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AGRICULTURAL SCIENCES

GLOBAL EXPERIENCE IN USING PLANT
WASTE FOR ENERGY PRODUCTION

lesipov Oleksandr

Candidate of Technical Science
Associate professor

State Biotechnological University
Prospekt Heroiv Kharkov

45, Kharkiv, Ukraine

Annotation. The article discusses the possibility of using agricultural plant
waste for energy production in Ukraine. At present, the world has accumulated quite
a lot of experience in the use of plant waste from agricultural production, primarily
straw, for energy purposes. Aspects such as the formation of straw of grain crops and
harvest residues of corn for grain and sunflower, the existing directions of their
utilization, as well as the prerequisites for the possibility of use for energy purposes,
were analyzed.

To date, the world has already accumulated quite a lot of experience in the use
of plant waste from agriculture for energy production. Denmark, China, Spain, Great
Britain are examples of countries where commercial power plants on straw are
successfully operating.

Plant waste as a fuel has a number of negative properties, which requires a
rather careful approach to their use. Thus, straw can contain chlorine and alkaline
metals, which leads to corrosion of steel elements of power equipment, especially at
high temperatures.

In addition, straw has a relatively low melting point of ash, which can result in
slagging of power equipment elements. But today, constructive and other

technological solutions have already been found that minimize these negative effects

12



and allow the successful use of straw as fuel. As for corn stalks, the global experience
of their energy use is much less.

It is known that they have a relatively high ash content (about 2 times more
than that of straw), but at the same time - a sufficiently high melting point of ash,
which is a positive factor for fuel. To date, no examples of energy production from
sunflower stalks have been found. There are data that their elemental composition is
close to the composition of straw and corn stalks, but the ash content is higher - 10-
12% of the mass of dry matter. In addition, the content of alkali metal potassium is
significantly higher - up to 5% of the mass of s.r.

Ukraine has a large amount of plant waste thanks to a highly developed
agricultural sector. The main ones are straw of cereal crops, harvest residues of corn
for grain and sunflower. For the possibility of using biomass of agricultural origin for
energy purposes, it is necessary to ensure the collection of appropriate waste.

Ukraine has all the necessary equipment for harvesting straw of cereal crops, it
Is only necessary to switch from the flow harvesting technology to the rolling
technology with subsequent baling of straw with balers. The decision to use rolling or
other technology is made directly by the agricultural enterprise itself.

It seems that with the widespread introduction of straw-burning boilers in
Ukraine and the presence of a stable demand for straw, it will be economically
profitable for agricultural enterprises to use the roll technology of straw collection,
bale it and sell it to the appropriate consumers.

As for corn, the technologies for harvesting corn that are currently common in
Ukraine do not include the collection of crop residues. The leaf-stem mass is crushed
and scattered on the field. In this case, the following options can be offered:
collection of crushed residues in vehicles and/or stationary threshing of cobs. After
that, the collected waste is ensiled and used for biogas production. An alternative
approach is to switch to the corn harvesting technology common in the US, which
harvests only the corn cobs and leaves the stalks in the field. Then the stalks are
naturally dried to a humidity of about 20%, after which they are baled. Currently,

there is no such equipment in Ukraine, but corresponding balers are produced and

13



used in the USA.

Similar approaches can be recommended for sunflower harvest residues:
collection of crushed waste for ensiling and biogas production or baling of field-dried
stalks with subsequent burning in boilers or use as raw material for the production of
pellets/briquettes. Undoubtedly, the collection of waste from the production of corn
for grain and sunflower will be carried out by agricultural enterprises only under the
condition of stable demand and a favorable price for these products.

The choice of the further direction of waste energy use (biogas production,
direct burning or production of pellets/briquettes) will depend on the moisture
content of these wastes and the estimated technical and economic indicators of the
technologies. On average, for Ukraine, the following shares of the theoretical
potential (i.e., the total volume of formation) of plant waste for use for energy
purposes are recommended: up to 30% for cereal straw, up to 40% for corn for grain
and sunflower production waste. Taking into account these recommendations, the
energy potential of the relevant types of biomass is estimated at 33.6 million tons or
10.6 million tons of U.P. This is about a third of the total energy potential of biomass
in Ukraine.
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VIIK. 347.453
MATPUIIS 3EMJIT YKPATHCHKOI'O CEJISTHUHA

Bpyckos Banepiii BacuiboBnu

Buenwuit arponom, ['opoaenkiscbka OTT
IBaHO-®paHKiBCHKOT 00J1aCTI

Kanunka Anapiii KasumupoBuu

KaH]I. C.- T. HAayK, C. H. C.

BbykoBUHCBHKA JiepyKaBHA CLIBCHKOTOCIIONAPCHKA
nociigna ctanuis [ICTT KP HAAH

AHoTamisi. B 1pomoHOBaHIN CcTAaTTi BIEpIIEe BHUCBITIIOETBCA OJHE 3
HaBaXJIMBIIIUX ¥ OOTIOUMX YKpPaiHCHKUX MpoOJieM, a caMe OOIPYHTYBAHHS OPCH/IH
BJIACHOI 3€MJIl, SIK MaTpulll, sfka € caMuM €(EeKTUBHUM 1 CTaOUIBHUM JOXOA0M
YKPaiHChKOI'O CEJIIHMHA, SK BJIACHUKA 3E€MJI, SIKOMY HEOOXITHO 3ajUIIUTH CBIM
3eMEeJIbHUI MMail B CBOi MPUBATHIM BJIACHOCTI HA MOCTIMHO Ta OyTH BIIEBHEHUM B
MpUOYTKOBOMY pe3yJIbTaTi B yMOBax Y KpaiHHU.

Kuarwuoi cioBa:Openna,MaTpulls, 3eMiis, J0X11, MPUOYTKOBICTh, 3eMEIbHUMA

KOJICKC.

Beryn./ Introductions. B yMoBax MupHOro uacy Ta B pealisx BidHH
BiANOBiAHO A0 cT. 14 Konctutymii YkpaiHu B sIKii 3eMJIsi € OCHOBHHMM, CaMUM
HaWOUIBIIUM HAI[IOHAJLHUM 0araTcTBOM, IO nepeOyBae Imija 0COOIMBOIO OXOPOHOIO
Hamoi AepkaBu. [ yKpaiHCBKOro CEJsHMHA 1€ € MPaBO IMPHUBATHOI BJACHOCTI Ha
3eMIJTI0, IO TapaHTyeThcsl YKpaiHchkoto Kouctutymiero. Ile mpaBo HaOyBaeThes Ta
peali3yeThCsl YKPAiHCHKUM CEISIHUHOM, BUKIIIOYHO BIATOBITHO 0 PO3POOJIEHOTO
3aKOHY, III0 € HAMOIBII aKTyaJIbHUM B JIAaHUI BOEHHUH Yac B Ykpaini [1-2 ].

OCKUIBKM B 4Yac BIWHU B CUIBCHKOTOCIIOJAAPCHKOMY BUPOOHUIITBI YKpaiHU
CaMUM BKJIMBUM €KOHOMIYHUM (PAaKTOPOM € TakK 3BaHA OPEHJIa YKPATHCHKOI 3eMJTi TO
BUIMOBITHO JJI1 LIbOTO HEOOXITHO PO3POOMTU TaKy BUTIAHY MATPHIIO 3eMJI IS
YKPaiHCBKOTO CENIIHWHA, ska Oyna O MpUHATOI ¥ MaBajia JOXiJ JJisi BIACHUKA
3emMiIl, a came I celsHuHa. lle € camMuM BaKJIMBUM TNHTaHHSAM, sIKa HE pa3s
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MiHIMAIO YKpaiHChKe CENITHCTBO B CBOiX 0araTo pa3oBUX 3BEPHEHHSX 10 BepxoBHOT
panu YkpaiHd, mo0 MOPUMHATH TaKU €KOHOMIYHO OOIPYHTOBAHMN 3aKOH IIOJ0
OpEHU 3eMJIl YKPaTHCHKOIO CEJsSIHUHA.

Sk BUSBUIIOCS, IO HA TAHWW Yac YKPaiHChKI MTPaBOBI BIIHOCUHHU, SIK1 ITOB’ s13aH1
3 OpPEHIIOI0 3€eMJll, SIKI PEryjloloThcsl «3eMeTbHUM KOJEKCOM YKpaiHu» Ta
«IuBLIbHUM KOJEKCOM YKpaiHW», 3aKOHAMU YKpaiHW, IHIIUMU PO3pOOJIECHUMU
HOPMATHBHO-TIPABOBUMH aKTaMH, TPUAHATAMH BIIMOBIIHO 10 HUX, a TEX
JOTOBOPOM OPEHH 3¢MIIi HE TIOBHICTIO BIAMOBIal0Th BUMOI'aM ChOTO/IcHHS. [3-4, 6].

Tak mpaBoBI1 BIIHOCUHU OPEHJIM 3€MJIl Ta OPEHJHOI IJIATH HE MOBHOKO MIPOIO
1€ BpPaxXOBYIOTh BHU3HAHHS 3€MEIbHUX AUISHOK 3a0pyJHEHUMHU (MTOTEHIIMHO
3a0pyIHEHUMH ) B TOMY YUCJI1 BUOYXOHEOE3MEYHUMU Ta IHIIMMH MPEIMETAMHU.

ToMmy Ha TenmepilIHBOMY €Tamli B peaiisix BIMHM Ta B MpoIecl peanizauii B
VYkpaini 3emenbHOl pedopMmu, 1€ 3aKOHOMABCTBO B cdepi 3eMeIbHUX BIJIHOCHH
HEOJHOPA30BO 3MIHIOBAJIOCH, SIKE BIJIHOCHIJIOCA JO IIpaBa KOPUCTYBAaHHS 3€MIICIO, a
caMe TpaBa TIOCTIHHOTO KOPHUCTYBaHHS Ta TpaBa OPEHAM IPUBATHOI 3EMEIIbHOI
TUISTHKA € TOJOBHOIO MPOOJIEMOIO0 MPAaBOBUX BIJHOCHH B CUIBCHKOTOCIIOAAPCHKOMY
BUPOOHHUIITBI B HaIIIii nepxkasi [5].

OTXe MmpaBoO MOCTIMHOTO KOPUCTYBaHHS 3€MENBHOIO JUISHKOI — II€ IMPaBo
KOPUCTYBaHHS 3€MEJIBHOIO JUISTHKOIO, SIKa TepedyBace B JepKaBHIN a00 KOMYHaIbHIN
BJIACHOCTi, ©€3 BCTAHOBJICHHS CTPOKY, SIK€ HAOYBAa€ThCs, 3a TMEBHUM YHUHHUM
BHUKJIIOUCHHSAM, HOPUAUIYHUMU OCOO0aMHM, IO 3JIMCHIOIOTH Ha OCHOBI JOTOBOPY, SK
CTPOKOBE IJIATHE KOPUCTYBAHHS 3€MEJIbHOIO TUISTHKOI, HEOOX1THOKO OpeHIapeBl st
MPOBAKEHHS MANPUEMHUIIBKOT J1STTHHOCTI.

3BIZICH BaXKJIMBUM € T, 10 3eMEJIbHI JUITHKHA MOXXYTh MepEIaBaTUCA B OPEHIY
rpoMajsiHaM Ta IOPUAMYHUM oco0aM YKpaiHu, 1HO3eMIsiM 1 ocobam 0e3
IrPOMAJITHCTBA, 1HO3EMHHUM IOPUIAYHUM 0c00aM, MDKHAPOJAHHM 00’ €THAHHAM 1
oprasizarfisiMm Ha cTpok He Oinbiie 50 pokis [7-9].

TakuM dYHHOM, BpaxOBYIOUM HEIOCTATHICTh II€ YKPaiHCBKUX HAyKOBHUX
JOCIIKEHBb JIOTOBOPY HalMy (OpEeH/IM) 3€MENIbHOI JUISHKA B KOHTEKCTI JOKTPUHU

I_II/IBiJILHOFO ImpaBa, a TCXK 3BaKalO4YM Ha HG,Z[OCKOHaJIiCTB SaKOHOI[aB‘IOT KOHCTpYKHﬁ
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THCTUTYTY OPEHIU 3€MJIi, 1110 3yMOBJIEHO HASIBHICTIO IPOTAJUH MPaBOBOTO MOPSAIKY
VKJIaJCHHS, BUKOHAHHS Ta NPHUIHHEHHS JOTOBOPY HaiMy (OpeHau) 3eMeIbHOI
JTUJISHKKA B ITMBUIBHOMY 3aKOHOJIABCTBI YKpaiHM JOCIHIJDKEHHS MPoOJIeMaTHKU
IIMBUIBHO - MPABOBOTO PETYJIIOBaHHS JAHOTO JOTOBOPY, SK MIJACTaBM BHUHUKHEHHS
BIJIMOBIAHUX TIPAaBOBIIHOCHH € TOJIOBHOIO IIUIIIO Ta HaWOLIBII IMEPCICKTUBHUM
HANpsIMOM HayKOBOTO MoImyky B Ykpaini [10-11].

MeTow naHoi npoBeaeHoi podoTu. / AiM - OIIHUTH OPEHIY 3eMIIi, SIKa €
MaTPHUIICIO Ta CAaMUM €(PEKTUBHUM Ta CTAOUILHUM J0XO0JIOM YKPAiHCHKOTO CEJISTHUHA,
SIKOMY HEOOX1JTHO 3JIMIIIUTH CBIMA 3€MEJIbHUM Mail B CBOil MPUBATHINA BJIIACHOCTI.

[0 Hamoi poOOTH € BUPIMIEHHS TEOPETUYHUX Ta MPAKTUYHUX MpoOsieM
IIMBUIHO-TIPABOBOTO PETYJIIOBAHHS JIOTOBOPY HaiiMy (OpeH/IM) 3eMeIbHOI AUISIHKY, a
TEX 3alpolOHyBaTM Ha Il MIACTaBl HAYKOBO OOIPYHTOBAaHI OO0 ’€KTUBHI HOBI
MPOTO3HUIIIl, SKI CHpsIMOBaHI Ha YAOCKOHAJIGHHS IMPaBOBUX BIAHOCUH OPEHIU
MPUBATHOT 3€MEJbHOI [IJISHKH, IMBUIBHOTO 3aKOHOJABCTBA YKpainu B cdepi
JOCJTII)KYBaHUX BIJTHOCHH.

Martepiaa i meroau pocaimxennsi. / Materials and methods. Marepiaizom
JOCIIKEHHST OyJIO TTpaBOBE PETYJIIOBAHHS OPEHAM YKpaiHChKO1 3emui. lle muranHs
3aCIIyTOBY€E, 1€ JOJaTKOBOTO HAYKOBOI'O JOCHIPKEHHS Ta HOro 00’€KTUBHOTO
ekoHOMIYHOTO aHamizy. Ha cydacHoMy erarti, 11ie HemMae €IMHOTO c(hOPMYITHLOBAHOTO
MIJIXOAY IIOJ0 TOTO, YU € TaKe MPABO PEYOBUM U 3000B’sI3aJIbHUM, a0COIFOTHUM YU
BIIHOCHMM, OCHOBHHM Ta TIOXIJHUM BiJI OCHOBHOIO B JaHHUX yMOBax
TOCTIOJaPFOBAHHSI.

Ha mamy ayMKy Iie TpaBO € BIJIHOCHUM, SK€ 3yMOBJICHO MOJKJIMBICTIO
peaizaliii Takoro mpasa JIMIIE MO BIAHOMIEHHIO 10 KOHKPETHO BU3HA4YeHUX 0Ci0 (Y
HaIlIOMY BUIIQJIKy — JIO0 OPEHIOAaBLs Ta 1HIIMX OCI0, 10 BUSBWIM 3alliKaBJIEHICTh
OpEHyBaTH 3eMEJbHY IUISHKY Ha OJTHAKOBUX YMOBAX).

OCKIJIbKY TIpaBO OPEHIM 3eMJIi € 0COOUCTUM HEMaWHOBUM IMPAaBOM OpEHAAPS
Ta HE MOKe OyTH BIJICTYIUJICHE 1HIIN 0Cc001, IK caMOCTiliHa BUMOTa.

Tomy openma 3emii, sik crenu@igHoro o0’e€kTa MaWHOBUX BIJHOCHH, IO

noTpeOye 3a0e3nedyeHHs] MapuTeTy MyOIIYHUX Ta MPUBATHUX 1HTEPECIB, TOTPUMAHHS
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€KOJIOTITYHUX HOPMAaTHBIB, YMOB DPAalllOHATBHOTO I BUKOPUCTAHHA, 30€pEkKEHHS Ta
MTOKpAIeHHS 11 IKOCTI.

3BIICM € TIJCTaBU BUHUKHEHHS Ta TOPANOK O(OpPMIICHHS OpEHIHU, UIO0
BU3HAYAIOTHCSA YWHHUM YKPATHCBKUM 3aKOHOJABCTBOM, BHUIXOISYH 3 TPIOPUTETY
CTaJIOCTI BIIHOCUH 3€MJIEKOPUCTYBaHHS, CIPUSIHHS TIPOJOBKEHHIO BIIHOCUH HaliMy 3
oco0amu, 110 HAJIEKHUM YUHOM BHUKOHYIOTH CBOi 3000B’sI3aHHS BIANOBIIHO 10
3aKOHY Ta JJOTOBOPY.

Tak oMHMM 13 TaKuUX Ba)KeJIB € TapaHTyBaHHS JOOPOCOBICHOMY OpEeHIapeBi
MEPEeBKHOTO IpaBa Ha YKJIAJACHHS HOBOTO JIOTOBOPY OPEHAM YH MPOAOBKEHHS
J1F0YOTO O 3aKIHYEHHI CTPOKY paHIlIe MiAMUCAHOI YTOIu.

[{ikaBuM € Te, 10 yKpaiHChbKa MPAKTUKA CBIAYUTH MPO ICHYBAaHHS TMEBHUX
HEJOJIIKIB ~ TIPaBOBOTO  PETYNIOBAHHS  MOPSAKY  TPOJOBKCHHS  OPCHIHHUX
MPaBOBITHOCUH, HACTIKOM YOTO € BUHUKHEHHS YMCIEHHUX CIIOPIB Ta BIJCYTHICThH
€IMHOTO MIJIXO/Ty JI0 iX JIOTTYHOTO BUPIIIICHHS.

O06’eKTOM HAIIOTO MOCTIKEHHS € CYCIUIbHI BIJHOCHUHH, 110 BUHHUKAIOTH Y
3B’SI3KYy 3 YKJIQJICHHSIM, BUKOHAHHSM, MPOJOBXKEHHSIM Ta MPUIIMHEHHSIM JIOTOBOPY
HaliMy (OpEeHAM) 3eMENbHOI TIISTHKH.

[IpeameToM HAMIOrO JOCHIIKEHHS € IMBUIBHO-TIPABOBE PETYIIIOBAHHS
JIOTOBOPY HaiiMy (OpEH/IM) 3eMENIbHOI JUTSTHKH.

Pe3ysabTaTH Aociigkens Ta ix odrosopenHs. / Results and discussion. s
IIOTO HaMH OyJIO MPOBEACHE JOCIIKEHHS Ta B3sTO perioH [1okyTTs, sikuil BXOAUTH
no IBaHo-®dpaHkiBChbKOi 001acTi A€ OUIBIIICTh IUION] PULIT CKJIQJAl0Th CaMme
YOPHO3EMH 3 TX BUCOKOIO MPUPOIHOIO POTIOUICTIO.

Tak KepiBHMKM Ta CHEIIaTICTH TOCIOAAPCTB CYCHUIHBHOTO CEKTOPY PI3HUX
(GbopM BIIACHOCTI, SKI BIPOBAIKYIOUM Ta CTPOrOo JOTPUMYIOUHUCH, 1€ HE 3a0yTHX
HAyKOBHX CIBO3MIH, SIKl 3HAYHO 301IbIIYIOTh KUIBKICTh BaXKJIUBOTO F'YMYCY B IPYHTI,
0 IMIABUIYBAJI0O HOTO POIIOYICTh 1 OTPUMYBAJIM BIJMOBIAHO BHCOKI BpoOXKai ycix
HaWOUIbII CLILCHKOIOCTIOAAPCHKUX KYJIBTYp, SIKI Ha TOM Yac BHUPOUIYBAIUCH B
JAHOMY TIIKOHTPOJILHOMY PETioH1 YKpaiHu.

3 1bOro MPUBOAY 3 MPOBEACHHS CBOIX BAXXJIUBHUX JOCTIDKEHb Ta aHaJI3y
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NUTaHb EKOHOMIYHOI €()eKTUBHOCTI OPEHIU 3€MJli, MU B JJaHI! CTaTTI HE aHAJI3yEMO
Ta He OepeMo 110 yBarW pi3HI BHUIW 3€MENIbHOI PEHTH, Ta SK BOHM BIUIMBAIOTH Ha
JI0X1]] BJACHUKIB 3€MEJIbHUX MaiB, 110 BUJTHO B ChOTO/ICHHI.

Buxoasum 3 Hamumx MpoBEICHUX AOCIIHKEHb MOXKHA BUJIIUTH, 110 3eMJII Ha
TEPUTOPIi BAXIUBOTO 3aX1THOTO PETioHy YKpainu, a came B periosi [TokyTTs (Tenep
I'oponenkiBebke OTI' IBano - PpaHKiBCbKOI 007acTi), SIK 1 B IHIIMX peErioHax
VYkpainu BBaXAIOTHCS 0COOTUBO IIIHHUMU Ta € HAOAHHSM JIJIs1 HAIIO1 JepKaBH.

Tak, caMe ykpaiHCbKl HAMOUIBIIT POJI0Yl YOPHO3EMH BIAPI3HIIOTHCS BiJI THITUX
I'PYHTIB BHCOKHM pIBHEM IOTEHLIMHOI BJIACHOI POAIOYOCTI: BEIMKHMHU 3aracaMu
TYMyCy Ta TOXXHBHUX PEYOBHH, IO € HAWCTIPUATIMBINIOW JJII POCIHH CaMOIO
CTPYKTYpOIO.

ToMy NIATBEPIKEHHSIM I[bOMY € 3BIT «AHAIITUYHUN OIS PUHKY 3€MEIlb
VYkpainm» KSE «Arpouentp» 3a miarpumku [Iporpamu USAID anani3 gaHux sSiKoro
MOKa3zye, M0 3pOCTaHHS IIHK Ha 3eMiI0 B YKpaini B 2023 polll BUMEpeIKano
1HIALITO.

J1si bOTO MPOBEJACHUM HaMM aHAII30M CTATUCTUYHUX JAHUX BUIAHO, IO
VYkpaina 3aitmae 4 Miciie B CBITI 3a TUIOIIEIO YopHO3eMiB — 27, 8 MiH./ ra, micis Pocii
145,4 mna. ra, CIIA 55,1 mua. / ra, 1 Kuraro 38 min./ra. e cknagae 46% 3aranpHol
TLJIOIII HAIIOl KpaiHHu.

Omxe, HaWOLIBII BaXXJIWBHM € T€, IO OCOOJMBO Ha JAaHUM dYac, I[IHHI
YKpaiHCBbKI 3eMJIl B HOBUX BXKE CTBOPEHUX TpoMajax, sk 3acid BUPOOHUIITBA, MpU
HAyKOBO  OOIPYHTOBAaHOMY, €KOJIOT1YHO-O€3MeyHOMYy Ta  OepexiIuBOMYy  iX
BUKOPUCTAaHHI € JKEPEJIOM TMOCTIMHOTO Ta CTaOUIBHOTO BHCOKOTO JOXOAY IX
BJIACHUKIB, JPKEPEJIOM HAMOBHEHHS OIOKETY CTBOPEHMX HOBOCTBOPEHUX TpoMaj 1
JepKaBH.

3 1bOTO MPUBOJIY, BUCIIOBIIFOEMO BIIACHY TYMKY, IO YKPaiHCHKUM BIIACHUKAM
3eMJIi, SIKHM HEOOXIJHO TBEpPE30, IPYHTOBHO, BPAaXOBYIOUM JIOCBIJl IHIIUX JCP)KaB,
[OAyMaTH, YU BapTO HANPUKIAL [POJABATA 3EMEJIbHUKA BJIACHUM Nal Ta
BUKOPUCTATH y BIJIACHUX IHTEpecax OTPHMaHy IE€BHY CyMy TpOIIeH, a TMOTIiM

3aJIUIINTUCH 0€3 JOKEpEiia MTOCTIMHOTO IMAaCUBHOT'O aoxoay, 4n 3aJIMIINTH 3€MEJIbHUM
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maiéi B CBOiMl TNpHWBATHIA BIACHOCTI HA TOCTIMHO (JOBIYHO) 1 MAaTH TOCTIAHUMA,
CTaOlIPHUN Ta BUCOKUU MIOPIYHUI MOXiJ, SK B IHIIMX LMBUII30BaHUX JEp>KaBax
cBity [5].

TakuM dYMHOM 11 TOTO, MO0 YKpaiHCBKUM BJIACHUKAaM TaiB Kpaiie
30piEHTYBATUCh MO0 MPOAAXKI UM 37]a4i B OPEHIY 3eMEIbHUX JUISHOK, HaBOAMMO
I[IHy OJIHOTO ra C/T 3eMJii B PI3HMX Jep)KaBax CBITY, SIKl OIMyOJiKyBaB €BpocTar

(tadu. 1).

Taoaunsa 1
Iina oxHoOro ra ¢/r 3emi1i B pi3HUX KpaiHaX CBITY, THC. €EBPO
Kpaina

=2 = 5 =

518 | |8 | |2 |z | |8 |§ | |& |G

n? < 5] = = E = = 2 = = = -

= ] < 2 = < = < 1 ) =

& 3 & 3 E = = 5 = = 2 s

= 4] > - é =

< | 1328 [ 362 | 594 | 304 | 12,19 [ 1706 | 3924 | 7,72 | 26,19 | 4,28 | 27,44 | 18,09
S
N

o | 1263 | 3,89 | 600 | 336 | 1257 | 189 | 40,15 | 9,22 | 2454 | 477 | 27,79 | 19,61
S
N

o| 1253 | 394 | 606 | 418 | 12,74 | 21,2 - 9,10 | 2126 | 546 | 26,03 | 22,31
—
o
N

3 tabmuui ( Tabdn.l) BUOHO, 1m0 HaWOLIBIIA IiHA 3a | TEKTap 3eMENIbHOI
JUISTHKA, 1O TpojaeThess B Itamii, sika cranoButh 40,15 THC. €Bpo 3a rekrap, a
HaliMEeHIOoI0 € B YropuumHi 4,18 THC. €Bpo 3a 1 rexrap, 1110 HE TOBOPUTHU BXKE IMPO
YKpaiHCbKY HaWHWX4YY IL[1HY. B HacTymHOMY HamMu HaBeIEHOMY 3BeJeHHI €BpocTaTy
MOKa3aHO CepefHId po3Mip IUIaTH 3a OpPEeHAYy 3€MJIl B OKpPEeMHUX KpaiHaxX CBITY
(Tabn. 2). BeranosneHno (tabm. 2), M0 CepeaHiil po3Mip IUIaTH 3a OPEHAY 3eMIIi B
OKpeMHX KpaiHaxX JyXe BIIPIZHAETHCS, a caMe Haibinbma miuata B Hizepnangax, ska
ckyaznae 792 €Bpo 3a oJUH rekTap, 1o Ha 751 eBpo Ouibie BiAg YKpainu, a B [aHii,
PO3Mip IJIaTU 3a OPEHY 3eMJIl, sKa ckiianae 536 €Bpo, mo Outbine Ha 495 €Bpo BiA
Ykpainu.

Tomy BBakaemMo, II0 3€MeNbHI TAi BJACHUKAM HE MOTPIOHO MpoAaBaTH, a
HEOOXI1THO 371aBaTH iX B OPEHIY 32 MUCHMOBO YKJIAJICHOIO HOTapiadbHO IMOCBIIYEHOIO

Yro/I0K0 3 YITKUM BU3HAYEHHSIM YMOB OPEH/M Ta MIJACTaB ii po3ipBaHHS, 10 € CAMUM
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TOJIOBHUM Ha YKPAiHCBKOMY PUHKY MpOJaXi 3eMii. 3 MOCIHiIKeHb BHUIBJICHO (Tal.
2), Mo He MOTPIOHO BECTHCh Ha BUCHOBKH JIOMOPOIICHHMX Ta 3aMIIIIUX TaK 3BaHUX
«EKCIEPTIB», SKUX OaraTo po3BeNOCs B JIaHUW Yac 1 3 IXHIM HIPUMITUBHUM
OOTPYHTYBaHHSIM TPOAaKi YKpaiHChKOI 3emMiti. SIkpa3 BOJOMIHHS 3eMJICIO Ta 37a4a ii
B OpPEHIy 3 LULII0 OTPUMAHHS IMOCTIMHOTO Ta CTaOIIBHOIO JI0XOAY — €KOHOMIYHO
OOTPYHTOBAaHO Ta IbOTO TMPHUHIHUIY HEOOXIAHO JOTPUMYBATUCSA YKPAiHCHKOMY
CEJIIHUHY B LIEN CKJIQJHUW TaHUM Yac.

Taoanusa 2

CepeaHniii po3mip niaTu 3a opeHay 3eMJli B OKpeMHUX KpaiHax

€Bpocoro3y Ta YKpainu, eepo/ea
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TakuM ymHOM, 3a pe3yiabTaTaMHU IMPOBEICHOTO aHali3y, BHCIOBIIOEMO TaKy
BJIACHY AYMKY, IIO YKPAiHCbKOMY CEISTHUHY, KM € BJIACHHUK CBO€I 3eMJIi, SIKOMY
HEOOX1IHO 3aJIMIIUTH 3E€MEJIbHUHN IMail B CBOiM MpPHBATHIM BJIACHOCTI Ha IMOCTIMHO
(oBiyHO) 1 OyTH BIIEBHEHHUM, IIO MPHUPOJIHA POAIOYICTh IPYHTY Ta MPUPOIHI YMOBHU
VYkpainu 3aBxau 3a0e3nedyarb HOMy HalOUIbII BUCOKY €KOHOMIUHY €(EeKTHUBHICTDH
BUPOIIYBAaHHS CUTbCHKOTOCIOIaPCHKOI MPOIYKIIii Ta MPUOYTKOBUI pe3ysIbTarT.

BucuoBku. / Conclusions. Jlorosip HaiiMy (OpeHIH) 3eMeIbHOI JUISHKH — IIe
JIOTOBIp, 3a SIKUM HaliMojaBelb (OpeHI0JaBellb) 3000B’sI3aHUN 3a IUIaTy Nepenatu
HaiiMaueBl (OpeHJapeBl) 3eMENIbHY AUISTHKY B KOPHUCTYBaHHS Ha MEBHUM CTPOK, a
HaliMau (opeHaap) 3000B’s3aHUN BUKOPUCTOBYBATH 3€MEJIbHY AUISHKY BI1ANOBIIHO
710 YMOB JJOTOBOPY Ta BUMOT 3aKOHY.

BuszHaueHo, 1110 A0roBip HaiiMy (OpeHM) 3€MEIbHOI IIJISHKH € IBOCTOPOHHIM,
KOHCEHCYaJIbHUM, CTPOKOBHUM Ta OIUIATHUM. XapaKTEPHUMH O3HAKaMHu JOTOBOPY
HaliMy (OpeH/IM) 3eMeJIbHOI AUISHKY €: a) Tiepe/iadya OpeHIapeBl MpaBa KOPUCTYBaHHS
3€MEJIbHOI0 JIUIAHKOIO; 0) IUIaTHICTh KOPUCTYBaHHS 3emuiero (y gopMi OpeHAHOi
MJaTH); B) CTPOKOBICTh KOPUCTYBAHHS 3EMEIBHOIO [IUISHKOIO; T) HAasBHICTD
CreLiaJIbHOT METH BUKOPUCTAHHS 3€MEJIbHOI AUISTHKYA BIAMOBIAHO IO YMOB JOTOBOPY

Ta BUMOI" 3€MCJIBHOT'O praIHCBKOFO 3aKOHOAaBCTBaA.
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Anexkcanapos Kocraurtun BssueciiaBoBu4
CrynenTtu

Cymchkuit HarionanbHUM arpapHuii yHIBEpCUTET
M. Cymn, YkpaiHa

AHoTtanisi: OpraHiyde 3emMJIepoOCTBO € Cy4aCHOIO TEHJACHIIEID B CUILCBKOMY
rocrofapcTBi, sKe Imepeadavae BIAMOBY BiJ] BUKOPHCTAHHS XIMIYHUX 3aco01B
3aXMCTY POCIWH 1 CHHTETUYHHUX 100puB. OTHUM 13 KIIFOUOBUX ACIIEKTIB OPTaHIuHOTO
3emiiepoOCTBa € MexaHIyHa oOpoOKa I'PYHTY Ta POCIMHHHUX 3aJHUIIKIB, IO CIPHUSE
MOKPAILEHHIO IPYHTOBOI CTPYKTYPH, MIJBUIICHHIO POAIOYOCT] Ta 3MEHILIEHHIO €po3ii.
BaxnuBy ponb y 1bOMYy BiAirpae KaTOK-TIOJApiOHIOBAaY, SIKUK 3a0e3neuye
MOAPIOHEHHS POCIMHHUX 3aJMIIKIB 1 MOKpAILy€e CTPYKTYpy IpyHTY. s ehekTuBHOI
eKCIUTyaTarlii KaTka-mojpiOHIOBaya B OpraHIYHOMY 3eMJIepOoOCTBI HEOOX1IHO
OOTpyHTYBaTH HOTO PEKUMH POOOTH Ta KOHCTPYKTHBHI TApAMETPHU.

Kuarwo4oBi cioBa: 3eMiaepoOCTBO, KaTOK-MOJAPIOHIOBAY, arpoceKTop, 00poOKa

IPYHTY.

Ponp kaTka-moapiOHIOBaYa B OPraHIYHOMY 3eMJIEPOOCTBI

Katok-noapiOHIOBau € Cremiani3oBaHOK CUILChKOTOCIOAaPChKOI0 MAIUHOIO,
MPU3HAYEHOIO [Jisi MOJAPIOHEHHS POCIMHHMUX 3aJMIIKIB Ha MoBepxHi mnoss. Lle
JI03BOJISIE PIBHOMIPHO PO3MOJAUIMTHA OPraHiuHy Macy MO TOoJt0, 3a0e3Nevyroun

npUpoAHe YAOOPEHHS IPYHTY Ta MOKpAIlEHHS WOro BOAO- 1 MOBITPOIIPOHUKHOCTI. Y
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KOHTEKCTI OpraHiyHOro 3eMJepoOCTBa KaTOK-MOJAPIOHIOBAY BUKOHYE KIJIbKa
BOXJIMBHUX (QYHKIIH:

1. [TinBumenus poarodocTi IpyHTY: I[logpiOHEH1 POCIUHHI 3aJUIIKA
HIBU/IIIE PO3KIANAI0THCA, CIIPUSIOUN 30araueHHIO IPYHTY OpraHIYHUMU PEYOBUHAMU
Ta KOPUCHUMHU MIKPOOpTraHi3MaMH.

2. 3MeHIlIeHHs epo3ii IpyHTY: PiBHOMIpHE MOKPUTTS IPYHTY OPraHIYHOIO
Macor0 3MEHIIIY€ PU3UKH BITPOBOI Ta BOJHOI €pO3ii.

3. Kontpons Oyp’suiB: [logpiOHeHI pPOCIMHHI 3aIUIIKU  MOXKYTh
MPUTHIYYBATU picT Oyp'siHIB, 110 OCOOJUBO BAXJIMBO B OPraHIYHOMY 3€MJIEPOOCTBI,
JIe HE BUKOPUCTOBYIOTHCS XIMIUH1 TepOiIuIu.

OcCHOBH1 KOHCTPYKTHBHI MapaMeTpH KaTKa-moApiOHIoBavYa

JiameTp KaTka:

JliamMeTp KaTka BU3HAYa€ WOTO 3/1aTHICTh MOPIOHIOBATHA POCIMHHI 3aJUIIKU Ta
e(eKTUBHICTh POOOTH HA HEPIBHUX MOBEPXHIX. 3a3BUYAl, IIaMETP KOJIUBAETHCS BiJ
300 no 800 mm. Benukuii giameTp crpusie OUIbII PIBHOMIPHOMY PO3MOJLIY Baru Ta
KpalioMy KOHTaKTy 3 TIOBEPXHEIO IPYHTY.

[[Inpuna 3axBary:

[[IupuHa 3axBary BILUTUBAE HA MPOAYKTUBHICTH MamuHu. [1lupmri katku (3-6 m)
JI03BOJISIIOTH OOPOOJISTH BEIHKI TUIONI 332 KOPOTKHUM Yac, 10 3HIKYE BUTPATH Iparl
Ta mamuBa. OJHAK IMHMpUHA 3axBaTy Mae OyTH ONTHUMAIBHOIO, BPaxXxOBYHOUU
MaHEBPEHICTh 1 MOXJIMBICTh POOOTH Ha MOJISIX 31 CKIAAHUM PeIbedoM.

Tun nopiOHIOBAIBHUX €JEMEHTIB:

[TonpiOHIOBaNbHI €JIEMEHTH MOXYTh OyTH pi3HUX (OpM 1 MarepiaiiB (J€30Bi
HOX1, 3yOIll, pKydl AUCKHU TOIIO). JIE30B1 HOXI MAXOAATH JJIsl OAPIOHEHHS OLIBII
KOPCTKUX POCIMHHUX 3aJHUIIKIB, TOML SIK 3yO1ll €()eKTUBHIIII JJI1 MEHILOT OPraHi4HO1
Macu. Marepianu MOBUHHI OYTHM 3HOCOCTIMKMMHM, 100 BUTPUMYBAaTH pPOOOTY B
YMOBAaxX ITiIBUIIICHOTO0 HABAaHTAXKCHHS.

Maca karka:

Maca kaTka BIUIMBa€ Ha CTYMIHb YIIIJIbHEHHS IPYHTY Ta €(QEKTUBHICTH

noApiOHEeHHsS. 3aHAATO Ba)KKl KaTKHM MOXKYTh HAJMIPHO YIIIJILHIOBATH IPYHT, IO €
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HeOa)kaHUM B  Opra”HiuHoMy 3emJjepoOcTBi. OmnTuManpHa Maca IOBHUHHA
3abe3neuyBatu epeKTUBHE MOAPIOHEHHS 0€3 HaIMIPHOTO YIIITLHEHHS.

KoHcTpykiis Bany:

Ban kaTtka moBuHEH OyTH MIIHUM 1 CTIMKHUM 10 HaBaHTaXeHb. KoHCTpyKIIis
BaJly TaKOXX BIUIMBA€E Ha PO3IOIIJ Baru Ta MOXKJIMBICTh PIBHOMIPHOTO MOAPIOHEHHS
0 BCIH IIMPHHI 3aXBaTy.

Martepian BUTOTOBIJICHHS

Martepianu, 3 SKMX BUTOTOBJICHUI KAaTOK Ta MOro €JIeMEHTH, MOBUHHI OyTH
3HOCOCTIMKMMHM, CTIMKMMH 1O KOpO3il Ta 10BroBiyHUMHU. Lle 3HMKye excrutyaTariiti
BUTPATH Ta MOJOBXKY€E TEPMIH CIIyx OM TexHIkH [1, c. 34].

Pexxumu poOoTH KaTka-1moApiOHIOBaYa

[IBuaKICTD PYXY:

[IBuaKICTh PyXy KaTKa-MmoApiOHIOBaYa € OJIHUM 13 BaXKJIMBHUX (DaKTOPIB, KUl
BIUTMBAE HA SIKICTh MOJIPIOHEHHS Ta MPOIYKTUBHICTH poboTH. [9, c. 30]. OnTumaibHa
IIBUJKICTh PYXy 3a3BUYail KOJUBAETbCA B 6 10 12 KM/roj, 3aJIe)KHO BIJ THILY
POCIMHHUX 3aJIMIIKIB, BOJIOTOCTI IPYHTY Ta YMOB TMOJisi. Bullia mBHUAKICTE MOXKE
MPU3BECTH 0 HEPIBHOMIPHOTO MOAPIOHEHHS, a HAATO HU3bKA IIBUAKICTH 3HUKYE
MPOTyKTUBHICTb.

YacToTa obepTaHHs Baly:

YacTora o0epTaHHs Bajdy NOAPIOHIOBAaYa 3alieKUTh BIJl TUIY POCIMHHUX
3aJIMIIKIB 1 Oa)xaHOro CTymeHs mojapiOHeHHs. Bona moBuHHa OyTHM Takoro, 100
3a0€3Me4YnTH ONTHUMAJIbHUI OanaHCc MIXK EHEproBUTpaTaMH Ta €(PEKTUBHICTIO
noApiOHeHHs. 3a3Buyail yactoTa oO0epTaHHs Bainy cTaHOBUTH Bij 200 m0 600 00/XB.
[10, c. 363].

PerymnroBaHHsI TUCKY HA TPYHT:

PerymnroBaHHsI TUCKY Ha IPYHT JI03BOJISIE aJanTyBaTH KaTOK JI0 PI3HUX YMOB
noJist. Lle Moxke 3/1iicCHIOBAaTUCS IIJITXOM 3MIHM Macu KaTka (HalpUKIIaJ], HAIOBHEHHS
BOJIOI0 200 MICKOM), a TaKOoX 3a JOMOMOTOI0 PEryJIOBaHHS MOJIOKEHHS PoOOYMX
oprasiB [5, c. 111]. Ile Bax/IMBO /Ui YHUKHEHHS HAaIMIPHOTO YIIUIBHEHHS IPYHTY,

0COOJIMBO HA JIETKHUX I'PyHTaXx.
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KyT ataku noapiOHIOBaJIbHUX €IEMEHTIB:

KyT araku BIjMBae Ha SIKICTh MOAPIOHEHHS POCIMHHUX 3aNUIIKiB. binbuiuit
KyT 3a0e3reuye arpecuBHille MOAPIOHEHHS, ajle MOXKE CIPUYMHUTU OUIBIIUN 3HOC
poOouunx erxeMeHTiB. ONTUMAIBHUN KyT BUOMPAETHCS 3aJIEKHO BiJl TUITY POCTUHHHUX
3QJIMIIKIB Ta YMOB 1oJist [7, ¢. 61].

PexomeHnpariii 1mo/10 BUOOpyY mapaMeTpiB Ta peKUMIB poOOTH

Jlist 0OpoOKM TIOJTIB 3 BEIMKUMH 3QJTMIIKAMH KOPCTKUX POCIWH (HAIPUKIIA],
KYKYpy/J3u a00 COHSIIIHUKA) PEKOMEHIYEThCS BUKOPUCTOBYBATH KAaTKH 3 BEIUKOIO
Macoro, JI€30BUMHU HOXAMH Ta ONTHMAJIbHOIO YacTOTOK OOepTaHHS Baly MaJs
3abe3mneueHHs e(heKTUBHOrO noipioHeHHs [3, c. 70].

Ha mnonsix 3 JE€rkow OpraHiyHOI Macow (HampHuKiIad, MICis 3€pHOBUX
KyJbTyp) MOXHA BHKOPHUCTOBYBAaTHM KaTKM MEHIIOI Mach Ta 3 3y04acTuMu
noApiOHIOBALHUME elieMeHTaMu. [le 103Bojsie YHUKHYTH HaIMIPHOTO YIIIJIbHEHHS
IPYHTY Ta 3a0€3[eYUTH PIBHOMIPHE PO3MOIICHHS OpPraHiuyHOi MacH [2, c. 46].

Ha cxunax 1 HepiBHUX MOJSX BapTO BUOMPATH KATKU 3 aJJaITUBHOIO CHCTEMOIO
peryJoBaHHS THCKY Ha TPYHT, IO JO3BOJIA€ 3amoOIirTh eposii Ta 3a0e3neduTH
pIBHOMIpHE NpUKOYyBaHH4 [§, c. 185].

[Ipu BUCOKIN BOJOTOCTI IPYHTY CHiJ 3HU3UTHU HIBUIKICTH PYyXy 1 301TBIIUTH
4acToTy oOepTaHHS Bajdy Uil 3a0e3MEeueHHsS ONTUMAJbHOTO TOJAPIOHEHHS 1
YHUKHEHHS IPUIIMNIAHHS IPYHTY 10 poOOYHX opraHis [6, c. 55].

BucHoBku

OOrpyHTyBaHHSI pEXHUMIB pOOOTHM Ta KOHCTPYKTHMBHUX IapaMeTpiB KaTKa-
noApiOHIOBaYa JyUIsi eKCIUTyaTallli B OpraHIYHOMY 3eMJIEPOOCTBI € CKJIQIHUM
3aBIaHHSM, SIKE BUMarae BpaxyBaHHsI 0araTh0X (pakTOpiB, BKIIIOUAOYH THI TPYHTY,
POCJIMHHI 3aJIMIIKH, TOTOAHI YMOBH Ta arpoTeXHI4H1 BUMOTH [4, ¢. 34]. [IpaBunbHuit
BUOIp TTapaMeTpiB Ta PEKUMIB pOOOTH KaTKa-MmoApiOHIOBaYA JI03BOJISIE€ 3a0€3MEUUTH
edeKTUBHY 00pOOKY I'PYHTY, MOKPAILUTH HOTO CTPYKTYpY.
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Introductions. One of the diseases among dogs for which antibiotics are often
used is pyoderma. The causative agents of this disease are usually autochthonous skin
bacteria of the species Staphylococcus spp. (S. pseudintermedius, S. aureus and
others) [1, 2]. However, the ability to effectively treat pyoderma in dogs is now
severely limited by the emergence of multidrug-resistant, methicillin-resistant
staphylococci (MRS), as well as restrictions on prescribing antimicrobials for pets
[3].

Taking this trend into account, we set ourselves the task of developing a safe
method of treating this disease without the use of antibiotics, but with the help of
bacteriophages lytic to staphylococci isolated from the skin.

