B KOHTEKCTE COBPEMEHHBIX BbI30BOB B 00/1aCTV XMMMWYECKON
TEXHO/OTWW, HO TaKxe NpeacTasnsier CobOi NepCreKkTUBHLIA MOAXOA A5 MOBbILIEHNS
3 EKTUBHOCTY CUHTE3A CNOXKHBIX OUONOTMYECKM AKTUBHBIX COEAMHEHN [2].

XuMMueckme CBOICTBA METPOHMAA301a

CTpyKTypa MeTpoHMnaasona:

N

N

OH

2-(2-methyl-5-nitro-1H-imidazol-1-yl)ethanol
Chemical Formula: C6HIN303 Molecular Weight: 171,15
Exact Mass: 171,06 m/z: 171.06 (100.0%), 172.07 (6.7%), 172.06 (1.1%)
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Elemental Analysis: C, 42.10; H, 5.30; N, 24.55; O, 28.04

MeTtpoHnaason (CgHgN3O3) npeactaBnsier coboil aHTUMUKPOOHOE COEfMHEHME,
BK/lOYalOLLee B CBOEN CTPYKTYpe HWUTPOTpYnmy W 5-HUTPOUMMOA30NbHOE KOMbLO. Ero
MOJIEKY/IAPHAA CTPYKTYpa BK/IIOYAET TaKKe apOMaTMYeckoe KOJbLO M aMMHOrpynmny. 3T
CTPYKTYPHbIE 371EMEHTbI ABASIOTCA K/IIOYEBbIMU AN €ro OMONOrNYecKoi akTMBHOCTU K
BXHbIMM MPY NPOBEAEHNN XMMUYECKMX PeakLuin cuHTesa. [3].

MeTtoauka nonyyeHns MeTpoOHNAA30/1a B MUKpOpeakTope

MeToaMka NONy4eHUs METPOHMOA30/12 B MUKDOPEaKTOpe BK/0YaeT HECKO/bKO
KNIOUeBbIX LIATOB, KKObIA M3 KOTOPbIX TpebyeT ompefeneHHbIX YCIOBMIA peakuun ass
JOCTUXEHN MaKCUMaNbHON SPPEKTUBHOCTU.

Ta6aunua 1. Llarm cuHTe3a MeTpoHKaa3oia B MUKpopeakTope

1. HutpoBaHwue 5- | 2. BocctaHoBneHue 3. Aupnmposanne | 4. Tugponus
HUTPOMMMA30/1a | HUTPOrpynnbl
PeareHTbl 5- HUTPO3aMeLLeHHbIN BOCCTAHOB/IEHHbIN | aLMANPOBAHHbIN
HUTPOMMMIA30/1, | MPOAYKT OT NPOAYKT, NPOAYKT,
HUTPUPYIOLLNA npeablayLero wara, | auuanmpyowmin pactBopuTesib,
areHT BOCCTAHABNMBAIOLNIA | areHT TUAPONU3YIOLLNIA
areHT areHT
Temnepatypa | 50-70 °C 80-100 °C 40-60 °C 80-100 °C
[aBneHvie aTmocdepHoe Nlerkoe noBblLeHve atmocdepHoe uan | atmocdepHoe
LaB/eHNSs cnerka
NOBbILUEHHOE
KoHueHTpaums | ontrmanbHas ONTUMANbHASA ONTUMANbHASA KOHTpOAMpyemas
KOHLIeHTpauumsa KOHLeHTpauus KOHLeHTpauus KOHLEHTpauus
peareHToB

M nocnefHwWii Wwar cvHTe3a METPOHMA30/1a B MUKPOPEAKTOPE - OTAENEHNE NPoayKTa:
noc/ie 3aBepLUeHns CMHTe3a, NPOAYKT NoABepraeTcs npouesypam O4UCTKM U OTAeNeHUs As
MONyYeHNs YACTOro MeTpoHuaasona [5].

3akntoueHue:

Pa3BuTHE MUKPOPEAKTOPHbIX TEXHONOMI 1 CUHTE3a METPOHWA30/1a NPeNCTaBASET
cobo¥i nepcnekTUBHOE Hanpas/ieHue B 001aCTU XMMUYECKON CUHTE3a BUONIOTMYECcKN aKTUBHbIX
BeLecTB. B xofe MccnefoBaHuii ObiN0 YCTAHOBEHO, YTO MCMO/Nb30BaHKE MUKPOPEAKTOPOB
no3sosnseT 3GHeKTMBHO KOHTPOMPOBATH MPOLIECCHI CMHTE3a, 00eCreyBas BbICOKYHO CTeMeHb
YMCTOTbI NPOAYKTA M MUHUMM3ALMIO OTXO[0B.

XMMK4yeckne CBOMCTBA METPOHMAA30/1a, TakMe Kak ero BbiCOKas Ouonoruueckas
AKTMBHOCTb W LUMPOKMIA CNEKTP NPUMEHEHWS, AeNat0T 3TOT KOMMOHEHT 0COOEHHO 3HAYMMbIM
B MEeMLMHCKOW W NpOoMbILIeHHOW cdepax. MUKPOPeaKTOPHbIN CUHTE3 [AeT BO3MOXHOCTb
YNYYlIUTb MPOM3BOACTBEHHbIE MPOLLECCHI, COKPATUTL 3aTparbl M MOBLICUTb KAYecTBO
KOHEUHOro NpoAyKTa.
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