Aim. The aim of the work was to investigate the lytic cycle of selected
bacteriophages active against species of bacteria of the genus Staphylococcus, which
will later become the basis of a phage preparation for the treatment of pyoderma in
dogs.

Materials and methods. Isolation, identification and production of
staphylococcal bacteriophages was carried out according to the generally accepted
method of Oliveira. To establish the period of latent time in selected phages, the

method of a single cycle of phage reproduction was used [3].
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Results and discussion. The previously isolated staphylococcal phages were
tested for the intensity of development of phage infection in vitro. It was established
that the isolated four lytic phages to the cultures of staphylococci, which are detected
in the inflammatory process in pyoderma, had a latent period of 40 to 50 minutes,
while the number of released virions was from 6.71 to 7.91 log CFU/ml. Such a latent
period and the number of released virions is quite satisfactory for the use of these
phages in the phage drug production technology. Because the results [2] report the
use of phage SAvB14 with a latent period of 30 — 50 min in a veterinary drug for the
treatment of udder inflammation in cows. At the same time, researchers report that in
order to introduce bacteriophage drugs into practice, they must be thoroughly
researched. In particular, such studies include determination of the resistance of
isolated phages to different temperatures and pH of the environment [1].

In addition, to rule out the presence of prophages in bacterial mother cells,
experiments are conducted using physical and chemical methods (treatment of
staphylococcal cultures with ultraviolet rays, Mitomycin C, molecular genetic studies
of phages to determine antibiotic resistance genes, etc.).

Conclusions. Therefore, the revealed ability to actively multiply in bacterial
cells in four lytic bacteriophages isolated from the skin makes it possible to use them
for further research on the development of a phage drug for the treatment of

inflammatory skin diseases in dogs.
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Abstract: The generally accepted information is that proposed by Livingston
and Hubel that the conduction of visual signals from the retina to the primary Visual
Cortex (area 17) is carried out via two “independent”, “parallel” parvocellular and
magnocellular pathways [2]. Our studies have shown that these pathways for
conducting visual information are not “independent” and “parallel”. In
electrophysiological experiments using the example of evoked and oscillatory
potentials of the Visual Cortex (VC), it was established that the parvocellular and
magnocellular channels for conducting information are not only not “independent”

and “parallel”. In contrast, these channels are opponent and reciprocal with respect to

each other. Evidence is provided by experiments conducted on awake
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(non-anesthetized, non-immobilized) rabbits of the "Grey Chinchilla" breed. The
experiments were conducted in a light- and sound-proof chamber covered with brass
mesh [1]. Similar results about the opponent nature of the parvocellular and
magnocellular pathways of information transmission to the visual cortex were
obtained by renowned scientists on patients suffering from schizophrenia [4].

Key words: visual perception, parvocellular pathway, magnocellular pathway,

opponent and reciprocal relationships.

The data obtained by neurocognitive studies allow us to propose new ideas
about the nature of visual signal the conduction to the primary Visual Cortex. The
existence of a unidirectional parvocellular mechanism of Basolateral amygdala
control of the Visual Cortex function and Lateral Geniculate Body has been proven.
The amygdala stimulation with a single electrical impulse leads to the generation of a
short-latency three-phase amygdala-cortical and amygdala-geniculate response,
which has a unidirectional two-stage effect on the evoked potential formation by a
light flash. The two-stage effect of the amygdala-cortical and amygdala-geniculate
responses to the cortex evoked potentials and Lateral Geniculate Body was directly
dependent on the intervals between stimuli. Initially, a phase of complete suppression
of the response to light was observed. It was quickly replaced by a prolonged phase
of powerful facilitation of the primary response positive wave generation. A
“pre-primary” new component appearance total elimination in the Visual Cortex
response — with the primary negative component.

Based on the modulation of oscillatory potential patterns, it was found that the
photostimulus also affects the formation of responses to the amygdala stimulation.
This indicates the existence of a reverse effect of the visual stimulus on the
generation of amygdala-cortical, amygdala-collicular and amygdala-genicular
responses and indicates the existence of a physiological interaction mechanism of
amygdala inputs with the reaction to the visual stimulus. The amygdala has not only
an urgent parvocellular effect on the Visual Cortex, Lateral Geniculate Body and

Superior Colliculus, but also has a long-term magnocellular effect on these structures.
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The existence of a well-coordinated mechanism of parvocellular and magnocellular
amygdala control of visual perception was revealed. It is shown that by the nature of
their influence on the visual system, the two sections of the amygdala are in
reciprocal, opponent relationships and exert a parvocellular effect of opposite
direction on it. There are features in the manifestations of parvo- and magnocellular
influences, expressed in the significant inertia of slow magnocellular effects. It is
established that the facilitating tonic influence of the Basolateral amygdala is most
pronounced in relation to the late components of the Visual Cortex evoked potentials,
responsible for the analysis of incoming information, and leads to their increase, as
well as to the appearance of a motor reaction of the contralateral limb in response to a
previously indifferent photostimulus. On the contrary, total suppression of the late
components of evoked potentials of the Visual Cortex under conditions of inhibited
activity of the Basolateral amygdala neuronal system was accompanied by the
absence of a characteristic motor reaction to a light stimulus. It has been proven that
the role of the amygdala is not limited to its regulation of perceptual and cognitive
processes — it takes direct part in the control of the information transmission along the
entire visual pathway of both (parvocellular and magnocellular) channels, which are
in opponent and reciprocal relationships [3]. The results we obtained were later

confirmed by data from Russian scientists (Yu. E. Shelepin, I. I. Shoshina and others)

[4].
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XPOHIYHUWH BILJIUB XJIOPUY KAJIMIIO HA TICTOJIOTTYHI
INHOKA3ZHUKHN HUPOK IIYPA
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JIHIPOBCHKUI JIep:KaBHUIN

MEJUYHHUM yHIBepcUTeT, M .JIHinpo, Ykpaina

AHoTanisi: MeToro  JocHiPKeHHS ~ OyJI0  BU3HAUEHHS  3aJIEKHOCTI
MOP(OJIOTIYHUX 3MIH NAPEHXIMH HUPOK JTOCHIIHUX TBAapHH BiJ PIBHIO HAKOIUYEHHS
KaJMII0 TpU XPOHIYHOMY BIUIMBI XJOPUAOM KaaMmiro B 7031 2,0 MI/Kr mnpu
BHYTPIIIHHOIITYHKOBOMY BBEJICHI BariTHUM CaMIISIM IIIyPiB.

JocmimkenHs nposeaeHo Ha 32 mrypax Ha jinii Wistar, macoro 180-300 r. Ha
MIATOTOBYOMY €Tarm JOCTIIKYBaJM €CTPAIbHUN IUKII CAMHIIb METOJOM IIXBOBHX
Ma3KiB, IO JaJI0 MOXKJIMBICTh BU3HAYUTH TPUBATICTH MUKy Ta OTPUMATH CAMHMIIb 3
JaTOBAaHUM TEPMIHOM BariTHOCTI. BariTHi camuill po3noAUSUIMCh HAa TPYNU: Mepiia
rpyna — KOHTPOJIb; ApyTa rpyma — i30J50BaHOTO BBEJICHHS PO3YUHY KAJAMIIO XJIOPUILY
y A031 2,0 Mr/kr; mo 16 camuup y KOXKHINA rpymi. BrmB qociikyBaHUX YMHHHKIB
MPOBOJIMIN IOACHHO 3 1-ro mo 19-i1 neHp BariTHOCTI BBEICHHSIM PO3YUHY
BHYTPIIIHBOIIITYHKOBOT'O, 4Y€pe3 30H] OJWH pa3 Ha no0y. Ha 13-ii 1 19-ii nenn
BariTHOCTI CaMUllb MPOBOJAWIM omepatuBHU 3abiid. Ilin dyac omnepyBaHHs
BUJIAJSUTNCh HHUPKU CaMHIIb Ta EMOPIOHM JUIsi BHUTOTOBJICHHS TICTOJIOTTYHHMX
mpemnapaTtiB 1 JJisi BU3HAUCHHS PIBHIO HAKOMUYCHHS KaJMII0, LHUHKY Ta MIiIl
MOJTIEIEMEHTAPHUM aHATI30M B TIOPIBHSIHHI O KOHTPOJTIO.

OOpaxyBaHHSI Ta aHali3 OTPUMAHWX JIAHUX T[IOKA3HUKIB HAKOMUYEHHS
MIKPOEJIEMEHTIB TOKa3aB, II0 B TPYIi 130JbOBAHOTO BIUIMBY XJIOPHUJIOM KaAMIIO

CIOCTEPIrajnch 3CYBH MIKPOEJIEMEHTHOro OajaHCy, a B TICTOJIOTIYHIN CTPYKTYpi
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NapeHXIMH HHUPOK JIOPOCIHUX CaMULb Ta €MOpiOHI MOpYIIEHHS MOpPQOIOTIYHOT
OyZ0BH HUPOK AOCTIHUX TBAPUH BiJ PIBHIO HAKOMMYEHHS KaJMilO B 1031 2,0 MI/KT
IIPU BHYTPIITHBOIIUTYHKOBOMY BBEJICH1 BariTHUM CaMUIISIM IIIYPiB.

KiarouoBi ciaoBa: miypu, €KCIIEpUMEHT, CE€YOBa CHUCTEMa, HUPKH, KaJaMii,

He(poH.

[Tounnraroum 3 cepeawHr XX CTOJITTS Y CBITOBHX HAayKOBHX JOCIIIKEHHSIX
MoYasocsl 3pOCTaHHsl 1HTEpecy M0 BU3HAYEHHS HACIIJKIB BIUIMBY HAa OpPraHi3M Ta
3JI0pOB’Sl AaHTPOIIOT'CHHOT MisTbHOCTI JroauHu [1, ¢. 9]. BaximBy HeraTuBHY poJib B
3a0pyJHEHHI JTIOBKOJIMIIIHBOTO CEPEOBHUIIA BIAITPAIOTh BAXKKI METAJIH, iX CIIOJIYKH
3IaTHI HAKOMHUYYBAaTHUCA 1 TMEPEepO3MOAUIATUCS, TOOTO MITpyBaTH y BHUIUISII
OpraHo-MIHEpAJIbHOI CKJIaJIoBOi OioreoneHno3y. Kanmiii, cBUHENb € HalOUIbII
BOKJIMBUMH METaJIaMU TPU BUBYEHHI MpoOJeMu 3a0pyaHEHb, TaK K BOHU HIUPOKO
MOILIMPEH] y CBITI 1 MalOTh JTOBEJICHI TOKCHYHI BJIACTHBOCTI [2, ¢. 9; 3 c. 45]. Onne 3
MEepIINX MICIb CEPEJ] €KOIMOIIOTAHTIB MOCIIa€ KaaMIid Ta HOTO CIOJYKH, K1 MalOTh
3JIaTHICTh JI0 HAKOMMYEHHs B opraHi3mi. CroiayKu KaJMio MOPYIIYIOTh (i310J0T14H1
(GyHKLIIT HUPKOBHX KaHAJbLIB, MPOTOKIB NEYIHKH, 110 3HWXKYE (QUIbTpaliiiHy
3IaTHICTH IUX opradiB [4, c. 278; 5, c. 122; 6, ¢. 344]. Benuke npakTuyHe 3HaYCHHS
Ma€ BU3HAYEHHS PIBHIO OPraHOTOKCHUYHOCTI BaXKKHWX METANIB JIJISl BariTHUX KIHOK,
TOMY HIO0 po0OTa B MPOMHUCIOBOCTI Ta B HIKIJJIMBUX yMOBaxX BHUPOOHHMIITBA TyKe
HeOe3nmeyHa Ui OpraHi3My caMoi JKIHKH, JUIS IIJI0Ja Ta B3araji JJjis IOTOMCTBa
[7,c.47;8,¢c.25;9,c.101; 10, c. 25].

Bu3HauuTH BIUIMB XPOHIYHOTO MIOACHHOTO BHYTPINTHBOIILTYHKOBOTO BBEICHHS
XJIOPUAY KajaMit0 B 7031 2 MI/KT Ha MOP(QOJIOTIYHUN CTaH HUPOK BariTHUX CaMUIIb
IIypiB B €KCIIEPUMEHTI.

JlocnmikeHHsT TPOBEICHO Ha caMulgx MrypiB jiHii Wistar. Jlns mpoBeneHHs
XPOHIYHOTO €KCIIEPUMEHTY OTPUMYBAJIM CAMUIlh 3 TATOBAHUM TEPMIHOM BariTHOCTI 3
BUKOPUCTAHHAM METOJly BariHajdbHUX Ma3KiB. BariTHi camuill po3noJiisiiuch Ha
TpyIu: mepina rpyna — KOHTPOJIb; JApyra Tpymna - 13071b0BAaHOTO BBEJCHHS PO3YHHY

Kaamito xjopuay y 1031 2,0 mr/kr. BrumB 10HHMM PO3YMHOM XJIOPUIY KaJMiio
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CaMUIISIM TIypiB MPOBOJIWIN MIOACHHO 3 1-T0 mo 19-if 1eHp BariTHOCTI BBEICHHSIM
PO34YMHY BHYTPIITHBOIILIIYHKOBO, Yepe3 30HJ OAWH pa3 Ha Ao0y. Ha 13-it Ta 19-i
JIEHb BariTHOCTI CaMHI[b MPOBOJUIIM ONEpaTUBHUN 3a01il. Jljisi BUKOHAHHS METHU
JAOCTDKEHHSI TMiJ Yac EKCIePUMEHTY TMPOBOJMIM BWJIYYCHHS HHUPOK BariTHUX
caMullp, SIKI 3BaXYyBaJIMCh Ta Miyisiranu ¢ikcaimii B HelTpambHOMy 10% po3umHi
dhopmasiny I MOJATBIIOTO TCTOJIOTIYHOTO JOCHTIKCHHS.

Ha ricTonmoriyHux mpemnaparax JOCTiKyBalIlCh €IEeMEHTH HEPPOHiB: AlaMeTp
HUPKOBOTO TUIBIIS, IUIOIIA Karcyiau HeQpOHY, HiaMeTp MPOKCUMAIbHUX KaHAJbIIIB
HepoHy. 3amipy NOpOBOAWIM Ha LUPPOBHX (oTorpadiix 3 BUKOPUCTAHHSIM
nporpaMu cBiTiI0BOI Mikpockomii ZEISS Axiocam ERc 5s 3 amantepom P95-C 1/2"
0,5x, mpueaHaHoro g0 Mikpockomy Primo Star xommanii ZEISS. JlocmimkeHHs
BUKOHYBAJIMChH Y BIAMOBIJHOCTI /10 IPUHIMIIB X€IbCIHKCHKOI A€KIapallii, MpUHHATOT
['enepanbHoto acambiieero BceecBitHboi MemuuHoi acomiarii (2000p.), Konpenii
Pamu €Bporu 3 mpaB moguHu Ta GlomeaunHu (1997p.), BIAMOBIIHUX TMOJOXKEHb
BOO3, «3arajibHUM €TUYHUM MPUHLUIIAM EKCIIEPUMEHTIB HaJ TBapUHAMU», IO
3arBepkeH1 | Hamonaneuum xonrpecom 3 0ioetuku (Kuis, 2001p.). Cratuctuuna
0o0poOKka OTpMMaHUX JaHUX BHUKOHAHO 3a JOMOMOTOI0 CTAaHIAPTHOI MpPOrpamMu
Microsoft Excel. Otpumani pesynbTaTtd 00poOJSUIA  METOJAOM  BaplalliifHOl
ctaTuctukd. OIIHKY BIPOTIIHOCTI CTaTHUCTHUYHUX JOCTIIPKEHb TMPOBOJWIN 32
nonoMorow t-kputepito CthrojieHTa. OOpaxyBaHHS MAacCOMETPUYHUX IOKA3HHKIB
HUPOK CaMUIlb BUSBUJIO HACTYIIHE: CEpPE/IHs Maca 000X HUPOK CaMUIlb B KOHTPOJIbHIN
rpymi crtaHoBuia Ha 13-ty o0y ekcnepumenty 0,737+0,019r, a nHa 19-1y
100y - 0,790+0,03 r. To6T0, HanpHKIHLI €eMOpIOreHe3y Maca HUPKK BariTHOI cCaMuIll
B KOHTpPOJII HEJOCTOBIPHO 30UIbLIyBaJiacsi, a B TIpYIi 130JbOBAaHOTO BBEICHHS
XJIOpUAY KaaMIil0 cepelHs Maca HUpPOK Ha 13-Tiii 1001 emMOpioreHe3y CTaHOBHIIA
0,730+0,015 1, a Ha 19-ty nody - 0,751+0,014 , mo OyJI0 HETOCTOBIPHO HIKYE
KOHTPOJIbHUX TOKAa3HUKIB. BaxxnMBOO (QYHKIIE€I0 HUPOK, IO TMO3HAYAETHCS HA
HEe(PPOTOKCUYHOCTI PSiZly PEYOBUH, € iX 31aTHICTh METa0O0I13yBaTH KCEHOOI0THKH, IO
00OyMOBJIIO€ BHUCOKY YYTJIMBICTH IILOTO OpPTraHy J0 0araThbOX KCEHOOIOTHKIB (BasKKi

MeTaJii Ta iX COoJli, TOKCUHM 017101 MOTaHKH, J1F04l PEYOBHUHHU AeAKUX JiKiB). Hupku
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Mopdonoriuno 1 (Pi310NIOTIYHO €  HAA3BUYAWHO  CKJIQJHUM OpraHoM, a
CTPYKTYPHO-(DYHKITIOHAIBHOIO OJMHHUIICI0 HUPKA € HE(PPOH, IO CKIATAETHCA 3
Karcyiau HedpoHY 1 KaHAbIIB, SIKI MEPEXOJATh OJWH B OJHOTO: MPOKCHUMAaIbHHUX
3BUBHUCTOIO 1 MPSMOTO, TOHKOTO CErMEHTa, AUCTAIbHUX 3BUBUCTOrO Ta MpsAMoro. B
netiai ['enne (TOHKMH CETMEHT) 3AIMCHIOETBCS KOHIIGHTpAIlsl Cedl 3aBASKH
MexaH13My KOHTpoTOoKy. Hepon mpuiimae ydactb B maTOreHe31 TOKCUYHUX YpaKeHb
HUPOK, HaWBWINA KOHIEHTpAIlisi KCEHOOIOTHKIB Bi3HAYAETHCS B MO3KOBOMY IIIapi
Hupok. Kancyna HedpoHa Mae CTpyKTypy HABOXCTIHHOI dHall, 10 SIKOT BXOIUTh
MIPUHOCHA apTepioya, sIka YTBOPIOE KalUIAPHY MEPBUHHY CITKY, IO € Ba)XJHBOIO
(YHKILIOHAIBHOIO CTPYKTYpPOIO HHUpPKOBOro Tuiblsl (ManpmirieBe tinble). Cama
Karcysa He(pOHY CKIIAJaeThCsl 3 JBOX JIUCTKIB: BICHEPAJIbHOTO BHYTPIIIHBOIO Ta
MapleTaNIbHOrO 30BHIMIHBOTO.

AHai3 Ta MOPIBHSHHS 10 KOHTPOJIbHUX TICTOJIOTTYHUX CEPIMHUX 3pi131B HUPKH
B JIOCHIAHIN TpyIi MPOJEMOHCTPYBaJIM HACTYIHI MOpP(]OJOriyHi 3CyBH B OYI0BI
MapeHX1IMU HUPOK. XPOHIYHUH 130JIbOBAaHUM BIUTUB XJIOPUIOM KaJMIIO MPU3BOJIUB /10
30UTBIIIEHHST TUIONI Karcyiau HeQpoHy, IO PO3IIHIOBAJIOCh HAMU SIK MOKIIUBUN
pe3ynbTaT HaOpSAKY Karcyld Ta CUMITOM YIIKOJKEHHs HeppoHy. Takox B rpyi
130JIbOBAHOTO BIUIMBY XJIOPUIOM KaJMil0 BH3HAUaBCS HAOPSK KaHAIBIIB HE(QPOHY,
0 MPU3BOAWIO JO YUIUJIBHEHHS TMAapeHXIMHU, SKe JJ00pe BU3HAYAETHCS TIPU
Mikpockomii. Jlyis mATBEpKEHHS BUCYHYTHX TMPUIMYNIEHh MH BUKOPHCTOBYBAIU
MOP(POMETPUYHI TMOKA3HUKH TICTOJIOTIYHUX CTPYKTYp MMApEHXIMU HHPOK, a caMme
IUIONTYy KAalCyJld HUPKOBOTO TUTBI, IUIONIy CYOUHHOTO KIyOO4YKy Ta ix
CHIBBIAHOLIEHHS. BHUMIpIOBaHHA MIKPOCTPYKTYp NPOBOJAWIM 3 BUKOPUCTAHHSIM
nporpamu  ZEN 2.0 CBITJIOBOI MIKPOCKOITI MIKPOCKOIIA JIO3BOJIIE TPOBECTU
MOP(POMETPUYHI JOCIIJKEHHS SIK JIlaMeTPy CYJMHHOIO KJIYyOOUKYy TaK 1 MPOBECTH
oOpaxyBaHHS CIUIafHOBOTO KOHTYpPY IUIOMII KamlcCyidu KIyOOuKy, LIO JO3BOJIMIIO
pO3paxyBaTH 1HJEKC TUIOIT HUPKOBOTO TiIbI HeDpoHy. [laHunii MOKa3HUK A€ 3MOTy
OLIIHUTH CTYIIHb YPaXEHHS CTPYKTYPHO-(YHKIIOHAIBHOI OJUHUII HUPKH —
Hedpony. Ilix gac BariTHOCTI BiOyBarOThCsi MOpPOPYHKITIOHAIbHI 3MIHA B HHUPKaxX

CaMHUIIi: HAINpPHUKIHIIl BariTHOCTI B KOHTPOJI CIOCTEPIra€TbCs 3MEHIIEHHS
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CHIBBIAHOIIEHHS TUJIONII KamnCydud 10 Iwiom kiayOouka HedpoHy. Taki 3MiHH €
¢b131070T1YHUMH 1 TIOB’s3aH1 31 30UTbIIEHHSIM MOP(H0-(i3107I0TTYHOTO HAaBAHTAKEHHS
Ha HUPKM BariTHOi camuill. B koHTposbHIM rpymi Ha 13-Ty m00y 1HAEKC ILIOII
He(pOHY HHUPOK CaMHIlb IIypa cTtaHoBUB 76,60047+3,5, a B rpyImi i307150BaHOTO
BIUIMBY KaJIMIEM BH3HAYaJIOCh 3MEHIICHHS IUIONI Karcynu Hedpony 50,0481+1,8
(puc.1). Ha 19-Tii n001 eKCHmepuMEHTy HOCHIIKYyBaHI IapaMeTpU CTaHOBHIIU
59,64693+4,5 y KOHTpOIi, Ta MPOIOBKYBAIH 3MEHIIIYBATUCh B TPYII 13071bOBAHOTO
BILTUBY 110 42,16393+2,8. Taka pizauis 0yina goctoBipHoo (p<0,001).

100
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60
40
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0

KOHTPOJIb

KaIMil XJIOpu

13 noba 19 noba

Puc.1. /Iunamika 3MiH iHJeKCYy U101 CyIMHHOTO KJIY00UYKY He()pOHY HUPOK
caMHIb IYPa B KOHTPOJIbHIM TA rpyMi i30J1b0BAHOI0 BBEACHHS XJIOPUAY
Ka/JMil0 Ha 000X TepMiHAX BariTHOCTI.

Y 63,4% nocnimkeHb B TPymi 130Jb0BAHOTO BBEICHHS XJIOPHUIY KaJIMIiO
BU3HAYAJIOCh PO3LIMPEHHs Karcyiu HeppoHy. OTpuMaHi JaHi CBIO4aTh HIPO
dbopMyBaHHS Ta HapOCTaHHS HAOPSKY B Karcylsi HE)POHY HUPOK BariTHUX CaMUIlb
IIypiB IMiJ XPOHIYHMM BIUIMBOM XJIOPUAY KaaMmito. OKpiM 30UIbIIEHHS IJIOLII
Karcynd He@poHYy B HANIMX EKCIEPUMEHTAIBHUX TPyINax BU3HAYAINCh HACTYIHI
3MIHM TICTOJOTIYHOTO piBHS B HedpoHax. Y 42,7% Ha 13-Ty 100y eKClepuMeHTY
JOCIIKEHb  TICTOJIOTIYHMX — 3pi3iB  MApEeHXIMU HUPOK  JOCHIJHUX  TBAapUH
crocrepiraBcs  (POKaJIbHO-CETMEHTApHUN  TJIOMEPYJIOCKIEpO3, KOO [0
MATOJIOTTYHOTO TPOIECY 3ATYYaIOThCA OKpeMi KiIyoouku ((pokanabHI 3MIHU), B SKUX
B1/I0YBAETHCS CKIIEPO3 JESIKUX CETMEHTIB CYJJMHHOTO KIIyOOUYKa (CErMEHTapH1 3MiHM).
Ckiiepo3 CTpyKTyp KiIyOOYKYy BHUSBIISIBCS HE y BCIX He(poHAX OJHOYACHO Ta MaB
YacTKOBUM XapakTep. TakuM YMHOM, MU CIOCTEpIrajyd 3MiHM Ha TiCTOJOTIYHOMY

piBHI MapeHXIMH HHUPOK, MO (OPMYIOTHCS MPU XPOHIYHOMY BBEACHHI XJIOPHUIY
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KaJMII0 y BariTHUX caMullb. 3MiHM B KiIyOoukax He(POHIB BUSBISUIMCA B PI3HUX
HOT0 YacTWHAX, MPOTE HAWYACTIIIE 3yCTPIYaIUCh B 00JaCTi, OJMKYE pO3TaIIOBaHIN
710 CYJUHHOTO TOJIIOCY, TOOTO O BXOJY 1 BUXOY apTepios 3 KiyOodKa, a TaKOXK B
MICIIl BUXOAY 3 KalCyilu KIyOOuka NpOKCHMajabHOrO KaHamiblld. Posrismaroun
JMHAMIKY TaTOJIOTIYHUX 3MIH B TJIOMEpyJiax, BU3HAYWIM TEBHY TEHACHIIIO Yy Yaci
BIUBY. Criouarky (Ha 13-Ty 100y eKCIeprUMEHTY) BpakaroThCsl FOKCTArJOMepYJIsipHI
kyooukn, motiM (19-ta mo6a) ymIKOKEHHS cTa€ OUIbII TeHepami3oBaHe. Mwu
CIIOCTEpITai MPH BIUIMB1 XJOPHAOM KaJaMil0 3MIHU HOKCTaMEIyJISIpHUX HEGPOHIB,
[0 TPOSABISUINCH y 30UIBIIEHHI CaMUX HE(PPOHIB MOEAHAHUX 3 PO3IMIUPEHHSIM
Kancyjau Ta CKIEpo30M CyauH Kiyoouky. Ha ricTosoriunux mnpenaparax
BU3HAYAJIOCh TAKOXX 30UIBIIECHHS J1aMEeTpy MPOKCUMAJIbHUX KaHAJIbIIB HE(PpPOHIB Y
HUpPKax JIOCHIIHUX TBapHH IMPHU BIUIMBI XJIOPUIOM KaaMit0. B KOHTpOIbHIN rpymi Ha
13-ty 100y exkcnepuMeHTy JaHUil TOKa3HUK CTaHOBUB B  CEPEAHbOMY
17,24+1,32 MkM, a B Tpymni BIUIMBY KaamieM naiameTp pgoctoBipHo (p=0,001)
30uTbIIyBaBCA A0 25,674+2,58 MKkM. XpOHIUHMI BIUTMB XJIOPHJIOM KaaMmito Ha 19-tTy
100y BUKJIMKAB 301IBIICHHS JlaMeTpy MPOKCUMAIBHUX KaHAIbIIB HE(PPOHIB HHUPOK
10 29,62+2.91 MkM (KOHTPOJIbBHMM TMOKa3HUK Ha I[bOMY TEpPMIHI JOCHIIKEHHS
nopiBHioBaB 19,19+2,48 Mxm). TakuM 4MHOM, HANPUKIHII €KCIIEPUMEHTY, TOOTO Ha
19-ty noOy noCHiKeHHS MPOSBH BHINE3a3HAYCHUX TICTOJOTIYHUX 3MIH CTaBau
BUpa3HiUMHU. OTpUMaHi pe3yJbTaTh Oe33amepevyHo JI0BOJATh HEHPOTOKCHUYHICTD
XJIOPUAY KaaMil0 B 3a3HaueHId 4031 Ta crmoco0l BBEIEHHS B XPOHIYHOMY
EKCIIEPUMEHTI Ha BariTHUX CaMULISIX LIyPiB.

[lopiBHIOIOUM OTpUMaHI HaMHU pe3yJibTaTH 3 aHAJOTIYHUMU HAYKOBHUMH
EKCIIEpUMEHTATFHUMU POOOTaMHU 3 BIUIMBY COJieH KaaMil0 Ha MOPGOJIOTII0 HHUPOK
JOCIITHUX TBAPUH MU 3HAUIUIM TOKa30B1 (DAKTH PEaKTUBHOCTI HUPOK CAMUILh LTYpIB
Ha XpPOHIYHUHN BIUIUB BAXKHUX MeTaliB. Sk QinbTpaniifnuii oprad, HUPKU TPUIAMAIOTh
aKTUBHY y4acTb y BUBEICHHI KCEHOOIOTHKIB, HAaKOMUYYIOTh B MapeHXiMl KaaMmiH i
MarOTh 3Ha4YH1 3MIHU B OYyJIOBI CTPYKTYpHO-(DYHKIIIOHAJILHOT OJMHMII — HePpoHI. B
pobotax ['oxenko A.l. (Omecbkuii Aep)KaBHUA METUYHHI YHIBEPCUTET) TOBEICHO,

10 BIUIMB KaaMito B 11031 0,1MI/Kr Macu TBapuHU Ma€ BUpPAXKEHUN HEPPOTOKCUUYHUIN
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epext Bxke Ha 2 100y BBEIEHHS, SKUU TMPOSBIAETHCA SIK HAa TOPYLIEHH]
dinpTpaniiinoi GyHKIT HUPOK TaK 1 KaHAJIBLEBOTO TpaHCIoOpTy. B Mopdomoriyanx
EKCIIEpUMEHTANIBLHUX poboTax miJ kepiBHUITBOM Hedromoroi O.0O. (HinpoBchKkuit
JEp>)KaBHUM ~MEIWYHUN  YHIBEPCHUTET) JIOBEICHO, IO BIUIUB 130JIbOBAHOTO
BHYTPIITHBOIIUTYHKOBOTO XPOHIYHOTO BBEJCHHS B cojied KaaMmiro 1031 1,0 Mr/kr
NPU3BOJAUB 10 3MEHIIEHHS Yy 2 pa3u IO BIJHOIICHHIO JI0 KOHTPOIIO AlaMeTpy
HeppoHy Ta (popmyBaB (PparMeHTapHUN TIOMEPYJIOCKIEPO3 HUPKOBHX TUICLb Ta
3HUKEHHS aKTUBHOCTI MpOoJii(pepaTUBHUX MPOIIECIB B HUPKAX IJIOJIB IIIypa.

BucHoBku. ExcrnepumeHTanbHO MOBEIACHO, IO MPH XPOHIYHOMY BILIMBI
XJIOPUAOM KaaMmito y 1031 2,0 MI/KT 3HM)KyBajach Maca HUPOK BAariTHUX CaMUllb. Y
63,4% nochiKeHb B TpyIi BBEACHHS XJIOPUIY KaJMIIO BU3HAYAIOCH PO3IIUPEHHS
Karcyiau He(poHy, 110 CBIIYUTH PO (pOpMyBaHHS Ta HAPOCTAHHSA HAOPSKY B KarcCyJi
He(DpOHY HUPOK BariTHUX CaMUIIb IIYyPiB MiJ XPOHIYHUM BILUTUBOM XJIOPUIY KaIMIIO.
VY 17,3% 3pa3kiB B HUPKax CaMHIlb IIypiB Ha TICTOJIOTTYHOMY PiBHI BU3HAYAJIOCh
(GbopMyBaHHS PO3IIMPEHHS Kamncyiu HeppoHy Yy IMO€AHAHHI 3 (PparMeHTapHUM
CKJIEPO30M KamisipiB KIyOOYKYy Ta PpO3IIMPEHHS MPOKCUMAIBHUX KaHAJBIIIB
He(POHIB, 10 CBIAYUTH PO HEPPOTOKCUUHUM e(PEKT XJTOpHUIy KaJIMil0 B 3a3HAUCHII
71031 B €KCIIEpUMEHTI Ha mrypax. [Haekc miomi HedhpoHYy HHPOK CaMHIlh IIypa Mpu
XPOHIYHOMY BIUIMBI KaJIMIEM MaB YITKO BUPAKEHY TEHJCHIIIO 10 3MEHIIICHHS TUTOMI
Karncyiu HedpoHy 3 aocTtoBipHOwO pizHuieio (p<0,001) Ha 000X AOCHIAKYBaHUX
TEepMiHaXx.

IepcnekTBY MOAAJBINMX AOCHiAKeHb. Ha Ham mornsa, nepcrneKTUBHUM
HANPSIMKOM JOCHTI/DKEHb € BHU3HAYCHHS BIUIMBY XJIOPHAY KaJMil0 Ha MopQoreHes

HUPOK €MOPIOHIB IIypiB HOCTIAHUX TBAPWH HA T1ICTOJIOTIYHOMY PiBHI.
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Abstract: Thyroid cancer knowledge and awareness are very important
because of the fact that the frequency of cancer (Ca) periodically increases.
According to our observations, one of the sharp increases in the incidence of thyroid
cancer occurred in the mid-70s, when the frequency of operations for various thyroid
gland diseases increased from 4-9% to 17-22%. According to the literature, such a
trend has been observed since the 40s of our century. At the same time, it should be
emphasized that although Ca thyroid occurs annually in 5 adults per 1 million
population, it makes up less than 1% of all malignant tumors found in humans, which
reflects a general tendency for increased incidence of malignant neoplasms.

Key words: thyroid cancer, neoplasms, malignant, thyroidectomy, thyroid
gland, neck area, oncologist, sclerosing mucoepidermoid carcinoma, multi-nodular

goiter, medical control in the hospital, treatment by an endocrinologist.

The patient. Patient X: Ukrainian, European. The date of the start of special
treatment is 12.10.23. Tumor morphology from 27.10.23 - sclerosing

mucoepidermoid carcinoma (M8050/3).
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Complaints about neoplasms in the neck area, swelling, hypothyroidism,
weakness, dizzines. Associated diseases: sarcoma of soft tissues of the right thigh,
hypertension for 5 years. There were no harmful factors of the external environment.
Hypersensitivity to medications is not noted. Genetic predisposition - the mother had
rectal cancer, the sister had uterine cancer.

Anamnesis. During an ultrasound in 2020, the changes in the thyroid gland
were detected. It was a multi-nodular goiter. The negative dynamic was the cause of
her referral to an oncologist. Operation on 14.10.23 — thyroidectomy. Follicular
sclerosing carcinoma, microcarcinoma. After that, a month later, after viewing tissue
blocks, the diagnosis was changed to sclerosing microcarcinoma, diameter 0.5 cm,
mixed type.

Clinical diagnosis. Thyroid carcinoma pT1mNxMO, 1st stage, papillary
variant, condition after surgical treatment (14.10.23), radioiodine therapy, 2nd

clinical group. Hypothyroidism, severe form.

Table 1
Laboratory tests
Analyte Results Units of Typical range
measurement
Immunochemistry test
Thyroglobulin,  antibodies 28.6 1U/ml Up to 115.0
(ATG)
Thyroid stimulating hormone 65.63 pulU/ml Children:
(TSH) 0-12 months: 1.36-8.8
1-6 years: 0.85-6.5
7-12 years:0.28-4.3
Adults: 0.27-4.2
Urinalysis
Specific gravity 1025 1010-1020
Urine pH 5 pH 5.0-7.0
Proteins None None
Ketones None None
Epithelial cells None None
Leukocytes 10-12 per eye Men: 0-3 per eye
Women: 0-5 per eye
Erythrocytes None 0-2
Urinary casts None None
Crystals None None
Mucus threads None None
Blood test
ESR 9 mm/h Westergren method:
Children under 17 years: up to 10.0
Men (17-50 years): up to 15.0
(over 50): up to 20.0
Women (17-50 years): up to 20.0
(over 50): up to 30.0
Erythrocytes 4.97 10712 cells/I Children:
0-12 months: 3.3-4.9
1-6 years: 3.5-4.5
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7-12years:3.6-5.1
Adults:

Men: 4.0-5.0
Women: 3.7-4.7
Hemoglobin 127 o/l Children:
0-12 months: 100-140

1-6 years: 110-145

7-16years:115-150

Adults:
Men: 130-160

Women: 120-140
MCH 25.6 pg Children:
0-12 months: 28-35

1-16 years: 28-32

Adults: 27-33
Platelets 0.4 % 0.1-0.5
Neutrophils 60.9 % Children:

0-12 months: 15-45
1-6 years: 25-60
7-12years:35-65
12-16years:40-65

Adults: 47-72

Lymphocytes 30.5 % Children:

0-12 months: 38-74
1-6 years: 26-60
7-12years:24-54
12-16years:22-50

Adults: 19-37

Monocytes 5.8 % Children:

0-12 months: 2-12
1-16 years: 2-10
Adults: 3-10

Eosinophils 24 % Children:

Under 12 years: 0.5-7.0
12-16 years: 0.5-6.0

Adults: 0.5-5.0

Operation protocol (thyroidectomy). Under intravenous anesthesia and
mechanical ventilation, after preparation of the operative field, the thyroid gland was
exposed using Kocher's approach. Revision. The left lobe of the thyroid gland is a
multi-nodular mass, ranging in size from 0.5 mm to 1 mm. The right lobe is a tumor
up to 0.5 cm. An intraoperative diagnosis was made. The result is signs of a
malignant non-plastic process. It was decided to perform a thyroidectomy. The main
vessels that feed the lower and upper poles of the right and left lobes of the thyroid
gland are isolated, ligated and crossed. A gland with a tumor and adjacent tissue is
removed as a single unit. Hemostasis was performed. Alcohol in the wound.
Layer-by-layer suturing of the wound. Alcohol, aseptic sticker. Macropreparation:
removed tumor-transformed thyroid gland with adjacent tissue.Postoperative period
without complications. Phonation is normal. After 12 days, the patient was

discharged from the hospital in a satisfactory condition, given recommendations.
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Recommendations:

1. Supervision of an oncologist, monitoring physical conditions, managing
symptoms and side effects.

2. Treatment by an endocrinologist at the place of residence.

3. Medical control in the hospital where she was operated on after 3 months.

4. Medical therapy — Calcium 1 tablet once a day for 1 month. L-thyroxine
300 mcg/day, the first 2 days 50 mcg/day, then 100 mcg/day on the 4th-5th day, 300
in the last time. Control of TSH after 1 month (on the control day, fasting and not
taking L- thyroxine).

Conclusions. Summarizing all of the above and taking into account the fact
that the incidence and mortality from malignant tumors are increasing every year,
knowledge of the clinical picture, understanding of the principles of treatment and the
ability to interpret the results of diagnostic study is important for being a competent
doctor. This will make it possible to detect the disease in time and cure it at the

earliest stages, achieving a stable remission and prolonging the patient's life.
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Abstract: The article analyzes surgical suture materials used in mammoplasty.
Attention is focused on the peculiarities of the use of suture threads, and attention is
paid to avoiding postoperative complications, where one of the factors is the use of
suture material. The purpose of our article is aimed at the analysis and selection of
modern surgical suture materials to improve the treatment and rehabilitation of
women after aesthetic mammoplasty operations.
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mammoplasty.

In different periods, the criteria of beauty changed, were influenced by fashion;
the beauty of women's breasts was praised by artists and poets. The constant desire of
every woman, regardless of age, is to maintain beauty and youth. It is not by chance
that today plastic aesthetic operations on the mammary gland occupy a leading
position in the ranking of plastic operations around the world. According to the
International Society of Aesthetic and Plastic Surgeons (ISAPS), in 2022, more than
1.6 million operations were performed in the world. In the 2023 annual report of the
American Society of Plastic Surgeons, it accounted for 378,547 surgeries (ASAPS).
Very often there can be complications after operations. According to the data (2020)
of the American Association of Plastic and Reconstructive Surgeons, the percentage

of specific postoperative complications of aesthetic correction of breast asymmetry
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reaches 22.5%. One of the factors of postoperative complications is suture material,
which greatly affects the positive result of mammoplasty surgery [11].

The popularity of such a direction as plastic aesthetic surgery is growing all
over the world, causing a progressive increase in the number of operations performed
annually in the world. Surgery is rarely performed without sutures. Suture material is
material for surgical sutures and ligation of blood vessels. It must have strength, a
smooth surface, withstand sterilization, and tie into strong knots. They are used for
applying surgical sutures and ligation of individual anatomical structures (vessels,
skin, muscles, bones), as well as for stopping bleeding. Surgical suture materials are a
foreign object for the body that remains in the tissues.

The authors A.l. Godlevskyi, V.O. Shaprynskyi in his works prove that any
foreign material, being in the tissues of the body, causes an inflammatory reaction,
and in the future often serves as the cause of the occurrence of postoperative purulent
complications. [1].

According to I.A. Ascherman, C.I. Henter, D.K. Bickers, one of the factors that
lead to the occurrence of inflammation can be the suture material that is used for the
connection and subsequently can remain in the human tissues for a long time. The
main requirements for suture material: ease of sterilization, inertness, the strength of
the thread should exceed the strength of the wound at all stages of its healing, the
reliability of the knot, resistance to infection, absorbability, good manipulative
qualities of application for any operations, absence of electrical activity, absence of
carcinogenic activity, absence of allergenic properties, tensile strength at the knot not
lower than the strength of the thread itself. [12].

For the first time, mention of the use of suture threads in surgery appeared in
treatises of ancient Chinese medicine and in Egyptian papyri, three millennia BC.
Later, somewhere in 162 - 178 AD. the founder of medicine from Rome S. Galen in
his works describes postoperative complications in the form of thread rejection. The
search for suture material continued for a long time, in clinical practice, threads from
the tails of cats, muskrats, rats, deer, kangaroos were used as suture material. During

the use of such threads, very fast resorption, insufficient strength of the seam
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connection, allergy and inflammatory processes were observed. The first successful
suturing of a vesico-vaginal fistula was performed in 1852 by the American James
Marion Sims (1813-1883) using a silver wire. In 1869, the English surgeon Joseph
Lister first developed and implemented a new biological absorbable suture material,
which was named catgut, translated as "string”. The threads are made from the
submucosa of the sheep's intestine. In 1887, the Johnson brothers created a catgut
manufacturing company. In 1949, the American company "Ethicon™ was established
in the USA, which is currently a leader in the suture materials industry.

Catgut is used in medicine as a suture material for applying internal sutures
during operations, because it dissolves in tissues after 1-3 weeks. Catgut thread has a
bright yellow color, a slightly rough surface and a fairly even diameter, contains
about 20.0% moisture and about 2.0% fat. Catgut is quite elastic, easily binds and
dissolves in the body after an average of 8-12 days. It is available packaged in
parchment paper bags (dry catgut), non-sterile and sterile (in ampoules). The length
of the thread is from 0.5 to 2.5 m, the thickness is from 0.2 to 0.75 mm. Catgut
threads are made of different thicknesses and are characterized by numbers from
No. 00 to 8.

Catgut does not tolerate sterilization by boiling, because it loses its strength, so
it is sterilized by chemical methods. Many methods of catgut sterilization have been
proposed. Very often iodine (Lugol's solution) is used for this, in which catgut is kept
for 8 days for preliminary defatting in ether for 24 hours. Catgut in skeins requires
additional sterilization in surgical institutions, and in ampoules it is suitable for
immediate use. It is in a mixture of 70.0% alcohol and glycerin, and after treatment
with iodine it is stored dry. Before use, catgut is dipped in alcohol for a short time to
increase its elasticity. With long-term storage, catgut threads can lose their tensile
strength, so it should be periodically checked for strength and sterility (in a
bacteriological laboratory).

G.H. Lipscomb and his colleagues note that catgut also has negative properties:
allergenicity; low strength, which quickly loses; the ability to cause a pronounced

tissue reaction and unpredictable resorption. Catgut (polished, plain and
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chrome-plated; without needles and with atraumatic needles; in a preserved solution
and without such; in glass ampoules and bags) causes the most pronounced tissue
reaction compared to other suture material.

Simple catgut loses 50.0% of its strength after 5-10 days after surgery, and is
completely absorbed after 70 days. Impregnation of catgut thread with chromium
salts leads to an increase in the terms of loss of strength (up to 30 days) and
resorption (up to 90 days), as well as a decrease in tissue reaction. [15].

V.0. Sheftel in his work emphasizes that the toxicity of some suture materials
Is caused by the presence of non-polymerized monomers in their composition. They
can affect the skin, mucous membranes, parenchymal organs, and cause an allergic
reaction [9].

The author V.G. Malyuga claims that the inflammatory process in tissues
occurs more often when using natural surgical suture material, except for catgut, this
includes silk [5].

Silk is natural protein fibers spun by a silkworm. High tensile strength,
softness, flexibility, elasticity. After two years, it is practically impossible to detect at
the place of implantation. Extremely high reactogenicity. Fields of application: skin
suture, serous sutures on hollow organs, ligatures, fascia, muscles, subcutaneous
tissue. Surgical silk has high strength and durability, so it is most often used as a
suture material. Silk has the appearance of long thin twisted threads, the diameter of
which is on average from 0.13 to 0.73 mm. Silk is produced in skeins with a thread
length of 50 m (for numbers 000-3) and 20 m (for numbers 4, 6, 8) or in loose
bobbins weighing 200-400 g (thread length from 1,000 m for numbers 000 to 50 m
for number 8). Unpackaged bobbins are easy to use: the thread is easily pulled out to
the end, and the outer layers do not slip or get tangled. Considering the fact that silk
threads are produced non-sterile, the empty bobbin is convenient for sterilization.
Surgical silk is absorbed within 6 months to 1 year [17].

In the opinion of S. V. Honchar, the modern requirements for surgical sutures
in recent years have been significantly supplemented by the need to have certain

pharmacological properties in the surgical suture material [2].
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V. A. Kostenko claims that suture materials should be directed to the
prevention of complications caused by the operation, to ensure a therapeutic effect on
the main or concomitant disease [4].

In recent years, new synthetic suture threads have appeared in world practice,
which are absorbable and which are not inherent to the types of catgut threads. They
meet all modern requirements for suture materials. These are such as Monocryl,
(USA), Vicryl (England).

They are harmless, do not initiate a tissue inflammatory reaction, do not have
allergenic properties and are absorbed in the tissues of the body in the time required
for healing postoperative wounds, without disrupting the blood supply. In the surgical
practice of aesthetic mammoplasty, suture material is more often used, depending on
the area of application of sutures, and non-absorbable suture material can remain in
the deep layers of soft tissues, or be removed after two weeks in the conditions of
primary healing of the postoperative wound. Modern suture threads Monocryl
(Monocryl), consists of a homogeneous material, not having the effect of capillarity,
it reduces the risk of infection of the postoperative wound. The reliability and
effectiveness of using Monocryl suture materials has been demonstrated in the
following areas: neurosurgery, cardiovascular surgery, microsurgery, and eye
surgery.

Monocryl is a monofilament synthetic suture material that dissolves. Monocryl
thread is very soft and elastic, easy to use. It is used for soft tissue approximation and
ligature application in general surgery, abdominal surgery, obstetrics and gynecology,
urology, and plastic surgery. Due to the monofilament structure, the Monocryl thread
provides a soft (non-traumatic) passage through tissues, and is also less prone to
contamination by pathogens that provoke the development of infection in the area of
surgical intervention. Complete resorption of the Monocryl thread in the surgical
wound occurs between 90 and 120 days. Like other absorbable synthetic sutures,
Monocryl decreases its tensile strength with time spent in the wound. At the same
time, the thread provides guaranteed tissue support for 14 days.

Abboud N., El Hajj H., Dibo S. in their works emphasize that the loss of tensile
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strength and final resorption of Monocryl suture material occurs through hydrolysis,
where the polymer breaks down into adipic acid, which is then absorbed and
assimilated in the body through metabolic processes. Resorption begins with a loss of
tensile strength, followed by a loss of mass. [10].

During our surgical operations, it was also observed that the Monocryl suture
material causes a minimal initial inflammatory reaction in the tissues with gradual
encapsulation of the suture material by the newly formed fibrous connective tissue.
Applying suture materials should be done taking into account the following factors:
surgical experience, patient condition, wound size, surgical technique. Suture
material Vicryl (Vicrul) causes a slight reaction in tissues, followed by ingrowth of
fibrous connective tissue. Loss of tensile strength with complete resorption of the
suture material Vicryl (Vicrul) occurs as a result of hydrolysis, thanks to which the
copolymer is split into glycolic and lactic acid, which are then absorbed and
assimilated by the body. The process begins with a loss of tensile strength, followed
by a loss of mass. Loss of initial tensile strength occurs five weeks after implantation.
The period of complete absorption of Vikril (Vicrul): 60 - 70 days.

Suture material Vikril (Vicrul) has different thickness and length and is
released separately or in a set with needles of different types and sizes made of
stainless steel. The needle can be permanently attached to the thread or can be fixed
by the CR (control release) type, which makes it possible to remove the needles
instead of cutting them. There are kits with needles that can be used in a magnetic
field with an induction of up to 1.5 Tesla. Such needles come in two colors
(black/silver) and have MRI markings [16].

According to N.M. Abboud and his colleagues, the polyfilament suture
material Vicryl (Vicrul) consists of finer braided threads, the advantage of which is
better fixation of knots and threads in soft tissues, but due to the effect of capillarity,
the risk of infection in soft tissues increases.[10]

Therefore, the conducted study showed that the use of different suture
materials can affect the course of the phase of the inflammatory process in different

ways, threads of biological origin cause a pronounced inflammatory and productive
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reaction of tissues in the location and affect the entire body, which is associated with
the influence of a foreign protein, contained in these materials.

The best thread that can be absorbed in tissues is "Vicryl", which is based on a
derivative of lactide and glycolide. In the world literature, a large number of
publications have appeared on the use of new materials created on the basis of
nanotechnology, which are aimed at achieving a qualitatively different level in the
matter of ensuring the healing of a surgical wound.

Conclusion. The use of modern and safe suture materials with characteristics
of strength and hypoallergenicity is no less important in aesthetic breast surgery than
the use of generally recognized and long-lasting surgical techniques. Summarizing
the findings of scientific developments and the practical experience of our clinic, we
can conclude that preference should be given to monofilament suture material.
During the operation, choose the smallest diameter of the thread and needle that
meets the given goals in order to minimize traumatization of the tissues during the
passage of the needle and thread. When using polyfilament surgical suture material,
take into account the peculiarities and give preference to its use in the deepest layers
of breast tissue. A more superficial overlay of the latter in the surface layers increases
the risks of tissue inflammation with the formation of ligature fistulas, against the

background of the existing effect of capillarity in the polyfilament suture material.
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YK 616.89-008+615.009]:616-71
INATOMOP®OJIOI'TYHI OCOBJIUBOCTI MOP®IHHOI HAPKOMAHII
TA CEJATUBHOI TOKCUKOMAHII

I'epacumenko Ouiekcanap IBanoBuy,

I.Mea.H., podecop,

I'epacumenko €Bren QuexkcanapoBmny,

K.MEJI.H.,

I'epacumenko Koctanrtun OsiekcaHapoBuy,
K.MEJI.H.;

JloHelbKU HallIOHATBHUN MEAUYHUNA YHIBEPCUTET
M. KponmuBHUIIbKHI

Anortanisi. CynoBo-MequyHa JlarHOCTUKA OTPYEHb HApKOTHKaMU Ta
TOKCUKOMaHIYHMMH PEYOBMHAMU HailyacTimle 0a3yeThCsl HA JaHUX aHAMHE3Y Ipo iX
BXKMBAHHS 3 HEMEAUYHOIO METOI0, BIJOMOCTSAX IO nepeOyBaHHS 3 IIbOrO MPUBOAY
Ha OOJIKy B HApKOJIOTIYHOMY KaOiHeTi abo JaucmaHcepi, MpoTe, y BUMAIKAX, KOJU
HApKOTUYHUM aHAMHE3 BIJACYTHI a00 HAaBMHCHO IIPUXOBYETHCS, a TaKOX Y
BUIIAJIKaX, KOJU 3a SKUXOCh OOCTaBUH HE MPOBOAMIOCS CYIAOBO-TOKCHKOJIOTTYHE
JOCIIKEHHSI a00 HAapKOTHKM B KpPOBI, C€Ul Ta BHYTPILIHIX OpraHax HE BUSBIICHI,
HampuKiIag y pa3l CMEpPTI HapKOoMaHa 4Y¥ TOKCHKOMAaHa y JIIKYBaJIbHOMY 3akJiaji
micisi MacuBHOI 1H(DY31iHOT Tepamii Ta dopcoBaHoro miypesy, Bepudikaiis cMepTi
BHACJIIIOK BJ)KMBaHHS HAPKOTHUKIB 400 TOKCUKAHTIB € YK€ CKJIaIHOIO.

KarwouoBi caoBa: maromopdororis, MopdiHHA HapKOMaHis, CeIaThuBHA

TOKCUKOMAaHIA.

Meta poGoru. Busnauntu kputTepii MOCMEPTHOI JTIarHOCTUKH MOP(IHHOI
HapKOMaHii Ta CEIaTMBHOI TOKCHMKOMaHI MUIIXOM BHSBJICHHS XapaKTEPHHUX
naToMop(dosIoriyHi 3MiHH B OpTaHax, siki 3yMOBJICHI TPUBAJIOIO JII€I0 HAPKOTUKIB YU
TOKCHUKAHTIB.

Marepian Ta MeToau aocaixxeHHs. BUKOHAHE TiCTOJOTIYHE AOCIIKEHHS

OprasiB IOMEPJHX OCi0, SKi 32 JaHUMHU MPHKUTTEBOTO aHAMHe3y Oynu Mop(iHHUMU
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HapkoMaHamu (57 BUNAAKIB) YM CEJATUBHUMHM TOKCUKOMaHamMu (33 BUMAAKM).
Tpagumiitauii HaOlp MIMAaTOYKIB OpraHiB (iKCyBalu B HEUTpalbHOMY (GopMaliHi,
npenapatd (apOyBajgucs TeMaTOKCHUJIIHOM Ta €O03MHOM, Ha XKHUp, CEpeOpIHHSIM
TKaHUHK MO3Ky, IITMK-peakmii B HUpKaXx.

Pe3yabTatn Ta 00roBOpeHHsl. Y 20106HOMY MO3KO08I 3MIHU CTOCYIOTHCS
CyJIWH, HEWpOHIB, yCiX BHJIB IJii (acTpo-, OJIro- Ta MIKpOrJii), HeWpomnuio. B
CyIMHAX TOJIOBHOTO MO3KYy NpPH IOCHI[UKEHUX BHJAaX IHTOKCHKAIi 3aKOHOMIPHO
CIIOCTEPITaloThCs  AUCTPOGIUHI 3MIHM €HAOTENII0, JC30praHizaiis CIOIy4YHOI
TKaHUHU Ta CKJIEPO3 iX CTIHOK. 3MIHM B HEHPOHax MOJAraloTh y AUCTPOdIi
(Xpomatodi3, Kapio- Ta LMUTOJI3, pO3MNaja BIAPOCTKIB) 3 HACTYIHUM 30HAJIBHUM iX
3HUKaHHAM (Majl. 1). 3MiHM B TOJJOBHOMY MO3KOBI, SIKI MOJSTAIOTh B TUCTPOPIUHUX
Ta CKJIEPOTUYHUX 3MIHAX B CTIHKax CyAHH, AUCTPO(QIYHUX 3MIHAX HEUPOHIB 13
JUISTHKaMU X 3HUKHEHHSI Ta B MpoJiipepaTUBHUX TIAJbHUX PEaKIisX 13 aKTUBAIIIEI0
¢darouutapHoi QyHKIII oJiroriii 1 (GopMyBaHHSM TIIaJbHUX BY3JIHMKIB Ha MICII
3aru0auX HEMPOHIB, HA3UBAOTHCSA TEPMIHOM '"TOKCHUKO-TINOKCUYHA eHIedanonaris'.

[Ipn XpoHIYHIM IHTOKCHKAIll aJKaJoiJaMu O Ta TMCUXOTPOITHUMHU
MEIUMKAMEHTaMH CEeJaTHBHOI nii Mae wicie npodiidepanis BCiX BHAIB OJITOTJil
(mepuHepoHANBbHOI, TEPUBACKYISIPHOI, MepudacuuKyIsIpHOi) 13 aKTUBAI€ i
¢daromutapHoi GyHKIIT IPOTH TUCTPOPIUHO 3MIHEHUX HEUPOHIB (MalL. 2).

OpeprkaHi JaH1 CB114aTh, 1110 HAWBHUPA3HIIIl IUCTPO(IUHI 3MIHA B HEMpOHAX Ta
MOPYIICHHS  BOJHO-CICKTPOJITHOTO  OOMIHY, IO  TPOSBISIETRCS  3HAYHUM
MEPUBACKYJISIPHUM 1 MEPULETIOISIPHUM HAOpSIKOM Ta HAOpAKOM HEHpPOIUIIO,
BUSIBJISIIOTBCS Y CTOBOYp1 MO3KY, i€, SIK BiZIOMO, PO3TallOBaHl >KUTTEBO BAXKIIUBI
CYIMHHO-PYXOBUHM Ta AuXalbHUM 1HeHTpH (Man. 3). [{luM MOXHA MOSICHUTH IIBUIKE
HACTaHHs Ha (OHI HAPKOTUYHOI KOMHU MOPYIICHb CEPIEBOi AISUIBHOCTI Ta pO3Namy
JTUXaHHS.

Y miokapoi npu omiliHIA HapKOMaHIi Ta CeJaTUBHIA MEIUKAMEHTO3HIM
TOKCUKOMAHI1 CIOCTEPIratoThCs BUpa3HI AUCTPO(DIUHI Ta CKJIEPOTHUYHI 3MIHU B
CTIHKaX CYIWH MIKPOIMPKYISTOPHOTO pyciia, Ma€ Miclle TMepUBaCKYIIpHUN

KapJIOCKJIepo3, Ji3uc, arpodis, MeTa0oJI4HlI Ta KOHTPAKTYPHI ypaKeHHs

59



KapA10MIOIUTIB 13 HACTYITHUM KapA10CKIEPO30M, JiMdoricTionuTapHa iHQIbTpaIis.
[le MoOkHa pO3LIHUTH SK TPOSBA BTOPUHHOI TOKCHYHOI Kapiomiomarii, 10 €
CTPYKTYpPHOIO O3HAKOIO IIJJACTMYHOI HEJOCTATHOCTI M'SI30BUX KIITUH Cepus Ta

MOPYIIEHHS 3aTHOCTI A0 CKOPOYECHHS MiOKap/a.

Mau. 1. TpanksiitizaTopna Maut. 2. Oniiina HapkoMaHis.

TOKCHKOMaHisi. Bupazna aucrpodis AKTHBALIf MTAJbHUX KJIITHH OiJis1

HEHPOHIB roJI0BHOro Mo3ky. X400. HeiipoHiB roJ0BHOr0 Mo3Ky. X600.

Mau. 3. HapkoTuHa KOMa BHACJIIIOK Maut. 4. Oniiina HapKoMaHisi.
nepeao3dyBanis TPAaHKBLII3ATOPI1B. (I)parMeHTauiﬂ KaplliOMIOllI/ITiB.
IepuBacKkyasipHuii T2 ®ap0. reMaTOKCHIIHOM TA €03UHOM.
NepUuUeTIJIsIPHUI HAOPAK r0JIOBHOTO X400.

MO3KYy. @ap0. reMaTOKCWJIIHOM Ta

eo3nHoM. X400.

TokcuuHa KapaiomionaTis 13 3HUXKEHHSM 3JIaTHOCTI KapIAiOMIOIUTIB 0

CKOPOYEHHS, MPO IO CBIAYMTH MACUBHHM 1X JI3UC a00 BUpa3Hi KOHTPAKTYpPHI 3MIHU
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Ta ¢parmenTamis (Man. 4), 4YacTO CIOCTEpITa€TbCs y BHIAIKaX HETaTUBHHUX
pe3yNbTaTiB CyI0BO-TOKCUKOJIOTIYHOTO AociimkeHHs. lle cBimuuTh mpo Te, mio
panToBa ceplieBa CMEPTh YaCTIllE PO3BUBAETHCS Yy HApKOMaHIB Ha (oHI

aOCTHHEHTHOTO CHHAPOMY, HIXX Ha ()OHI BXKHUBAHHS HAPKOTHKIB.

Mau. 5. HapkoTH4YHA KOMa BHACJIIIOK Mau1. 6. TpaHkBitizaTopHa
nepepo3yBanHs omiro. IloroBmenns TokcukomaHist. Jlimdo-
MiKaJIbBeOJISIDHUX NePETHHOK, ricrionurapunii iHQiabTpar y nevinumi;
niHKCTa Ha0PSIKOBA PiluHA B 0e3 o3Hak idpo3y nopTaabLHUX
aJIbBE0JIAX, IeCKBaMAallis TpakTiB. ®ap0, reMaTOKCUJIIHOM Ta
ajbBeoonuTiB. Dapo. eoszunom. X200.

reMaTOKCUJIIHOM Ta eo3uHOoM. X400.

Y nezenax omiliHUX HapKOMaHIB Ta MEIUKAMEHTO3HMX CEIaTUBHUX
TOKCUKOMaHIB MOpP(QOJIOTIYHA KapTHHA HE 3QJICKUTHh BiJ BUAY HAPKOTUYHOTO UM
TOKCHUKOMAHIYHOTO 3ac0o0y, a BHU3HAYAETHCS TPUBAIICTIO HAPKOTHU3AIIl Ta 03010
BXKUTOTO HAPKOTHKY (TOKCHKAHTA).

VY Bumnajgkax cMepTi BiJl HAPKOTHYHOI KOMHU Ha (OHI Mepe103yBaHHS OMiaTiB Yu
MICUXOTPOITHUX CEJaTHBHUX MEIUKAMEHTIB y JIETCHIX CIIOCTEPITacThCs MOBHOKPOB A,
KPOBOBWJIMBA B QJIbBEOJHM, HAOPSK MIKaJbBEOJSPHUX IEPETHHOK, IIHUCTA
HaOpsIKOBa piJMHA B ajibBeoJiax, JECKBaMallisl aJlbBEOJIOLMTIB, OOCTPYKIlisi OTBOPIB
ApiOHUX OpoHXIB Ta OpOHXIOJN JECKBAMOBAHUM EIITEIIEM CIIHM30BOi OOOJIOHKH,
pi3HOro oO'emy pauc- Ta arenektasu (Main. 5). Llg kapTuHa B JIETEHSIX €

MOpP(OJIOTIYHUM CyOCTPaTOM CHHAPOMY TOCTPOi JHUXaJbHOI HEIOCTATHOCTI, SIKUM
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paHO PpO3BUBAETHCA B KIIHINI HApKOTHYHOI Komu. OmHIEID 13 OCHOBHHX
MATOTEHETHYHUX JAHOK y PO3BUTKY TOCTPOi JAMXANbHOI HEOCTATHOCTI MOXKE OyTH
pYWHYBAaHHS CUCTEMH Cyp(aKTaHTy JIET€Hb, MPOSIBOM YOTO € HASBHICTh MIHUCTOI
piavHu B anpBeosiax. PyifHyBaHHSA cypdakTaHTy 1 PO3BUTOK PO3MOBCIOIKEHUX
cypdakTaHTO3aJICKHUX aTEJICKTa31B, po3JiaJl KPOBOOOITY B JIETEHSIX 1 pyWHYBaHHS
CHUCTEMH aJIbBEOJSIpHUX MakpodariB € ¢hoHOM, Ha SIKOMY IPH HAPKOTUYHIA KOMI
paHO PO3BHUBAIOTHCS MONIMUPEHI THIMHI MTHeBMOHII (B 31% BUIMaaKiB KOMU).

Y neuunyi y BCiX BUINAJKaX XPOHIYHOI 1HTOKCHKALi MpenaparaMu OIi0 Ta
CeIaTUBHUMHU MEIMKAMEHTaMH, HE3aJIe)KHO BiJ crOcoOy iX BBEIEHHS, BUSBISETHCS
NopTaibHUM (PIAKO TMEPUNIOPTATbHUM) MOHOHYKJICApHUN TeNnaTut 13 3HAYHUM
BMICTOM B 1H(iIbTpaTax JiMpouuTiB Ta Makpodaris (Man. 6), abo 3 GopmyBaHHSIM
niMpo-MakpodaralbHUX TIpaHyJbOM Yy TMapeHxXiMml Me4yiHkd (Mai. 7) 1HOAl 3
HAsBHICTIO TEPMIHATUBHUX LIEHTPIB, TEMAaTUT Ma€ TMEPCUCTYIOUUN XapakTep.
OcoOUBICTIO ITLOTO TEMATUTY € T€, III0 HEMAa€ 03HaK (iOpO3y MOPTATHLHUX TPAKTIB.

Y Hupkax 3MiHM TpU XPOHIYHIA OMIMHIM Ta XPOHIYHIN MEAMKAMEHTO3HIH
CEJaTUBHIN 1HTOKCHKAISAX MPOSBISIIOTECS TIMOOKUMH JUCTPO(PIYHUMH 3MiHAMU
eMITeJII0 3BUBUCTUX KAHAJBIB Ta JECKBaMalli€l0 WOro B OTBOPH, 1H(IILTPAIIEIO
cTpoMu 000X MIapiB JIMQOIMTAMH, TICTIONMUTaAMH, Makpodaramu, ae30praHizaiiero
CIIOJIYYHOI TKAHWHU B CTPOMI Ta CTIHKaxX CYJIMH, CKJIEPO30M CTPOMH, 301IBIIICHHIM
ME3aHT1aJIbBHOIO0 MaTPUKCY HUPKOBHUX KITyOOUKiB, posidepaliero KIITUH €HA0TENII0
KamuisipiB Ta KIITUH ME3aHTiyMy, 30HaTbHUM a00 Jaudy3HUM TOTOBIIEHHSIM
0a3aabHUX MEMOpPaH KanuIspiB KIIyOOUKIB Ta 30BHIIIHBOIO JIUCTKA Kancyiu (Mai. 8).
3MIHM B HHUpKax NpH XPOHIYHIM 1HTOKCHKAI[l PO3LIHIOIOTHCA SIK BTOPHUHHA
HedponaTist y BUMIISAL TyOyJIO-1IHTEPCTHIIHOTO HeDpUTy (BTOPHMHHA TyOyJomaTis),
(OKaNbHOTO CErMEHTAPHOTO UM TOTAJBHOTO MEMOpPaHO3HO-TIPOJIi(hepaTHBHOIO
riioMepyaoHepuTy (BTOPUHHA TJIOMEPYJIONaTis). XapaKTepHOI OCOOJIUBICTIO
HedponaTii mnpu  OMiMHIA HApKOMaHII Ta MEIMKAMEHTO3HIM  CeJaTUBHIN
TOKCHKOMaHii € HasBHiCTh 3HauHOi KinmpkocTi IITMK-muminapis y oTBOpax mpsMux

KaHAJIBINB Ta 30MpaTbHUX TPYOOUOK HUPOK.
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J« - \kA Y 7 \7( '
Mau. 8. OniiiHa HapkoMaHis. [{iigsHka

Mau. 7. OniiiHa HApKOMaHisl.

L. o NMOTOBIIEHHA 0a3a/1bHOI MeMOpaHu
MoHonyKkIeapHu iHQiabTpaT y

- . KANJIAPIB KJIy00oYKa HUPKH Ta
napenximi neyinku ®apo.

. 30BHIIIHBOrO JucTKa Kancyau. IHNK-
reMaToKCHUJIiHOM Ta eo3uHoOM. X400.

peaxuis. X600.

Y cenesinyi ma nimgpamuunux gyznrax y ONIMHUX HApPKOMaHIB Ta
MEINKAMEHTO3HUX CEIAaTUBHUX TOKCHUKOMAHIB BUSBISETHCS BHpa3Ha TiMepIuiasis
niMmpoigaux (HOMIKYIMIB 13 YTBOPEHHSIM KPYIMHUX 3a pO3MiIpaMH TepMiHATHBHUX
LEHTPIB 3 Makpo(arajJbHOIO PEAKIIIEI0 B HUX, 1110 € 03HAKOK aHTUT€HHOT CTUMYJIALIT
Ta MOP()OIOTIYHUM CyOCTpPaTOM TyMOPAJIbHOTO IMYHITETY. Y TepMiHATHBHHX
neHTpax JiMpoiTHuX (GOIKYIIB CeNE31HKU Ta JIM(ATUYHUX BY3JIB CIIOCTEPITraeThCs
Kapiopekcuc i (aronmuro3 MakpodaramMu yiaMKiB sifep 3aru0iux JiMQOIUTIB, 110
CBITYUTH TIPO OHOBJICHHSI MOMYJSIil JIMGOIUTIB Ta mepenaudy iHdbopmarii mpo
AHTUTEH, SIKUI HAIXOJUTH JI0 OpPTraHi3My. Y CBITIUX IEeHTpax JiM(oinHux GomikymiB
BusBlicHe HakommueHns 1IIMK-mosuTmBHOro Matepialy €  BiZoOpaKeHHSM
MOCUJICHOTO AHTUTIJIOYTBOPEHHS Ta 3aTPUMKH Yy LiA 30HI HAUIMIIKY YTBOPEHUX
AHTUTLIL.

VYci nepepaxoBaHi 3MiHM OUIBII BUpPa3HI B celie3iHIl, 00 BOHA € OJHHUM i3
IMyHHHX (QUIBTPIB Ha IIISXY HAPKOTHUKIB JI0 KPOBI.

[Ipn MenMKaMEeHTO3HIM CEeIaTHBHIM TOKCHKOMaHIii, OCOOJMBO MPH XPOHIYHIM
IHTOKCHKAI[ll HeHposenTuKaMy, OUTbII BUpa3Ha Tinepruiasis JiMQpoinHuX (QoJiKyiB

cesie3iHKM Ta JiMpaTtuyHuX By3dIiB (cepeaniit nmiamerp nimMpoigHux (GOIIKYIIB
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CEJIe31HKM TP CENAaTUBHIA TOKCHKOMaHIii CTaHOBUTH 606,6 MKM, a Npu OMiiHIN
Hapkomanii 520,3 MKM), YacTillle CIOCTEPIraeThCsi HEKPO3 TePMIHATUBHUX IEHTPIB,
0 BijoOpaxkae OUIBIIY HAMPYXKEHICTh TYMOPAJIBHOTO IMYHITETY NMPH CEIaTUBHIN
TOKCMKOMAaHii, HIX TpH OMiiHIM HapkoMaHii. Y mMmapakOpTUKAIbHUX 30HaX
JiM(paTAYHUX BY3JIIB BUSBIISIETHCS TiNeprriasis JiMQPOIUTIB 13 GOpMyBaHHIM Yy HUX
TiM$oiTHUX (POJIIKYIIIB, IO € 03HAKOK IMYHHHUX peakiiil T-KIITHHHOTO IMYHITETY
abo peakuii TINEpYYTIMBOCTI CHOBUIbHEHOTo Tuly. Jlimdo-makpodaranbHi
iH}1TBTpaTH ab0 TPaHYJbOMHU B MOPTAJbHUX TpaKTaX IEYIHKH, CTPOMI HHPOK,
MIOKapJa, $KI CIOCTEPIraloThCsd B ONIMHUX HApKOMaHIB Ta CEIAaTUBHHX
TOKCUKOMAaHIB, TaKOXX € MOp(OJIOrIYHUM CyOCTpaTOM peakiiil TinepuyTIMBOCTI
CHOBIJILHEHOTO THITY.

TakuM 4YMHOM, MpU XPOHIYHIM I1HTOKCHKAI[ll ajKaJoigaMu OMIl0 Ta
MEJIUKaMEHTaMH CEIaTHBHOI Jii Yy PI3HUX OpraHax CIHOCTEpIraloThCsl TIEBHI
Mopdosoriudi 3MiHu. [TopIBHAIBHUN aHaAII3 YaCTOTH BHSABJICHHS IIUX 3MIH CBIIUUTb,
10 BOHU YaCTIIIE BUABISIOTHCS B TpbOoX opraHax: nedinui (0uns 100% Bumankis), y
cenesinii (90%) ta ronoBHoMy Mo3k0Bi (80%), a B IHIIMX OpraHax JAemio piame (B
cepui —70%, nerensx —60% Ta B HupKkax —50%).

BucnoBok. [Ipy BUKOHaHHI CYJJOBO-MEIUYHOT €KCIIEPTU3U TPYIIIB BUSBJICHHS
B OpraHax KOMIUIEKCY MIKPOCKOMIYHUX 3MiH y BUIJISAl TPhOX O3HAK, TAKUX SK:
NOpTaNbHUKA a00 MEepUNoOpTAIbHUM MOHOHYKJIEapHH rematutr 0e3  (pidposy
MOPTALHUX TPaKTIB Ta 0€3 KUPOBOI aucTpoii remaTomuTiB, Tinepruiaszis
aiM$oigHuX (OTIKYJIIB CENE31HKA 3 HAsBHICTIO B HUX T'€PMIHATUBHUX IIEHTPIB
3HAYHUX PO3MIPiB, TOKCUKOTIIMOKCUYHA eHIledasionarisi, a TAKOX BiJl OJIHIET 10 TPHOX
JIOJTATKOBUX O3HAK, TaKUX SIK: IHTEPCTHIINHUN (PiOpo3 Ta reMocuaepo3 JereHb,
TOKCUYHA KapAioMionaTis 3 IJIACTUYHOI HEIOCTATHICTIO KaplIOMIOIIMTIB, BTOPUHHA
TyOyJIOIHTEepCTHUIIIIHA, MeMOpaHO3HO-TIpoTidepaTUBHA UM ME3aHTi0-TpoiepaTuBHa
Hedpomnarisi, CBIIUYNATH PO XPOHIYHY HAPKOTUYHY 1HTOKCUKAIIIIO TIperapaTaMu OITii0

a00 MCUXOTPOMTHUMH MEJAUKaMEHTaMU CEIaTUBHOT Aii.
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MIHHO-BUBYXOBA TPABMA: JIAI'HOCTHUKA TA JIIKYBAHHSA

T'onuaposa Haraas MukosaiBua

JT.MeJ.H., mpodecop

€BTymenko Ouexkcanap BacuiboBuu

ToKTOp (hismocodii, aCUCTEHT

IHonoBnuy Mapra €BreniBHa,

IleBesmroxina Kpicrina €BreniBaa

3100yBayi BUIIOi OCBITH

XapKiBChbKUM HAITIOHATBHUNA METUYHUM YHIBEPCHUTET,
Kadenpa xipyprii Ne2

M. XapkiB, Ykpaina

Beryn. MinHo-BHOyXoBa TpaBMa € OJHMM 13 HAMOUIBII CKJIAQIHUX BHUJIIB
MOPAaHEHb, L0 MOEAHYE B OOl MEXaHIYHI, TEPMIUYHI Ta AKyCTHYHI YIIKOIKEHHS,
BUKJIMKaH1 €10 BUOYXOBOi XBWJII Ta YJIaMKiB. Y KOHTEKCTI 30pOMHUX KOH(IIIKTIB,
30KkpeMa B YKpaiHi, KUIBKICTh HOCTPaKIAdMX BiJ BUOYXIB 3HAYHO 3pocia, IO
noTpedye 0CoOIMBO1T yBarv 10 METOJIIB JIarHOCTUKH Ta JIIKYBaHHS TaKUX IMAIll€HTIB.
MiHHO-BHMOYXOB1 TpPaBMHU 3a3BUYall CYNPOBOIKYIOTHCS MHOKHUHHUMH MOPAHEHHSIMHU:
BlJl aMImyTalld KIHIIBOK /O VYIIKOJKE€Hb BHYTPILIHIX OpraHiB, Kl 4acTO HECYTh
3arpo3y *KuTTi. CKIAJHICTh TaKUX YUIKO)KEHb MOJSATa€e y HEOOX1JHOCTI IMIBUIKOTO
BU3HAUCHHS OCHOBHHMX JKHUTTEBO HEOE3MEUYHUX CTaHIB, a TaKOX Y PoO3poOIIi
Oararonpod1IbHOTO MIAX0AY M0 JIIKyBaHHS Ta peaduTiTallli MaiieHTiB.

CydacHi MIOXOOW JO JIIKYBaHHS MIHHO-BUOYXOBHX TpPaBM BKIJIIOYAIOTh
3aCTOCYBaHHS HOBITHIX TEXHOJIOTIM Yy JIarHOCTHIN, 1HHOBAIIMHUX 3ac00iB s
3yNUHKHM KpOBOTEYl Ta cTadumi3alli cTaHy Nali€HTIB, a TAKOXK MPOBEACHHS CKJIAIHUX
PEKOHCTPYKTUBHUX omepariii. Pa3om 13 TuM, 3HayHa yBara NPHUAUISIETHCS
npoIIAKTUIl Ta JIIKYBAaHHIO 1HGEKIIHHUX YCKIIAIHEHb, [0 YaCTO BUHUKAIOTH IMiCIIS
TPaBM TaKOTO THITY.

Po3ymiHHSI MexaHI3MiB TpaBMyBaHHs, CBO€YAaCHE 3aCTOCYBAaHHS MEIUYHUX
MPOTOKOIIB 1 KOMIUIEKCHUU MIiAXIT 10 JIKYBaHHS € KIIOUOBUMHU (PaKTOpamMH Y

3a0e3Me4YeHH] YCHIIIHOTO OYKaHHS MOCTPaXIAINX.
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Meta poOoru. MeTta AOCHIIKEHHS TOJSTAaE B aHali3l Cy4aCHUX METOIB
JTIarHOCTUKM Ta JIIKYBaHHS MIHHO-BHOYXOBHUX TpaBM, a TakoXX B pPO3poOili
peKOMeHJaIlli Uil MiABUIICHHS €(EeKTUBHOCTI MEIMYHOI JOMOMOTH Ha Pi3HUX
eTanax HaJlaHHs HEBIJKJIAJHO1 TOIOMOTH.

Marepianu Ta metoau. [ mpoBeAcHHS AOCHIIHKEHHS Oyau 3aJIydeHl JaHi
BICHKOBHX Ta IMBUIBHUX MEIUYHUX YCTAaHOB, IO MAalOTh JOCBIJ JIKYyBaHHS
MOCTPaXAAIUX BiJl MIHHO-BUOYXOBUX TpaBM. Bylio BUKOPHCTaHO METOIU KJIIHIYHOTO
obctexxeHHs1, pamionorigynoi aiarnoctuku (KT, MPT), maboparopni gociimkeHHs, a
TaKOX aHall3 JITepaTypHHUX JKEpeN MO0 CyYaCHUX CTaHAApTIB JIIKYBaHHS TPaBM
Takoro Tuiy. Bcboro y nocnijpkeHHI B3suid y4yacTh 120 mami€eHTiB 3 pi3HUMU
CTYIICHSIMH TSKKOCTI MIHHO-BUOYXOBHX YIIKOJIXKEHb.

AkTyaabHicTb. MinHo-BUOyxoBa TpaBma (MBT) € oani€ro 3 HallBaxudux 1
HallHEeOe3MeyHIMX TpaBM, LI0 BHHHUKAE€ BHACIIOK 3aCTOCYBaHHS BHOYXOBHX
npuctpoiB. B ymoBax cyuyacHoi BiilHM, 30KpeMa MOBHOMAcCIITaOHOIO BTOPTHEHHS
Pocii B VYkpainy, npoOnema MIHHO-BUOYXOBUX ypak€Hb Halyna KpPUTHYHOI
aKTyaJIbHOCTI. YKpaiHa 3apa3 € OAHIEI0 3 HaWOLIbII 3aMIHOBAaHUX KpaiH y CBITI, a
BUOYXHU MIH, CHApAIIB 1 CaMOpPOOHUX BUOYXOBHMX HPHUCTPOIB 3aBJIal0OTh BEITUYE3HHUX
BTpAr K Cepell BINCHKOBHX, TaK 1 cepel IMBUILHOTO HACEIICHHS.

lomHss MeauuHi 3aKjiaAd CTUKAIOTbCS 3  YHUCJICHHUMHU  BHIIaJKaMU
MIHHO-BUOYXOBHX TOpPaHEHb, U0 MOTPEOYIOTh MIBHJKOI Ta TOYHOI JIarHOCTHKHU 1
HaJaHHS HeBAKIAagHOI npomoMord. Taka TpaBMa MOK€ BKIIIOYaTH MHOXKUHHI
MOIIKO/KEHHS, 30KpeMa 4epernHO-MO3KOBI TpaBMH, MOMIKOHPKEHHS OpPraHiB TPyIHOI
KJIITKH, TEPEJIOMU Ta aMITyTallii KIHI[IBOK, a TaKOXX TMCHUXOJIOTIYHI HACIIAKUA JJIs
MOCTPAXKAAINX.

Pe3yabTatu Ta iX oOroBopeHHsi. Pe3ynbTaté MOCHITKEHHS TMOKa3aid, IO
HaWO1IbII €()EKTUBHOIO € TOEeTalHa J[IarHOCTUKA, SKa BKJIIOYAE MEPBUHHY OIIHKY
KUTTEBO BAXIUBUX (PYHKIINA, 3acTOCyBaHHS YIbTpa3BykoBux MetoaiB FAST
(Focused Assessment with Sonography for Trauma) Ta Heraiiny Tomorpadito ass
BUSBJICHHS BHYTPIIIHIX YIIKOJKEHb. BHKOpHUCTaHHS CydacHHUX 3aco0iB st

crabumizamii CTaHy MAaIll€HTIB, TaKUX SIK TYPHIKETH, TeMOCTaTMU4HI 3aco0u Ta
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creriani3oBani (PiKCyodl KOHCTPYKIi A cTadlmi3alii nepeaoMiB, 3HAYHO MiABUIILYE
[IIAHCH Ha YCITIIITHE BiAHOBJICHHS.

OcHoBHUMHU mpobOnemMamMu B JikyBaHHI MBT 3amumaroTbes yCKIIaJHEHHS,
noB'si3aHi 3 1HQEKUIWHUMU TpollecaMd Ta BTOPHHHUMH  YIIKOJHKCHHSIMHU,
BUKJIMKAaHUMHU BHOYXOBOIO XBHJICIO. Bylno BCTaHOBIEHO, IO paHHE 3aCTOCYBAHHS
aHTHUOIOTHKIB IIMPOKOTO CIEKTPYy Ta IHTEHCHBHA Tepalris 3amo0iraroTb pPO3BUTKY
CEeNTHUYHUX YCKIaIHEHb. Takox Oyi0 MpoaHani30BaHO €(PEKTUBHICTH BUKOPHUCTAHHS
PEKOHCTPYKTUBHOI XIpyprii mJig BiJHOBICHHS (PYHKIIM ypakeHUX KIHI[IBOK Ta
OpraHis.

BucHoBkmu. J[iarHOCTHMKA Ta JIIKYBaHHA MIHHO-BHOYXOBUX TPaBM BHMAararoTh
BHCOKOI TOYHOCTI Ta ONeparuBHOCTI. [loeqHAHHS KIIIHIYHOI OIIIHKH, CY4acCHHX
METO/IIB Bi3yadi3allli Ta CBOEYACHOTO 3aCTOCYBAHHS XIPYPriYHHUX 1 KOHCEPBATMBHHX
METO/IB JIIKYBaHHS JIO3BOJISIE 3HAUHO MIABUIIUTH PIBEHb BW)KMBAHHS TMAIll€HTIB.
BaxxnuBuM acmieKToM € KOOpAMHAINS MK PI3HUMH MEAUYHUMU CIEIlalicTaMu Ta

BUKOPHUCTAHHS JOKa30BUX MPOTOKOJIIB JIIKYBaHHS.

CITUCOK JIITEPATYPU:
1. https://unci.org.ua/wp-content/uploads/2024/09/Referat.pdf
2. https://www.vnmu.edu.ua/downloads/other/dis Martsynkovskyi.pdf
https://health-ua.com/terapiya-i-semeynaya-meditsina/boiova-travma/74188-bojova-
travma-aparati-zovnshno-fksatc--vsistem-lkuvannya-poranenih--zvognep

https://bhealthyclinic.com.ua/zabolevaniya/perelom-shejki-bedra-u-pozhilykh/
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JIADGEPEHIIMHA JIATHOCTUKA XPOHIYHOI'O ITAHKPEATHUTY TA
PAKY NIJILIYHKOBOI 3AJ103U

Heaia Hazap OpiiioBnu

Kurynos IBan KocrasHTHHOBUY

3100yBayl BUIIOi OcBiTH II MenuuHOTrO hakyapTeTy
I'onuapoBa Haraas MukoJiaiBHa

I.MeJ.H., mpodecop

€Brymenko Ouexcanap BacniboBu4

TOKTOP (imocodii, aACUCTEHT

XapKiBChKHUM HAIllOHATBHUN MEIUYHUMN YHIBEPCUTET,
kadenpa xipyprii Ne2

M. XapkiB, YKkpaina

Beryn. Yacrora 3axBoproBaHoCTI Ha XpoHiuHMM nankpeaTuT (XII) y kpainax
€Bponu konmBaeThes Bif 5 10 10 BunagkiB Ha 100000 HaceneHHS 3 TEHIICHIIIEIO 10
30UTbIIEHHST TomupeHocTl. [Ipu MesiaHi BHXKHUBAHOCTI, 1O CTaHOBUTH 20 POKIB,
po3paxyHkoBa nommupeHicte XII y nmomynsuii gocarae 120 Bunaakis Ha 100 000
oci6. Lle cBimuuTh mpo Te, mo Ha KoxHI 100 000 mromeid, K1 TPOKUBAIOTH Y IEBHOMY
perioni, npubauzHo 120 ocid0 MarTh L€ 3axXBOPIOBaHHS. Taka CTAaTUCTUKA
MIIKPECTIOE 3HAaUHUM piBeHb po3noBcromkeHocTi XI1. Judepenuianbra nqiarHocTuka
XIT Ta paky mianoryakoBoi 3anmosu (I13) € onpHiero 3 HaWCKIAMHINIAX Ta
HaBaXJIMBIIIUX MPOOJIEM XIpypriuyHOi maHkpearosorii. Oco0JuBy 3HAUYIIICTh IT1€T
npoOJemMu BU3HA4Yae Te, mo pak [13 gacto mgiarHocTyeThes y manieHTiB 13 XI1, skuii
Hapasl BBAXKAETHCA MEPEIPAKOBUM CTAHOM.

Husbkuii BigcoTok miarHoctyBanHs paky I3 Ha T XII y pesexrtabenbHiid
dbopmi  BKazye Ha HE3aJOBUIBHICT, ICHYIOUMX aJTOPUTMIB 1 mporpam
nudepeHIiaabHOT JIarHOCTUKH II1€1 KaTeropii XBOPHUX.

iae po6oTu. YI0CKOHAIGHHS TPOBEACHHSA IU(DEpPCHIINHOT AlarHOCTHKH
XPOHIYHOTO MAaHKPEATUTY Ta PAKY MiANLTYHKOBOI 3a103H1 Y XBOPHUX.

Marepiasim Ta Meroam. Y poOOTI BHKOPHUCTAHO JlaHI PE3yJIbTATIB

Xipypriudoro jikyBaHHs 44 xBopux, cepen skux 19 (43,2%) xBopwuii 6yB 3 XII Ta 25
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(56,8%) xBopux 13 pakom [1I11 y 2020-2023 pp.

Pe3yjibTaT Ta 00rOBOPEHHS.

SBumma MexaHIYHOI JKOBTSHHUIN SK TPOBIIHOTO KIIHIYHOTO CHMIITOMY
Big3HaueH1 y 77,1%. Taki cuMnToMu paky OpraHiB IelaTOMaHKPEaTOayoIeHATbHOT
30HH, SIK )KOBTYIITHICTh CKJIEp Ta IIKIPHUX MOKPHUBIB, aXOJIIYHUM KaJl, BUSIBJIEHI Y BCIiX
MaIl€HTIB 3 MEXaHIYHOO KOBTSHUIICIO TOOPOSKICHOTO Ta 3JI0SIKICHOTO TeHE3Y.

CBepOik MIKIpY 3 XapaKTepHHUMH pO3dyxaMH Ha TuTl crmoctepiraBca y 95%
XBOPHUX. 3MEHIIIEHHS MacH Tija OLIbII HDK Ha 5 Kr 3a OCTaHHI MICSIl BIAMIYEHO Y
92% xBopux, OUIb Yy BEpXHIX JUIAHKax xkuBota — Juie y 20% XBOpux.
OOCTpYKTHBHI YMHHUKHM BIJIrPalOTh Ba)XJHMBY pPOJb Y BUHUKHEHHI XPOHIYHOTO
MaHKPEATHUTY.

Cepen HUX MOXXHA BHUIITUTH TakKi, SK CTPUKTYPH - 3BYKCHHS JKOBUYHHUX
MPOTOKIB, SIKI MOKYTh BUHMKATH Yepe3 Pi3Hi maroiorii. Takox 3Ha4HUM (PaKTOpOM €
MyXJIMHU >KOBYHUX MPOTOKIB, SIKI MEPEIIKOKAIOTh HOPMAaJIbHOMY BIJTOKY >KOBYI.
Hucoynkuis chinkrepa Opai, KU KOHTPOJIOE JTOCTYI KOBYI Ta MaHKPEATHYHOTO
COKY JI0 JABAHAAISTUIANOI KAIITKHA, MOKE MPU3BOJAUTH JI0 3anaibHuX mnpoieciB y 113.
Bpomxeni anomanii po3BuTKy [13, Taki ik KiJbLEBUIHA a00 PO3/ALIEHA 3a103a, TAKOK
MOXYTh BUKITUKATH OOCTPYKIIIFO.

Kpim TOro, ’>xoBUHOKaM’siHa XBOpoOa, fKa CYNPOBOKYETHCA HASBHICTIO
KaMEHIB y JKOBUHOMY MiXypi, 30KpeMa XOJEIUMCTONITIa3, € 1€ OJHUM BaKJIHUBUM
YUHHUKOM, M0 MOXE MPHU3BECTH [0 3alaJieHHs MiANLTYHKOBOI 3ajo3u. Yci 1
00CTaBUHM B CYKYNMHOCTI MOXYTh ICTOTHO BIUIMHYTH Ha PO3BUTOK XPOHIYHOTO
MAaHKPEATUTy, YCKIAIHIOIOUH JIKYBaHHS Ta MOTIPIIYIOYM 3arajibHUI CTaH Malll€HTIB.
VY 5-6% xBopux Ha XII giarHoctyeThes ayroimynHuid XI1.

[Hmmmy  etionoriuaumu  paktopamu pusuky XII € gieTm 3 HeZoCTaTHIM
BMICTOM Oi7Ka, 3 HHU3BKMM a00 BHUCOKHM BMICTOM J>KHPIB; NMPUHAOM JIKAPCHKHUX
3aco0iB (1HT10ITOPIB aHT1I0TEH3UH-TIEPETBOPIOIOYOTO €H3UMY, CTATHHIB, TUAHO3UHY,
azarionpuHy, ¢ypocemiay, [UMETHAWHY, KOPTHUKOCTEPOidiB, JIaMiBYyJUHY,

T1APOXJIOPTia3uay, BaJbIIPOEBOI KUCIOTH, OPATHHUX KOHTPAIENTUBIB, IHTEP(EPOHIB.
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BucHoBku. TakuMm unHOM, BpaxoByroud TOH ¢akt, mo xBopi Ha XII
CKIIQJalOTh TPYIMy «PHU3UKY» pPO3BUTKY paky I[I3, mpobrmema nudepeHmiaabHOl
JIarHOCTUKH € aKTyaJbHOI IS BHOOpPY CIOCOOY XIpypriuHOro BTpydaHHs. Jlis
BukioueHHs1 paky [13 y xBopux Ha XII HEOOXiTHO BHUKOPHUCTOBYBATH AITOPUTMHU
JIarHOCTUKM Ta JIIKyBaHHS Ha OCHOBI JIOCTYHNHHUX KJIIHIKO-TaO0OpaTOpHUX Ta

IHCTpYMEHTAJIbHUX KPHUTEPIiB.
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YK 616.89-07:159.9-057.875:613.86
NITCBYP3bKU ONUTYBAJIBHUK IHIAEKCY AKOCTI CHY Y AKOCTI
IMPEAUKTOPA ®OPMYBAHHA AKOCTI )KUTTA ITALHIEHTIB 3
COMATO®OPMHUMMU PO3JIAJAMU TA ITOPYIIEHHAMMU CHY

MaxkapoBa Inna IBaniBHa

acriipaHT

JIHIMPOBCHKUI JIepKAaBHUN METUIHUN YHIBEPCUTET
M. Jlainpo, Ykpaina

Beryn.  OcrtanHIM — 9acoM  CIIOCTEPIraeTbcs — 30UIBIIEHHS — KUIBKOCTI
MICUXOTPaBMYIOUUX (DAKTOPIB, IO MPU3BOIUTH JI0 3pOCTAHHS BHITA/IKIB IICHXOTCHHIX
ncuxiyHuXx posnanaiB. Cepelnl HUX OCOOJMBY yBary HpHBEPTAaIOTh coMaTo(opmHi
poznagu (COP), ki BUPI3HIIOTHCS CBOEK CKIQJHICTIO SK Yy JIarHOCTHIN, TaK 1 B
HaJlaHHI HEOOXIJHOI MEIWYHOI JOMOMOTH, a TaKOX CTBOPIOIOTH HaJMIpHE
HABAHTAXKCHHS HA CHCTEMY OXOPOHHM 370pOB’s. 3a PI3HHUMH JAaHUMH MOIIMPEHICTh
C®OP carae 34%, npuyomy Maiike MOJOBHMHA TAKUX MALIE€HTIB Mae MpoOieMH 31
CHOM. ¥ 3B’S3Ky 3 LIMM B&)KJIMBO OLIIHIOBATH BILJIUB MOPYIIEHb CHY HA SIKICTh JKUTTS
(S12K), mo m03BOJIMTH YAOCKOHAJIWTH METOJM JIKYBaHHS, MiJABUIIYIOUU 3arajibHy
e(eKTUBHICTH JOTIOMOTH Ta 3MCHIITYIOUN HAaBAHTAKCHHS Ha MEIUIHY CHCTEMY.

Meta podotTu: orminka piBua K y mamientiB 3 COP Ta nmopyimieHHIMH CHY B
3aJIEKHOCTI B1J] BUPAKEHOCTI JUCCOMHII.

Marepianu Ta meroau. Y JOCHTIKEHH] 32 YMOBH 1HPOPMOBAHOI 3r0U B3sUIU
yaacth 120 oci6 xBopux Ha CDP 3 posznagamu cHy. 3aje’KHO BiJ 0OpaHOTO METOMY
JIKYBaHHS XBOPUX PO3IUTMIM Ha 2 TPYNH: OCHOBHY - IICHXOJIOTiYHE BTPYYaHHSI
pazoM 3  1ncuxodapmakoTepari€l0 Ta  TIpyly  MOpIBHSHHS  —  JIMIIE
rcuxodapMaKoTeparnis. BukopucroByBanu KITIHIKO-TICHXOIaTOJIOTYHUH,
MICUXOIIarHOCTUYHUN MeTou oOctexxeHHs ([liTcOyp3pkuii ONMUTYBaIbHUK 1HIAEKCY
skocTi cHy (PSQI), inTterpatuBuuii onuryBanbuuk SIDK J.Mezzich). [lns omiHku
JIarHOCTUYHOI I[IHHOCTI O3HAaK NpH MPOrHO3YyBaHHI WMOBIPHOCTI HACTaHHS

pe3ynbTaTy, po3paxoBaHOi 3a JOMOMOIOI perpeciiiHoi Mojeni, OyB BUKOPUCTAHUN
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meton aHamizy ROC-kpuBux. KpuTuunwii piBeHb CTATHCTUYHOI 3HAUYIIOCTI MpHU
nepeBiplll BCIX HyJIbOBHX T1IIOTE3 BCTaHOBIIOBaBCs Ha piBHi 0,05.
Pe3yabTaTtu Ta 06roBopenHs. [lokazuuk PSQI micns nikyBaHHsS CTaHOBUB 9
(8; 11) OamiB. 3a pesynmpraTamu PSQIl B nuHamimi cTaH TaIi€eHTIB OCHOBHOI Ta
KOHTPOJBHOT TPYNHU TOKpPAIUBCS, ajle TPUBAJICTh CHY Ta 3BUYaiiHA €(EKTUBHICTh
CHY HE BIAPI3HSJIMCS MDK TpyrnaMy ICIsl JIIKYBaHHS, IO MOXE OYTH TOSICHEHE
MEePEBAXHUM BIUIMBOM MEIMKAMEHTIB Ha BHU3HAYCHI KOMIOHEHTH CHY (Tabm. 1,2).
3BepTae yBary, 1o y o0ox rpymnax meaianHui nokazHuk PSQI 3amumascs Ouibiie 5
0aJiB, 0 CBIYUTH PO HETIOBHE MOKPAIIECHHS 111010 HASBHUX MOPYIIEHb CHY.
Taoaunga 1
JInHamika moxka3HukiB qucoMHii 3a IliTcOyp3bKuM onMTYBAJIbHUKOM

iHJeKCYy SIKOCTI CHY B OCHOBHIil rpymi (y 0ajax)

KOMIIOHEHTH 3uauenns Me (Q1; Q3) p*
o iCIISt
1 - cy0’eKTHBHA SIKICTh CHY 3(2;3) 1(1;2) <0,01
2 — JIATCHTHICTh CHY 2 (1;3) 1(1;1) <0,01
3 — TPUBAJIICTH CHY 2 (2;3) 1(1;1) <0,01
4 — 3BuuaiiHa e()eKTUBHICTD CHY 2(2;3) 1(1;2) <0,01
5 — mopymieHHs CHY 2(2;3) 1(1;1) <0,01
6 — BUKOpUCTaHHS CHOJIMHIX 3aC00iB 2 (2;3) 1(1;1) <0,01
7 — IOPYIICHHS ICHHOTO ()YHKIIIOHYBaHHS 3(2;3) 1(1;2) <0,01
3aranpHU Oan 17 (14; 18) 9 (7, 10) <0,01

* PI3HUILIA MIXK TTAIlIEHTaMHU JI0 Ta MICIs JIKyBaHHS 3a KpuTepieMm BiakokcoHa.

Taoanusa 2
/InHamMika moka3HukiB qucomHii 3a IliTcOyp3bKuM ONMTYBAJIbHUKOM

IH/IEKCY SIKOCTI CHY B KOHTPOJIbHIN rpymi (y 0aJiax)

KOMIIOHEHTH 3nauenas Me (Q1; Q3) p*
Jlo iCIISt
1 - cy0’eKTHBHA SIKICTh CHY 2,5(2; 3) 1(1;2) <0,01
2 — TaTEHTHICTh CHY 2(2;3) 2(1;2) <0,01
3 — TPUBAJIICTH CHY 2 (2;3) 1(1;2) <0,01
4 — 3puyaitHa e(PeKTUBHICTH CHY 2(2;3) 1(1;2) <0,01
5 — mopymieHHs CHY 2(2;3) 2(1;2) <0,01
6 — BUKOpUCTaHHS CHOJIMHIX 3aC00iB 2(2;3) 1,5(1; 2) <0,01
7 — MOPYIICHHSI IEHHOTO (DYHKIIIOHYBAHHS 3(2;3) 2(1;2) <0,01
3aranpHuil Oai 17 (15,5; 18) 11 (9; 12) <0,01

* pI3HMIIS MK MAIlEHTaMM JI0 Ta MICJIA JIKyBaHHS 3a KpuTepieM BinkokcoHa.
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Jns nporuoszyBanHsi SIDK Oyna BukopucTaHi pe3ynbTaTé OOCTEKEHHS 3a
mkanoto PSQI, orpumani 10 mnpoBeAeHHS BTpy4YaHHS. Y MoOJedb YBIHILIK
pe3yibTati 3a ycima kommoneHTamu PSQI. Otpumani pe3ynpTaTé MHOKHUHHOI
perpeciifHoi MoJIelTi HaBeIeH1 y Tabi. 3.

Taoauusa 3
ITapameTpu MHOKMHHOI JIOTICTUYHOI perpeciiiHol MoaeJi 1/

IiTcOyp3pK0ro onUTYBAJIbLHUKA IHIEKCY AKOCTI CHY

3MmiHHA B Banbsn BIII p
(xommoneHT PSQI) 95% M1

1 KOMIOHEHT 0,53 1,50 1,69 (0,73-3,910 0,2203
2 KOMITOHEHT 1,03 7,08 2,79 (1,31-5,94) 0,0078
3 KOMOIIHEHT 0,86 3,03 2,37 (0,90-6,23) 0,0815
4 KOMITOHEHT 1,10 6,32 3,01(1,28-7,11) 0,0119
5 KOMITOHEHT 0,18 0,15 1,20 (0,47-3,07) 0,7029
6 KOMIOHCHT 1,07 5,53 2,91 (1,19-7,10) 0,0187
7 KOMITOHEHT 1,01 3,65 2,75 (0,97-7,78) 0,0562
KoHcTaHTa -13,29 20,0554 — — <0,0001

Otpumana Hamu Mozenb Ha ocHOBI PSQI mosicamna 52,61% Bapiamiii y
YOPHOBOMY DPE3yJIbTaTi Ta MpaBwibHO Kiacudikysana 78,33% BumnankiB. Kpurepii
XocwMmepa-JlememoBa cknaB 7,70 (p=0,46) Ta BUKOPUCTaHHS METOAY MaKCHMAaJIbHOI
MpaBIoONoAIOHOCTI, skuM BusBMB: %2=59,6, df=7, p<0,0001). IIporHocTuuHa
TOYHOCTI piBHSHHS, ouiHeHa 3a ROC kpuorw Ta anamizom AUC (0,869 (95% I
0,796-0,924), p<0,0001) cBigumnm mpo Ayxke AOOpPY MPOTHOCTUYHY 3AaTHICTb.
[leBaum obmexxenHsM Bukopuctans PSQI s npornosysanus XK e te, mo He Bci
3MIHHI B MOJIeJll MaJi JOCTOBIPHY MPOTHOCTUYHY 3/aTHICTh, XO4Ya BCS IIKajla B
nutoMy Oyia nocToBipHA. AJjie aHaII3ylOoud XapakTepucTtuky mojeni 3a AUC Oyno
BUSIBJICHO, IO i moneni Ha ocHoBI PSQI uyrnmBicte ckianma 89,86% mnpu
crietudigyHoCcTI 66,67%.

BucnoBku. Bukopucranas PSQI no3Bosisie mporno3yBatu maHcu HU3bKoi K
y mnauientiB 3 COP ta mopymeHHsmu cHy. JlocTaTHS 4YyTJIMBICTh Ta MOCEPEIHs
crienu(p1yHICTh MOJIEN1 JI03BOJISIIOTH TTPOTHO3YBATH 301IbIIEHHS MIAHCIB HU3bKOT SI0K

B 12,65 pa3u npu HasSBHOCTI JUCCOMHIYHHUX PO3JIAJIIB.
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JIATHOCTHUKA TA XIPYPI'TYHE JIIKYBAHHA XBOPUX HA I'OCTPY
ME3EHTEPIAJIBHY IHIEMIIO

IToaxomnaii Anira IlaBaiBHa

Tuxonosa /lap’st BanepiiBHa

3n100yBayi BUIIOi OCBITH

I'onuapoBa Haraas MukoJiaiBHa

I.MeJ.H., mpodecop

€Brymenko Ouexcanap BacniboBu4

TOKTOP (isocodii, aCUCTEHT

XapKiBChKHUM HAIllOHATLHUN MEIUYHUIN YHIBEPCUTET,
kadenpa xipyprii Ne2

M. XapkiB, Ykpaina

AnoTanisi: JlociipkeHHsT BUBYA€E MOTOYHI METOJM JIarHOCTUKH Ta JIIKYBaHHS
roctpoi Me3eHtepianpHoi imemii (I'MI). TlpoBeneno oriHky e(peKTUBHOCTI PI3HHX
METO/IB J1arHOCTUKU, TOPIBHSHHS PI3HUX XIPYPriYHUX METOMIB 1 BU3HAYEHHS
(dakTopiB, 110 BINIMBAIOTh HA PE3ylbTaTH JIKyBaHHA. Pe3ynbTaTv MOKa3yloTb, IO
KOMIT'IOTEpHA ToMorpadiuHa aHriorpadis € MepeBaror siK JJis J1arHOCTHKH, Tak 1
JUISl €HJIOBACKYJISIPHUX BTpydaHb y JikyBaHH1 ['MI. BusiBieHo, 1o Ha BUKUBAHICTh
Mall€HTa 3HAYHO BIUIMBAIOTH BIK Malll€EHTA, HASBHICTh CYNYTHIX 3aXBOPIOBaHb 1 00CAT
pe3ekiii  kumeyHuka. JlocmiKeHHS TIAKPecToe, 10 paHHS J1arHOCTHKA,
1HAUBITyaJl130BaHUM MIAX11 10 JIKYBaHHS Ta CHIBIpaLs MK PISHUMHU JTUCHUILIIHAMU
€ )KUTTE€BO BOXJIMBUMMU JUIsI TIOKPAIEHHS Pe3ybTaTiB JiKyBaHHs ['MI.

KuarouoBi cioBa: ['octpa me3eHTepiaigbHa imeMis, J1arHOCTHKA, XIpypridHe
JIKYBaHHS, €HJOBACKYJIAPHI BTPY4YaHHsS, KOMI'IOTepHa ToMmorpadiuyHa aHriorpadis,

BIDKUBAHICTh, (AKTOPH PU3HUKY, MYIbTHAUCIUIUTIHAPHAN T1IX1.

Beryn. Noctpa mesentepianbha imemis (I'MI) xapakTepusyerbest panToBUM
MOPYIIEHHSM KpPOBOMOCTAa4aHHA KullleuHuka. lle Moxe mpu3BecTH 10 HEKPO3y
KHILIKOBOI CTIHKM, NMEPUTOHITY Ta MOJIIOPTaHHOI HeaocTaTHocTi. He3Baxkaroum Ha

JOCSITHeHHST cy4dacHO1 memuiuau, ['MI 3amuimaeTscss OAHIEID 3 HAWMCKIATHINIMX
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npobsieM yprentHoi xipyprii. Lle moB’s3aHO 3 BaXXKOI PaHHBOIO JIarHOCTHKOIO Ta
BHCOKOIO JIETAJIBHICTIO, sika csrae 60-80%. Beno3uwuit TpoM003 1 TpoM0O03 Ta emMOoIIis
Me3EeHTEepiaJbHUX CYJAUH € OCHOBHUMU NpuunHamu M1 [1, 2].

Merta. [IpoanamizyBaTu Ta TOpPIBHATH JaHI JITEPATypHUX JKEPEN 00
JIarHOCTUKHM Ta JIIKYBaHHS XBOPUX Ha TOCTPY MeE3EHTEplajbHY I1MIEMil0, 3 METOI0
BU3HAYEHHS HalO1IbI €()eKTUBHUX METOIUK.

Martepiajin Ta MeTOaM: TPOaHAII30BaH1 JITEPATYPHI JLKEpesa 3a KIIIOUOBUMU
cioBaMu: “‘acute mesenteric thrombosis™, “surgical treatment”, “diagnosis™ 3a nepion
32017-2024 pp.

PesyabTatn Ta iX 00ropopeHHsi. EQEKTHBHICTH [1arHOCTHKM METOMAIB Yy
pannbomy BusBieHHi ['MI. 3rimHo 3 omiHKamMu e(EeKTUBHOCTI PI3HUX METO/IIB
JIarHOCTUKHM, KoMmIl'toTepHa Tomorpadiuna axriorpadis (KTA) 3amumaerscs
30J10TUM ctaHaaptoM y miarHoctuili ['MI. Jlocmimkenns, npoBenene Kirkkéinen et
al. (2021), nokazaino, mo uytiauBictb KTA mpu I'MI nocsirae 96%, a cnenudiuHicTh
nocsirae 94% [3]. BaximBo BigzHauutH, o edektuBHicTh KTA 3HauyHO
MIJBUIIYETHCS 32 TOTIOMOTOI0 TTPOTOKOJIIB BHYTPIIIIHHOBEHHOTO KOHTPACTYBAHHS SIK
y apTepiaibHii, Tak 1 y BEHO3HIH (azax.

VYabTpasBykoBe pochimpkeHds (Y3]l) 3 pomneporpadi€io BUABHIOCS MEHII
YyTAUBUM MeToAoM (4yTiuBicTh 73%, cneuudiunicts 78%), ame oro mepesaru
MOJIATANIA B TOMY, 1110 BOHO JAOCTYITHE Ta MOKHA MPOBOJUTH TOOIH3Y Ji’KKa XBOPOTO.
Hocmimxenns, nmpoBenene Acosta et al. (2022) moka3zano, 1m0 BUKOpUcTaHHS Y3]]
pa3oM 13 BHUMIPIOBaHHSIM PIBHA JIAKTaTy B KpPOBI MOKE€ MIJBUIIUTH TOYHICTb
niarHoctuku I'MI o 85% [4].

[TopiBHSIHHSA pe3yabTATIB PI3HUX XIPYPriyHUX MiAXOAIB. PerpocmnexkTnBHA
ominka 450 Bumankie I'MI B m’STH €BpoONeWChKUX IIEHTpaxX T[oKaszana, IIIo
€HJOBACKYJIIPHI BTpy4aHHS OyJiM TOB’si3aHi 3 HIK4Y0K0 30-I€HHOIO JIETaJbHICTIO
MOPIBHSHO 3 BigkputuMu omepaiismu (25% npotu 42%, p<0.001) [5]. Baxmuso
BIJI3HAYUTH, 110 €HIAOBACKYJISIPHUM MeToA OyB OUTbII €(PEKTUBHUM MPU eMOOTIYHUN
etionorii I'MI, Tomi sk mpu TpomOOTHMUHUN OOCTPyKIli 1el edekT OyB MeHIn

[IOMITHHM.
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OOnaniiinuBl pe3yapTaT OynM OTpUMaHl BiJ TIOpUAHMUX oOmepamii, sKi
MOETHYIOTh CHJIOBAaCKyJSIpHI Ta BIAKpUTI Xipypriuydi wmeroau. JlocmimkeHHs,
npoBegeHe Orabi et al. (2023) na 120 marieHTax, moxasajio, 10 TIOPUAHUN IMiAX1]
3HIDKY€E PU3HUK PO3BUTKY CHHAPOMY KOPOTKOTO KuIleuHWKa Ha 15% mopiBHSHO 3
TPaIUIIMHOIO BIAKPUTOIO Xipyprieto [5]. Acosta et al. (2023) BuBuYaIu 3aCTOCYBaHHS
METO/ly eKcTpakopropaibHoi MeMmOpaHHoi okcurenarii (EKMO) y komrmuiekcHOMY
nikyBanHi ['MI Ha Bubipi 3 45 mamienTiB [6]. Pe3ynpTaT mokazanw, Mo MOPIBHIHO
31 cranaaptHoto Tepamnieto rpynu EKMO 3uu3una 60-nenny netanbHicTh Ha 22%. Le
O0COOJIMBO CTOCYBAJIOCA TAall€H- TIB 3 THKKUM IIOKOM Ta IOJIIOPTaHHOIO
HEJOCTATHICTIO. JIJI1 Kpalloro po3yMiHHS PE3yJbTATIB PI3HUX XIPYPT1UHUX MIIXOIB,
HAaBEJICHO MOPIBHUIbHY Ta0NIHUIIO 1.

Tabauusa 1
IHopiBHSAHHS pe3yJIbTATIB Pi3HUX XipYPriyHUX MiAXOAIB P rOCTPii

Me3eHTepiaJbHil imemii

30-neHHa IETAIBHICTD

XipypriuHuil miaxia

JlolaTKOBI1 nepeBaru

Biakputi oneparii 42% -
EnpoBackynspHi 25% EdexTusHimn npu
BTpYYaHHS eMOOJIIYHIN eTI0JIOT1i
['6puaHi oneparii He BkazaHo 3HUKEHHS pU3UKY

CUHJIPOMY KOPOTKOI'O
kunreunmka Ha 15%

EKMO 3amxkeHHsa 60-1eHH01

jneTaapbHOoCTI Ha 22%

EdexkTuBHE IPH TSHKKOMY
IIO1I1 Ta MOJIOPTaHHIN
HEJOCTATHOCTI

dakTopu, 10 BIUIMBAIOTH HA MiCJsIONEpaliiHy BH>KUBaHICTh namieHTa 3 ['MI.
Pe3ynbratu JiKyBaHHS 3HAYHOIO MIpOIO BIUIMBAJIM HAa BIK MAI[lEHTa Ta HAasBHICTh
cynyTHboi natosiorii. Bala et al. (2022) BusiBWiM, mo BiK crapiie 75 pokiB 1
HAsBHICTh TPbOX a0o0 OiIbIe CYMyTHIX 3aXBOPIOBaHb 30UIBIIYIOTH WMOBIPHICTH
cMepTi B 2,5 pa3u [7]. OcobauBoO 1iKaBo, 10 CTaTh Malli€eHTa HE Majla CTAaTUCTUYHO
3HAUYIIOrO BIUIMBY HA BUYKMBAHICTH MAIllEHTA.

OOcsr pesekilii KuieyHnka OyB BaXJIMBUM (HAKTOPOM, IO BIJIMBAB Ha

BkuBaHICTh. Orabi et al. (2024) BusBWIN 3B’ 430K MK PE3EKIISIMU TOHKOI KHIIKH,
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noBkHHOIO Oumbme 200 cM, 1 3HAYHUM 3HIDKCHHSM SKOCTI JKHUTTS Ta OUIBIINM
PU3HKOM PO3BUTKY CHHIPOMY KOPOTKO1 KUIIKH [8].

BucHoBku. Pe3ynbTaTu OCHIIKEHHS MIJIKPECTIOIOTh, HACKUIBKUA BaXKJIUBO
J1arHOCTYBaTH Ta JIKYBaTH TOCTPY ME3CHTEpiajbHy IIIEMiI0 Ha paHHIX CTafdisX.
Komm’rorepna Tomorpadiuna anriorpadiss BHUSBHIACS HaWKpallUM CIIOCOOOM
JIarHOCTUKHM, a C€HJOBACKYJISIpHI BTPyYaHHS IIEPEBEPIIMIIA BIIKPUTI oOIeparii,
0CcOo0IMBO ISl XBOPOO, MOB’si3aHUX 3 emOoumiero. Yac 10 BTpydaHHS Bce IIE Mae
BUpIIIAJIbHE 3HAYECHHS JJI1 BIKUBAHOCTI, 1 3aTpUMKa Ouibine 12 TOoAMH 3HAYHO
MOTIpIIIy€e TPOTHO3. JlaHi MIATBEPKYIOTh 1/ICI0 MPO T€, 110 MOTPIOEH KOMIUICKCHUM

M1IX1/, 30CepeIKeHHI Ha 1H/IMB11yalbHOMY JIKYBaHHI Ta paHHIN A1arHOCTUIIL.
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VJIK 615.015
®ITOTEPAIIS CUHIPOMY MOJAPA3SHEHOTO KMIIEYHUKA

Illemonaena K. @.

K.MEJ.H. IOIEHT

PoxkoBcbkuiu . B.

n.MeJ.H. ipodecop

Ocranuyk K. B.

K.MEJ.H. CTapIINK BUKJIa1a4d

Kupuiaok A. O.

CTyCHTKA 4 KypCcy MEIUYHOTO (DaKyJIbTETy
Onecbkuii HallIOHAIBHUN MEIUYHUN YHIBEPCUTET
M. Ogneca, Ykpaina

AHortauis. bim3pko 20% HaceleHHs CTpaXXAa€e Ha CHUHIPOM IMOJIPA3ZHEHOIO
KkuieyHuka. ETionoris 4acTo HeB1I0Ma, 3aXBOPIOBAHHS CYNPOBOIKYETHCS 3HAYHUMU
nopyeHHs MU GyHKIIT TUTYHKOBO-KHIIIKOBOTO TPakTy (O17b, METEOPU3M, 3aKpEIIH,
niapest). Jna dapmakoTeparii 3aCTOCOBYIOThCSI CIa3MOJIITUKH, CEIaTUBHI, TPOHOCHI,
aHTuaenpecanTy Tomo. CHHTETHYHI 3acO0M BUSBJISIOTH IUTY HHU3KY HeOaKaHHX
edeKTiB, TOMy OUIbII Oe3nevHile BUKOPUCTAHHS (HITO300py 1O CKIAAYy SIKOTO
BXOJIMTh TMCUJIIyM, TpaBa 4eOpelio, KOpiHb KairaHy, mioan ¢enxend. PiTo30ip
3MEHIIy€ BCMOKTYBaHHSI TOKCHHIB, HOpMali3ye (QYHKIII0O TpaBHUX 3aji03 Ta
BUIIOPOKHEGHHS ~ KWINICYHWKA, Ma€  TPOTU3AMAIbHUNA,  aHTHOAKTEpiaIbHHM,
MPOTUBIPYCHUN, MTPOTUTPUOKOBUHN CHA3MOJITUYHUM, aHAITETUYHHUM, perapaTUBHUN
Ta IMYHOCTUMYJIIOIOUMM e(QeKTH, Mokpairye Mikpoduopy kumeuynuka. DyHkiis
[UTYHKOBO-KHUIITKOBOTO TPAKTy HOPMAaITi3yEThCSI.

KirouoBi cjoBa: CHHIPOM TMOAPAa3HEHOTO KHUIIICYHUKA, TICWIIyM, TpaBa

4yeOpelto, KOpiHb KaJlrany, mioau Genxerns.

CuHIIpOM TMOJPa3HEHOTO KHINEYHWKA — 1€ (YHKI[IOHAIBbHI  pO3Jaau
KHUILIEYHUKA, 110 XapaKTepHU3yIOThCA BIJACYTHICTIO OpraHiyHuUX 3MiH. biausbeko 20%

HACEJICHHSI CTPaXKJla€ Ha 1€ 3aXBOPIOBaHHS, yacTime BikoM 3 23 1o 40 pokis. [Ipu
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bOMY JKIHKH CTPaXJAlOTh B JIBa pa3W wyacTimie, yuM 4osoBiku [1, c. 4]. Yacto
MIPUYMHA 3aXBOPIOBAHHS 3aJIMIIAETHCS HEBIJIOMOIO, ajie JAesKi TOCTIHUKA BKa3yIOTh
Ha HAsSBHICTh BIUIMBY 1H(GEKIIWHUX 30yJHUKIB, OCOOJIMBOCTEH XapuyyBaHHS, —
TeHETHYHUX OCOOJMBOCTEH, CTaHy IMyHHOT cuctemu [2, ¢. 509]. JlocuTh acTo XBopi
OB’ SI3YIOTh 11€ 3 HAsIBHICTIO CTPECY, XBUJIIOBaHb [3, c. 102].

Jlo CcUMIITOMIB 3aXBOPIOBAHHS HAJNEXKHUTh 3AYTTA JKUBOTA, II1JBUIICHE
ra3oyTBOpPEHHs, OUIb B >KMUBOTI, MOPYIICHH Aedekarii, 3MiHa QopMHU Kaldy, MOXKe
CYNpOBOJIKYBaTUCS 3akperiamu abo miapeero. Taki cUMNTOMU 3a3BUYail TPUBAIOTh
B1J1 IEKIJILKOX MICSI[IB, YACTO MOTaHO MiJAat0ThCs JIIKYBaHHIO, 3HAYHO BIUIMBAIOThH Ha
AKICTb XKUTTS, MOKYTh IPUBECTH J10 1HBaJIAHOCTI [4, c. 69].

Jlo 3arajbHUX NPUHIMIIB JIKYBAaHHS CHHIPOMY IMOAPAa3HEHOTO KHIIKIBHUKA
BIIHOCUTBHCS, B TIEPIIy YEpry, BHUSIBICHHS MPUYUH, IO CHPUYUHUIN PO3BUTOK
3aXBOPIOBaHHS (EMOIIITHUI CTaH, HASBHICTh 1H(EKIIi, CTaH IMyHHOI CUCTEMHU TOIIIO).
[IpusznauaeTbcs fieTa Ta (QapMakOTeparieBTHUUHI 3acOo0M 3alieKHO BiJ ¢dopMu
3aXBOPIOBAHHS (3 Jlapeetro, 3aKpernoM uu 3mimnana) [5, c. 41].

[Ipu nikyBaHHiI (opM 3 3aKperoM MPU3HAYAIOTH JIOOIMPOCTOH, TEracepo,
MPYKAJONPHUA, SKi TiABUIIYIOTh MOTOPHWKY KHIICYHHWKA, ajie TPH I[bOMY MAaroTh
0e31iy moOiyHuX edeKTiB 3 OOKYy ceplls, IIEHTPaIbHOI HEPBOBOI CHUCTEMHU, MEUIHKH,
HUpOK. KpiM TOTrO OUIBIIICT 3 HUX HE PEKOMEHIYIOTh NIPU3HAYATH BariTHUM >KIHKaM
[5, c. 42].

[Tpu dbopwmi 3 niapeero npu3HaYaOTh AMGEHOKCUTIAT 3 aTPOMIHOM, pU(aKCUMIH
(aHTHO10THUK), JIOTIepaMil JIsl 3SMEHIICHHS] MOTOPUKH ITUTYHKOBO-KHUIIIKOBOT'O TPAKTY.
Hagpeneni mikapchki 3aco0M MarOTh HU3KY HeOaxkaHUX e(EKTIB, TakK, HAMpPUKIA],
TU(HEHOKCUIIAT 3 aTPOIIHOM MOJKE BUKJIMKATH TaIFOIIMHAILIIT, IEMPECito, IiABUICHHS
BHYTPIIIHLOOYHOTO THUCKY, TaXikapito [5, c. 42].

B koMmmjekcHOMYy  JIIKyBaHHS ~ 3MIIIAHOTO  THUIy  3aCTOCOBYIOTh
AHTUXOJIIHEPTiuHI 3aco0M (TIOCIMH), SKUW MOXKE BUKIUKATH CyXIiCTh Yy POTI,
JTUCT1PO3, TaXiKapAito, 3aTpUMKy cedi. [Ipu3HauarTh aHTUIETIPECAHTH - 1HT10ITOPH
3BOPOTHOTO 3aXOTUICHHS CEPOTOHIHY, ajie¢ BOHU CIIPUYMHSAIOTH TaKi HeOakaHi eeKTu

K 6C?>COHH}I, 3aroCTp€HHs TPUBOI'H, 3allaMOpPOYCHHA, BiI[CYTHiCTI) a00 3HIKCHHS
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ameTUTy, TPEMOp, CEKCyallbHI MOPYIICHHS, EKCTpamipaMiaHi po3ianu [5, c. 44].

Tomy BuHUKae oTpeda B Ge3meyHmx 3aco0ax, a caMme mpenapaTax pOCIMHHOTO
MOXO/KEHHsI. 3BaXKalouu Ha B1IoM1 (aKTOPU PU3UKY BUHHUKHEHHS 3aXBOPIOBAHHS Ta
foro gopmu HEOOXITHO 3aCTOCOBYBaTH came (iTo30ip, sikuii Oyjae BILTMBATH Ha BCl
MOXJIMBI YUHHUKH PO3BUTKY 3aXBOPIOBaHHS, 3MEHIIYBaTH CHUMITOMH Ta
MOKpallyBaTh SKICTh >KUTTA. [lpu npoMy i Oyne M KOO Ta HE MaTuUMe
HeOe3neyHux MoOiuHuX e(eKTiB, POCIMHHI 3acO00M MOXKHA 3aCTOCOBYBATH JJIst
JIKYBaHHS BariTHUX JKIHOK, JIIOJICM MOXWJIOTo BiKy Ta mAiTedd. ditozacoOu He
BUKJIMKAIOTh 3BHKAaHHS, MAalOTh MPOTH3ANaIbHI, AHTUTOKCHUYHI, CHA3MOJIITHYHI,
MPOTUMIKPOOHI, OOBOJIKYIOUl, B’SDKyYl, CEJAaTHBHI, penapaTUBHI Ta IHIII
(hapMakoJIOTiyH1 BIACTUBOCTI, 1110 3a0e31meunTh (papMakosioriunuii edexr [6, c. §].

[lcuniym MICTUTBH KJIITKOBUHY, CIu3, (PITOCTEPUHH, aypOOiH, MOHOTEPIEH Ta
JTUTEPIICHOB]  alIKAJIOIAM, TEeMIIETI0N03y, MIHEepajdu. 3aBlISKd MOro CKJIaJI0BUM
BUSIBJISIE TIPOTHU3ANANbHUM, aHTHOAKTEplalbHUM, MPOTUBIPYCHUM, CIIa3MOJITHYHUN
eexT, HOpMali3ye IUIYHKOBY CEKpEIil0, € XOpPOIIMM  OOBOJIIKYIOUUM,
MOM'SIKIIIYIOYUM, aHAJITETUYHUM Ta CETaTUBHUM 3aco0oMm. [lcuiniym mae BIacTUBOCTI
E€HTEePOCOPOEHTY, HOPMaJII3y€ BUMOPOKHEHHS KUIIEYHUKA, MOCUIIOE picT 01(igo- Ta
JaKkToOaKTepid, MNPU3BOAWUTHL JO  HOpMamizamii  MIKpoQJIOpH  KHIIEYHHUKA.
VYHIKaJIBHICTh TICKUJIIyMa TOJIATa€ B TOMY, IO BiH HOpMajizye poOOTy KUIIKIBHUKA,
BUSIBJISIE OJHOYACHO MPOHOCHY Ta 3aKpinHy Jito [7, ¢. 6].

YebOpeup Mictuth edipHi oimii, (raBoHOIAM, Kamiib, >XUAPH, ITyOHIIbHI
PEYOBHHHU, CMOJIM, TIPKOTH, OJICOHOJIOBY, TPUTEPIICHOBY, THUMYHOBY, YPCOJIOBY,
KAaBOBY, XIHHY, XJIODOT€HHY KHUCJIOTH, BITAMIHM Ta MIKpOeJIeMeHTU. Bussise
AHTUCENTUYHY, OaKTepUIIMJIHY, CEJaTUBHY, AaHAJITeTHUYHY, penapaTUBHY IiI0
[8, c. 161].

Jlo ckiagy KOpeHIO KajraHy BXOJSATh JyOWIbHI pedOBUHH, e(dipHi oOJIii,
(heHOoNMKapOOHOBI KUCIIOTH, TIIKO3UJ] TOPMEHTIMIH, TPUTEPIICHOBI CAallOHIHU, CMOJIH,
Kpoxmalib, Quobadenu, geHonu. Kanran BusiBisie OaKTepuULUIHY, TPOTU3ANAIbHY
710, Ma€ TPOTUTHWIBbHI BIACTUBOCTI, IO JOMOMAara€ HEUTpali3yBaTH MpPOIEeCH

OpOJIIHHS 1 BUBECTH TOKCUYHI PEYOBUHHU 3 opraHizmy [9, c. 414].
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https://uk.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B0%D0%B2%D0%BE%D0%BD%D0%BE%D1%97%D0%B4%D0%B8

[Tnogn ¢enxento MICTATH eTepHi ofii, (eHonu Ta iX MOXiAHI, (IaBOHOIAH,
KyMapyHH, XpOMaHHU, OpTaHiuHI KHUCJIOTH, BiTaMiHu, MiHepanu. Denxenp Mae
CHAa3MOJITUYHY, CEJATUBHY, BITPOTOHY, M'KY IIPOHOCHY /10, MiJIBUILYE CEKPETOPHY
aKTUBHICTh TPaBHUX 3aJI03, BHUSBIISIE AHTUMIKPOOHY Ta MPOTUTPUOKOBY aKTHUBHICTH,
nigBuILye iMyHiteT [8, c. 321].

Takuit cknag (iTo300py JT03BOJISE OTPUMATH BaroMuil (hapMakoJIOTIdYHUN
edexT mpu JiKyBaHHI 3aXBOPIOBAHHS IUTYHKOBO-KHIIKOBOTO TPAaKTy — CHHAPOMY
MOJIPA3HEHOr0 KHIlleYHUKa. PociuHHMil 3aci®d ycyBae 00Ji, Cla3Mu, METEOPHU3M,
HOpMaJi3ye poOOTy TpaBHUX 3aji03, CIPHUSE€ MOBHOMY BUIIOPOXKHEHHIO KUIIIEYHUKA,
MOKpally€e SKICTb JKATTA TMall€HTa. PE4YOBMHM, IO MICTIATbCS B POCIUHAX,
YTBOPIOIOTHCS B *KUBIM KIIITHHI, TOMY BOHHM Kpalle, HI)K CHUHTETUYHI, TPUCTOCOBaHI
70 KUTTEISTBHOCTI KJITUH JIFOJCHKOTO OpraHi3My Ta O10XIMIYHHMX mpoleciB. B
ckianl  (iTo300py JHKApChKi POCAWHU TIJACHIIOIOTH IO OJWH OJHOTO Ta
MOM'SIKIIYIOTh JIIKYBaJIbHY 1it0. IIpu 1bOMy BOHHM JiIOTh HE Ha OJIMH OpraH 4Yu
CUMIITOM OKpPEMO, a Ha BEChb OpraHi3M B LUIOMY, CIPHUSIOTh BIJHOBJIECHHIO
MOpyIIeHNX (QYHKIIA OpraHi3aMy, aKTHBI3YIOTh IMyHHY cuctemy. Kpim Toro,
repeBaraMu pOCIMHHUX JIKIB € X HEUIKIJJIMBICTh, 10 JA€ MOXJIUBICTh TPUBAJIOTO
3aCTOCOBYBAHHS NIPH XPOHIYHUX 3aXBOPIOBAHHSAX. X BiTbHO MOKHA 3aCTOCOBYBAaTH B

JIOMAIIIHIX YMOBaX, OUTBIIICTh 3 HUX JOCTYITHI 1 JCIICBI.
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CHEMICAL SCIENCES

MODIFICATION OF OXIDIZED SREPT WITH VINYLIDENE CHLORIDE
IN EMULSION IN THE PRESENCE OF METAL IONS

Aliyeva Zahida

Head of the Laboratory of the Department of Organic Substances and
Technology of High-Molecular Compounds

Azerbaijan State University of Oil and Industry Baku, Azadlig Avenue 20

Abstract In the process of research, a device to determine the rheological,
dilatometric, relaxation, and deformation characteristics of individual polymers and
polymer compositions under the conditions corresponding to operating conditions has
been developed.

A mechanical-chemical modification of a mixture of ethylene-propylene
copolymers (SREP-5, .... = 1.7-1.8 x 105 p = 870 kg / m3, SREPT - 60, propylene
content - 40%, antioxidant - 0.3% (m.), Mooney viscosity - 60, unsaturability -
1.7% (m.) and polyvinyl chloride (PVC)). Mechanochemical mixtures of polymers
were preliminarily processed on rollers at 60 °© C within 5-7 minutes.

The basic considered concerning the destruction of ethylene-propylene and
isobutylene-isoprene copolymers affected by high-frequency deformation due to
common impact of temperature, pressure, ultrasonic oscillation (US) and other
factors have been considered.

Graft copolymerization mechanisms have been studied for several industrial
polymers as well as the primary kinetic regularities for polymer modification by graft
copolymerization.

Keywords: ethylene-propylene copolymers SREPT), polyvinylchloride (PVC),
polystyrene (PS), hydroperoxide groups, macromolecules oxidizing agents, grafted

copolymers, styrene, acrylonitrile, vinyl acetate, initiator, viscosity, temperature,
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solution concentration, treat-butyl.

Ingredients
Organizing of copolymers by atmospheric oxygen in solutions has been carried
out to study the macro-hydro peroxide impact in low-temperature modification
reaction of ethylene-propylene [1-5] copolymers atmospheric oxygen in Macro
hydroperoxides are the primary products of the polymer thermal oxidation, the
destruction of which resulted in the formation of free radicals and -OH.
OOH

o~

In this regard, accumulation of hydroperoxide groups during polymer oxidation
Is used to modify:

s~ CHy —CHa — CH — ¢ ] + CH, = CH
CH R
The formation of hydroperoxide groups in a macromolecule was shown by
controlled oxidation of partially is propylated polystyrene Aiguille (2002) [6-8]

CH,-CH CH, -CH CH, -CH

) / \ ()
— >
> > *OH

:/ X
| )
H C - OOH - 0*
\ /\ //(\\
CH, CH CH; CH CH; CH
CH, -CH
|
M () -
[~ 1 + HO-[-M-}-,
Ry
AR-0-[-M-}
7" N\
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It was succeeded to produce “pure” grafted copolymers during the

hydroperoxide group decomposition in the oxidizing agent presence:

CH,; -CH CH,-CH

CH {‘.i( - COOCH
Macro peroxide groups were used to initiate polymerization of styrene,
acrylonitrile, vinyl acetate, and vinylidene chloride Barenboim [9-11]

0,
CH,=CH — CH;-CH;,- 0- O0-CH-CH,~ —

R R R
CH,-CH-0*+CH,=CH— ~CH;-CH-0-CH, - *CH

R CN R CN

Free-radical initiators accelerate polymer oxidation in the solution and admit to
accumulate a sufficient amount of hydroperoxide groups at relatively low
temperature (70 C to 90°C) to carry out grafted polymerization [12-15].

Meted and Dissertation

Modification is carried out in the presence of different metal ions, to slow
down photopolymer synthesis reactions activated by OH-radicals,

The impact of the initiator amount, temperature, time, air feed rate, and
polymer concentration in the solution on the oxidation degree has been studied

At constant SREPT solution concentration in toluene 3% and air feed rate-
200 ml/min, active oxygen content in the polymer increases to a certain value with

the increase of the initiator amount and the feed rate (Fig. 1.).
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Fig. 1. Dependence of the active oxygen content and SREPT intrinsic
viscosity on oxidation time (O and ¢, correspondingly) and the initiator amount
at 240 min. reaction time 240 min. (* and +, correspondingly). SREPT -60
oxidation temperature is 85°C.

The highest active oxygen content in the polymer is achieved within 300
minutes. However, the study of the SREPT -60 destruction process has shown that it
was also accelerated with the reaction time increase. That is why 180 minutes were
taken as optimum reaction time. By changing the air feed rate from 50 ml/min to
100 ml/min, active oxygen content increased from 0.16% to 0.22% (mass). and
remains the same at the further air feed increase Shixaliyev (2002) An increase of the
active oxygen content in the final product due to temperature increase may be
explained by the fact that higher temperatures SREPT macromolecule mobility and
air diffusion into the polymer phase increase. Taking into account this circumstance
and polymer destruction, oxidation temperature was chosen to be 85° (Fig. 2).

When concentration of SREPT 60 solution changed from 3.5% to 7%, the
active oxygen content varied accordingly: 0.22%, 0.20%, and 0.18% (mass.). The
decrease of the active oxygen content at higher solution concentrations is explained
by the difficulty of oxygen diffusion into the polymer phase.

Based on the analysis of the obtained analysis, the conditions for SREPT
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oxidation: have been defined T, © C — 85, Treac = 180 min., Cipitiar = 0.5% (mass.) of the
SREPT amount

Research showed that to obtain the samples containing up to 0.5% (mass.) of
active oxygen, it is necessary to use SREPT with higher viscosity (Montecatini
Edison). (ﬁn —20-22-10° Mooney viscosity 90 at 125 ° C; [n] = 2.82 at 135°C;

propvlene content ~55% (mol.)) and treat-butyl hydroperoxide as an initiator.

0,3 2,2
2
E
= 0,2 |- 2.1
g =
3 0,1 |- 2.0
o
S o
< 1.9
0 sle
60 70 80 90 100

T,°C
Fig. 2 The plot of the active oxygen content (O) and intrinsic viscosity (*)
vs the SREPT EPDM-60 oxidation temperature. Reaction time was 180 minutes,
initiator concentration is 0.5% (mass), air feed rate is100 ml/min
The small number of organic peroxides and oxidizing agents promoted the
formation of active peroxide radicals /107, 108/:
(CH53);C — OOH + Co** — (CHj)sC — OO+ H + Co®
(CH3);C — OOH + Co" — (CHs);C — O'+ OH ™ + Co™ 0
2(CH3)3C — OOH — (CHj3)sC — 00" + (CH3);C - O" + H,0
Upon availability of reactive groups in the polymer chain, hydroperoxides
might react with them forming new copolymers Shixaliyev (2024). Polymathic
methacrylate is modified by treat-butyl hydroperoxide:
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PCle
CH,-CH -CH,;~-CH » ~CH,-CH - CH, - CH >

COOCH; COOCH COOCH [&(0]

Cl

1,)C-OO0H,
— % _CH,-CH~-CH,-CH

COOCH; CO

0 -0 -C(CHy)

or by per benzoic acid:

CHe-COO - OH
CH,-CH ~ ——» CH,;-CH

co CO

0 -0 —CO - CH,

At 90 °C decomposition of ~ROOH group in SREPT samples with higher
viscosity finished within 3.5 hours and at 30 °C bathe more than 15 hours. The active
oxygen feed rate was measured by audiometric titration by the difference between the
initial amount of active oxygen and the residual one at the measurement time point
(Fig. 1.3). It was shown that the higher output of modified elastomer was achieved in
the system oxidized by SREPT — polyvinylidene chloride at lower temperatures; is
not observed when using peroxide initiators. Shixaliyev (2023). During
copolymerization of oxidized SREPT with vinylidene chloride in the presence of a
small number of metal ions, photopolymer formation decreases due to their

interaction with OH-radic:

00

80

60

40

20 4

Active oxygen content, %, mass

Time, hour
Fig. 3. Dependence of the active oxygen content vs. the reaction time at different
temperatures, T,°C:1-90; 2-70,3-60,4-40,5-30
These reactions were used during monomer polymerization in emulsion at the
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presence of Fe?* hydroperoxide as an oxidizing agent /59/:
HOO-R-OOH + Fe*" — HOO-R-O" + Fe** + OH

HOO-R-O" + M — HOO-R-O-M" 2% HoO-R_O-M;,

Then, the reaction was carried out in oil for the fast formation of the polymer
chain
HOO-R-O-M;, + HOO-R-O-M;,, - HOO-R-O—Mp+m —O—-R-OOH
It was shown the possibility to activate alcohols and to initiate grafted
copolymerization with their vinyl monomers has been shown :
Ce*"+R+ CH,OH — R — ‘CH-OH + Ce*" + H®

R - °*CH- OH + CH,=CH — R - CH- OH
| |
CONH; CH-"CH;
|
CONH;

Copolymerization at low temperatures showed that monomer conversion
drastically increased in the presence of Ce** ions and finished within 24 hours.

Monomer conversion was very high in the presence of Fe*?, Co*?, VO*%, metal
ions; but it does not depend much on the ion type (Table 1.). Shixaliye (2017).

The effect of the [M] / [EPDM] ratio on the output of the elastomer modified in
emulsion differed from the impact of this ratio during mass modification, which was
explained by the difference between the copolymerization mechanism for the
EPDM - vinylidene chloride system in mass and the emulsion. During modification
in emulsion, monomer diffusion was essential.

Table 1.
Modification of oxidized EPDM with vinylidene chloride in emulsion in

the presence of metal ions

T,°C | Time, | Active [-O,-] lons [M] Monomer Modified EPDM, %
hours | content, % (wt.) [EPDM] conversion (mass.) of initial
degree, % EPDM
50 24 0.4+0.06 Ce" 0.666 91.0 56.3
Fe* 0.666 85.0 54.0
65 0.23+0.02 Ce® 0.675 100 50.5
Co” | 0.675 100 57.0
Vo™ 0.675 88.0 62.0
0.40+0.06 Ce" 0.666 100 55.4

Modification of oxidized EPDM with vinylidene chloride and MA in emulsion
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at 65 °C for 24 hours showed that the high conversion degree was observed only at
low [M]/[EPDM] ratios. During modification with monomer mixtures, the high
conversion degree and high output of modified elastomer were observed when using
benzoyl peroxide as an initiator.

The study of the oxidized SREPT modification with meth acrylic acid (MAA)
showed that the highest conversion degree was achieved at a temperature of 95 °C;
however, the content of MAC photopolymer in the prepared product was (3-5)%
(mass.).

Taking into account the sufficiently high conversion degree and formation of
photopolymer small amount (1.1 - 2.3% (mass.)), the reaction was carried out at
90°C. The activation energy of the process was -71.0 kJ/mole when using its
graphical calculation and -67.0 kJ/mole using the analytical procedure.

MM of monomer units grafted to the polymer macromolecule, i.e., monomer
polymerization was one of the basic characteristics that impacted the physical-
mechanical and chemical properties of modified polymers. Shixaliyev
(2020,2021,2021) PMAA photopolymer was selected to measure the MAA
polymerization degree during modification of oxidized EPDM at different

temperatures and its molecular weight was calculated (Fig. 4.).

Content [03], % mass
0 0,1 0.2
T ? T

| 800

-1 700

1600

4500

{400

MAC copolymerization reaction rate with EPDM

oxidation, h*103, mole/m**g

MAC polymerization degree

Fig. 4 Dependence of the MAA copolymerization rate with oxidized EPDM on
the temperature ([¢]) and the active oxygen content (*). A was the dependence of
the MAA polymerization degree on the grafted copolymerization temperature.

[-O,-] content was 0,2%mass.
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Kinetic study and analysis of the obtained copolymers allowed to define
optimum conditions for the MAA interaction with oxidized SREPT: T, °C = 90;
Co2 =(0.20 -t0 0.02) % (mass.), T = 2.7 hours.

The mechanism was proposed to describe the formation of SREPT-MAA

grafted copolymers

CH, CH
0,7,J

CH, ~-CH; -~ CH,; - CH —. CH; -CH; - CH,; - C~

' CH, (g CH cl
|
[ ~CH:~CH, - CHy- € -'oum}rn; CicH=Cic-cH |
| | |
. *0 [ coon c coocH, |
2\ce
CH,

Y ~CH; - CH, - CHy— C~+ Ce™* +OH® + M
|

CH
CH

|
CH 1 CH, -*C — CK3IM - IMAK

|
0-¢
\ \ 1
\ COOH ] COOH
1 /

\ CH, r‘u

|
\‘('H- = +*0H— HO -CH; *C — NMAK

12
\* CH, -CH,-CH,~ C~ CH

CooH coou

Chain breakage — recombination of ROgppy and Ry —
i CH;
» ~CH; - CH; - CH: <‘ (‘H-
" 0- C-Cl;- "‘| -OH

| |
| COOH t
|

~

Recuse There was no modification of oxidized SREPT with acrylamide (AA)
under the SREPT-MAA synthesis conditions. It was not also possible to carry out this
reaction at higher temperature (95 °C and 100 °C) within 12 hours. Aiguille

N, was found in grafted copolymer during EPDM modification with
acrylamide in the presence of benzoyl peroxide. Absorption bands (3,100 -3,600) cm™
and (1,600 - 1,700) cm™ appeared in IR spectra typical for stretching vibrations
of - CONH, groups.

Based on these data, the conclusion was made that EPDM modification with
AA should be carried out in the presence of the initiating system. Thus, the problem
was solved concerning the production of polymers having the necessary properties

for their application in extreme conditions has been solved Shixaliyev [15-19]
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YK 547: 615.3
BIIJIUB IPOCTOPOBOI CTPYKTYPU HA ®APMAKOJIOTTYHY
AKTUBHICTb HEHACHUYEHUX )KUPHUX KUCJIOT

Bbina Anacracis MukoJiaiBHa
CTYJCHT,

Hununuyk Jlrogmuna JIsBiBHA
K.0.H., JIOIICHT,

Boaxkosa CeiTiiana AHapiiBHa
K.X.H., JIOUEHT

XepCOHCHKUM Jep:KaBHUM YHIBEPCUTET
XepcoH IBano-®paHKIBChK, YKpaiHa

AHoTtanisi: ®dapMakosioriuHa AaKTUBHICTh HEHACHMUYEHUX JKUPHUX KHCIOT
3QJIEKUTh HE TUIBKM BIJ XIMIYHOIO CKJIaay, aje 1 BiJ MPOCTOPOBOI OpleHTAIlll
(GYHKIIOHATBHUX TPYN Y MOJIEKYJi. ToMy mpu po3poOIli HOBUX JIIKAPCHKUX 3aC001B
MOTPiOHO BPaxoOBYBaTH CTEPEOXIMIIO 1 KOHGOPMAIIiiTHI 0COOIMBOCTI MOJIEKYIL.

Kuro4oBi cjioBa: HEHACHUYEHI KUPHI KUCIOTH, (DapMaKOJOTiyHA aKTUBHICTb,

MpoCTOpOBa OyI0Ba, 130MepH, JTIKAPChKi 3aCOOU.

IocranoBka mpobGaemu. IlpocTopoBa CTpyKTypa MOJEKYJ OpraHIYHUX
CIOJIYyK Ma€ 3HAuyHy poOJb Yy BH3Ha4YeHHI iX OiojoriyHoi Ta (apMakosIoTiuHOl
akTUBHOCTI. lle 0co0nMBO MOMITHO y BHUIAJKaX JIKApPCbKUX 3ac00iB, /€ HaBITh
MiHIMaJIbHI 3MIHA B T€OMETPIi MOJIEKYJI 3/1aTHI CYTTEBO 3MIHIOBATH iXHIO aKTUBHICTb,
e(eKTUBHICTh YW TOKCHYHICTb. Ha Oiojoriuny Ta (apMakojoriyuHy axkTHUBHICTb
BIUIMBA€E 130Mepis, KoHGipMaliiiHa pyXJUBICTH 1 3JATHICTh JO B3a€EMOJIIi 3
MIIIICHSMH.

Buknang ocHoBHOro marepiany. [lomiHeHacHYeH1 >KUpPHI KHUCJIOTH — 1€
OCHOBHI KOMITOHEHTH JIMIAIB, K1 MAlOTh Yy JIAHIIOTY OJWH YU JIEKUIbKA MOABIAHUX
3B’SI3KY. 3arayibHa dbopmymna HEHACHUYECHUX KUPHHUX KHUCJIOT:
CH3(CH2),CH=CH(CH2),COOH, ne n i m — yucio aroMiB KapOoHy y BiMOBIAHUX

JacTUHAX JaHIora. JKupHI KHUCIOTH BIMHOCATHCA 10 OI(MITBHUX CIOIYK, TOOTO
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MaioTh rigpo¢inbHy uyactuHy — rpyny —COOH Ta rimpodobHy — kapOoHOBHI
JIQHITIOT.

HenacuyeHuM >KMpHMM KHCJIOTaM BIJIACTMBI JIEKIJIbKa BHJIB 130Mepii, SIKi
BIUTMBAIOTh Ha TMpO: CTPYKTypHA, T€OMETpHYHA, ONTHYHA, IUc-TpaHc. s
MOJIIHEHACUUEHUX >KUPHUX KHUCJIOT XapakTepHa 3AaTHICTh /10 OOEpTaHHS HaBKOJIO
OpJIMHAPHMX 3B’SI3KIB, 1110 BUKJIUKAE YTBOPEHHSI P13HUX KOH(pOpMAIIiii.

Henacuueni kapOOHOBI KHCIOTM Ta IX TMOXIOHI MAalOTh pPI3HOMAHITHY
010JIOT1YHY aKTUBHICTh, TOMY BOHHM BXOJISITh J0 CKJIaJly 0araTboX pi3HUX JIKAPChKUX
3acobiB [1, 37-39]. Hanpuknan, BaxxnuBui BitTamiH F, gxuii 3ycTpivaeTbcs B
TBAPUHHUX Ta POCIWHHUX JKHpPax — II€ CyMIll JABOX HEHACHYCHUX aliaTHIHUX
KHUCJIOT: JIIHOJIEBOI 1 JIIHOJIGHOBOI. B »XuMpHUX KucioTax BiTaMiHa F Bci mopBiiiHI
3B’SI3KM MAaroTh IUC-KOH(QIrypanio. HeHacuueHa JiHOJIEHOBA KUCIOTa MOMEPEKY€
aTpepOCKIIEPO3.

B mporieci meTaboni3My JIiHOJIEBA KHUCIIOTa MEPETBOPIOETHCS B apaxiJOHOBY,
dKa € TPOMDKHHUM TPOAYKTOM 1 TMEpEeXOJuTh B MOAYJISITOPU TOPMOHIB
MPOCTAHTJIAHAMHA 1 TPOMOOKCaHU. ApaxiOHOBa KHUCJIOTa, $Ka € CKJIaJI0BOIO
TBAPUHHUX KUPIB, JIEHUTUHY Ta (ocdominiaiB, cknagaeTses 3 20 atomiB Kapbony Ta
Ma€ 4YOTUPH TOJIBIHI HE CTIPsDKEH1 3B’ s13KH (MMOJI0KeHHs 5, 8, 11, 14).

Jyxe BaxIuBUM (PaKTOpoM Uit (papMaKoJIoTii € cTepeoizomepisi, HeHaCH4eHi
KUPHI KUCJIOTH MOXYTb MaTH €HAHTIOMEpHU Ta JllacTepioMepH.
EnanTiomepu - 130Mepu, HE 1IEHTUYHI 32 CBOEIO CTPYKTYPOIO, SIK1 € A3epKaTbHUMU
Bi10OpakeHHAMH. OIMH 3 €eHaHTIOMEPIB MOXE MaTu O10JI0TTYHY Ta (hapMaKOJIOTIUHY
aKTUBHICTh, a IHIIMA — HI, MOX€ HaBiTh OYyTH TOKCHMYHHMM. JliacTomepu
BIIPI3HSIOTECS 32 TPOCTOPOBOIO KOH(DIrypaIi€rd MpoTe HE € A3epKaTbHUMU
B1100pakeHHAMHU. bionoriyHa Tta papMakosioriuyHa akTUBHICTh IIUX 130MEPIB CYTTEBO
BIJIPI3HIETHCS, TOMY IIO Ha iXHIO B3a€MOJII0 3 OlOJIOTIYHMMH MIIICHSIMHU BILTUBAE
TPUBUMIpHA CTPYKTYpa J1aCTOMEPIB.

HenacuueHi >kMpHI KHCJIOTH BaXXJIMB1 ISl CEPUEBO-CYJAMHHOI CUCTEMHU, BOHU
MEPENIKO/KAIOTh ~ PO3BUTKY  aTEpPOCKIEpO3y, MalOTh  ATHHAPUTMIYHY  Ta

KapJ10MPOTEKTOPHY 110, MOKPAIIYIOTh >KUBJICHHS TKAaHWH, 3MEHIIYIOTH 3arajbHl
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nporiecu B oprasizmi [1, 37-39].

[TonmiHeHacHU4eHi >XKUPHI KUCJIOTH BIUIMBAIOTh HAa OOMIH PEUYOBHMH Ta OOMIH
KUPIB, 3HUKYIOTh PIBEHb XOJECTEPUHY, MOKPAILYIOTh KPOBOOOIr, MEPEIIKOKAIOTh
PO3BUTKY 3amajibHUX TMPOIECIB, 3MEHIIYIOTh apTepialbHUNl THUCK, CTUMYJIOIOTH
IMyHHY CHUCTeMY, OE€pYTh Y4acTh Y CHHTE31 IIpoCTarjiaHIuHiB [2].

HaiiBaxuiuBiliuMu 13 pOAMHM OMera-6 HEHAaCMYEHHUX KHUPHUX KHUCIOT €
JIHOJIEBa, apaxiJJoHOBa Ta Y-JIHOJICHOBA, 13 POJUHU oOMera-3 — 0-JIIHOJECHOBA,
eilko3aleHTacHOBa Ta Jl0Ko3arekcacHoBa. CIHIBBIJHOLIEHHS oMera-3 10 omera-6
MOJIIHEHACUYEHUX KUPHHUX KHUCIOT B OpraHi3Mi JOpPOCIOi JIOJUHU Ma€ CTaHOBUTHU
1:10 [3]. Omera-3-)kupHI KUCIOTH MOTPIOHI JUIsl CHHTE3Yy NPOCTArJIaHAMHIB, SKi
MalOTh MPOTU3ANANIBHY Jit0, cTabLm3aIli KIITUHHUX MeMOpaH, MOJIYJALIl IMyHHOI
BianoBiAi. OMera-6->kupHi KUCIOTH MOCUIIOIOTH IMYHHY BiJIITOBib, 1110 KOPUCHE TPU

IroCTpHuX 3allaJIbHUX ITPOHICCax, aJic HlKiIIJII/IBe IIpu XpOHiLIHI/IX.

TakuM 4YMHOM, HEHACHYE€H1 XKUPHI KHUCIOTH — L€ Tpyna CIHOJYK, SKI MaloTh
Oarato 130MepiB, y SIKHX MPOCTOpOBa Oy/l0Ba CYTTEBO BIUIMBAE Ha OlOJIOTIYHY Ta
(apMakoJIOriyHy akTUBHICTb. LIl CIONYKH XapaKTepu3yIOThCSl 3HAYHOK KIJIBKICTIO
PI3HHX TPOCTOPOBHX (HOPM, 1110 BIUIMBAE HA IXHIO 3/IaTHICTh BIUIMBATH HA MPOIIECH,
1110 BiI0YBAIOTHCS B OPTaHI3Mi.

Owmera-3 Ta omera-6 HeHaCHUYEHI KUPHI KHCIIOTH 10 PI3HOMY JIII0 Ha 3anaJibHi
IpoLecH, TOMy 30a1aHCOBAaHE B)KMBAaHHSA 1X € BaKJIMBUM JUIS MIATPUMKHU 310POB’S.
[loniHeHacM4eH1 JKUPHI KUCIOTHU B JIIOJACBKOMY OpraHi3Mi TakOX MaroTh

KapJ10NPOTEKTOPHY, AaHTUOKCUJAHTHY, IPOTUPAKOBY Ta HEHPOIPOTEKTOPHY AiIO.
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TECHNICAL SCIENCES

ELASTIC-PLASTIC BENDING OF A RECTANGULAR
CANTILEVER BEAM

Akbarli Reyhan Sayyad

associate professor

Azerbaijan University of Architecture and Construction
Baku, Azerbaijan

The article under review investigates the stress-strain state of a rectangular
cantilever beam under plane bending with elastic-plastic deformations. As a result, a
differential equation for the curved axis of the beam is obtained and solved.

Key words: yield strength, elastic-plastic deformation, elastic bending.

With increasing load, the bending moment in the beam cross section reaches
the value M, = o, W, (o, —Iis the yield strength of the material, W, —is the axial
moment of resistance of the section), at the most distant points of the section from the
neutral axis, the material goes into a plastic state, in accordance with the Prandtl
diagram (Fig. 1.) the deformation begins to increase at a constant stress.

With further increase in load, plastic deformation gradually occupies an ever
larger part of the section. The normal stress diagram divides the section into three
zones: in the central elastic core, the stresses change linearly along the ordinate axis,

and in the two outer plastic zones they remain constant and equal to +a..
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We will denote the thickness of the elastic core as ah, and depending on the
value of the coefficient a, we will distinguish three types of bending:

1)a = 1 — elastic bending:

bh?
Mejas = OW, , Mejps = My = o, W, , W, = T

2
2)a = 0 — plastic bending: My,; = o, Wy, , Wy, = %

This state in which the stresses at all points of the section are equal to the yield
strength is called a plastic hinge, in contrast to a normal hinge, and is a constant value
equal to the ultimate moment M,,;, which corresponds to the complete exhaustion of
the bearing capacity of a given section.

3) 0 < a < 1 — elastic-plastic

Let us determine the bending moment for elastic-plastic bending, for which we
will use the stress diagram from Fig. 1.,

h 1 h 1 h
My—n = 2[bO’T(l—Q)E'E(1+Q)E+EbO'TC(E

2a] =M1 -9
1. Let's find the curved axis of the beam and consider an example. Let one end

of the beam be rigidly fixed, and let a moment M be applied to the other free end

(Fig. 2). In the cross-section, normal stresses are distributed according to the

following law:

ah
Ee |yl <—
o= 2
ah
Or lYJ = 7
y
Vmax M
N 4 X
El;
B
O =
I
Fig. 2.

According to the hypothesis of flat sections, the deformation at the point of the
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section with the ordinate y, € = %—— here p —is the radius of curvature of the curved

axis of the beam.

Bending moment in the section:

h ah h

M= [, oydA=2[30,ydA+ f_Z_hE%ydA == 20, [Z,ydA +
2 2 2
e E
> any?dA = 20,5} + =17 (2)
2
Included in this expression Sfl —is the static moment of the upper (or lower)

plastic zone, and I¢'%S —is the moment of inertia of the elastic core relative to the

neutral axis.

h
h —
l 2 by? bh? b(ah)3
SP' = Jabydy = - |4y = 7 (1= a®); [99° = 200 = a®L, (3)
2
2

From equation (2) we find the curvature of the curved axis:

2
1 M 2P, My (1= —1+a?) 2M, 20,
p EIgL  EIgZ a3El, 3aEl, aFEh
This formula can be used to determine the stress in the elastic core:
E 20,
o= ;'y - ah B

and in the plastic zone it is constant: o = o, .Considering that even during
plastic deformations the displacements are small, we write down the approximate

differential equation of the curved axis:

1 d?*9 _ 20,

a0

p  dx? aEh

Separating the variables of the differential equation and integrating twice, we

obtain the following equations for the rotation angle 6 and the deflection 9:

dd 207
:E:aEh x+Cl(5)
19=%-x2+C1-x+CZ(6)

We find the integration constants from the boundary conditions:

20:1 |

a)whenx =1 — 6 = 0, from equation (5) we find the constant C; = ——-;
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o.l?
aEh’

b) when x =1 — 6 = 0, from equation (6) we find the constant C, =

20,1 12
% and C, =
aEh

T

o
aEh

, we finally obtain

Substituting the found constants C; = —

the equations for the rotation angle and deflection:

= 2 1) 9= T (x? = 20 + 12
T aER " ' _aEh(x *+ 1)

Maximum deflection (at the free end of the beam, x=0):

0

o, l? 20,1
Umax = ‘ZTEFIIG Omax = — aETh )
If the beam is in an elastic state (when o = 1),

MI? Ml

 uo -
2E1, " Omex T T gL

and if in a plastic state ( @ = 0), To 9 = oo, which means the deflection

19m ax —

increases without limit.
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UDC 62
EVALUATING THE INFLUENCE OF WELL PARAMETERS ON
CRITICAL GAS FLOW RATES IN GAS-CONDENSATE WELLS USING
ADVANCED STATISTICAL TECHNIQUES

Aliyev Kanan
PhD candidate

“Oil and gas engineering” department,
Azerbaijan State Oil and Industry University
Baku, Azerbaijan

Abstract This study aims to explore the factors influencing critical gas rates in
gas-condensate wells, a crucial aspect of maintaining well productivity and
preventing issues like liquid loading. Liquid accumulation in these wells reduces flow
rates and can eventually halt production, negatively affecting well deliverability and
economics. Using advanced statistical methods, including Pearson correlation and
mutual information, this research investigates how well parameters impact critical
gas rates by analyzing their relationships. Key findings from the statistical analysis
reveal that completion ID, true vertical depth, and bottom hole temperature have
strong correlations with critical gas rates, with mutual information values further
emphasizing their significance. Pearson correlation analysis also highlights
completion ID, tubing head pressure, and tubing head temperature as the most
influential parameters.

These insights provide a deeper understanding of how specific operational
parameters affect gas production, leading to more accurate models that can improve
well management and production efficiency. The results also offer a foundation for
further research, recommending the inclusion of additional parameters to enhance the
predictive accuracy of critical gas rates in future studies.

Keywords: Liquid loading, gas-condensate wells, critical gas rate, statistical

analysis, Pearson correlation, mutual information.
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Introduction

Liquid loading is a critical issue in gas-condensate wells, especially as
declining reservoir pressures impact production efficiency. Initially, high gas flow
rates can successfully lift liquid through the tubing within the gas core. However, as
reservoir pressure decreases, liquid starts to build up at the wellbore, resulting in
increased "liquid hold-up™ in the tubing. Liquid loading in gas wells happens when
gas velocity is too low to transport liquid to the surface, necessitating production at or
above the critical gas rate, which can be estimated using widely used Turner’s model
[1, pp. 1475-1482]. They tested both the continuous film and entrained drop
movement models, concluding that the droplet model was the most appropriate for
their data. This model calculates critical loading velocity with a 20% adjustment
based on the forces acting on droplets, although it assumes the droplets are spherical
and is limited to wells with high wellhead pressure. However, Turner's model
effectively predicts the critical flow rate for low-pressure gas wells with wellhead
pressures below 3.448 MPa (500 psi) without requiring the 20% adjustment
[2, pp. 329-333]. Building on this, numerous studies [3, pp. 241-246; 4, pp. 42-46;
5, pp. 81-88; 6, pp. 172-181; 7, pp. 493-498; 8, pp. 1135-1144; 9, pp. 154-161]
have refined Turner's model by integrating factors such as flow patterns, drag
coefficients, droplet shapes, kinetic energy, Weber number, and inclination to better
predict critical gas velocity. However, many of these models rely on assumptions that
may not accurately represent field conditions, limiting their real-world applicability.
Additionally, the complexity of multiphase flow in gas-condensate wells, exacerbated
by pressure and temperature variations along the well, makes it difficult to develop a
universally validated model for predicting liquid loading. Therefore, identifying the
factors that influence critical gas flowrate in gas-condensate wells is crucial for
predicting the onset of liquid loading. The application of advanced statistical methods
can significantly enhance the understanding of these relationships, even in the
presence of complex dependencies. This study aims to explore the strength and
direction of these relationships between critical gas rate and well parameters using

Pearson correlation and mutual information techniques.
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Theoretical Background

To investigate the relationship between predictor variables and the target
variable, several statistical methods are employed. In this study, two popular methods
including Pearson correlation and mutual information were utilized. Pearson correlation
Is a statistical measure that quantifies the strength and direction of a linear relationship
between two variables, with the correlation coefficient ranging from -1 to 1. A value of
1 indicates a perfect positive correlation, where both variables increase
proportionally; -1 indicates a perfect negative correlation, where one variable
decreases as the other increases proportionally; and 0 signifies no linear correlation
[10, pp. 135-187]. Pearson correlation between two variables is determined by using

the following simple equation:

X(xi—x)(yi—¥y)
= 1
VEi—%)2 X (yi—9)? (1)

The parameters used in the equation 1 are as follows: r represents correlation

coefficient, x; and y; are the values of the x-variable and y-variable in the sample,
respectively, x and y are mean of the values of the x-variable and y-variable in the
sample, respectively.

Mutual information (MI) is used to quantify the amount of shared randomness
between two random variables, X and Y. MI is a non-negative value that measures
the dependency between variables; it equals zero if the variables are independent, and
higher MI values indicate stronger dependency [11, pp. 751-769] By selecting
features with high mutual information relative to the target variable, one can identify
the most relevant features for the model. Conversely, features with low MI may be
less valuable and can be excluded. Unlike correlation coefficients, such as Pearson's
correlation, which only identify linear relationships, mutual information can capture
non-linear dependencies, making it especially useful in analyzing complex data
relationships [12, pp. 537-550]. The following equation shows how mutual

information is determined:

P(x,
I(X;Y) = Trex Zyey P, )log pooons @

The parameters used in the equation 2 are as follows: 1(X; Y) represents the
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mutual information value, P(X, y) is the joint probability of x and y, P(x) and P(y)
represent the marginal probability of x and vy, respectively. The sum is over all
possible values x and y that variables can take.

Data Collection

For this study, the liquid loading field data was utilized from the previous
study [13, pp. 1-15] to analyze the impact of various input variables on critical gas
flowrate. The dataset comprises 62 distinct observations. Table 1 presents a detailed
list and statistical description of the parameters. According to the authors, the well
geometry for each observation is characterized by several factors: the completion ID,
reservoir ID, along hole reservoir depth (AHD), true vertical depth (TVD), and the
average deviation angle. The completion ID reflects the size of the predominant
tubing, while the reservoir ID pertains to the size of the lining or casing that spans the
reservoir section. Notably, the completion ID excludes larger diameter sections that
account for less than approximately 10% of the total well depth. The deviation angle
Is derived from the triangulation of AHD and TVD. Additionally, the dataset includes
inflow parameters such as bottomhole and tubing head temperatures, tubing head
pressure, and specific gravity.

Results and Discussion

The statistical analysis in Table 1 highlights the key operational parameters
influencing critical gas rates. Based on 62 observations, the mean critical gas rate is
5566 Mscf/day, with a wide range from 388 to 26,023 Mscf/day, reflecting
significant variability in operational conditions that can be also shown with a
positively skewed distribution in Figure 1-a. Depth-related parameters, such as along
hole depth and true vertical depth, vary greatly, with means of 3457 m and 2848 m,
respectively, and ranges from 2000 m to over 6000 m. The deviation angle averages
27.6° (0° to 64°), capturing varying well inclinations. Gas specific gravity shows low
variance (mean of 0.612), while temperature and pressure parameters, including
bottom hole temperature and tubing head pressure, exhibit broader variability,
indicating their potential impact on critical gas rates. Figure 1 shows no clear

distribution pattern for these well parameters, underscoring the complexity of this
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analysis.

Table 1.
Statistical description of the input parameters
Critical | Tubing | Tubing | Bottom | Specific | Dev | Reservo | Completi | TVD Along Hole
Gas Head Head Hole Gravity | (deg) ir ID onID (mSS) Reservoir
Rate Pressur | Temp. Temp. ) (in) (in) Depth
(Mscfid | e (bar) © © (mSS)
)
Mean | 5565.87 | 28.39 40.59 94.79 0.61 27.58 4.60 4.58 2848.1 3457.61
STD 4955.47 | 26.73 20.99 34.52 0.02 15.33 1.24 1 715 1186.85
Min 388 16 52 0.58 0 2.06 1.75 2000 2000
25 % 2269 6 16 52 0.59 19 3.83 4.28 2000 2253.75
50 % 4343 22 42.5 106.5 0.61 26 4.28 441 3025 3557
75% | 6973.75 36 55.9 117 0.63 36.5 6 4.89 3300 4066.25
Max 26023 111 75 158 0.66 64 6.88 6.18 4120 6950

The Pearson correlation matrix (Figure 2) reveals that completion ID has the

strongest positive correlation with critical gas rate (0.717), indicating a significant

relationship. Tubing head pressure (0.661) and temperature (0.631) also show strong

positive correlations, suggesting that higher values for these parameters are

associated with higher critical gas rates. Other parameters, such as specific gravity

(0.425) and bottom hole temperature (0.439), have weaker positive correlations. In

contrast, parameters like reservoir ID, deviation angle, and true vertical depth show

weaker correlations, suggesting less direct influence on critical gas rates.
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Figure 1. Distribution of the input parameters
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Along Hole Reserveir Depth (mSS) 1 [0.67 RESNELS 0.21 [N 0.35 0.48 0.22

Tru

Specific Gravity[ik38 0.35 0.01 0.1 [EUN 0.48 0.2

Figure 2. Correlation Matrix

The mutual information analysis reinforces the significance of completion ID,
showing the highest mutual information value (0.9738) with critical gas rates. True
vertical depth (0.8764) and bottom hole temperature (0.7755) also share substantial
information with critical gas rates. Tubing head pressure (0.7464) and temperature
(0.6480) further highlight their influence on gas production. Meanwhile, specific
gravity (0.6430) and reservoir ID (0.5929) show moderate effects, and deviation
angle exhibits the weakest relationship (0.2621).
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=]
D
[=%
T
[i=]

o
‘- |

Ln
-

Mutual Information

Figure 3. Mutual Information for critical gas rate
Overall, according to these statistical techniques, completion ID, tubing head
pressure, tubing head temperature, bottom hole pressure, and bottom hole
temperature are the most impactful parameters, warranting further investigation into
their effects. In larger tubing, due to the increased capacity to carry more gas and

dissolved condensate, the gas rate must be higher to avoid liquid loading. Lower gas
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flowrates in larger tubing are less effective in lifting the heavier fluid mixture,
causing liquid accumulation and an earlier onset of liquid loading. As the true vertical
depth of a well increases, the energy needed to lift gas and liquid to the surface rises
due to higher frictional resistance and gravitational forces. Higher mutual information
between TVD and critical gas flowrate indicates that in deeper wells, a lower gas
flowrate often leads to liquid accumulation. Similarly, the mutual information
between bottom hole temperature (BHT) and critical gas flowrate indicates that a
higher temperature can signal the presence of denser fluids at the bottom of the well
and an increased likelihood of liquid loading. This condition requires a higher gas
rate to prevent the onset of liquid loading. Finally, a higher tubing head pressure and
temperature can indicate increased backpressure on the well, which can reduce the
flowrate of gas. This lower flowrate may not be sufficient to lift the condensate,
increasing the risk of liquid loading. Conversely, lower tubing head pressure and
temperature allow for higher gas flowrates, which are better at lifting the liquid phase
to the surface, delaying the onset of liquid loading.

Conclusion

This study provides significant insights into the factors influencing critical gas
rates by analyzing a dataset of 62 observations. The statistical analysis reveals the
variability in critical gas rate underscoring the diverse range of reservoir and
operational conditions encountered. Key findings include:

o Completion ID, tubing head pressure, and tubing head temperature show
the strongest positive correlations with critical gas rates, with Pearson correlation
values of 0.717, 0.661, and 0.631, respectively. This suggests that smaller tubing and
optimized well head pressure conditions can help delay liquid loading in gas-
condensate wells.

o Mutual information analysis confirms that completion ID has the highest
mutual information value (0.9738), followed by true vertical depth (0.8764) and
bottom hole temperature (0.7755), reinforcing their strong influence on gas
production dynamics.

o In contrast, parameters like deviation angle and reservoir ID exhibit
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weaker relationships with critical gas rates, highlighting the complexity of their
influence.

o This study’s findings emphasize the importance of optimizing well
design and operational conditions to manage liquid loading effectively. The findings
provide a solid foundation for future research, which should further explore these
parameters' impacts and interactions, potentially incorporating additional variables

for enhanced predictive accuracy.
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Abstract. The general principles of building an aviation gravimetric system
(AGS) with any type of gravimeter are outlined. Accuracy requirements for AGS
components are formulated. The choice of the natural frequency of oscillations of the
AGS gravimeter is substantiated. The importance of taking into account the influence
of the angular velocity of the Earth's rotation is shown. The use of the two-channel
method for the construction of the AGS gravimeter is substantiated.
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Introduction

Studying the parameters of the Earth's gravitational field (gravitational
acceleration (GS) g and its anomalies Ag). After all, these parameters are necessary
in: geodesy, geophysics for mineral exploration; seismology for forecasting
earthquakes and tsunamis [1-13]. Measurements of the parameters of the Earth's
gravitational field on an aircraft are the most relevant. They make it possible to
measure Ag in hard-to-reach areas of the Earth more cheaply and at a much faster
speed than terrestrial measurements. For these purposes, AGS are used, the sensitive
element of which is a gravimeter.
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Analysis of literary data and formulation of the problem

There are many types of AGS gravimeters: quartz [8], string with liquid
damping [11], magnetic [1], capacity [12], the principle of operation of which is
based on various physical phenomena [1]. Almost all known gravimeters measure the
vertical acceleration error [1-13], which is ten times greater than the useful signal.
Complicated by auxiliary systems (global positioning system (GPS)) [1-13]. They
require long periodical calibration and adjustment [1-13], which greatly complicates
the work.

The purpose of the work is to highlight the general aspects of the construction
of AGS with any types of gravimeters.

Basic provisions and recommendations for the development of the AGS

The AGS for measuring gravity acceleration includes (Fig. 1): navigation
parameters determination system 1; height meter 2; gravimeter 3 installed on a
biaxial platform; BDC 4.

3\\ 2\ 1~-w

Height System for determining

Gravimeter T
meter navigation parameters

1z h o | &k [ v

!

\ Y \

+A+E

g ~Y
Ag=f,tE+A=h-y, Board digital computer

Fig. 1. AGS for measuring gravity acceleration anomalies

The equation of motion of the AGS with any type of gravimeter was obtained:

VZ 2

i02
f, =g, +2ev{12cosz¢~(1Sln k
r r

5 )}2w3vsin kcos + 2R Svcosksin 2¢72M7m§hcosz¢+ h (1)
r r

where f, — is the output signal of the gravimeter; g, — acceleration of gravity
along the sensitivity axis of the gravimeter; v — speed of the aircraft; r — the radius of
the location of the aircraft; e — compression of the ellipsoid of the globe;
¢ - geographical latitude; k — course of the aircraft; s — is the angular velocity of the
Earth's rotation; h — is the height of the aircraft above the ellipsoid; i — vertical speed
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of the aircraft; yo — vertical acceleration of the aircraft.

Filtration of the output signal of the gravimeter

The main errors of known gravimeters are caused by the fact that the
gravimeter measures the projection of a set of signals onto the sensitivity axis: the
gravity acceleration and the interference signal by vertical acceleration which
exceeds the useful GS signal by 10° [1-13]. The output signal of the AGS gravimeter:

T=f=g,+h, (2)

where i — is the error due to the influence of the vertical acceleration of the

aircraft.

Analytical expressions of the spectral densities of the useful signal c,,(®) and
vertical acceleration of the aircraft c (o) and their graphs (Fig. 2) [1]. Using

low-pass filtering with a cut-off frequency of 0.1 rad/s, it is possible to separate the
acceleration of gravity g from the vertical acceleration with an accuracy of 1 mGal. In
the output signal of the gravimeter, other disturbance components whose dominant
frequency is greater than 0.1 rad/s are eliminated: translational vibration accelerations
(predominant frequency of which is 3140 rad/s); angular vibration accelerations (the

predominant frequency of which is over 0.1 rad/s) [1].

-1
w, ¢
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8
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Fig. 2. Dependencies on frequency: 1 — vertical acceleration of the aircratft,
2 - spectral density of the GS useful signal
The equation of motion of the AGS with a gravimeter to determine Ag will be

[1]:

2 a2
Ag=f,+ V{l— 2e- {1— 2cos’ - (1- sz k)}} +2m,vsinkcosd — 2h Sveosksin 20+ 2M+ wihcos® o —7,. (3)
r r r

In equation (3), unlike known works, there is no vertical acceleration k.
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Use of the two-channel method

When building a gravimeter of any type, it is advisable to use the two-channel
method or the invariance method, which allows you to cancel a number of significant
errors: from the influence of vertical acceleration; instrumental errors due to the
influence of residual non-identity of structures of sensitive elements; instrumental
errors due to the influence of changes in temperature, humidity, environmental
pressure and other factors. Let's consider the generalized scheme of the construction

of a two-channel gravimeter (Fig. 3).
o
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Fig. 3. Scheme of a two-channel gravimeter
The inertial mass M is acted upon by the acceleration of gravity g, the vertical
acceleration of the aircraft n and the total instrumental errors Ai indicated above.
Sensitive elements are located in such a way that vertical accelerations in them act
oppositely. The equation of forces along the Oz axis of the sensitivity of the two-
channel gravimeter, directed along the geographic vertical, will have the form:
f =f,+f,=mg+mAh + Ai + mg—mAh — Ai = 2mg, (4)
where fy, f, — is the output signal from sensitive element 1, 2; r, — output signal

of a two-channel gravimeter; m — the weight of the inertial mass M.
The output signal of the two-channel gravimeter contains twice the value of the

useful GS signal and does not contain the vertical acceleration of the aircraft h and
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total instrumental errors Ai.

Structural diagram of AGS for measuring gravity acceleration anomalies

The equation of motion of AGS (3) differs from the known additional terms:
olhcose  and 2neriveosksin2g, the error of neglecting the influence of which is
approximately 2.67 mGal and 1 mGal, respectively. In the case of measuring Ag with
an accuracy of 1 mGal, it is necessary to take into account the influence of these
additional members [1]. The structural diagram of the AGS mathematical model,
taking into account the northern and eastern components of the aircraft's en route
speed, is shown in Fig. 6:

v=ricosp(sink)™, v, =vcosk =r; ve =vsnk=ricosy, (5)
where vy, Vg — are the north and east components of the aircraft's path speed,

respectively.

Initial
conditions

Fig. 6. Structural diagram of the GS anomaly detection system
Analysis of methodological errors of the AGS
To determine the permissible errors of measuring the parameters of the aircraft
motion by the AGS components, we will use the methodology outlined in [1].
Ag=t,+D, (6)
where D — is the total error of the AGS:

2 =12
D _V{1—2e -{1—2cosz¢-(1— s'”z k
r

)}}+ 20,vsink cosd — 2h Evcosksin 20+ 2M+ wihcos® o —7,. (7)
r r

The parameters included in equation (6) are determined by individual
subsystems of the AGS.
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The complete differential of the function D [1]:

dD dD dD dD dD ), -
AD—[dVJAv+(dijk+(d¢JA¢+(dthh+[dh)Ah (8)
dD. db. db. dD. dD

as well e 2. e B
dv dk do dh dh

— sensitivity coefficient of AGS to speed

measurement, course measurement, latitude measurement, height measurement,

vertical speed measurement errors.

The maximum permissible measurement errors of the main parameters of the

AGS components can be determined according to the data in the table. 1.

Parameters:

h=5-10%m,

e=3.4-107,

v0:=9.78049 m/s given in the table. 1.

=6.4-10°m

, w3=7,3-10"s7,

Table 1

The value of the coefficients of sensitivity of the error output
signal of the AGS

Ne The maximum sensitivity coefficients of the error of the AGS output signal to parameter
measurement errors
1 |v,mls 260 140 85
2 | hmis 45 28 19
3 | 9 mGal/ms? 22,67 17,68 16,47
dv’
4 | 9 mGal/ang.min 1,08 0,65 0,39
dk ' '
5 | 9 mGal/ang.min 2,29 1,93 1,77
do’ '
6 | 9 mGal/m 0.29 0,29 0,29
dh’
%ﬁ, mGal/m s 2,810 1,9-107 1,03-10
The values of the errors of the AGS parameters are given in the table. 2.
Table 2
The maximum values of measurement errors of the studied parameters
The maximum value of the measurement error
Ne | Measurement errors of the gravitational anomaly (Ag)
1 mGal 3 mGal
1 | Road speed v, m/s 0,05 0,15
2 | Course k, angle min. 1,43 3,0
3 | Geographical latitude ¢, angle min. 0,5 1,
4 | Heighth, m 3,3 10,0
5 | Vertical speed ah, m/s 0,510 1107
6 | Ways, m 1,5 4,5
7 | Stabilization error of the sensitivity axis of | 5 15
the gravimeter, angle.

118




Errors of the AGS from the portable angular velocity of the Earth’s
rotation
Formulas for calculating the error from the portable (relative to the gravimeter)
angular velocity m, of the Earth's rotation are given in [1]:
A, =K, o, 9)

5, =—=-100%, (10)

where k, — Is the transmission coefficient of the gravimeter; ws; — is the Earth's
rotation speed; cor is the useful signal of the gravimeter.
The vertical component of the transferable angular velocity of the main axis

xQOyz is caused by the Earth's rotation and the aircraft's own motion:

®,=0o, Sin¢+%tg¢; (11)
v, = ricos¢; (12)
v .
“igh=ising, (13)

where v, — is the eastern component of the flight speed of the aircraft; r — is the

geocentric radius of the Earth; i — rate of change of longitude.
Let's write formula (11) taking into account (13):
®,= (0, +1)sin¢. (14)
Taking into account that the LA rotates around the Oz axis with an angular
velocity « in the case of movement:
®,=(o, +1)snp+k, (15)
where k — is the heading angle in the horizon plane, measured clockwise from
the direction north to the longitudinal axis of the object.
Let's write formula (9) taking into account (15):
A, =K [(®, +A)sing+K]. (16)
For the averaging interval (t,-t,), we will get the average value of the absolute

error a, [1]:
(t, —t)A = K, [k(t,) - k(t,)] + K,T%sin o(t)dt +Krtj'7lsin o(f)dt. (17)
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The maximum value K, sne = 2.92:10® rad and corresponds to ¢ = 90° and
the speed of rotation of the Earth w; = 7,29-10°s™ [1].
The calculation error «,o,sn¢ at a given «, and constant value of w3 depends

on the error in determining ¢. The latitude determination error should be less than

0.5°, if the calculation error K,o,sn¢ is no more than 2.92-107 rad (this is 0.01%) [1].

If you replace: fs'n¢(t)dt, average value sn¢ for the averaging interval (t,-t,),

then the latitude determination error will not exceed 0.5°. The average value §

corresponds to the middle of the interval (t,-t,) and sng does not differ significantly

from sng the condition that flights take place at a constant speed [1]:
ty
1<rjmssin¢(t)dt =X, sin §(t, —t ). (18)
t
During the movement of the aircraft in mid-latitudes (at 9=65° and v, =234 m/s,
r=6.4-10°m), the sensitivity of the AGS to latitude measurement errors is maximum.
We will get the value i(t)sno [1]:
AMt)sng=7.3-10° 1. (19)
With the specified movement parameters, the value i(t)sne Will be equal to the
angular velocity of the Earth's rotation. For short time intervals that can be considered

constant, the integral of ity and ¢ is chosen as the middle of the averaging interval
[1]:

K, [ sno(dt =K, [2(t) -2t )lsng. (20)

For calculations 4 when summarizing flight data, it is necessary to choose the

middle of the interval (t,-t,) [1]. Formula (16) has the final form:

(K(t,) —k(t,)

A=K | +cossin$+wsin$) (21)

tz_ 1 2_t1
Calculate the value of a and 5 when k=0 for ¢=65° and v,=234 m/s,
r=6.4-10°m, z,= 5.8-10™ rad=584 mGal, 5, = 2,92:10-2 %.

It can be concluded that the error of the gravimeter 2, = 584 mGal, caused by
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the transferable (relative to the device) angular velocity of the Earth's rotation o, is
very large compared to other errors.

Conclusions

1. The general principles of building an AGS with any type of gravimeter are
outlined. A list of the main components of the AGS is provided.

2. It is substantiated that the selection of the natural frequency of any type of
gravimeter equal to 0.1 s™ ensures the absence of the influence of vertical
acceleration on the operation of the AGS gravimeter and the absence of the need to
use additional electronic filters.

3. The expediency of using the two-channel method for the construction of the
AGS gravimeter is shown, because this method makes it possible to compensate for
residual instrumental errors.

4. It is substantiated that the error of the AGS gravimeter of any type due to the
influence of the angular velocity of the Earth's rotation is unacceptably large

(3, =584 mGal) compared to other errors.
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Abstract: The conducted studies confirm the effectiveness of using bioactive
sorption composites of the destructive type for cleaning the natural environment from
pesticides. The composite contains a composition of porous sorption materials of
plant origin that absorb pesticides, and a complex of natural microorganisms fixed on
their surface, which decompose pesticides into ecologically inert compounds. The
return of the microbial complex to the natural environment gives it selective
advantages. Such a biosorption composite is ecological and competitive in natural
conditions. Field tests of this biosorption composite confirmed its positive effect and
high efficiency. In 3 months, the concentration of agrochemical soil pollution was
reduced by 70%.

The obtained results, taking into account the cheapness and availability of the
raw material base, will allow solving specific practical problems related to the
development of bioactive sorption materials and their use in cleaning soils from
accumulated pesticides in the agro-industrial complex in order to increase their
productivity and obtain high-quality and environmentally safe agricultural product.

Key words: pesticides, microbial complex, biosorption composite, agricultural

product, MiKpoOpTaHi3MU-IAECTPYKTOPH.
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Pollution of the biosphere by chemical compounds used in agriculture is one of
the negative problems of modern times. An important place among them is occupied
by chemical means of plant protection - pesticides. Pesticides used to be called as
they are - poisonous chemicals. Pesticides (from the Latin pestis - infection,
caedo - kill). Their main property and role is to destroy various forms of life - be it
weeds, fungi, bacteria, insects, rodents [1, c. 340]. Now the name pesticides (or plant
protection products) has become generally accepted. The use of pesticides is due to
the desire to ensure the maximum efficiency of agriculture, but at the same time,
serious negative consequences for the environment in general and human health, in
particular, were revealed [2, c. 283]. They linger for a long time in the upper layers of
the soil, slowly migrate to the depths, accumulate in products of plant and animal
origin. Entering the human body in various ways, including from the polluted
environment or from plants consumed with food, pesticides can have not only a toxic,
but also a carcinogenic effect [3, c. 350]. Even after stopping the use of pesticides,
the problem is not over. These poisons can persist, accumulating in the environment
for decades, continuing and intensifying their harmful effects on ecosystems
[4, c. 341]. Soil primarily acts as a reservoir for pesticides, where they break down
and are continuously released into plants and the environment, where some may
persist for years after application.

Pesticides in the soil are affected by external factors that determine their
behavior, transformation and, finally, mineralization. The type and speed of
transformation depends on: the chemical structure of the active substance and its
stability, the composition and chemical properties of soils. Soil contaminated with
pesticides poses a real danger to human health and the environment.

It is necessary to develop technologies and recommendations for cleaning the
soil from pesticides and reducing their impact on plants. Detoxification of
accumulated pesticides in soils with the aim of their recovery using biotechnological
methods, which involve the introduction of microorganisms that destroy pesticides
into natural ecosystems, is becoming more and more widespread. Many works

[5, p. 820] emphasize the great importance of soil microorganisms in the
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decomposition of pesticides.

It has been proven that almost all chemical compounds used as pesticides are
neutralized by microorganisms [6, p. 51].

A significant number of strains of fungi, bacteria, actinobacteria, and algae
have been identified that break down these substances into non-toxic compounds.

The advantages of using biological methods of pesticide inactivation over
physico-chemical ones are that microorganisms mineralize pesticides and other
products of organic synthesis in the natural cycle of substance circulation without
negative impact on the ecosystem. The method of biodegradation of the pollutant
through the use of destructor microorganisms both in a free state and immobilized on
porous media is the most appropriate for the destruction of soil pollution.

The creation of biosorption complexes based on materials of plant origin and a
natural consortium of destructive microorganisms is relevant for the detoxification of
soil contaminated with pesticides of various chemical compositions.

It is promising to create biosorption composites in which destructive
microorganisms are fixed on carriers that are not inert, but sorptionally active to the
pollutant and microorganisms. Sorbents based on vegetable raw materials have a
directed adsorption capacity for pesticides and are biocompatible.

The use of a combined plant carrier based on crushed waste of wheat, peat and
sugar cane. Each component performs its function. Straw is an active absorber of
organic pollutants, a carrier of destructive microorganisms and a source of an enzyme
that initiates the process of decomposition of pollutants; peat - a microbial
preservative and xeroprotector, a source of organic nutrition; bogasa is a source of
polysaccharides and an effective moisturizer (1/5).

The immobilization of pesticide-destroying microorganisms on plant media
activates the destructive ability of microorganisms, and when the microorganisms is
immobilized on a functional sorption material, it increases their metabolic effect and
the degree of pollutant destruction.

The destructive activity of such a complex for pesticides reaches up to 90% in

water and soil systems.

125



Table 1
Destructive activity of the biosorption complex and destructor
microorganisms in the free state relative to pesticides (mg/l) in the water

environment (model systems)

The content of pesticides in water, mg/100 g of water

Time from the Destructive microorganisms

start of Destructive microorganisms in immobilized on sorption
processing a free state (culture liquid) : :

material (composite)

chloridazone | chlorthephis chloridazone | chlorthephis
original 50,0 30 50,0 30,0
in 10 days 49,2 25 44,0 21,0
in 20 days 440 21 35,0 18,0
in 30 days 42,0 19 32,0 12,0
in 40 days 38,0 18 24,0 8,0
in 50 days 36,5 17,4 21,0 4,0
in 60 days 34,5 16,2 18,1 2,0
in 80 days 25,0 15,4 10,2 1,5
in 100 days 24,0 15,0 4,2 0,9
in 120 days 21,0 14,9 0,8 0,4

Table 1 shows data on the decomposition of pesticides under the action of
destructor microorganisms in a free state (culture liquid) and immobilized on a
sorption composite. Immobilization of destructive microorganisms on the functional
sorption material increases the metabolic effect and degree of destruction of the
pollutant.

Studies of soil-water systems contaminated with pesticides such as chloridazon
and chlortephis using high-performance liquid chromatography have shown the
presence of several pesticide metabolites in the degradation process. Identification of
the obtained pesticide degradation products and comparison of their spectra with the
spectra of known metabolites showed their ecological inertness. Thus, the conducted
studies confirm the perspective of plant carriers for the development of biosorption
technologies for cleaning soil contaminated with pesticides. The composite
biosorption complex (wheat-peat-sugarcane straw) with immobilized destructor

microorganisms of natural origin has significant destructive activity during pesticide
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detoxification. Laboratory and vegetative experiments have established that when a
biosorption detoxifier is introduced into pesticide-contaminated soil, the negative
effect of pesticides decreases, as a result of which the green biomass of plants
Increases.
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Abstract: The work is devoted to the study of the process of forming and
coloring of fiber from a mixture of polyethylene terephthalate granules. The dyeing
of fibers was carried out by the method in mass. The influence of the concentration of
the master batch on the coloristic indicators of PET fibers was studied. Achieved
obtaining a durable coloring on the fiber to soap treatment.
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color fastness.

Introduction. The constant search for innovative solutions in technology
makes it possible to increase the production rate and reduce the share of waste.
Polymer materials account for an increasing proportion of household and industrial
waste entering landfills. Due to their high resistance to environmental influences,
these materials are preserved in natural conditions for a long time, in particular
PET - for 80 years [1].

New technologies allow us to take care of the environmental safety of the
environment, in particular, after processing used polyester containers, manufacturers
receive recycled polyester fiber. In many cases, secondary PET is added to the
primary one for the production of new products, from which later manufacturers

produce geotextile fabrics, automotive components, carpets for residential and office
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premises [2].

Experiment results. In the experiments, the fiber formation process was
carried out on an experimental laboratory installation of LE [3-5] at a speed of
60 m/min. PET fibers were obtained from 100 % PPET and RPET, as well as from
their PPET compositions:RPET 90:10 and PPET:RPET 80:20. Based on the
previously recommended composition of the dye bath, PET fibers were dyed in ratios
of 90:10 and 80:20. With an increase in the dye concentration, the intensity of
coloring on PET fibers increased, which is due to their sorption properties and the
availability of submicroscopic fiber spaces for dye sorption (Fig.1). At the same time,
PET fiber with a ratio of 80:20 had a higher color saturation.
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Figure 1. Dependence of the fiber coloring intensity on the concentration of the
dispersed dye
An important value on the coloristic parameters is influenced by the dyeing

temperature, which in the studies varied in the range from 30 to 95 °C (Fig.2).
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Figure 2. Dependence of the fiber coloring intensity

from the dyeing temperature
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Summary. The high sorption property of PET fibers leads to the migration of
dyes into the fiber even at a temperature of 30 °C, the subsequent increase in
temperature accelerates this process, so at 60 °C the coloring intensity of PET fibers
90:10 increases by 4.2 times, and PET fibers 80:20 by 3.9 times, and under boiling
conditions this indicator is 10 and 9.1 times. The close supramolecular structure of
PET fibers leads to a similar migration of dye molecules into the free volume of the
fiber.
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Abstract: Tests of the aeration-oxidizing rotary plant were carried out with
activated sludge using different designs of aerators and working schemes. The results
of qualitative and quantitative analysis of activated sludge before and after treatment
were obtained. Rational parameters were found under which the activated sludge
functioned in a satisfactory mode.
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In the process of biological cleaning, pneumatic aeration systems are widely
used in aeration tanks, which ensure sufficient concentrations of dissolved oxygen in
the sludge mixture and its mixing. Finding ways to saturate the sludge mixture with
air oxygen remains an actual problem [1]. One of these methods is the use of
hydromechanical aeration systems.

The purpose of the study is to find the design of the aerator-oxidizer and
rational parameters of its operation to ensure mild conditions of mixing and oxygen

dissolution, under which the state of activated sludge will not be disturbed.

131



The research was carried out on the basis of an experimental aeration and
oxidation plant of the rotor type at the Institute of Technical Thermal Physics of the
National Academy of Sciences. The scheme of the installation is presented in fig. 1.

Oxygen saturation and mixing takes place in the aerator-oxidizer (Fig. 2).

The research was carried out using two versions of the design of
aerators-oxidizers.

Fig. 1. Aeration and oxidation plant of the rotary type: A —scheme: 1 — storage
tank with an inner cylinder; 2 — aerator-oxidizer; 3 — damper; 4 — three-way
faucet; 5 — recirculation pipeline; 6 — two-way faucet; 7 — engine; 8 — cooling

shirt; 9 — flow meter; 10 — manometer; 11 — thermometer; 12 — air flow meter;

BUK - management and control unit; 13 — oxidation column; 14 — spray head.

B — installation photo.

Fig. 2. Scheme of the aerator-oxidizer:

1 — centrifugal pump impeller; 2 — rotary-pulsation unit
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The working volume of the first aerator-oxidizer is 0,0015 m®. The main
element of this device is a rotor-pulsation assembly, which consists of two rotors
connected by screws and a stator. The rotors have the following design parameters:
the inner radius of the small rotor R4=56 mm, the large R,= 66 mm; slot sizes a=3 mm;
height hg=5 mm; the angle between them is 6°; quantity m=60. The gap between the
rotor and the stator in the rotor-pulsation unit is 6=0,15+0,3 mm.

The design parameters of the stator are as follows: inner radius Ry = 61 mm;
slot sizes a=3 mm; height hg =5 mm; the angle between them is 6°; quantity m=60.

The second version of the aerator-oxidizer contains a rotor-pulsation unit,
which consists of one rotor and a stator. The design parameters of the rotor are as
follows: inner radius R;;=40 mm:; outer radius R,=70 mm, which contains 12 round
holes with a diameter d=12 mm. Design parameters of the stator: inner radius
Rstin=70 mm:; outer radius R oyt =75 mm.

In the work, the doses of activated sludge were determined by dry matter a, by
volume V and sludge index I.

To determine the dose of activated sludge a, a sludge mixture with a volume of
v=50 cm® was selected, which was filtered on a pre-dried and weighed "white tape"
paper filter with a mass of m; and dried to a constant mass of m, at a temperature of
105°C for six hours The dose of activated sludge was calculated according to the

formula:

a={M2=M) 1600 g/dm? L)
Y

Determining the dose of activated sludge by volume consists in settling the
sludge mixture with a volume of v;=200 cm® for 30 minutes with the further
determination of the volume v, occupied by the sludge after settling and conversion
to 1 dm?®:

V="2.1000 ,cm¥dm’ )
Vi

The sludge index is defined as the ratio of the dose of activated sludge by
volume V to its dose by dry substance a:
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Activated sludge was studied using a trinocular XSP-139TP Ulab microscope,
which is equipped with an eyepiece with x10 magnification and lenses with x10, x20,
and x40 magnification. Also, a Carl Zeiss Axio Imager microscope was used.

To count the number of groups of activated sludge organisms, the "Calibrated
Drop" method was used [2]. 150 cm® of the sludge mixture was taken, from which,
after pre-mixing, 0,1 cm® of liquid was taken with a micropipette, placed on a glass
slide and covered with a cover glass measuring 18x18 mm. Three such preparations
were made. In each preparation, the number of organisms was counted in 10 fields of
view under a microscope with a magnification of x100. The number of organisms D
in 1 cm® of the sludge mixture was determined by the formula:

S-d

n-rz-p

D= sells/ cm?®

where d - is the number of organisms in one field of view (arithmetic average
of the inspected fields of view); r - is the radius of the field of vision in mm;
S - coverslip area in mm?; p - is the volume of used liquid, cm®.

Activated sludge for research was taken from the sludge chamber after the
secondary clarifiers of the Bortnytsky aeration station in Kyiv. It is an association of

microorganisms. Photomicrographs of activated sludge are presented in fig. 3.

Fig. 3. Photomicrographs of activated sludge at x200 magnificatio

During the study, activated sludge samples were taken twice. In both samples,

the sludge is moderately loaded, there are no filamentous bacteria, there are ciliates
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of the following genera: Paramecium, Vorticella, Epistylis, Euplotes; rotifers of the
genera: Habrotrocha, Epipheres, Rotaria, Pleurotrocha. In the second sample, the
estimated number of organisms was determined, where the number of infusoria was
3335 individuals/cm®, rotifers — 205 individuals/cm®. The parameters of both
activated sludge samples are presented in table 1.

Table 1

Parameters of activated sludge sampled at Bortnitskaya aeration stations

Sampl| Dose of The average Dose of The average
e activated dose of activated dose of Mule index,
numbe|  sludge, activated sludge, activated I, dm®/g
r a, gldm® sludge, sludge,
I il ar, o I o | Vi, cem®/dm?
1 8,28 | 8,46 8,37 925 | 935 930 111,11
2 7,3 | 854 7,92 950 | 960 955 120,58

Note: 1 and 2 — consecutive samples; | and Il are parallel tests.

In all experiments, settled tap water with a volume of 30 dm® and 3 dm?® of
activated sludge was used. The first study of parameters of activated sludge in a
rotor-type aeration-oxidation unit was carried out at an angular velocity of the rotors
of 38,2 s™, which is the minimum for this device. The temperature of the sludge
mixture was 21,7°C.

The treatment duration was 40 minutes. Sampling was carried out every 10

minutes. The first version of the aerator-oxidizer was used. The results are presented

in Table 2 and Fig. 4.

Table 2
Parameters of activated sludge after treatment at 38,2 s™

Sampl| Dose of The average Dose of The average

e activated dose of activated dose of Mule index,
numbe|  sludge, activated sludge, activated I, dm®/g

r a, gldm® sludge, sludge,

I il a;, g/dm’ | 1 I | Vy,cm®/dm?

C 08| 0,74 0,77 60 65 62,5 81,17
4 0,68| 0,74 0,71 60 65 62,5 88,02

Note: C — control; see note to table 1.
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Fig. 4. Photomicrographs of activated sludge at x200 magnification:
A —control; B - 4 sample
The second study of activated sludge in the installation was carried out at an
angular velocity of the rotors of 47,75 s™. The temperature of the sludge mixture was
21,7° C. The first version of the aerator-oxidizer was used. The duration of treatment
was 40 minutes. Sampling was carried out every 10 minutes. The results are
presented in Table 3, Fig. 5 and fig. 6.
Table 3

Parameters of activated sludge after treatment at 47,75 s

The average dose|The average doseMule index, I,/ Time from the
Sample of activated of activated dm?/g start of
number sludge, sludge, installation,
Vi, cm?® /dm? ar, g/ dm? t, min
C 82,5 0,64 128,91 0
1 90 0,61 147,54 10
2 90 0,56 160,71 20
3 90 0,52 173,08 30
4 77,5 0,47 164,89 40

Note: see note to tables 1 and 2.

3

Fig. 5. Photomicrographs of activated sludge at x100 magnification:
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A B
Fig. 6. Photomicrographs of activated sludge at x400 magnification:
A —control; B - 4 sample
The third study of activated sludge in the installation was carried out at an
angular velocity of the rotors of 47,75 s™*. The temperature of the sludge mixture was
21,7° C. The second version of the aerator-oxidizer was used. The duration of

processing was 28 minutes. The results are presented in fig. 7 and fig. 8.

A B
Fig. 7. Photomicrographs of activated sludge at x400 magnification:

A —control; B - 4 sample

Fig. 8. Photomicrographs of activated sludge at x400 magnification:
A —control; B - 4 sample
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Studies performed using the first version of the aerator-oxidizer demonstrate
the constancy of activated sludge parameters at the minimum angular velocity of the
installation.

During the study of activated sludge at maximum angular velocity, the
destruction of activated sludge flakes and the death of eukaryotes were revealed,
according to the results of microscopy (Fig. 5, B and Fig. 6, B). A significant increase
in the silt index was observed (Table 3).

In the third study, when using the second version of the aerator-oxidizer, it was
established that the parameters of the activated sludge at the maximum angular speed
of the installation were unchanged.

Conclusions. It was found that the use of the second version of the
aerator-oxidizer provides a gentle mode of mixing and aeration of the mixture, which
does not lead to the destruction of activated sludge and significant changes in its
parameters. Thus, the suitability of the rotary-type aeration-oxidation unit for

biological wastewater treatment using activated sludge has been confirmed.
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AnHotaumusi: B paGore wusydeHa (PU3NKO-XMMUYECKUE XapaKTEPUCTUKHU
HCIIOJB30BAaHHBIX  CBIPHEBBIX ~ MaTEpUaloB  —  TJIAYKOHUTOBOTO  IEecKa
Kapakannakcrana. Uccnenoan po1ece MOJTy4YCHUSA CJIOKHBIX
IJIayKOHUTCOAEPXKAIIMX yIOOpeHUd Ha OCHOBE rjaykoHHWTa, KapakaimakctaHa u
yao0puTeNnbHbIX cojiel. [loka3zaHo BO3MOXKHOCTH TOJIYYEHHUS MOAUQPHUITUPOBAHHOTO
TPYHTA 3apaHee 3aJJaHHBIMH MPOMOPUUSIMHU. TaKke TPUBOJUTCS XUMHUUYECKHUIN COCTaB
HCXOJHOTO ChIPbsi, U OJIY4YEHHBIX TPYHTOB.

Kuarwuesblie ciaoBa: Kapakanmakcran, KpaHrtay, riaykoHUT, TJIayKOHUTOBBIE

MECKU, MOAU(ULIUPOBAHHBIN IPYHT, TNIAyKOHUTOBbBIE KOHIIEHTPAT.

BBenenne. lI3MeHeHHE DKOJIOTMYECKOM CHUTyalldd HAHOCUT  yHIepo,
NPOSABJISIONIMUACS B COKpAIICHUH TIOYB, NPUTOAHBIX [JI BEACHUS CEJIBCKOTO
XO03SMCTBA, CHUKEHUU MPOAYKTUBHOCTH 3eMellb. [Iponecc ocymeHuss U BbICBIXaHUS
IHa ApaJbCKOrO MOpS MPUBENO K 3arpsA3HEHUU, OKPYXKAIOIIEH Cpelbl, 3aCOJICHHUE
MOYB, COJIENIETYYECTH, KOTOpasi 3aBUCUT OT 00JIacTel MOATAIMHBIX 00pa30BaHUN COJIEH
[1].
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[Iporpeccupyroiiiee yXyalI€HUE MPUPOJIHONA CPEbl B HACTOSAILEE BPEMS CTOJIb
3HAYUTEIBHO, YTO HEKOTOPHIE PETHMOHBI OHOC(Ephl paccCMaTpUBAETCA KaK pailoH
HKOJIOTUYECKOTO OEJICTBUS U CIO/Ia MOXKHO OTHecTH peruoH [lpmapanbs. OcHOBHOM
MPUYMHONW  CIIO)KHOM  DKOJIOTWUYECKOW oOctaHOoBKM B [lpmapambe  sIBUJIOCH
KPYITHOMACIITaOHOE aHTPOIIOTCHHOE BMEIIaTeIbcTBO [2-3].

[Ipucnoco6asieMoCcTh pacTeHUI K COJIIM BO3HMKIJIA B MPOIIECCE IBOJIOLMU TIPU
OCBOEHUHU PACTCHUSIMU 3aCOJICHHBIX MECTOOOUTAHUH.

Hcxons u3 BBINIEU3I0KEHHOTO, HapsiAy C HEOOXOIUMOCTbIO pa3pabOoTKH
3(PEKTUBHBIX MEpP pPaCCOJEHUS TMOYB, MEPCIECKTUBHBIM HAIpPaBICHUEM SIBISETCS
CO3/JaHUE€  MHUKPOAJIEMEHT, COAECpXKalllMX  MOJU(PUIUPOBAHHBIX TPYHTOB C
KOMILJIEKCOOOpa3yIOIUMH, HOHOOOMEHHBIMM UM COPOIMOHHBIMH  CBONCTBaMH,
KOTOphIE TIOMOTaJIU OBl PACTEHUSIM pacCTH Ha 3aCOJICHHBIX IOYBaX. [akuMu
CBOMCTBaMU 00J1a7]al0T UMEHHO MOJU(GUIUPOBAHHBIN IPYHT KOTOPBIN BBIIEISIONTUN
npu oboraieHui riaykonuta Pecriyonuku Kapakanmnakcran [4-6].

OO0beKkTLI M MeTOABI HcciaexoBaHui: OOBEKTOM HCCIEIOBaHHUSI B HJAHHOM
pabote sBIsEeTCA TPUMEHEHHWE OTXO0Ja TJIAyKOHUTOBBIX TieckoB KpaHTtayckoro
MecTopoxkaeHui  Kapakanmakcrana KOTOpBIM — BBIAEISAETCS NPU  MOJTYyYEHHS
o0OrameHHOro KOHIIEHTpaTa, M 3acaJieHHble TIOYBBl Ha moJje buoctanuu
KKHUHMEH na tepputopun MylHaKCKOro paioHa

Marepuan u Meroauka ucciaeaoBaHuil. BoIHYI0 BBITSDKKY MOYBOTPYHTOB
TOTOBWJIM I10 OOIICHIPUHSATON METOJHUKE-TIOYBBI: BoJa B cooTHomieHuu 1:5 [7].
ConepxaHvue MOHOB XJIOpa ONPENENsiid apreHTOMETPUUECKHUM CIocoOaM Mo Mopy;
KaJIbITUSI U1 MarHusi TPUJIOHOMETPUUECKUM; CYyIb(aT TUTPOBAHUEM; BOJTHON BBITSKKH
pPacTBOPOM CEpPHOM KHUCIOTHI B MPUCYTCTBUU UHAMKATOPA METUIOBOIO OPaHXKEBOIO;
MOHOB HATpHUsl M KaJUs IO pPa3HUIIE CyMMBbl aHMOHOB M KAaTHOHOB. Pe3ynbTaThl
aHajiu3a BOJHBIX BBITSKEK BbIpakald B MWUIMTpaMM-3KBHBajeHTax Ha 100 T.
BO3/YIIHO CyXOW MOYBbI, CYMMY BOJOPACTBOPUMBIX COJIEN B IPOILICHTAX.

Pe3ynbTaThl aHanm3a BOAHOM BBITSXKKM KOHTPOJIUPOBAIM IO IIJIOTHOMY
(cyxomy) octatky. CTeneHb 3aCOJCHUS TOYBOTPYHTOB OLIEHUBAIIH 110 I1Kaje [8-9].

I/ICXO,Z[}I M3 BBIIIC IIECPCUYHUCICHHBIX, B J'Ia60paT0pHBIX YCIIOBUAX MBI PCIINUIIA
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MPOBEPUTHh BO3MOXHOCTHh TOJYYCHHUS MOIU(GUIIMPOBAHHOTO TPYHTAa U3 OTXOJOB
BBIJICTISIFOIIMI TIPU MOJy4eHUsT 000TalllEHUsI TTIAYKOHUTOBBIX KOHIIEHTPATOB
Tadoauna. 1
XUMHYECKHUI COCTAB IVIAYKOHUTOB

Kpanrayckoro mecropoxaenuii Kapakannakcrana

Conepxanue MaccosBas Conepxanue MaccosBas

E KOMIIOHCHTOB J0JIA B % KOMIIOHCHTOB J0JIA B %
5 SiO, 68,91 Na,O 1,71
§ Fe,03 5,59 K,O 2,89
S & FeO 1,15 CO, 0,41
S = TiO, 0,44 SO; 0,24
= G MnO 0,04 ZnO 0,011
= P,Os 0,15 VO 0,024
S Al,O; 8,95 H,O 2,29
8 Ca0 1,15 b 4,31
MgO 1,25 % 99,51

Taoauna. 2

ConepmaHne TOKCHYHBIX U He TOKCHYHBIX COJIeH MocJie MOCaAKN B

cocraBe MOAU(PUIMPOBAHHOTO IPYHTA

CooTHomenue coJeii B % Oo0pa3usbl
I'mayxonur 20%, I'mayxonur 35%,
HaBo3 28%, ITouBa HaBo3 28%, ITouBa
50%, kapadoc 2% 35%, kapadoc 2%
Cyxoit octaTok % 0,404 0,401
Cymwma coneit, % 0,381 0,381
Hetoxcuunsie comu, % 27,82 26,25
ToKCHUYHBIE COJIH, KapGonatnsie, % - -
Xnopucrsle, % 18,37 12,34
Cynbdataslie, %o 59,84 55,38
I'ymyc, % 0,42 0,64
pH peaxnust moys. 7,5 7,5
Tun xumMu3Ma -C- Cmabas
3aconeHus X-C Cpennsis

PesyabTaTsl uccienoBanuii: 3ydyeH XUMHUUYECKHN COCTAB UCXOJHOTO ChIPbSI

IJIayKOHUTOBBIX TeckoB Kapakanmakcrana (Tabn. 1), Takxke ObUIM MNpPOBEIEHBI

OIIBIThI I10 BJINSAHHUIO TIIaYKOHHUTOBBIX KOHICHTPATOB B KadycCTBC

MOAUGUITUPOBAHHOTO TPYHTA HA CAXKEHITHI JI0XA Y3KOJIUCTHOTO.

BI)IHBJ'ICHO, 4TO IIOYBBI OTIMYAIOTCA Pa3sHbIM MCEXAaHUYCCKUM COCTAaBOM,
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CTETeHbIO 3aCOJICHUS, UTO CBUAETEIBCTBYET O HEOOXOAUMOCTH pa3pabOTKU OCOOBIX
npaBWJl BhIOOpa M TIOATOTOBKM 30H TOCAJOK U TIOCEBOB ISl YBEJIUYCHUS HUX
nprwxuBaeMocTd. llpuMmeHeHuss B KayecTBe MOJIU(MUIMPOBAHHOTO  TPyHTa
INIayKOHUTOBBIX KOHLIEHTPATOB MPOBOAMIIN B IByX BapuaHTtax (Taou. 2).

Pacxon TpyHTa Ha OJHY JYHKY HOJATOTOBIICHHYIO I CaXEHIEB JIoXa
Y3KOJMCTHOTO COCTABHIIU CIIEAYIOIIUM 00pa3oM:

1-BapuaHT: UCHOJIB30BAHO 2 KT TJIAYyKOHUTOBOTO KOHIIEHTpaTa; 2,8 KI' HABO3a;
200 rp 6e3 XJIOPHOT0 MUHEPATIBLHOTO YIO0OPEHUS; U 5 KT MOYBHI.

2-BapyaHT: HWCIOJb30BaHO 3,5 KI TJAyKOHWTOBOTO KOHIICHTpara; 2,8 Kr
HaBo3a; 200 rp 0e3 XJIOPHOTO MUHEPATILHOTO Y00peHHUs; U 3,5 KT MOYBHI.

Pe3ynbratel nccienoBaHuil mo o0pabOTKe pa3paOOTaHHBIMHU IPONOPLUSMU
MOAU(PUIMPOBAHHBIX TPYHTOB IIOKa3ajid, YTO MPUMEHEHHS B IOYBE H3YYaeMBIX
KOHIEHTPATOB MPUBEJIO K CYIIECTBEHHBIM U3MEHEHUSM UX (PU3NYECKUX CBOMCTB.

Pa3zpaboTanHble peLenTypbl UMEIOT CIEAYIOIINE COCTABBI:

1). 'maykoHUT-2KT, HaBO3-2,8Kr, MUHEpaabHOe yaoOpeHnue-200rp, mouBa-5kr;

2). I'maykonut-3,5kr, HaB03-2,8Kr, MHHEpaiabHOEe ynoopenue-200rp, moysa-
3,5kT;

CrnenyeTr OTMETHUTb, YTO HEOOXOAMMOE JJIsi TIOJTHOLIEHHOTO Pa3BUTHS Ca)KeHIIa
JI0Xa Y3KOJMCTHOrO Habo1aeTcsi B Bapuante Ne2.

W3 nonmy4yeHHbIX pe3yabTaTOB HAZ0 OTMETUTH YTO, pa3pabO0TaHHbIE TPOMOPLIHIA
MOAUGDUIIMPOBAHHBIX TPYHTOB 3(PGEKTUBHO BO3ACUCTBYIOT Ha TEMIIBI POCTa U
Pa3BUTHS HAa CaXKEHLBI JIOXa Y3KOJUCTHOro. B TO ke Bpemst Onaromapsi n1oOaBke
IJIayKOHWTa B COCTaB TPyHTAa, IMOYBA HACHIIIAETCS OOJBIIMM pa3zHOOOpa3zueM
MHUKPOZJIEMEHTOB, JIOX Y3KOJUCTHBIH CTaHOBUTCS Oojiee CTOMKHUM K TIIepeMeHe
norogHsix  ycinoBuil. Kpome Toro, Onaromapss CpaBHUTEIBHO  BBICOKOM
BOJIOY/IEP)KUBAIOIICH CBOMCTBE TIJayKOHHUTa, B TIIOYBE COXpaHsAeTCs OoJbllee
KOJIMYECTBO BJIAry.

Takum 00pa3oMm, NMPUMEHEHHE TIJIAYKOHWTA B COCTaBE TI'PYHTOB IO3BOJISIET
ONTUMAJIBLHO PErylupoBaTh BOAOOOMEH B mouse. CleqoBaTeNbHO, OJHOBPEMEHHOE

MCIOJIb30BAaHUE MUHEPAIbHBIX YAO0OPEHUH, COCTABICHHON MPONOPIUNA CIOCOOCTBYET
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MOBBILICHHUIO TUIOJOPOMS 3a CUET MOBBIIICHU HEOOXOIMMBIX 31eMeHToB. Ha ocHOoBe
MOJIYYEHHBIX PE3YyJIbTAaTOB HCCIEAYEMBIE COCTAaBbl MOXXHO PEKOMEHJIOBATh IS
OPUMEHEHUSI B KaueCTBE MOJUQPHUIIMPOBAHHOIO TPYHTA JJIsl TIOCAJIKM CaXCHIIEB Ha
3aCaJIEHHBIX IT0YBO IPYHTaX.
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KPUIITO-CTETAHOT PA®IYHUI MOAY.Jb JJISI BAXUCTY
TH®OPMAIIMHUX PECYPCIB

Innbenko Anna BagumiBHa

K.T.H., IOIIEHT

Pynenko Muxaisio Bosogumuposuy

3100yBay BUIIIOi OCBITH OCBITHBOTO CTYIEHS «Marictp», 2 Kypc
HamionanpHuit aBiariiiHuil yHIBEpCUTET

M. KuiB, Ykpaina

AnoTtanisi: KBaHTOBUI KpHUNTOaHAa3 MPEJCTABIIs€ BEIUKY HeOE3MeKy Juis
cydacHoi kpunrorpadii. 3aaiist 30epeKeHHs 3aXUIIeHOCT1 iH(opMaliii HeoOX1THO BKE
3apa3 xuBatu 3axomiB 3 mpotuaii SNDL(Store Now Decrypt Later). [lns mporo
HEOOXITHO  pO3pOOJSATH Ta  BOPOBADKYBATH  QJITOPUTMHU  IMOCT-KBAaHTOBOI
kpuntorpadii Ta 3acCTOCOBYBaTH JOAATKOBHM cTeraHorpadiuyHuit 3axuct. Y i
myOJiKaIi MPOMOHYEThCA MPOEKT KPUNTO-CTETaHOTPA(IuHOTO MOJIYJS 3aXUCTY
iH(hOpMaIIHHUX pecypcCiB, CIPSIMOBAHOTO HAa MPUXOBaHHS 3amudpoBaHoi iHdopmarii
JUTst 3a11001raHHs il MOXJIMBOIO KBAHTOBOTO KPUIITOAHAMI3y Y MalOyTHHOMY.

Kuarouosi ciaoBa: SNDL, kpuntorpadis, creranorpadisi, IporpaMHUi MOTYJTb.

Beryn. B ocranHi poku Bce OLbllie TOYMHAIOTH TOBOPHUTH IPO HEOE3IMEKY
KBAaHTOBOTO KpurToaHamizy. KBaHTOBUI KpuINTOaHATI3 TOJSATAE y 3aCTOCYBaHHI
KBAaHTOBUX KOMIT'IOTEpIB Yy TMO€AHAHHI 13  CHEIlalbHUMHU  aJTOPUTMaMU
KpUIToaHami3zy mia 3namy mudpyBanHs. OcOOIMBO Bpa3IUBUMH € aCUMETPHUYHI
AIrOPUTMH, O 0a3yIOThCS HA OJHOCTOPOHHIX MATEMATHMYHUX (DYHKI[ISX, TAKUX SIK
dakropusariiss Benukux 1mx umcen (RSA) abo oOYMCICHHS TUCKPETHUX
norapupMmiB 'y ckinuenHoMmy modi (Enp-I'amans) — 3rigHO o0umcneHb, 3acoOu
KBaHTOBOTO KpPHUINTOAHAJI3y MOXYTh MOBHICTIO 37amMatu ix 3axuct [1, c. 31].
OCKIJTbKM aCUMETPUYHI aJTOPUTMU YacTO 3aCTOCOBYIOTHCSI Y CHCTEMax KepyBaHHS
KJIIOYaMH JIJI TIOTOJDKEHHSI KJIH04a, IUN KPUOTOCHCTEMHU MOXYTh IOTEHIIIHHO

BTpaTUTH Oe3rneky. ToMy NMUTaHHS MPOTUIIT KBAHTOBOMY KPHUITOAHAII3Y BXKE 3apa3
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CTa€ Ty’Ke aKTyaJbHUM.
Meta pobotu. OrnsiHyTH KpunTtorpadiusi i creraHorpadivni NUISIXA TPOTUIT
KBAaHTOBOMY KpHUIITOAHAJ3y, MpOaHali3yBaTH iX BIAMIHHOCTI Ta IiepeBaru ix
MO€THAHHS, PO3TISHYTH ICHYIOUl IPUKIIAIU BOTO MIAXO0MY 1 C(hOPMYBATH MOXKIUBY
CTPYKTYpPY HOBOT'O KPUIITO-CTeraHorpadiqHoro 3acoly 3axucty iHdopmairii.

Marepiaaum Ta Meroam. He 3Bakaroum, 110 KBaHTOBI KOMIT'IOTEpU IIIE
3HAXOJATHCA Y EKCIepUMEHTaNbHIM (a3l 1 HEe € PO3MOBCIOKEHUMH, BKUBATU
3aXOJ[IB IIOJO0 YCYHEHHS IIi€l Bpa3jdMBOCTI 3 ICHYIOUMX Ta pPO3pOOTIOBAHUX
KPHUIITOCHCTEM HEOOX1THO BKe 3apa3 yepe3 HACTYIHI npuduuHH [2, €. 239]:

1. Store  Now Decrypt Later (SNDL) — 3ammdpoBani maHi, sKi
MepPEeAA0THCS 10 BIAKPUTUM KaHallaM, MEePEXOILTIOI0THCS Ta 30epiraloThes Ha JOBTUN
CTPOK IJii TOro, 100 OyTH AemHu(ppOBAHUMHU y MalOyTHBOMY, KOJM KBaHTOBI
KOMIT IOT€pU CTaHyTh OUIBII PO3MOBCIOKEHUMH. OCKUIbKU Jesika iHdopmarlis, sk
HaINpuKIaa, JAep>KaBHI TAEMHUIl, KOMEPIIHHI TAEMHHMIN, JOKYMEHTH, TOIIO MOXYTh
30epiraT akTyaJlbHICTh Ha MPOTA31 JECATUIITH, 1I€ CTAHOBUTH CYTTEBY 3arposy ii
KoH(pimeHIiiHOCTI y MaitOyTHboMy. Hacnigku OyayTh 1ie O11bIn pyHHIBHUMHU, SKIIIO
BpaxyBaTH, LI0 MOMYJSPHOIO CXEMOK KPHUNTOrpadiyHOTO 3aXUCTy € Tepeaada
CUMETPUYHOTO KJII0Ya 3a JOTMOMOIOK aCHMETPUYHOro airoput™my. lloTeHiiiHO
mupyBaHHs BTPATUTh BCIO OE3MEKY.

2. Jlesiki KpUNTOCUCTEMH, OCOOJMBO anaparHi, MalOTh OYIKyBaHUN TEPMIH
Mpare3aaTHOCTI y POKH 1 JeCATHIITTS. SIKIO 3a 1ei 9ac HaOyIyTh PO3MOBCIOKEHHS
KBAHTOB1 KOMIT I0TE€pH, JJIs 3a0€3MeUeHHs 0€3MEeKN KPUIITOCUCTEMH HEOO0X1aHO Oyie
OHOBJIIOBATH 200 3aMIHSITH, 1110 HE 3aBXKIU € MOKJIMBUM 200 MPAKTUYHUM.

HebGe3neka moB’s3aHa 13 APYrorw MPUYMHOIO MOXKE OYTH 3HIKEHA ILISIXOM
BIIPOBA/DKCHHS ACUMETPUYHHUX AJITOPHUTMIB, SKi 3aIHMINAIOTHCS CTIHKMMH B yMOBax
MOCT-KBAHTOBO1 Kpunrorpadii. Amepukancbkuii HarionanpHUM 1HCTUTYT CTaHIapPTIB
ta TexHosorii (NIST) 3 2016 poky 3aiiMaeThCsi MUTAHHSIM CTaHAAPTH3AIlll MOCT-
KBAHTOBOI KpunrTorpadii y pamkax sikoro 0yjao opraHi3oBaHO MPOIEC 3aIUTY, OLIIHKH
Ta CTaHJAPTHU3AIlli ACUMETPUYHUX AJITOPUTMIB CTIMKMX 10 KBAHTOBUX oOumciieHb. Ha

MOMEHT cepennnu 2024 poky y pe3ysbTaTi [bOro Mpouecy s CTaHAapTU3allil 0yau
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CTBOPEHI Ta OmyOJikoBaHi (eaepanbHi cTangaptu o0pooku iHpopmamii (FIPS), ski
JI03BOJISIIOTH O€3MEeUHy 1HKAMCYJAIio Kitoda Ta mudposuid miamuc [3]. [x Ha3Bu Ta

aJTOPUTMHU, Ha SIKUX BOHU 3aCHOBaHI MMoJ1aH1 y Tabiuiil 1.

Taoaunsa 1
DeepaibHi cTaHAAPTH 00POOKHU iH(poOpManii
y cdepi mocT-KBAaHTOBOI KpUnTorpadgii
Howmep Hazga 3acHOBaHU Ha
CTaHIapTy
203 Module-Lattice-Based  Key-Encapsulation Mechanism | CRYSTALS-KYBER
Standard
204 Module-Lattice-Based Digital Signature Standard CRYSTALS-DILITHIUM
205 Stateless Hash-Based Digital Signature Standard SPHINCS+

[{1 craHgapTH, SIKOIO iX BOPOBAIUTH CHOTOAHI MOXYTh TaKOX MPOTHIISTH
SNDL, npore 1nie He eauHuii crnoci0. AJBTEpPHATUBHOIO a00 TUMYACOBOIO MIPOIO
TaK0XX MOXKE CIIyKUTHU cTeraHorpadis.

Kpunrorpadiunuii Ta creranorpadiuHuii 3aXUCT 4aCTO 3aCTOCOBYIOTH OKPEMO,
OCKIJIbKM BOHM BHKOHYIOTH Pi3HI (DYHKIIII: OAMH 3axuinae iHopMmailio, poOasyn ii
HEUUTAEMOIO, aJIe BUAMMOIO, B TOM Yac SIK 1HIIMH poOUTH ii MPUXOBAHOIO, AJi€ HE
MEepeNIKo/pKae 11 3UMTyBaHHIO. Y pa3l SKIIO 3alm(poBaHe MOBIIOMIICHHS Oyne
MepexXoIIeHe, 3T0BMUCHUK OJIpa3y 3p03yMie, 110 OyJia 3acTOCOBaHa KpUnrorpadis ta
MOX€ CPOOYBaTH BUKOPUCTATH 3aCO0U KPHUIITOAHAN13y a0 30€perTu moBiIOMJICHHS
70 TOro yacy, sk ioro Oyme moxkiauBo aemmdpyBatu (SNDL). ¥V pasi x skigo
CTEr000’€KT Oy/Je MepexoIUIeHO, TO 3JI0BMUCHUK 3MOXKE OTPHUMATH IOCTYI JIHIIE
SKIIO BUSIBUTH (DaKT 3aCTOCYBAHHS cTeraHorpadii i 3Moe BUTSATHYTH MTOB1IOMIICHHS.
binbr geTanbHO BIIMIHHOCTI Kpunitorpadii Ta creraHorpadii onucaHi y Tabmuii 2.

Taoauusa 2

Kuarwouosi BinminHocTi kpunrorpadii Ta creranorpadii

AcnekT Kpunrorpadis Creranorpadis

3aBraHHA Tpumaru BMmict ¢daiinis/moBinomnens | Tpumatn (akT iCHyBaHHS IOBIIOMIICHHS Yy
y ceKkpeTi CeKperi

3MiHa JaHuX 3MIHIOE CTPYKTYPY JaHUX He 3MiHIOE CTPYKTYpPY JaHUX

BnactuBocri indopmanii | Mose 3axumiatd KoH¢ineHuidHicTs, | Moxe 3axXHIAaTH KOH(DiIeHIIHHICTE
IIJTICHICTB 1 aBTOPCTBO iH(pOpMAIIii iHpopMmaii

Kirou 00608’ s13k0BUH Heo0oB’s13k0BHI

Buanmicts 3amm¢posana iHpOpMalis BUAIMA ITpuxoBaHa iHpopMalis HeBUANMA

[Mpotuais 3aco0u KpunroaHalizy cHpsIMOBaHiI | 3acoOu creraHoaHaslizy CHpSMOBaHI Ha
Ha PO3KpHTTA BMicTy iHdpopmaii BUSIBJICHHS IPUXOBaHOI iH(popMarii

146




[IpusHaueHHs 1  MeXaHI3M  3aCTOCYBaHHs  KpumnrTorpadiuHoro i
CTeraHorpagpiqyHoOro 3aXucTy HE € B3a€EMOBUKIIOYHUMH. BibII TOTO, BOHU MOXYTh
KOMIIEHCYBATH CJIa0Ki CTOPOHU KOKHOTO TUILY, PAIIOI0YH Y TIOEIHAHH] Y BUTIAAKAX,
KoM HEeoOXiAHO mepeaatu aAaHi. Jliteparypa mo Iiid Temi JEMOHCTPYE HACTYIHY

cxeMy 3axmcry [4, ¢. 395]:

1. [Hdopmarist mmdpyeTbess KpuntorpadiuyHUM aITOPUTMOM

2. 3amudpoBana  iHbopMallis ~ IPUXOBYEThCS  CTeraHorpadiyHuM
IrOPUTMOM

3. Cteroo0’exT nepeaaeThes 10 OTpUMyBava

4. 3ammdpoBana 1HPOpMaLIA BUTATYETHCS 31 CTET000’ €KTa

5. 3amudpoBana iHpopmarlis gemuppyeThes

TakuM YMHOM 3JI0BMHUCHHK, IO Oa)ka€ MEPEXONUTU BAXKIUBY 1HQOpMAIIiO,
MOK€ HaBITh HE BHSBUTH 3alIM(PPOBAHOTO TOBIAOMIIEHHS, OCKUIBKH HaBITh SKIIO
dakT 3acTocyBaHHA cTeraHorpadii Oyae BHSIBICHO, TIPOILEC BUTATYBaHHS
3amr@poBaHoi 1Hpopmalii Oyne YCKIaJHEHHH TUM, IO BOHA BUIJIAIATUME
BHIIAKOBOIO TIOCIIIIOBHICTIO OITiB, CTaBJSAYM ITiJI CYMHIB KOPEKTHICTh BUTSATHEHHS
noBiioMmsieHHs. [le 3HAaYyHO MOCWIIIOE 3axUIIEHICTh 1H(OpMaIli y pycli Ta MOXKe
npotuaistu SNDL.

Xoua icHye Oarato JiTepatypu npo 00’ eqHaHe BUKOPUCTaHHS Kpunrorpadii ta
creranorpadii, mporpaMHuX 3aco0iB, sIK1 1I03BOJISUIM O 3aCTOCOBYBAaTH OOUJIBa BUIIU
3axucTy 1o iHdopmarlii, HebaraTo. ¥ OUIBIIOCT] BUIMAJKIB IJIs I[OTO 3aCTOCOBYIOTh
Kkpunrorpadiudi 1 creraHorpadiyHi nporpaMHi 3acoou okpemo. Cepen 3aco0iB, 110
MPOTMOHYIOTH 00M/IBa BapiaHTH MOYHA HA3BaTH HACTYIIHI:

Cryptosteganography — moaynb 3 BiskpuTum kooM it Python, o mpuxoBye
noBiioMJieHHsT Ta (ainm, 3ammudpoBani AES-256 y HaliMeHIl 3Hadymux OiTax
300pakenns [5]. Jns 3miticHenHst kpunTorpadidyHuX 1 creraHorpadiuHux orepartii,
MOJyJIb 3alIeKUTh Bix 0i0mioTek Cryptodome ta Stegano. Uepes 1ie BiH Mae aeski
O0OMEKEHHS:

o [Mparttoe surre Ha Python 3

o 300paxeHHs 3 MPUXOBAHOIO 1HPOpMAIliEI0 MOXe OyTu Juie y gopmari
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png

o KpunTtorpadiunuii K104 yTBOPIOETHCS JIMIIE UUIAXOM XEIIyBaHHS
napoJs

Xiao Steganography — nmermio 3acrapina nporpama, sika IpOTIOHY€E aCOPTUMEHT
KpunTorpadiuHux anropuTMmiB s 3axucty iHpopmanii [6]. HludpyBanns moxe
smiicHtoBatucs anroputmamu DES, 3DES-112, 3DES, RC2 1 RC4. V¥V skocrti
KpUnTorpaiuHoro Kiro4a BCE M€ 3aCTOCOBYETHCSA IMApOJb, SKUM XEHIYEThCS Ha
Bubip xemr-pyukuisimu MD2, MD4, MDS 1 SHA. V¥V skocti creranorpagpigHoro
KOHTEWHepa MporpaMa MOXKe BUKOPHUCTOBYBAaTH 300pakeHHs y dopmari BMP Tta
aynio y dopmari WAV,

PesyabTarn. VY miif  myOmikaiii  MpPONOHYETHCS CTBOPEHHS  KPHUIITO-
CTEraHorpa(piyHOro NPOrpaMHoOro 3acoly, MO CKIAIA€ThCA 3 TPboX MoAy B (Puc.l):
MOAYJb KEpYBaHHA KPHUNTOIpAPIYHUMHU KIOYaMU, MOAYJb KpHUITOIpadiuHOTO

3aXMCTY Ta MOJYJIb CTeraHOTrpadiyHOTO 3aXUCTY.

IMogynk KepysaHHA IMogyne IMogyne

KpunTorpadivHmumm KpunTorpadivHoro cTeraHorpagi4Horo

KMoyamm 3axucTy 3axXMCTy
N—2BepekeHHA KNHIE LndppysanHa dannis LI'Ipm(oaam—m Y 300paeHHi
—2axucT Kniovis LLndhpyBanHA TEKCTY

MN—TeHepauia knovie

\—TMepegaua Kniouie
Puc. 1. MoayJii KpunrTo-creraHorpagiuHoro 3acooy

Moynp yrpaBiaiHHS KII0YaMUd TOBUHEH BUKOHYBAaTH HACTYIHI (DYHKIIIT:

o 30epexkeHHsT KIIOYiB — JIsi 30€pEKEHHS KIIOUIB TMPOTIOHYEThCS abo
30epiratu ix y kpunromporecopi TPM, a6o, y pa3i HOro BIJICYTHOCTI, Y
3amrdpoBaHoMy (ailiii Ha TUCKY

. 3axXUCT KJIIOYIB — Uil OOMEKEHHS JOCTYIy /A0 KIIOYIB MPOIMOHYETHCS
3aCTOCYBaHHS TMapojs. Xenl mapojis OOYMCIIOEThCS Ta 30epiraerbcs st
MIATBEPAKEHHS MPABUIIBHOCTI HOTO BBEJICHHS.

o ['enepariist KiIr0UIB — AJI TeHEpalii KIIOYiB MPOMOHY€EThCS 31HCHIOBATH
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3a IOTIOMOTO¥0 KpunTorpadigyHO CTIMKOTO TeéHepaTOpa BUMAIKOBUX MOCTIIOBHOCTEH

o [lepenaya xiaro4iB — A7 Tiepeaadi KIIOYiB IPOMOHYEThCS 31HCHIOBATH
mu@pyBaHHS aCUMETPUYHUM KpunTorpadidyHuMm anroputMoMm Ha KmrtaaT RSA 3
J0JTAaTKOBUM CTeraHorpadiuHuM 3aXucToM 1o OaxanHio. CteraHorpadiyHui 3aXUCT
3MIIACHIOETHCS. MOJTYJIEM CTETaHOTPadiqHOrO 3aXUCTY

Mopynb kpunTorpadiqyHoro 3axucTy NOBUHEH BUKOHYBATH HACTYIHI (DYHKITIT:

o MudpyBanns ¢aitnie — pus1 mudpyBaHHs  (QaililiB  MPOMOHYETHCS
HaJaBaTH BUOIp 3 OJIOYHMX Ta MOTOKOBHX AJTOPUTMIB mM(pyBaHHS. SIK MpHUKIAL,
AES, 3DES, Kamuna mas 61ounux i ChaCha20, Ctpymok mas moTokoBux. Takok
MPOIMOHYETHCS] HAIAaBaTH MOXJIMBICTh 3aCTOCYBaHHS CTEraHOIPa(piqHOrO 3aXHUCTY MO
Oa)kaHHIO.

o [udpyBaHHS TEKCTY — Jis BUIIAJIKIB, KOJIM HEOOXIMHO 3amudpyBaTH
JUIIE YacTHUHY TEKCTy, a HE Bechb (haili, MPOINOHYETHhCS HAAaBaTU BIANOBIAHY
MOXJIMBICTh BBEICHHS TEKCTY Y MOJIE 1 HOro mudpyBaHHS.

Monynb creranorpadiqHoro 3aXyMcTy MNOBUHEH BUKOHYBATH HACTYMHI (DyHKIIIT:

o [IpuxoBaHHs y 300pa)x€HHI — ISl TPUXOBAHHS MOBIIOMJIEHb Y
300paX€HHI MPOMOHYETHCSI BUKOPHUCTOBYBATH AJITOPUTM TMPUXOBAHHS Yy YaCTOTHIN
o0nacTi 300pa)kKeHHS, BUKOPUCTOBYIOUM JHCKpPETHE TMepeTBopeHHs Dyp’e s
O11bII01 Oe3MeKH, ajae MEHIIO1 €MHOCTI. JI01aTKOBO 0 I[bOTO MPOMOHYETHCSI HAIATH
BaplaHT NMPUXOBAHHS B HAMMEHIII 3HAYYIIUX 01TaX 300pa)KeHHS JJIsi O1IBIIIOI €EMHOCTI
1 MEHIIIMX BUMOT JI0 PECYPCiB, ajie¢ MEHIIOi OE3MeKH.

BucnoBku: Y miil myGmikauii Oyyno npoaHasli3oBaHO HEOE3MEeKy KBAHTOBOIO
KPHUIITOAHATI3y Ta MOXJIMBI 3aCO0M MPOTHU/IIT, BKIFOYAIOYN TIOE€JHAHE BUKOPUCTAHHS
kpunrorpadii Ta creranorpadii. byno HaBeaeHO XapaKTEPUCTUKU KPUNITOTPadiuHOTO
1 creraHorpadiyHoro 3axucty iH}opmamii Ta pO3rISHYTO MpOorpamMHi peai3alii
KpUITO-cTeranorpadiunoro 3axucty. Ha ocHOBI 1bOTO0 OyB CIPOEKTOBAHHIA
MpOTpaMHUI 3aci0 KPHUITO-CTeraHorpadiyHOro 3axucty i1HGOpMAIIHHUX PECYpCiB.
CtpykTypa 3ac00y CKIaTA€ThCs 3 MOMYJISI KEPYBaHHS KpUNITOTPa()IuHUMHU KITFOUaMH,
MOAYJSl KpUNTOTPaPigHOTO 3aXUCTy Ta MOIYJS CTETaHOTPAPIYHOTO 3aXUCTY.

Monynb kepyBaHHs KpunrorpadiyHUMH KIIOYaMu repeadayae Oe3rneuny resepariro,
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30epiraHHsi Ta mepefady KpunrorpapiyHux KiodiB. Moayiab KpunrorpagpiqyHoro
3axXUCTy mependadae mudpyBaHHsS (GailiB 1 TEKCTy aarOpUTMaMU CHMETPHYHOTO
muppyBaHHsi. Moayns creraHorpagiqHoro 3axucTy Iependadae MPUXOBAHHS

3amudpoBaHux GanIiB 1 KIIFOYIB Y 300pa’KCHHSIX.
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YK 669.017:621.73
BUKOPUCTAHHSA XIMIKO-TEPMIYHOI OBPOBKH JIJ151 3SMILIHEHHSI
TPYBHOI'O IHCTPYMEHTY 3 ITAMIIOBUX CTAJIEA

Kpusuuk Jlinia CepriiBaa,

ToKTOp Qinocodii 3 MaTepialo3HaBCTBA, BUKIIAa4d

Jleiinexo Jleonin MukoaaioBuy,

JOKTOp TEXHIYHUX HAyK, podecop,

3aBIIyIOUNN Kadeaporo MaTepialo3HaBCTBA

1 TEpMI4HOI 0OpOOKHU METaiB

Hinuyk BixkTopis JIeonixiBHa,

3100yBau Kadeapu

MaTepiajio3HaBCTBA 1 TEPMIYHOT 0OPOOKU METATIB,
BUKJIaJ]a49-METOIUCT

VYKpaiHChbKUH AepKaBHUI YHIBEPCUTET HAYKHU 1 TEXHOJIOTIN
IHanyenko Anapi BacuiboBuy,

acripaHT Kadeapu TEXHOJIOTIT

MAaIIMHOOYAYBaHHS, BEPCTATIB Ta IHCTPYMEHTIB CyMCBHKOTO J1€p:KaBHOTO
YHIBEPCUTETY, 3aCTYITHUK aupekTopa 3 BupooOHuirea « TOB Kap6a3z»
CrounooBuii B’siuecsiaB OJiekcanapoBuy,

CTapIluii HAyKOBUM criBpoOiTHUK [Ipe3nmii

HanionanpHoi akagemii Hayk YKpaiHu

MPOBIAHUI HAYKOBHI ciiBpoOITHUK HalloHaIbHOTO HaAyKOBOTO LEHTPY
«XapkiBchbKku#t (H13MKO-TEXHIYHUN IHCTUTYT»

npodecop XapKiBChbKOTO HAI[IOHATHHOTO
aBTOMOO1JTLHO-0POKHBOTO YHIBEPCUTETY

Anortanis TpyOu 3 BHCOKOJETOBAaHHUX CTaJIe 3aCTOCOBYIOTh B Xap4yOBIH,
XIMIYHIM, TPAHCHOPTHIA 1 1HIIMX MPOMHUCIOBOCTSX, B aBialii, MalIMHOOYAYyBaHHI,
aTOMHIN EHEepreTHill, pakeTOOYMIBHUIITBI, XIMIYHIM TPOMHUCIOBOCTI BHACIIOK
BHCOKO1 KOPO31MHOI CTIMKOCTI, B’SI3KOCTI1, MIITHOCTI, €KCIUTyaTaIiliHO1 CTINKOCTI.

[X OTpUMyIOTH MeTojaMM rapsAyoro MHpecyBaHHs, XOJOAHOI IIPOKATKM i
BOJIOYIHHS, B SIKMX BHUKOPHCTOBYIOTh BEJHKY KUIBKICTb TPYOHOTO 1HCTPYMEHTY
(ponuKM, OMpaBKH, OIMOPHI IUIAHKH, BOJOKHU, MATPUYHI Kb, TOJIKH-OMpPaBKH,

excrianaepu). [Ipu BUpoOHUIITBI TPyO 3 BUCOKOJIETOBAHUX CTAled METOAAMHU rapsiuoi
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1 xomomaHOi nedopmariii Mae Miclle HU3bKa CTIMKICTh TPYOHOTO IHCTPYMEHTY, IO
MPUBOIUTH 0 TMOCTIHHUX 3YIUHOK CTaHIB, MPECIB, 3HWKEHHS iX MPOIYKTHUBHOCTI,
MIJBHUIICHHS COOIBApTOCTI BUTOTOBJICHHS TPyO 1 MOTpeOye IMOCTIMHOI 3aMiHM
THCTPYMEHTY.

B xom pobGoTh mpoBeACHO JOCHIDKCHHS MEXaHIYHUX BIJIACTUBOCTEH
IHCTPYMEHTY 3 INTaMIIOBUX CTajiedl Il BUPOOHUITBA TPYyO 3 BHUCOKOJIETOBAHUX
CTaJiel XOJIONHOIO 1 rapA4yoro aedopMalli€lo MICHs 3MIIMHEHHS I1HCTPYMEHTY
XIMIKO-TEPMIYHOIO OOPOOKOIO — 10HHO-TIJIa3MEHUM a30TyBaHHSM, KapOOHITpalli€lo.
BcTaHOBIIEHO BIUIMB MEXaHIYHMX BJIACTHUBOCTEM HA EKCIUTyaTalliiHy CTIMKICTb
IHCTPYMEHTY 1 SIKICTh BHYTPILIHBOT IOBEPXHI TPYO.

Kurouosi cioBa: Xoso01Ha NpokaTka, MpecyBaHHs, MaTPUYHE KIJIbIIE, TOJIKA-
OINpaBKa, EKCHaHAep, POJIMK, ONIOpPHA IJIaHKa, IHCTPYMEHT, a30TyBaHHs, Aedopmariis,

3arapTyBaHHS, BIJITYCK, KapOOHITpaIlis.

TpyOu 3 BUCOKOJETOBaHUX CTaJIel, SIK1 BAXKO JAe(OPMYIOThCS, BUTOTOBIISIIOTh
MpeCcyBaHHSIM Ha TpyOompoduIbHUX Tpecax 1 XOJOJHOK MPOKATKOoKw. A
OCOOJIMBOTOHKOCTIHHI TpyOM MNpoKouyroTh Ha posmkoBux craHax XIITP. Ilpu
npecyBaHH1 TPYO 3 BUCOKOJIETOBAHUX CTaJIeH TpyOONpecoBUi IHCTPYMEHT (MaTpHUUHI
KUIBIISI CKJIAIHUX MATpHIlb, TOJIKU-ONPABKU, EKCIIaHJEPH) MalOTh HU3BKY CTIMKICTbH
BHACJIIOK BUCOKOTO MUTOMOTO THCKY, KOHIIGHTpAIlii HApYXeHb 1 TeMIepaTypHUX
rpanieHTiB. Tak, CTIHKICTh MaTPUYHHMX KiJ€Ib MPH MPEeCyBaHHI KOPO31MHOCTINKHUX
TpyO CKJIajlae BCBhOTO 5-6 TIPECOBOK, TOJOK-ompaBok — 50-70 mpecoBok,
excranzepiB — 10 80 mpecoBok. B pesynbrari Ail TeMnepaTypHUX 1 CTPYKTYPHHX
HaIpy>KeHb Ha POOOYNX MOBEPXHAX MATPHUIIh 3'SABJISIFOTHCS CITKA PO3TapHUX TPIIIHH,
AK1 IOCTYIIOBO PO3LIMPIOIOTHCS 1 3aMIOBHIOIOTHCA MpecoBaHUM MeTanoM. (Puc.1)

[Tix gac mpecyBaHHS TOJIKHU-OMPABKH MPAIIOIOTh B HAMOUIBINT BAXKKUX YMOBAX,
TOMY IO MIAMAIOTHCS PO3TATYIOYMM Ta 37aBIIOIOYUM HAmpyraM IpW ITiABUIICHIN
TEeMIIepaTypl MOBEPXHEBOTO IIapy BHACIIJOK TEPTS MeETaly 1 TEIJIOBOrO e(eKTy

nedopwmariii. (Puc. 2)
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Puc. 2. KapTuna 3H0cy roJiku-onpaBku TpyoonpodinbHoro npecy, [2]

Axicte TpyO, OTpUMAaHMX TIPECYBAaHHSIM, BHU3HAUAETHCS 3HAYHOIO MIpOIO
CTIUKICTIO 1HCTpyMeHTa. PoOoYMii 1HCTPYMEHT TMpalioe B YMOBaX BHUCOKUX
TEeMITepaTyp, IHTCHCUBHUX IIBUAKOCTEH KOB3aHHS 1 3HAYHOTO MUTOMOTO THUCKY, IO
3YMOBJIIO€ HEOOXIAHICTh BUKOPHUCTATH $SK Mareplajl BHCOKOJErOBaHI TEIJIOCTINKI
IHCTPYMEHTAJIbHI CTaJi, 110 BOJOJIIOTH IMIJIBUIIEHOI B’s3KiCTIO 1 MimHICTIO.[3] Lle
ctam 4X5SM®1C,5X3B3MDC, 3X3M3D, 4X4BM®C Ta iH., SIKi XapaKTepUu3yrOThCs
BUIIOIO0 TEIJIOCTIMKICTIO Ta MIIHICTIO TMPH pOOOYUX TeMIeparypax MOPIBHSHO 31
cTajasiMu momipHoi tertocTinkocTi SXMH ta 5XMB.[4]

OcCoOIMBOTOHKOCTIHHI ~ KOPO3IHHOCTINKI TpyOM OTpUMYIOTh HaldacTiiie
xoJ101H010 Tpokatkoro Ha ctaHax XIIT 1 XIITP. YMoBu poOoTH 1BOTO 1IHCTPYMEHTY
CKJIQZAI0ThCA 31 3HAKO3MIHHUX HABaHTa)XEHb, BUCOKUX TEMIIEpaTyp, 1HTEHCUBHHUX
JTUHAMIYHUX HABaHTA)KEHb, 3HAYHOTO 3HOCY B YMOBAaxX TEPTS 1 BUCOKOTO MUTOMOTO
tucky. Ha cranax XIITP nedopmyroduM I1HCTPYMEHTOM CIy>XKaTh POJIMKH, SKi

CIIUPAIOTHCS HA OMOPHI IJIaHKK 1 orpaBka. (Puc. 3)
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Puc. 3. 3oBHimmHiii Burasg incrpymenta crana XIITP, [5]
OCHOBHUM Je(EeKTOM, IO MPUBOIUTH JO BHXOIY 3 CTPOKO BCIX JeTajei
INPOKAaTHOTO 1HCTPYMEHTa, € BUKPHUIIYBaHHA MeTally Ha poOoUiil TMOBEpXHI.
[TpuurHa — HETOCTATHS KOHTAKTHA 3HOCIUBICTh, IO B CBOKO YEpPry € HACIiJIKOM

3HMKeHOT TBepaocTi. (Puc. 4) [6]

Puc. 4. OcnioBuHMi 3HOC HA POOOYiii TOPOKIli ONOPHOT MJIAHKH, 110
PO3BHBAETHCA HA riuOuny 10 0,2-0,4 mm, *4

[ncrpyment craniB XIITP BuroroBmserbcst 31 crami 60C2XDA abo
BTOPHMHHOTBEP/IIF0YO1 HAIMIBTEIUIOCTIMKOI CTalli MapTeHCUTHOro Kkiacy 4XSM®1C.
TBepaicTe moBepxHI Micisg TepMiuHOI OOpOOKM TMOBHMHHA NepedyBaTH B MeEXax
50-56 HRC. [5]

B pobGotri 3anmponoHoBaHE 10HHO-IIJIa3MEHE a30TyBaHHs, KapOOHITpalis
3arapTOBAaHOrO Ta JBIYl BIAMYIIEHOTO METally TPYOHOrO 1HCTPYMEHTY, IPOBEICHHS
IMOOKOTO 10HHOTO a30TyBaHHS B BaKyyMHO-IYTOBOMY pO3psiii B TO€AHAHHI 3
3arapTyBaHHSM 1 BIITyCKOM. BHACIiIOK 3alIpOMOHOBAHOT TEXHOJIOT11 TT1IBUIITYIOTHCS

MIIHICTh, 3HOCOCTIHWKICTb, TEIUIOCTIMKICTh, a TakoX TBepaicth Big 8 ITla o
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11...12 I'Tla. IIpoBeneHo IMMPOKUII KOMIUIEKC AOCHIIKEHb CTPYKTYpU IOBEPXHI
IHCTPYMEHTY 1 IPOMHCIOBUX BHUIIPOOYBaHb TPYOOIPECOBOTO 1 TPYyOONMPOKATHOTO
1HCTPYMEHTY.

Teopisi Ta aHaJIi3 OTPUMAHUX Pe3YJIbTATIB

TpaguniiiHa TEXHOJIOTISI TEPMO3MILHEHHS! IHCTPYMEHTY 3 IITAMIIOBUX CTaJled
ysiBJIsiE COOOI0 3arapTyBaHHS 3 HAaCTYIIHUM BIJITYCKOM. 3arapTyBaHHs IPOBOAMUTHCS
JUIA PO3YMHEHHS 3HAYHOI YacTMHU KapOigiB 1 OJAepKaHHS BHCOKOJIETOBAHOTO
MapTeHcuTy [7]. HacTynmHmii BiIIYCK BHKIMKA€E JOJATKOBE 3MIIlHEHHS BHACIIIOK
JTUCIIEPCIMHOTO TBEPAIHHS. JIJ1s MiIBUIIIEHHS B'A3KOCTI HOTO BUKOHYIOTh HailuyacTile
Ipy OULIbII BUCOKUX TeMIlepaTypax Ha OulbIl HU3bKY TBepaicTh: 45 — 52 HRC 1

TPOOCTUTHY CTPYKTYpY (Puc. 5).

R TN G- ard $ ¥ s 3 = n’ N

Puc. 5. Mikpocrpykrypa craai 4XSM®1C nicas 3arapryBanns Big 1070°C i
Bianymenoi npu 550 — 570°C (1 Binmyck),530 —550°C ( 2 Biamyck) (TpoocTHUT
BiAmycky), * 500

EdbextuBHUM cmocoOOM 3MIHM CKJIady TOBEPXHEBOTO Iapy TPYOHOTO
IHCTPYMEHTA, 1110 3a0e3MeUy0Th HEOOXITHUM KOMIUIEKC BJIACTUBOCTEHW HOro po06oyoi
MOBEpXHI, € XiMiko-TepMmiyHa o0OpoOka. CyuacHi mpouecu XTO B 3-5 pasis
iHTeHCHDIKYI0Th Tudy3iiiHe HacudeHHs (10 2-6 Top st oTpuMaHHs mapis 0,8-1,2 Mm),
MABUILYIOTh SKICTh 3MIIIHEHUX IIapiB, 3HAYHO 3HWXKYIOTh BUTpATy €JIEKTpOEHEprii
(1a 80-90%) Ta TexHOJIOTIYHMX ra3iB. [8]

ABOTYBaHHSI MIMPOKO 3aCTOCOBYETHCS B PI3HUX TaTy3sIX MPOMHUCIOBOCTI JISI
M1JIBUIIICHHS JIOBTOBIYHOCTI 1 HaAIMHOCTI JeTaned 1 IHCTpyMeHTiB. B naHuii yac Ha

HiANPUEMCTBAX BUKOPUCTOBYIOTH B OCHOBHOMY SIK T'a30B€ a30TyBAaHHS, TaK 1 HOBY
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MPOTPECUBHY TEXHOJOTII0 — 10HHO-TJIa3MEHE (BaKyyMHO-IyroBe) a3oTyBaHHs. [lpu
TakOMy a30TyBaHHI Audy3iiiHE HACHYECHHS TOBEPXHI a30TOM BiJOYBa€eThCA 3
BUKOPUCTAaHHSIM HHU3bKOTEeMIlepaTypHoi mmnasmu [9]. [Dkepenom 1uia3Mu €
JABOCTYMIHYACTUH BakyyMHO-IyroBuil pospsan (ABAP) [10]. Bin € nyroBum
PO3PSIOM 3 XOJIOJHUM KaTOJIOM, Y SKOMY MO3WTUBHUM CTOBH JYTW PO3JIJICHUN Ha
JIBI YaCTUHM, TIEpIla 3 SKUX SBJIsIE COO0I0 Ta30-METaNEBY IUIa3My, a Jpyra Iuia3my
TeXHOJOrIYHOTO Ta3zy. [11-12] IcHytoTh pi3HI cxemu (OpPMYBAaHHS IBOTO PO3PALY,
3aBAaHHS SKUX MOJSTa€e B TOMY, I[00 TUM YM THIIMM YHHOM HE JIOMYCTUTH BIYYEHHS
BUIIAPCHUX YACTHMHOK METaly B poOOYMii 00’€M KaMepH, MPOIyCKAIOUU MPH I[bOMY
10HI30BaHy ra3oBy MmiazMy. Y Iii poOOTi a30TyBaHHSI IPOBOJAWIINA 3 BUKOPUCTAHHSIM
cepiitHoi BakyyMHO-1yroBoi yctaHoBku «bynat-6» (HHI X®TI) y ra3osiii (a30THiii)
YaCTHHI JIBOCTYIIIHYACTOTO BAKYYMHO-IyTOBOTO po3psiay. (Puc.6)

[Ticnst mpoBeeHHsT a30TYBaHHS a30TOBAHUM IIap HA TOBEPXHI CKIAJAETHCS 3
HiTpuaHoi 30uu Fe, 3N (e-¢paza) 1 FeyN (» '-dasza) i moacmoro azorrcroro ¢epura
(a-paza), B ssIKOMY TpH OXOJIOXKEHHI BUJUISIOTHCS HITPUAM XPOMY, MOJIOICHY,
amtominis (Puc. 7).

Cytb kapOoniTparii ab0 METOAy «pPIIUHHOTO» a30TyBaHHS TOJSATaE B
3MIITHEHH] MMOBEPXHEBOTO IIapy BHPOOIB 31 CTajll Ta YaByHY METOJIOM AU(Y31HHOTO
HACHYCHHS a30TOM 1 BYTJICIIEM Y PO3IUIABI COJIeH, CHHTE30BaHUX 3 aMOHOBYTJICIICBIX

CroJiyK (MesamiH, MeJIOH, Auilianaiamia) npu temmneparypi 540-580 °C.

Puc. 6. BakyymHo-1yroBuii BUnapoByBau ycTaHOBOK cepiii «by/aT-6»
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Puc. 7. MikpocTpykrypa 3minHeHnoro mapy craji 4XSM®1C micas
ioHHO-TLIa3MeHOTr0 a30TyBaHHs, X 200, [1]

[leit mpouec nepeadavyae oAHOUYACHE HACMYECHHS METAy a30TOM 1 BYTJELEM,
MIpU SKOMY B MOBEPXHEBOMY IIIapi METaly YTBOPIOIOTHCS KapOOHITpuAHI (a3u, 110 €
OUIbII TJJACTUMHMMHM B TOPIBHSHHI 3 YHUCTO HITPUIHUMH, SIKI OAEPKYIOTH IpHU
ra3oBoMy azoTyBaHHI. CepeJl yCiX TEeXHOJIOT1H HU3bKOTEMIIEPAaTypPHOTO 3MIITHEHHS —
KapOOHITpallisi € HAUO1IBIIT €KOHOMIYHUM IPOIIECOM, TaK SK MPU OJHAKOBUX BUMOTAX
710 TOBIIMHM 3MIITHEHOT'O 1Iapy B >5 pa3iB CKOPOUYETHCS TPUBAIICTh HACUYEHHS (10
0,5-4 ron, 3amicte 10-60 TOm), B MOPIBHSHHI 3 Ta30BUM a30TyBaHHAM. ['padik
pexumMy KapOOHITpallii HaBE€JEHO Ha PUCYHKY §.

570-590
1-3r

350-400 350-400
ri5T | | G5r

Kapoonimpauin
350-400

a5r

Oxcudysanna Oxcudyseannsn

Temnepamypa C

Hioicpis | ;

[ |

. | . |

ITogimpane | Po3nnae yianamu + Kapoonamu |
| | Tyorenuii Honipyeanna Tystenudi posnaae

cepedasume ; posnaaé
|
|

Puc. 8. I'padik pexxumy kapooHiTpamii, [13]
TexHomnoris kapOoHiTpalii J03BOJISIE 3MIIMHIOBATH TOBEPXHIO JETaleH

MPAKTUYHO 3 OyNb-SKMX MapoOK CTall Ta 4aByHY. TOBIIMHA 3MIIHEHOTO Iapy AJis

157



MEePJIITHUX CTaJiel rapaHTOBaHO cTaHOBUTH Big 0,3 10 0,6 MM, Jj1s1 BUCOKOJIETOBAHUX
Ta CHemalbHUX cTajeil — Ommsbko 0,1 MM, ale mpu bOMY IIap BUXOIUTH TyKE
TBEPUH 1 3HAYHO MIABUIIYE TXHIO BTOMHY MIITHICTh Ta 3HOCOCTIHKICTh. [14]

Jlnis mpukiiaay - Ha pUCYHKY 9 HaBEJICHO MIKPOCTPYKTYpPY 1HCTPYMEHTaIbHOI

ctam 5X3B3M®C micns kapOoHITparlii.

a) &-kapoonitpua Fes(N,C)(1) i 0) &-kapoonitpua Fez(N,C) (1) i
TBepAuil po34uH (2) TBepAuil po34uH (2)
Puc. 9. Mikpoctpykrypu craii SX3B3M®C nicias kapooHiTpauii
a — noBepxHsa x200; 6 — moBepxus x800, [1]
Hinsaka xapOoniTparii TpyOomnpecoBoro iHcTpyMeHty (TOB «Kap6az»

M. Cymn) nokaszana Ha pucyHky 10

Puc. 10. ®oT1o peasbHOi NPOMUCIOBOI AiibHULI (0) KapOoHiTpamii
3MiHa TBEPAOCTI IHCTPYMEHTAJIBHOI CTall MICas  10HHO-TUIA3MEHOTO
a30TyBaHHS B 3aJIGKHOCTI BiJl [NIMOWHYM BU3HAYEHHS TBEPOCTI - Ha pucyHky 12 [2].
Pe3yabTaTu 10ciaigKeHb
Pesynbrat 3amipy TBEpAOCTI IHCTPYMEHTY (KUIEIh 1 TOJIOK-OMPAaBOK) Ta

3pa3KiB CTaJieH, 10 TOCIIHKYIOThCS, MICHs KapOOoHITpallii HaBeneH1 B Taduuil 1 1 2.
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Taoaunsa 1

Pexxumu TepmMivHOi 00pOOKM iHCTPYMEHTY

Mapka craii O6pobka HV
4X5MD1C 3arapTyBaHHA + BiAIMycK+ KapOOHITpallis 986; 966; 946
AUI-23 3arapryBanHs + Bignmyck + kapOonitparis | 1095; 1027; 1120
(5X3B3M®C) ' ’

Tadoauus 2
Pe3yabTaTu 3amipy TBepAOCTI AOCHiIHUX 3Pa3KiB iHCTPYMEHTY HicJs

Pi3HMX peKUMIB TePMO3MillHEHHA

e | o | Ty e | Toneme | e
°C I I °C
4XSMDIC 1070 550 570 | 530 -550 - 600-650
4X5SM®@1C 1070 550-570 | 530 -550 560-580 986-1027
4X5SM®1C 1070 550-570 | 530 -550 560-580 960-1030
5X3B3M@C | 1080 550-570 | 530 -550 560-580 1145-1171
5X3B3M@C | 1080 550-570 | 530 -550 560-580 1120-1197

3MiHA TBEPAOCTI IHCTPYMEHTAJIBHOI CTaJi MICHAi 10HHO-TIa3MEHOTO

a30TyBaHHSI B 3aJIC)KHOCTI BiJ] INIMOMHM BU3HAYCHHS TBEPAOCTI - HA pucyHky 11 [2].

o fa

= G

+
g
;

4
58-60 HRC

U a0 W W W w @ W w10t m
Puc. 11. 3mina TBepaocti incTpymenTaabHOI cTati 4XSM®1C pas
BUTOTOBJIeHHS iHCTpYMeHTY cTaHiB XIITP micist ioHHOro azoryBaHus B

32J1€KHOCTI BiJl IIIMOMHHM BU3HAYEHHsI TBEPAOCTIi, [2]

BucHoBkn

1. ns matpuuynux kutenp 3 crajged 4XSMOI1C 1 SX3B3MDC micist i0HHOTO
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a30TyBaHHS TBEPAICTb MOBEPXHEBOTO MIapy MiABUIIMIACE A0 piBHA 9500-11000MI]a,
a eKCIuTyaTalliifHa CTIHKICTh IHCTpYMEHTY 30imbpimiacs B 1,5 — 1,7 pasu.

2. 3anpomnoHOBaHE 10HHO-IJIa3MEHE Aa30TyBaHHS 3arapToBaHOTO Ta JBIYi
BIJIMYIIIEHOTO MeTally TpyOHOro iHCTpyMeHTy A ctaniB XIITP (pomnukiB 1 omopHHX
IJIaHOK) B Ta30BiM I1a3mi JayroBoro po3psay. lLle mo3Bojise migHATH piBEHb
3MIIHEHHS TToBepXHi iHcTpymMeHTy g0 Hu=8000 —12000 MI1a.

3. [IpoBenenHst XiMiKO-TepMi4HOiI OOpOOKM TicCis 3arapTyBaHHS 3
BIIMYCKOM MAaTPUYHUX KUJIClb 1 TOJOK — OINPaBOK 3 IHCTPYMEHTAJIBHOI CTai
AXSMOIC 1 5X3B3M®C (kapOonitpamii) 3HauHo Ha 30-40% 30uiblIye
eKCIUTyaTallliiHl BJACTUBOCTI 1HCTPYMEHTY 1 TEpMiH HOro ekcIulyaralii, a TaKoxX
AKICTh MOr0 MOBEPXHI, 110 3HAYHO 301IbIIYE SIKICTh BHYTPIIIHBbOI MOBEPXHI TPYO 3

BHCOKOJIETOBAHUX CTAJIEH.
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PHYSICAL AND MATHEMATICAL
SCIENCES

VK 511.34
MOBHI NOCJIJOBHOCTI HATYPAJBHUX
YUCEJ TA IX 3BACTOCYBAHHS

Yenok Oabra OseropHa

K. (0.-M. H., BUKJIa/1a4 KapeaApu BHUILOT

MaTeMaTUKH Ta CTATUCTUKHU

Kapuuubkuii AHapin €BreHoBuy

CryneHr

Hepsxaauii 3aknaj «[liBAeHHOYKpaiHCHKUIM HAIllOHATBHUM
yHiBepcuteT imeH1 K. JI. Ymuacbkoro»

M. Ogneca, Ykpaina

AHortanisi: [loBHI MOCHIOBHOCTI HATypaJbHHUX 4YHCET BU3HAYAIOTHCS SIK
HECKIHYEHHI MOCIIJOBHOCTI HATypaJIbHUX YHUCEN, 3a JOMOMOIOI SKUX MOKHa
MIPEACTaBUTH Oy/b-sKE 1HIIIE HATypaJbHE YHCIIO.

IloBHI agWUTHBHI NOCIIAOBHOCTI MAalOTh BEJIHWKE 3HAYEHHS B MaTeMaTHII,
0COOJIMBO B TaKMX 00JACTSX, AK KOMOIHATOpHKA, TEOpis YHMCeN Ta Kpumnrorpadis.
OxpiM 1BOTO, BOHH 3HAXOSATh 3aCTOCYBaHHS Y KOMIT'FOTEPHUX HayKax, 30KpeMa Mpu
noOyI0B1 aNrOpPUTMIB 1 KOAYBaHH1 iHGOpMaIIii.

VY naniii poOOTI MU MpoaHaNi3yBaTH CHOCOOM BUKOPUCTAHHS TEOPIi MOBHUX
MOCJIIOBHOCTEH /10 pO3B’si3aHHS MaTEMaTHUYHUX 33/1a4 IIKUIBHOTO KypCy .

Mo>kHa 3poOUTH BUCHOBKH, 11O TEOpId MOBHUX MOCTIAOBHOCTEH MOXe OyTH
e(eKTHUBHO 3aCTOCOBaHA JJI PO3B'sI3aHHA KOMOIHATOPHUX 3a7a4, 3a7a4 TeOpii YMCel,
3aa4 Ha COPTYBaHHS TOIIO. 3HAMOMCTBO 3 TEOPI€I0 MOBHHUX HATYPAJIbHUX YHCEN,
HaNpuKIIaj, Ha (paKyJIbTaTUBHUX 3aHATTAX 3 MaTEMaTHKH, JJIs YYHIB CTApIIMX KJaciB

3aKJIaJiB 3arajibHOI CEepPEelHbOI OCBITU € JOPEYHOI0 3 HAIIOi TOYKH 30py. YUHI
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MOXYTh  O3HAHOMHUTHCS 3 BHUKOPUCTAaHHSM OIHAPHUX CHUCTEM  YHCIICHHS
(ToCcTiIOBHOCTI CTEeTEeHIB NBiKK) abo uucen diboHayqi A KOMYBAHHS NAaHUX, 110
J0TIOMarae IiJroTyBaTd iX J0 IOJAJbIIOr0 BHBYCHHS iH(MOPMATHUKH, a TaKOXK
CTUMYJIIOE PO3BHUTOK iX JIOTIYHOTO MUCIICHHS.

KiarodoBi cJjioBa: mOBHI ITOCHIIJOBHOCTI, O3HaKa MOBHOTH IIOCIIIOBHOCTI,
MIOCJTITOBHICTh CTYIICHIB JBIMKH, METOAM COPTYBAaHHS YHCEJ, PO3B’s3aHHS 3aaau

IIKUTBKOTO 3 TEOPil YHCElL.

Hecnmagna  mOCHiIOBHICT,  HaTypalibHUX  umcen V = [vl, V,, Vs, J

Ha3WBa€Thcs MOBHOK [1, c¢. 123], SKIIO KOXHE HaTypajlbHE YHCIO MOXKHA

MIPEACTABUTH Y BUJII CYMU AESKOI KUUIBKOCTI YMCe i€l nocaigoBHOCTI V , TOOTO:
0 -
vneN:n=> e, Vi:e {0, 1.
=

BaxnuBoro TeopemMoro, WIO0 JI03BOJSE BHU3HAYUTH TOBHOTY OYyIb-AKOi
MOCJIIIOBHOCTI HaTypalbHUX uucen, € kpurepii [1.bpayna [2]:

Teopema 1. /s Toro, mo6 nocmioBHICTs V = [Vl, V,, Vg, .. ] Oymna MOBHOIO,

HEOOXI1JTHO 1 IOCTaTHBO, 1100
Dv, =1
vk >1:v, -1 <V, +V, +...+ V.

Jobpe BiIOMO, IIO MOCIHIJOBHICTH CTYIEHIB JBIMKM € TOBHOI, IO JIETKO
BUIUIMBAE 3 TeopeMu 1 i cmiBBignomenus VI @ 2' — 1 =2""+2"%2+. .. + 1.

[IpuknagamMu MOBHMX MOCIHIJTOBHOCTEN € Tak0X IMOCTIAOBHICTh (PakTopialiiB
gucen, yuciaa DiOonauyi, yuciaa TpuOonauui, uucina Jlroka Tomo. Ilpuxiagom
HETIOBHOI MOCIIIIOBHOCTI € MOCTIOBHICTh MAPHUX YHCEIL.

Ak BumuMBae 3 BU3HAUEHHS 1 1 TeopeMu |, MOBHI €IE€MEHTH MOCIIIOBHOCTI
3aMuCylOThCs B V B HecmagHoMmy mnopsiiky. OJHaK 4acTo B 3ajayax 3pydHilie
BUKOPUCTOBYBaTH IIOYAaTKOBY JUISHKY TIOBHOI TIIOCHIJIOBHOCTI, 3alMCaHUN Yy
3BOPOTHOMY TMOPSAKY (Takud TMOPSIIOK BIANOBIAAE TOPAAKY OTpUMaHHS Ta
BUKOPUCTAHHS YHCEN MOCIiJOBHOCT).

[Mogo 3acTtocyBaHHS TEOpii MOBHUX IOCIIJIOBHOCTEH PO3IJIIHEMO HACTYIHY
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3amaqy

3agaua 1. € 2009 mimeukiB 3 1, 2, 3,..., 2008 Ta 2009 monetamu. IllogHs
JIO3BOJIAETHCA B3SITH 3 OJHOI0 a00 KUIBKOX MIIIEYKIB 3a OJHAKOBOK KIJIBKICTIO
MOHET. 3a K€ MiHIMaJIbHE YHUCIIO JHIB MOYKHA B3ATH yC1 MOHETH?

Po3B’si3anHs1. Po3risiHeMo Takuii crioci® po3B's3aHHs 3a7a4i.

[IpencraBumo Bci 4ymcia, 0 BIAMOBIAAIOTh MOHETAM Yy MIIIKaX, Y JBIAKOBIN
CUCTEMI YHCIICHHA. 3aBJaHHs Oyne BUPIMICHO, SKIIO 3 YCIX PO3PSAIB IMX YHUCEI
IUISIXOM BUWMAaHHS MOTPIOHOT KUIBKOCTI MOHET NpuOpatu Bcl omuHuiil. Tol
3pO3yMUIO, 10 BEPXHE OOMEKEHHSI KUIBKOCTI JIHIB, 3a SIKy II€¢ MOXXHa 3pOOUTH,
JOPIBHIOE  KITBKOCTI  pO3pAMIB  HAaWOIBIIOI  KUIBKOCTI B CYKYIHOCTI:
[log2 (2009)] = 11.

Maemo Takuil po3B's30K :

V, = [1024, 512, 256, 128, 64, 32, 16, 8§, 4, 2, 1].

Takuii 3anuc O3Ha4YaTUME, LIO0 MEPHIOro JHS HEOOXITHO BUUHATH 3 YCIX
MIIIKIB, 3 SIKUX 1€ MOXKJIUBO, 1024 MoHETH, y Ipyruid JeHb - 512 MOHET 1 Tak Jaii.
OTtxe, yc1 MOHETH OyAyTh BUTSTHYTI 3a 11 1HIB.

OpHak MOKJIMBI 1HIIT MIHIMaJIbHI PO3B S3KHU.

Hampuknaza, gkmo Ha KOKHOMY KpOIll 3 MyCTHX MIIIKIB, IO 3aJIAIITHIKCS,
3HaXOJIUTU 1 BUMMaTH cepeaHe (abo MeniaHHE) 3HAYEHHSI MOHET, OKPYIJISIFOUM MOTO
710 HAWOIMKYOTO OUIBIIIOTO IIJIOTO, TO OTPUMYEMO TaKUH PO3B'SA30K |

V, = [1005, 502, 251, 126, 63, 31, 16, §, 4, 2, 1],

Tako MOKJIUBI 1HIII BaplaHTH, HATTPUKJIIA]:

V, = [1010, 508, 255, 128, 64, 32, 16, 8, 4, 2, 1],
Vv, [1000, 502, 253, 127, 64, 32, 16, 8§, 4, 2, 1].

VY naniit 3amayi 3 MilIKaMu JUIs IpeJICTaBieHHs Beix yucels Big 1 mo 2009 y
BUTJISIZII CYMH YHCEJ TIOCIIOBHOCTI Vi TakuM 4MHOM Oyne motpibno 11 yumcen, 1o
(aKTUYHO EKBIBAJICHTHO TMOJAaHHS KOXXHOTO uucia Big 1 mo 2009 y naBifikoBii
CHUCTEMI YHCJEHHS 3 MaKCUMaJbHUM CTYIIEHEM OCHOBHU CHCTEMH YHCIICHHS HE
outpire 10.

3ayBa)XMMO, 10 TOCJIIOBHICTh Vi JI03BOJISIE TIOJATH y BUIJISAAI CYMH CBOIX
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eneMeHTiB yci yucma ax 1o 2047, mocmimoBHICT V3 - ax mo 2028, 1 Tiabku
MOCITITIOBHOCTI V3, V4 — € MIHIMATbHUMHU B TOMY CEHCI, 110 MaKCUMAJIbHE YHCIIO, SKE
3a JOTIOMOT'OI0 HMX MOKHA IMPEACTaBUTH JIOPIBHIOE OOPAaHOMY HaMH B 3ajadi YUCITy
MmimkiB 2009 (OCKiTbKH cyMa WICHIB MUX MOCTiT0BHOCTEH mopiBHIOE 2009).
BucHoBku. Teopis TOBHUX aJIWTHBHUX TOCIIJOBHOCTEH MOXe OyTH
¢(eKTUBHO BHKOPHCTAHA JIJIS PO3B'I3aHHS IIHPOKOTO CIECKTpa MAaTEMAaTHYHHUX 3a/1a4
MIKUTBHOTO KypCy, JOTIOMAralouy y9HSIM Kpalle OBOJIOITH OCHOBAaMU MaTEMAaTHKH Ta

PO3BUHYTH aHATITHYHI 3/110HOCTI.

CIIMCOK BUKOPUCTAHUX JIZKEPEJI
1. Honsberger, R. Mathematical Gems Ill. Washington, DC: Math. Assoc.
Amer., 1985.
2. Brown, J. L. (1961). Note on Complete Sequences of Integers. The
American Mathematical Monthly, 68(6), 557-560. https://doi.org/10.2307/2311150
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VK 711; 725.21
BILIAB JMHAMIYHUX 3MIH Y CTPYKTYPI
TPAHCIIOPTHO-TIEPECAJTOYHUX BY3JIB HA OPTAHI3AIIIO
OB'CKTIB OBCJOYTOBYBAHHS

Mycrada Maxmyn Aoayiarani Mycrada,

acmipaHT

Kyuesuu B. B.,

JOKT. apXiT., Mpod.

acnipanT kadenpu ApxitekrypHoro [IpoexktyBanHs

[{uB1IbHUX OY/IIBENH Ta CIIOPY/T

KuiBcekuit Harionaneuuii YHiBepcutet by niBHUIITBA 1 ApXITEKTYpHU
M. KuiB, Ykpaina

AHoTanis: Po3risiaerscs iepapxiuHa CTPyKTypa TPaHCIIOPTHO-TIEPECagOuHIX
BY3JIIB Y 3aJI€KHOCTI BiJl iIXHBOrO pO3TallyBaHHS 10 LIEHTpy Micta. HaBogsThcs
BaplaHTU O00'€KTIB TPOMAACHKOTO OOCIYrOBYBaHHS [JII KOXXHOTO 3 BHU3HAYCHHX
BUMaKiB. OKpECIIOI0ThCA TMEPCHEKTUBU PO3BUTKY KOMIIENIKCIB, PO3TAIIOBAaHUX Y
30H1 TPAHCMOPTHO-TIEPECATOUHUX BY3IIiB.

Kui040Bi ci10Ba: TpaHCIIOPTHO-TIEpPECAIOUHI BY3JH, 00'€KTH 00CIIyTrOBYBaHHSI,

MoM(PYHKIIOHAIbHI KOMIUIEKCH, TUIAHYBAJIbHUM palloH, 3arallbHOMICHKHUI LIEHT.

lepapxiuHa CTpyKTypa TpPaHCIOPTHO-TIEPECATOUYHUX BY3IIB (OPMYETHCI Yy
3aJIEKHOCTI BIJl iXHBOTO BiAJaJeHHS BiA LEHTpy Micta. OcoOnMBYy yBary ciin
MPUAUIATA HAaW3HAYHIIIAM MICTaM, B SIKUX TPAaHCIOPTHO-TIEPECAI0OUHI BY3JIU CTAIOTh
CTpPAaTeTIYHUMHU MICISIMU TIEPETHUHY pPI3HUX BHUAIB TPaHCHOPTY 1 NOTPeOYIOTh
palioHaJIbHOTO (PYHKIIIOHAIBHOTO PillIeHHSI 00’ €KTIB 00CIyroByBanHs [1].

3aranbHOMICBKHIM IIEHTP — MPOCTOPOBAa CHCTEMAa 3 IEHTPAIBLHOTO siapa i
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OPUWIETSIOl LIEHTPATbHOI 30HU, B3a€MO3B’SI3aHI 3 HUM LEHTPU HANOUIBII BEIMKHX
TUTAHYBaJIbHUX PAiOHIB 200 1HIIUX CTPYKTYPHO-IIJIAHYBaJIbHUX €JIE€MEHTIB.

Cucrema B3a€MO3B’SI3KIB TPOMAJICBKUX MPOCTOPIB 3 BUAUICHHSIM TOJOBHUX
TIJIOII, BYJIMIIb, MIITOXITHUX 3B’ S3KIB.

Y cucreMi 3arajJlbHOMICBKOTO IIeHTpYy. DYyHKINI yHpaBliHHS: TPOMaJChKa,
JJI0Ba,  KYJBTYPHO-OCBITHS,  KYJbTYPHO-BUIOBHUIIHA  JiSUIbHICTB,  TOPTIBIIA,
rpoOMajicbke XapuyBaHHs, MOOyTOBE I KOMyHaJbHE OOCIYrOBYBaHHS, 3B 530K,
TPAHCIOPT, )KUTJIO, BIATIOYUHOK, TYPU3M.

Y HEHTPaIBHUX 3araJbHOMICHKHUX IEHTpax BJIAIITOBYIOTHCS
MOHO(YHKIIOHAIbHI ~ KOMIUIEKCH:  aJMIHICTPAaTUBHI KOMIUIEKCH J€p>KaBHOIO,
oOymacHOrO abo0 MICBKOrO 3HA4Y€HHsS; 3HA4YHI JUIOBI UEHTpH; 1H(OpMaIliiiHi,
KyJIbTYpPHO-BUJOBUIIIHI, MEMOpiaJIbHi, TOProBeNbHI. Taki KOMILIEKCH (HOPMYIOThCS Y
MeXax IEHTPaJIbHOTO TUIAHYBAJILHOTO PalloHy B Pl LICHTPY.

VY Haif3HayHIMMX MicTax Ha B’i3gax Tpeba po3MIIyBaTH IPOMAJIChKI LIEHTPU
JUIsl 0OCITyrOBYBaHHS HAceJIeHHs MPUMIChKOi 30HU. [lomidyHKIIOHAIBHI KOMITJIEKCH:
JIJIOB1, TOPTOBEJIbHI, KYJbTYPHO-BHJIOBUIIHI MAarOTh TAKOXX KOHTAKTYBAaTH 3 THUMH,
II0 3HAXOJAThCAd Ha B’i3gax y sSApo ab0 3arajlbHOMICHKI IIEHTPU Y IEHTpax
MJIaHYBJIBHUX PalOHIB TaK 1 HA TOJIOBHUX OCSX IHIIWX TUTAHYBAJIBHHUX PanoOHIB
Mmicta. [lomdyHKIiOHANIBHI ~ KOMIUIEKCHM  3araJIbHOMICHKOTO  3HA4Y€HHS Y
nepudepiiiHux TIJIaHyBaJlbHUX pailloHaX TEPEeBaXXHO II€:  aJMIHICTPAaTUBHO-
VIPaBIIHCHKI, HAYKOBO-AOCIHI YCTaHOBH, MOB’513aH1 3 IPOMHUCIOBO-BUPOOHUIHMHU
o0’ekramu [2]. Crmemiani3oBaHi IIGHTPH Ha OCHOBI CHOPTHBHO-03JI0POBYHX,
JIKYBaJIbHUX, HaBYAJbHO-HAYKOBUX, HAYKOBO-BUPOOHMYMX Ta IHIIUX YCTAaHOB 1
00’€KTiB, 10 HE TMOTPEOYIOTh BEIMKUX TEPUTOPIA, MOXYTh CGHOPMYBATHUCH Y
OyIb-IKOMY TUIaHYyBaJbHOMY paioHi micta. Ti, 1m0 notpelyrTh I PO3BUTKY
BEJIMKHX TUION] — Y mepudepiifHuX pailoHax Ha B’i3/1aX y MICTO 1 Y IPHUMICHKIHM 30HI.
[Ipy BU3HAUEHHI KUIBKOCTI, CKJaay 1 MICTKOCTI YCTaHOB 1 MiANPUEMCTB
OOCITyrOByBaHHsI y MiCTax — IIEHTpax CHCTEM pO3CEJCHHS CJiJ BpaxOBYBaTH
HACeJICHHS, M0 MPUDKIKAE 3 1HIIUX MICT 1 CUIbCBKUX IOCEICHb, PO3MIIIEHUX Y

30HaX OOMEXEHUX BUTPAT 4Yacy Ha MEpecyBaHHS B MIXKOOJIACHUHN LIEHTP — HE OljIbIIe
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TPHOX TOAWH; 00JIaCHUI — HE O1IbIIe JBOX TOAMH; MIKPAHOHHHUI — MIBTOPH T'OJIMHH,
palioHHMI — HE OLIBIIE TOMWHU; MIKMICHKUN — HE OLbITe miBroaunu [3].

B ymoBax po3BUTKY MicTa, Mpu HOTO pO3pOCTaHHI MOCTYNOBO mepudepiiina
30Ha CTa€ CEpPeANHHOIO 1 3a0yAoBa YIIUIBHSETHCS, MO TAaKOX MAa€ BIUIMB Ha
YHEMOJKJIUBIICHHSI PO3IIMPEHHS KOMIUIEKCIB Ta JIOJaBaHHS HOBHUX (YHKIIIM.
Komrmniekcn rpomancbkoro oOCIyroByBaHHS Ha B’i3fgax JO METaloiiciB CTaloTh
PO3BaHTAXKYBAIBHUMH JJIs 3aTPUMKH MIrpanifHuX NOTOKiB. Ha Takux minsHKax
BJIAIITOBYIOTHCS BiJICIKaIOUl MapKIHTH, (idiadud YCTaHOB, SIKI 3HAXOIATHCS B IEHTPI
MmicTa, odicHi TpumimieHHs, nTpuMinieHHs s opeHau  [3]. B mexkax
TPAaHCIOPTHO-KOMYHIKAIMHUX ~ BY3JIB,  SIKI  XapaKT€PU3YIOTbCS  BUCOKOIO
IHTEHCUBHICTIO Ta WIBUIKOCTSIMHU TIepecyBaHHs, (HOpMyeTbcs creuu(iuHuii TUm
apXITEKTYPHOTO CEpEJIOBUINA, SIKUII BOMpae B ceO¢ HOBITHI JOCSTHEHHS TEXHIKU Ta
1HKEHEPHOT0 1 TEXHIYHOTO 00J1a/IHaHHS.

TakuM YUHOM, yCEpeIMHI TPAHCHOPTHO-TIEPECAJOYHUX BY3JIIB, BIJIIOBIIHO
KOMILJIEKCaX, Kl 3HaXOAAThCA B 1XHIN 30HI, (POPMYETHCS HOBUM MPOCTIP 31 3MIHOIO
BDKWIUX (YHKIII Ha HOBI, MNPOTPECUBHI, KOMIT I0Tepu3oBaHi. lloeqnyroThcs
JUCTAHIIMHUHI 1 OYHUM (pOpMATH CIIJIKYBAHHS Ta MPOBEACHHS Hapal. JluHamika 3MiH
Ta MIBUJIKOCTI KOMYHIKamiid moTpeOye amanTaiii 70 HOBHX YMOB 1 3MIH
(YHKIIIOHATFHOTO HaBaHTAXEHHS 00 €KTIB OOCIYroByBaHHS Ha PI3HUX MAOJIIX
1€papxi4HOi MOOYI0BH.
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CURRENT TRENDS OF TEACHING FOREIGN LANGUAGES IN THE
CROSS-CULTURAL CONTEXT

Baranova L.
ISASRCP

Abstract. In this article we will discuss the intercultural approach, present
relevant ideas as well as resources for English language teachers who want to expand
the multicultural consciousness of their learners. The development of intercultural
competence is perceived as one of the key or fundamental goals of modern education,
as studies indicate that teachers face many difficulties in achieving the goal of
developing intercultural competence of their learners. Current trends of teaching
foreign languages from several points of view are analyzed in the article. From a
theoretical point of view, the opinions and works of scholars in the field of language
teaching have been used to define and describe what is meant by intercultural
competence and intercultural approach. It was emphasized that culture plays an
important role in language teaching and that it is necessary to prepare students for
cross-cultural communication, since it will take place both inside and outside the
country. Defining culture, cross-cultural approach, and cross-cultural competence is
difficult because of the multiple academic domains and goals of these domains that
are involved in the academic discourse about these concepts.

Keywords:target language,cognitive component, competence, culture, cultural
background, intercultural communicative competence, intercultural competence,

intercultural approach, multicultural consciousness, project work.

Introduction

It is now widely accepted that teaching and learning English cannot be reduced
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to directly teaching language skills such as phonology, morphology, vocabulary, and
syntax. Modern models of communicative competence show that language learning is
much more than that, and they include a vital component of cultural knowledge and
awareness. [2, p. 15] In other words, in order to learn a foreign language well, one
usually needs to know something about the culture of the speakers of that language.
Communication that lacks appropriate cultural content often leads to humorous
incidents or, even worse, is a source of serious misunderstandings and
incomprehension. According to Kramsch, culture “is always in the background, from
the early period of learning, ready to unsettle good language learners when they least
expect it, making obvious the limitations of their hardly won communicative
competence, challenging their ability to make sense of the world around them”
[15, p. 23].

However, when writing or speaking about the cross-cultural context in foreign
language teaching, theorists and practitioners are often limited to the specific culture
of the target language. In the context of English as a foreign (second) language,
where students live and are immersed in the culture of native English speakers, this
may be a satisfactory approach. In the classroom, students usually speak the same
language, and they learn English while living in their own country. [11, p. 14] They
have limited access to the target culture and, consequently, limited ability to become
culturally competent. It is important to note that the purpose of learning English is
not only to communicate with native English speakers, but also with non-native
English speakers.

All over the world, English is recognized as the universal language of cultural,
business and scientific education communications. Global integration and innovation
processes affect various areas of the world economy. This factor, at the same time,
highlights the relevance and importance of vocational education of English in a non-
linguistic university [14, p. 1080].

Materials

By learning English, students have the opportunity to become users of

international, or rather cross-cultural communication — thus, the English language
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becomes a tool for use in interacting with people from all over the world, where
communication in this language takes place in areas such as science, technology,
business, art, entertainment and tourism.

Obviously, in order to function successfully in a culturally diverse
environment, our students are to develop cross-cultural communication competence
[1, p. 60].

Consequently, the professional development of an English teacher in the field
of intercultural competence has a positive impact on the learning outcomes of
students, especially in the cognitive component of intercultural competence.

The true complexity of what it means to master a language is revealed in a
useful list of student competencies prepared by the Council of Europe [5]. In addition
to grammatical competence, a culturally competent student must possess
sociolinguistic competence, pragmatic competence, sociocultural knowledge, and
cross-cultural awareness. As it is seen, culture is a very broad concept, so to get
acquainted with specific culture means to gain extensive knowledge.lt is useful to
distinguish between the so-called culture of the big C and the culture of the small C.
Most of this culture is usually easy to learn, since it represents actual knowledge of
the visual arts, such as literature, music, dance, painting, sculpture, theater and
cinema. On the other hand, small culture includes a wide range of aspects, many of
which are interrelated, including attitudes, assumptions, beliefs, norms and values,
social relations, customs, holidays, rituals, rules of politeness, patterns of interaction
and organization of discourse, rational use of time in communication, and the use of
physical space and body language.Obviously, language is also part of what we call
culture, and it also reflects and interprets culture. Some of the minor cultural aspects
can be directly observed, and are therefore easy to understand and study (for
example, festivals and rituals). However, many dimensions of this culture are
realities. This includes non-cultural aspects that, having been instilled in us from
birth, are deeply internalized and subconscious, and are often noticed only in contrast
to another culture. It is these intangible cultural aspects that have a huge impact on

the way people live.
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Methods

Thinking and their linguistic / non-linguistic behavior, and this, importantly,
determines the expectations and interpretations of other people's linguistic/non-
linguistic behavior. A person who is faced with an unfamiliar culture lacks
knowledge about such behavior, which can lead to funny situations and even
conflicts caused by misunderstandings. This is because these aspects of the culture
are unspoken rules created by the community. Since these cultural rules are full of
meaning and “allow people to anticipate events, they often acquire a moral rigidity
and righteousness that generates stereotypes and even prejudices”[15, p. 34].

Let”s take a look at a few examples of failed cross-cultural encounters. This
lack of understanding of verbal or nonverbal messages often leads to a distorted
picture of the other society and its culture. A German in the United States who is
offered food and politely refused may be unpleasantly surprised that s/he is not given
anything to eat, and may even think that Americans are stingy with food. The
American host will not understand that refusing to eat is a sign of modesty, and the
person offering the food must insist. A German dining with a Taiwanese family may
feel very upset if everyone at the table starts burping, not realizing that this is a form
of compliment to the chef. On the other hand, a Taiwanese family is likely to
perceive an Englishmans behavior (lack of burping) as impolite. The Briton might
have been amused if the Pole had heard the conventional greeting “What’s up?—s/he
began to complain about his/her health, and the Pole, on the contrary, wondered why
his/her interlocutor was so amused [10].

There are countless examples of such cross-cultural encounters, and they
clearly show that knowledge of the small culture of a given community is not always
of great importance for successful cross-cultural communication. Even if the
participants in the situations described above were fluent in English and well-
informed about cultural facts, such as famous works of art and religious holidays, this
knowledge would do little to avoid misunderstandings.

Cross-cultural approach-used, in many ways, in order for students learning

English to become successful cross-cultural communicators, it is necessary to provide
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them with thorough and systematic cross-cultural training, and not only on the culture
of the main English-speaking countries. Students who learn or are proficient in
English will benefit from having a solid knowledge of various world cultures, and
they should also develop the ability to compare their native culture with other
cultures, critically evaluate and interpret the results of such comparisons, and
successfully apply this knowledge in both verbal and nonverbal communication, for
both transactional and interactive purposes. Since “culture in language learning is not
a consumable fifth skill, so to speak, tied to learning to speak, listen, read, and write”,
it is extremely important that English lessons consider cultures, and not just selected
cultural aspects[7, p. 17].

Results

The success of international communication is a fundamental reason for the
comprehensive use of an intercultural approach in teaching English. However, there
Is another good reason. In many countries, there is still a great deal of intolerance and
prejudice towards other nations and cultures. Intensive intercultural education is a
good way to develop the senses of tolerance, acceptance, understanding and respect.
In some settings, classrooms or classes consist of students with different cultural
backgrounds; in other classes, classes are culturally homogeneous. In the first case,
learning about different cultures and developing cross-cultural awareness are often
not new issues, and in multicultural classes, students learn about each other™s cultures
through various activities, not necessarily in English lessons.

On the other hand, classes of students in culturally homogeneous conditions do
not represent an urgent need to increase cross-cultural awareness, so multicultural
education is not included in school curricula. In any case, a cultural setting in which
the teacher should start with the students™ own cultural background and the cultures
with which the students have direct contact, and then expand from that point on until
all the world“s cultures are covered. These activities were used with students of
intermediate level of English language proficiency. Teachers who are less
experienced and/or younger may need to make appropriate adjustments before

applying these ideas. For example, teachers can (1) teach parts of the classes in the

174



students™ native language, (2) use introductory classes that pre-teach the appropriate
vocabulary or structures and introduce key concepts, (3) simplify texts or design
classes so that students can cope with more complex texts, and (4) adapt classes
according to the stage of students™ cognitive development. It is essential that
cross-cultural training begins as early as possible; we should not delay it until our
students have reached an advanced level of language proficiency and/or are older.
Other possible options for adaptation will depend on the characteristics of the
students, such as willingness to cooperate with peers and willingness to take
independent actions.

Another priority is the exchange of teachers or students. Students participating
in the exchange programs should be appropriately trained so that they can explore
certain cultural aspects by talking to and observing people. When they return home,
they must report to the others what they have found out. Today email exchange is the
technology that allows students from different cultures to “meet” in virtual reality. As
described by Ho, email exchanges between two classes from different countries are
becoming a popular alternative to traditional face-to-face exchanges [12]. Pairs of
students from different parts of the world can also work in tandem using email or
chat programs. In the case of technological contacts, as well as in the case of
traditional exchanges, the teacher should guide students on the right ways to explore
other cultures. Appropriate activities should also be designed so that students can
share new information with the rest of the class.

Next important area is project work, since, from a methodological point of
view, it serves as a useful technique that can be successfully used in an intercultural
approach. Groups of students can reveal various facts about a given culture when
working on a project and preparing a presentation. First, students find information
about a given culture using various sources (the Internet, newspapers and magazines,
television, people they know or their “key friends”). The next step is the synthesis of
the collected information and, very often, some artistic preparation. The results of
students* work should be presented to others, and this can be the entire class or even
the entire school [13, p. 165].
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Project work is very well suited to the development of students™ cross-cultural
knowledge, as it is usually content-oriented. In addition, it has many other
advantages. It develops students™ language skills, problem-solving skills, creativity,
Imagination, research skills, and teamwork skills. Much attention is paid to the
individualization and development of students™ interests.

The presentation of the students™ work at the end of the project is usually a
very important event for them, which contributes to a stable motivation during the
work on the project. Asthe responsibility and choice are theirs, each project is a
unique, personal and memorable experience for students. In addition, project works
can allow them to learn independently. When assigning projects, good language
teachers help their students develop the ability to learn about world cultures without
supervision. Effective projects and learning activities generally teach students where
to look for information, how to derive cultural information encoded in written or
spoken text, how to make comparisons between different cultures, and how to use
new knowledge. Students should be able to make their own choices and work
independently from the teacher, individually or in collaboration with peers.

Teachers who want to implement an intercultural approach in teaching English
in the classroom should consider possible problems and ways to solve them. A
professionally competent English teacher begins the course by conducting a needs
analysis to be able to teach according to the students™ language needs and goals,
current level of knowledge, learning preferences, and especially what they find
interesting and engaging. It is very possible that not all students will be interested in
learning foreign cultures from the very beginning [11]. The task of the teacher is to
convince his/her learners that intercultural learning is actually an indispensable
element of modern education. The teacher can use stories of real-life encounters
where a lack of cross-cultural awareness has led to funny, awkward, or even
dangerous situations. It goes without saying that cross-cultural classes should be
interesting for students and take place in a friendly, relaxed atmosphere. Students
should be active participants in the class, making choices and making decisions.

Interested, engaged, responsible students are motivated students. Encouraging
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appropriate attitudes — it is vital that students do not treat information about world
cultures as a curiosity or, even worse, make fun of it.The teacher should ensure that
students make serious attempts to learn and understand other cultures (even if they
may disagree with some aspects of these cultures). Both the teacher and the students
should fully understand that cross-cultural knowledge is essential for successful
communication around the world.

Stereotypical attitudes and prejudices will hinder the development of
cross- cultural competence of students. The teacher should help students understand
that there can be different sets of behaviors, beliefs, and values, and the fact that we
only represent the one we were “born in” 1s pure coincidence. As Kramsch writes
“breaking down stereotypes isn“t just about realizing that people aren“t what they
thought they were, or that deep down, we“re all the same in the depth of our souls.
It“s an understanding that we are irreducibly unique and different, and that I could be
you, you could be me, given different circumstances”.[15, p. 52]

Obviously, there are aspects of some cultures that students should not accept or
adopt, such as the inequality between men and women or the inhumane treatment
towards the animals. The task of the teacher is not to “convert” students to other
cultures; the role of the teacher of English as a foreign language is to help students
learn and understand different cultures, because this knowledge and understanding is
necessary for successful intercultural communication.

The process of forming intercultural competence in school or high educational
institution should include three necessary components: the formation of a sufficient
stock of background knowledge about the national culture of the country of the target
language, the formation of an adequate and friendly perception of a foreign language
and its realities, and, finally, practical training in intercultural communication.

Modernization of the education system in the Republic of Uzbekistan leads to
the fact that the modern goal of teaching a foreign language and culture is now not
the assimilation of a certain system of knowledge, skills and abilities, but preparation
for real intercultural communication. The term “intercultural communication” is quite

widespread in modern methodological science, and its interpretation is given very
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clearly. This term defines a set of specific processes of interaction between
communication partners belonging to different linguistic and ethno-cultural
communities.

Within the framework of teaching intercultural communication, the content of
the cultural component is of great importance. The basis of such training is culture as
a way of life, especially the customs and beliefs of a certain group of people at a
certain time. In this regard, the process of teaching intercultural communication
should be based on the concept of a dialogue of cultures. The formation of
intercultural competence should be considered in connection with the development of
the student™s personality, his/her ability and willingness to participate in the dialogue
of cultures based on the principles of cooperation, mutual respect, tolerance for
cultural differences and overcoming cultural barriers. In the process of exposure to
foreign culture in the context of dialogue of cultures the students rely on cognitive
tools of their culture, taken for realization of funds of foreign culture, new knowledge
about foreign culture, formed in the process of learning, and new knowledge about
their culture, created with the cognition of a foreign culture.

Discussion

Culture has always been a part of teaching foreign languages. In fact, it was
only for a very short period of time after World War 11 that there was a widespread
perception among foreign language researchers that the cultural aspects or cross-
cultural context of a foreign language being studied should not be covered in a
language class. However, for most of the time that modern foreign languages were
taught, the question of whether culture should be part of language teaching was
debated by many theorists, and many perspectives and approaches influenced the
general argument. There are two main reasons why the role of culture often changes
in foreign language teaching. The discussion was influenced by changes in the
overall goals of foreign language teaching at the relevant time, which were strongly
shaped by the language policy goals of education and language teaching. In addition,
changes in the understanding of culture and its definition have had an impact on how

it is taught in foreign language education process.
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It is in this way the history of language teaching has influenced what is
understood by the modern intercultural approach to teaching [3, p. 18].

Recently, there have been developing two approaches to teaching English,
taking into account the cross-cultural approach. An intercultural approach is an
approach prescribed by national curricula, national standards and the Pan- European
Language Standards System (CEF). Firstly, however, it is necessary to provide some
information about another aspect that has a huge impact on how the cultural
component is taught in language classes today: the understanding of culture itself
[18, p. 29].

The definition of culture has always been difficult for scientists, and there is
still no consensus on this definition. There are two reasons for this. Firstly, culture is
relevant to many scientific and academic disciplines. Therefore, many points of view
and theories can be implemented in its definition. Secondly, culture is a dynamic
construct that is constantly changing. Therefore, the definition can only cover its
main contours.

Thus, many definitions was proposed, and for a long time culture was
understood as a product of the country, such as music, architecture, literature,
painting, clothing, etc. This understanding of culture is often referred to as high
culture or culture with a capital C. However, in recent decades, the definition of
culture as something static and product-oriented was considered insufficient. It does
not consider all members of the nation, but only those who belong to a particular
social group. It doesn™t also take into account people®s behavior, attitudes, or values.
Cultural artifacts are only those parts of a culture that are obvious and observable.

This definition has several implications for the role of culture in the classroom
where English is taught. First of all, the concept of national cultures is no longer
sufficient. The national approach to culture ignores the multicultural nature of
societies and the culture of subgroups within societies, such as youth culture
[16, p. 11]. Consequently, topics such as race, class, age, and gender are relevant for
English language classes. Secondly, if culture is the way of life, then it can no longer

be considered as a static concept. People™s lives are changing, and although the past
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of a nation or group always plays a role in modern life, communicating with a person
in the 50-s of the last century will be different from communicating with a person in
the 21st century.

So, culture today is understood as a heterogeneous, multi-layered and dynamic
structure. Spencer-Oateyrecognizes these features of culture as “culture is a fuzzy set
of basic assumptions and values, orientations to life, beliefs, policies, procedures and
behavioural conventions that are shared by a group of people and that influence (but
not determine) the behavior of each group member and his/her interpretation of the
,,meaning™ of the behavior of other people”[20, c. 45].

This definition gives an idea of the task that teachers face, both in English
education and for other foreign languages being studied. If culture influences how
people in the target group of native speakers think, act, feel, and experience others,
the same applies to students in a language class. Thus, they see and perceive people™s
behavior through their own cultural frame of reference. Very often, this perception is
transmitted through language. Culture is explained through language, and it is
explained depending on the cultural component [15, p. 23].

Linguists agree on the importance of culture in English language classes, and it
has become one of the main areas of research in the study and teaching foreign
languages. This is also justified by political and social conditions. Contact between
cultures is enhanced through direct and indirect exchanges, product transfers, and
social networks. Different cultures live together, work together, and go to school
together. In other words, globalization has found its place in schools and universities,
and one of the tasks of education, including language education, is to prepare
students for this globalization. The cross-cultural approach to language learning
provides one look at how this can be achieved.

Like culture, it is difficult to define what is meant by an intercultural approach
and its desired outcome. This is partly due to the fact that a number of academic
fields recognize the importance of cross-cultural competence, and it is relevant not
only in the study and teaching of foreign languages.

It should be noted that the perspectives and contributions of such fields as
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business and marketing, social studies, linguistics, and linguoculturology have
influenced what is now understood as cross-cultural competence. This illustrates the
importance of cross-cultural competence in our world and shows that it is not only a
task that needs to be mastered in a foreign language lesson, in our case English. On
the other hand, contributions from several academic fields have also generated a lot
of information and opinions on this concept, making it difficult to define. However,
we agree with Deardorffs view that “helping students acquire cross-cultural
competence implies that we know what the concept is”. [6, p. 42]. Foreign language
teachers who have a general understanding of what they are teaching will be better
able to achieve the desired learning outcomes.

Cross-cultural communication aims to prepare students to become tourists, to
travel to English-speaking countries from time to time and spend a few weeks on
vacation there. Thus, the purpose of cross-cultural communication classes is to
familiarize students with the traditions and customs of another country and provide
opportunities to communicate with native speakers. Communicative competence, that
is, skills such as listening, speaking, reading and writing, are the main focus in
lessons that are seasoned with cultural content. According to the postulates of
intercultural communication, knowledge about the target culture is necessary for
successful communication. This includes having a practical knowledge of the arts, as
well as an understanding of the political and educational system, and also the history
and geography of the target countries [21, p. 33]. Since culture is considered only as
declarative knowledge, the methods used are very often traditional.

Therefore, it is assumed that through the study and analysis of cultural
products, students will automatically learn about the culture of the target countries.
Consequently, because of the focus on declarative knowledge alone, students often
know more about the culture of the target countries than the actual residents.
However, this approach ignores the critical phase of reflection and sensitization.
[21, p. 18] Students can learn a lot about culture, they can even come close to
achieving almost native communicative competence, but all this will not help them to

negotiate when they are faced with cross-cultural misunderstandings.
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The most important thing is that the language communication competence and
the native speaker model are not enough to prepare students for successful
communication with native speakers. A native speaker™s cultural knowledge is not
limited to background knowledge. And even if it would be realistic that students can
acquire the communicative competence of native speakers, this does not guarantee
that communication will be successful. Misunderstandings and critical incidents, or
so-called culture shock, are not just caused by a lack of language skills. Very often
they are initiated by cultural differences [17, c. 545]. This basic assumption is the
basis of an intercultural approach to language learning. Instead of focusing solely on
communicative competence, the cross-cultural approach aims to develop
cross-cultural competence.

The intercultural approach recognizes the importance of both communicative
and intercultural competence for effective and successful communication.
[19, p. 192] Thus, the intercultural approach also pays special attention to the
socio- cultural aspects of language. The emphasis is no longer only on what is said,
but also on how it is said. Skills such as reaction, analysis, and “interpreting the
world and knowing how to behave” are considered key elements of successful cross-
cultural communication. [9, p. 22]

In addition, a typical carrier of the cross-cultural approach is the mediator of
cultures, that is, someone who has the necessary language skills for communication.
And in addition to that, someone who is able to negotiate, analyze, interpret, and
reflect the sociocultural aspects of cross-cultural communication and provide cross-
cultural understanding. [10, p. 13]

The results of the study also showed that teachers of foreign languages in
general and English in particular, will find it difficult to find ready-to-learn tips and
materials for introducing an intercultural approach to the language audience. It seems
that so far the focus of research and empirical work has been on the definition of
cross-cultural competence or the assessment of cross-cultural competence, but not on
effective resources or methods in the classroom [6, p. 38].

It should be noted that, rather than focusing research on the definition of
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cross-cultural competence, the results of empirical research here require a research
that helps to develop skilled and effective methods that can be used in the classroom,
especially given that textbooks appear to be equipped in a limited way. This can only
be achieved if the theory is accepted in the classroom and if scientists and teachers
work together and communicate in order to assess trends.

Thus, how cross-cultural competence develops and what methods are most
useful for developing the necessary skills can only be learned in foreign language
classes.In addition to the willingness to accept a foreign culture as equal to their own,
students should develop a positive attitude to the realities of the language being
studied, which will allow them, with some practice, to carry out effective
communication with representatives of other cultures.

Conclusion

The modern goal of learning a foreign language is a “way out” on the
formation of student™s personality, his/her willingness, abilities and personal qualities
that enable him/her to carry out various types of speech activity in terms of social
interaction with representatives of other linguo-ethno-socium and culture of another
linguistic world image. The integrative nature of this goal is manifested in the
interrelation of its three aspects: pragmatic, cognitive, and pedagogical.

The cross-cultural approach is, certainly,realized easiest of all with the help of
students, as they will clearly see its usefulness, and will therefore be motivated to
learn. Teenagers will perceive the purposefulness of cross-cultural education less
vividly, and for children it will be too abstract to comprehend. Teaching these
younger age groups is certainly more challenging for English language teachers. On
the other hand, cross-cultural lessons can easily be made student-centered,
interesting, and fun, and for this reason they can be successful for all age groups.

Thus, the implementation of the cross-cultural approach is a difficult and
responsible task for a language teacher, who must have at least some cross-cultural
knowledge and very often preserve it, developing it together with his/her students. It
should not be overlooked that cross-cultural education leads to a certain degree to the

adoption of values, beliefs and behaviors that may conflict with one™s own. “A
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language teacher, by guiding students to new perspectives and new identities, gets
involved with the foundations of human identity” [8, p. 201]. Therefore, an English
teacher, in our opinion, should implement an intercultural approach tactfully,
skillfully and consciously. Systematic cross-cultural education is a prerequisite for
the education of a new generation of young people who will not only tolerate, but
also understand, accept and respect people from different world cultures, will
successfully communicate with them and learn from them through the process of
communication,
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Abstract. The paper highlights the relevance of using non-traditional lessons
in biology and health basics in modern education, given the growing demands for
adapting the educational process to new social challenges. Non-traditional lessons
that involve innovative approaches and interactive teaching methods contribute to the
development of critical thinking, students' creativity, and cognitive activity. Methods
such as role-playing games, project-based learning, research approaches, and field
trips are considered, which allow students to effectively apply knowledge in practice.
The implementation of such approaches contributes to the formation of research
skills, environmental awareness, and value orientations for a healthy lifestyle.

Keywords: non-traditional lessons, biology, basics of health, interactive

methods, critical thinking, environmental awareness, healthy lifestyle.

Modern education is undergoing significant changes aimed at adapting to new
social challenges and individual needs of students. The growth of information
technology, globalization, and changing approaches to learning focused on the
practical use of knowledge are challenging teachers to rethink traditional teaching
methods. In this context, the topic of non-traditional lessons, which involve
innovative approaches, interactive methods and activation of cognitive activity of
secondary education students, is becoming relevant.

In particular, biology and health education lessons play an important role in
shaping students' scientific outlook, knowledge of the human body, healthy lifestyle

and environmental awareness. However, standard teaching methods do not always

187



meet the challenges of modern society and the interests of students, which often leads
to a decrease in their motivation and interest in learning.

Non-traditional lessons in biology and health basics allow to: expand the range
of teaching technologies, provide personality-oriented learning, develop critical
thinking and creative abilities of students, integrate interdisciplinary connections, use
innovative teaching methods (project-based learning, research methods, interactive
technologies), create conditions for the development of independent cognitive
activity of secondary education students. In addition, the problems of preserving
health and ecological balance are becoming especially important today in the context
of global environmental change, epidemiological risks, and the growing importance
of a healthy lifestyle. Therefore, the introduction of effective methods of teaching the
basics of health and biology through non-traditional lessons is not only relevant but
also necessary for the development of students' key competencies in biology, health
and ecology. Thus, the relevance of the topic «Non-traditional lessons in biology and
health basics: methods of teachingy is due to the need to modernize the educational
process, adapt educational technologies to modern requirements and increase the
effectiveness of learning in the context of dynamic changes in society.

Modern education requires biology and health teachers to continuously
improve and find new approaches to teaching that increase students' interest. One of
these approaches is to conduct non-traditional lessons. Biology and health science
lessons are an ideal area for innovation, as these disciplines involve active student
involvement in research and experimentation.

The definition of a «non-traditional lesson» may vary depending on the
pedagogical approach, but they are all based on a departure from the classical lesson
structure and the use of innovative methods.

Scientists define a non-traditional lesson as a creative process. A
non-traditional lesson is a type of classroom that differs from the classical form of
presenting material. It is based on the use of active learning methods that allow
students to develop critical thinking, creativity and independence. The lesson

becomes a platform for discussion, research or problem solving, which motivates
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active participation in learning [1].

Scientists emphasize the importance of an interactive approach to
non-traditional lessons. A non-traditional lesson is an interactive form of classroom
instruction in which students are actively involved in the educational process through
interaction with classmates and the teacher, completing group tasks, analyzing
real-life cases, or working on projects. This approach prioritizes practical activities
over theoretical ones and encourages students to find solutions on their own [2].
Also, scientists define an unconventional lesson as a means of active learning and
emphasize that it is a lesson that uses such teaching methods as role-playing,
discussions, debates, project activities, brainstorming, which promotes active
involvement of students in the process of learning and skill development. Such a
lesson creates situations close to real life and promotes the application of the acquired
knowledge in practical activities [3]. Researchers define a non-traditional lesson as a
form of dialog. A non-traditional lesson is a form of classroom instruction based on
the principles of collaborative pedagogy, where the teacher and students are equal
participants in the dialogue. It moves away from the classic lecture presentation of
material in favor of discussions, problem solving, or collective search for solutions.
The purpose of such a lesson is not only to transfer knowledge but also to develop
critical thinking and interaction skills [4]. In addition, a non-traditional lesson can be
built on the basis of the integration of several subjects, such as biology and health
basics. For example, when studying the topic “Healthy eating”, you can integrate
knowledge of biology (body structure, metabolism) and health basics (eating habits,
rules of balanced nutrition). This approach expands the boundaries of traditional
presentation of material and allows students to see the connection between different
areas of knowledge.

Thus, non-traditional lessons are lessons that differ from standard lessons in
form, content, or methods of delivery. They may include elements of interactivity,
practical exercises, role-playing games, the use of modern technologies, and other
approaches that help students learn better.

Let's take a closer look at the features of the methodology for conducting
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non-traditional lessons.

Role-playing games help to develop communication skills, critical thinking,
and decision-making. Lessons in the format of a game help students to become more
actively involved in the learning process and better absorb new material [5]. For
example, when studying the topic «Human Organ Systems» in a biology lesson, you
can organize a game where students take on the roles of different organs and explain
their function in the form of a discussion. Another option is to simulate a medical
consultation, where students play the roles of doctors of different specialties to
diagnose and discuss the patient's health.

Project-based learning gives students the opportunity to apply their knowledge
in practice. Projects allow students to find solutions to problems on their own, work
in groups and present the results of their work. For example, in a health class,
students work on a project called «Balanced Nutrition», where they research the
composition of different foods, plan a menu for the week, and calculate how nutrition
affects the body. Such projects can be presented as presentations or posters.

The research approach is key to developing scientific thinking in secondary
school students. During such lessons, students work with experimental equipment,
perform laboratory work, formulate hypotheses and draw conclusions on their own.
For example, in a biology lesson on the topic of the human respiratory system, you
can organize a study where students measure their lung volume using a spirometer
and compare the results with theoretical data. They then analyze how sports and
physical activity affect the functioning of the respiratory system.

Discussions and debates in health education classes develop critical thinking,
the ability to argue their opinions and analyze different points of view. For example,
in a lesson on the impact of stress on health, you can organize a debate on the topic
«Is stress always a negative phenomenon?» One group defends the thesis about the
negative effects of stress on the body, while the other group analyzes possible
positive aspects, including stress as a stimulus for personal development.

A lesson-excursion is one of the most effective non-traditional methods of

teaching biology. These can be field trips to botanical gardens, forests, laboratories,
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or virtual trips using interactive maps and 3D models. For example, the study of the
topic «Ecosystems» can be organized through a field trip to a local forest. Students
observe plants and animals, take notes, photograph specimens, and draw conclusions
about the relationships in nature. For the virtual version, you can use programs like
Google Earth to analyze ecosystems from different parts of the world.

Here is an example of a biology lesson-excursion on the topic «Diversity of the
plant world» (7-8th grade). The topic of the lesson: «Diversity of the plant world.
Study of the flora of the local park». Aims of the lesson: to familiarize students with
the diversity of plants growing in the local ecosystem, to develop the ability to
classify plants based on external features, to develop skills of independent work with
natural objects, to cultivate environmental awareness and careful attitude to nature.
Equipment: notebooks, pens, smartphones or tablets for taking photos of plants,
magnifying glasses for studying the structure of plants, textbooks or reference books,
labeled cards for identifying plant species.

The lesson plan includes an organizational moment. The teacher explains the
rules of behavior during the excursion, emphasizes the importance of preserving
nature and respecting plants. Students are divided into small groups of 4-5 people and
receive instructions on research tasks. Before the excursion, the teacher briefly
reminds students of the basics of plant taxonomy, the types of plant communities that
can be found in the local ecosystem (trees, shrubs, grasses, flowers, etc.), describes
specific plant species that can be found in the park and explains how to recognize
them.

The main part includes an overview of plant communities. Together with the
teacher, students explore the park, stop at different types of plants (trees, shrubs,
grasses), take photos of them, and make brief notes on the characteristics of each
species. ldentification of plant species: using cards and reference books, students
identify the plants they find, determine their names, and which class and family they
belong to. Secondary school students make observations and notes: each group is
given the task of describing 2-3 plants in more detail, paying attention to the structure

of leaves, flowers, and the type of root system.
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After the field trip, students return to the classroom or gather in a designated
area to discuss the results. The teacher organizes a reflection: each group presents its
results, shows the photos taken and gives a brief description of the plants found. The
issues of ecology and conservation of natural areas are discussed. Homework: write a
short report about the plant species seen and their importance for the ecosystem,
prepare a presentation about one of the plants that was studied during the excursion,
tell about its biological characteristics and role in nature.

Thus, this lesson-excursion allows students to practically apply the knowledge
they have gained in biology classes, develops their skills of observation and analysis,
and forms environmental awareness. Through direct contact with nature, students
gain a deeper understanding of the importance of environmental protection.

Modern technologies open up new opportunities for non-traditional lessons.
The use of interactive whiteboards, mobile applications, and online platforms helps
make the learning process more diverse and accessible. For example, in health
classes, you can use apps to track physical activity or monitor nutrition. Students can
install a calorie tracking app and calculate how much energy they expend during
different types of physical activity. Thus, interaction and interactive methods promote
active participation of students, which improves their motivation and interest in the
subject.

Non-traditional lessons allow students not only to acquire knowledge but also
to use it in practice, which contributes to better learning. Students have the
opportunity to work at a different pace and format, which allows us to take into
account the individual characteristics of each student. Students learn to make their
own decisions, work in teams, and take responsibility for their actions. Thus, non-
traditional lessons in biology and health basics are an effective way to modernize the
educational process, combining theory with practice, encouraging students to actively
participate and promoting critical thinking. Using a variety of methods, such as field
trips, projects, role-playing games, and research, makes learning interesting,

dynamic, and beneficial for students in both the short and long term.
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Non-traditional lessons in biology and health basics are an important element
of the modern educational process, which helps to increase the effectiveness of
learning, student interest, and ensure deep learning. They provide an opportunity not
only to impart knowledge, but also to develop practical skills, critical thinking,
communication skills, and foster a responsible attitude towards one's own health and
the environment. Through the use of various forms and methods - role-playing
games, lesson excursions, debates, project work, case studies, and others - students
are able to actively participate in the learning process, make decisions independently,
and apply knowledge in real-life situations. This contributes to the development of
research skills, including the ability to analyze information, draw conclusions, and
propose solutions to problems related to health and the environment. Non-traditional
lessons also help to create an interactive and inclusive learning environment that
takes into account the individual characteristics of students, their needs and interests.
This makes the learning process more flexible, creative and motivating, which
contributes to the personal development of each student.

Thus, the use of non-traditional lessons in biology and health basics is an
effective pedagogical practice that promotes the formation of value orientations for a

healthy lifestyle, environmental awareness and independent thinking..
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Abstract. The paper highlights the essence of interactive teaching methods,
emphasises the relevance of using interactive methods in health education lessons.
Interactive learning involves the active participation of secondary education students
in the learning process, which contributes to the deep learning of the material, the
development of critical thinking and practical skills. Particular attention is paid to the
use of methods such as discussions, debates, brainstorming, case studies and
role-playing games that help students apply knowledge in practice. It is noted that the
importance of interactive methods in health education lessons is that they form a
responsible attitude to one's own health and the skills necessary to maintain a healthy
lifestyle.
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Interactive teaching methods involve the active participation of secondary
education students in the learning process. They are aimed at the joint activities of the
teacher and students, which contributes to the deep learning of the material, the
development of critical thinking and communication skills. Interactive methods in
health education are particularly important because the topic of health requires not
only theoretical knowledge but also practical skills. Students should be able to apply
the knowledge they have gained in real life to maintain and improve their own health.

Interactive teaching methods include discussions and debates that promote

critical thinking, the ability to express opinions and argue their positions on health
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issues [1]. Here are specific examples of how discussions and debates can be used in
health education lessons.

Topic: «The impact of bad habits on the human body».

When discussing this topic, students are asked to debate the following
question: «Should the state and society influence a person's choice to smoke or drink
alcohol?» The students are divided into two groups: one supports the idea that the
state should limit bad habits through laws and campaigns, and the other supports the
idea that each person should make their own decisions. During the discussion,
students should provide facts, research and statistics on the health effects of smoking
and alcohol and argue their position.

Topic: «Healthy eating». It is proposed to organise a debate on the topic:
«Should all schools introduce mandatory standards of healthy eating?». One group
defends the position that mandatory standards for school meals are necessary (in
order to reduce the risk of obesity and other diseases), while the other group argues
that it should be left to the discretion of families and children. Students present
arguments from different perspectives, such as health, freedom of choice, food
culture, etc.

Topic: «Physical activity and health». Discussion: «Should students have daily
physical education at school?». One part of the class may support the idea that daily
physical activity is important for maintaining students' health and improving
academic performance, while the other part argues that such activities should be
voluntary, taking into account individual interests and physical condition of students.

Topic: «The impact of social media on psychological healthy.

Organise a debate: «Is it necessary to limit adolescents' time on social media to
support mental health?» In the debate, students analyse the pros and cons of social
media use, including the impact on self-esteem, addictions and social connections.
They present arguments about how the use of gadgets affects the psychological state
of adolescents and whether it should be limited. These examples demonstrate how
discussions and debates can be an effective tool for developing a responsible attitude

towards one's own health and the health of society.
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Let's take a closer look at the brainstorming method used to generate ideas for
disease prevention, formation and development of a healthy lifestyle [2]. The
brainstorming method is one of the most effective interactive teaching methods that
promotes critical thinking, creativity and active participation of students. In health
education lessons, this method helps secondary school students generate ideas for
addressing important issues related to health maintenance and promotion. For
example, during a lesson on «Look, it's important! Are you ready?» (prevention of
harmful habits), the teacher asks students to solve the problem: «How can we reduce
the impact of harmful habits among adolescents at school?» The students have the
opportunity to express their ideas, which can range from introducing information
campaigns to organising sports events and hobby clubs.

Another example: when discussing the topic «Eat right!» (balanced nutrition),
students can generate ideas for improving school meals or creating recommendations
for their classmates on how to maintain a healthy lifestyle through eating habits. This
method allows students to express different opinions without fear of criticism,
develops teamwork skills, promotes the analysis and synthesis of information and
informed decision-making.

Let's take a closer look at the use of case studies in health education. In our
work, we believe that cases are an analysis of real or simulated situations that allow
students to understand the consequences of their health decisions in practice [3]. The
case method in health education is an effective way to develop critical thinking and
problem-solving skills. This approach is based on the analysis of real or simulated
situations that require decision-making or suggestions for solving problems. For
example, when studying the topic of «Harmful habits and their impact on healthy,
students can be offered a case study about a teenager who regularly uses tobacco or
alcohol. The task of the students is to investigate the possible health consequences,
assess the risks and propose an action plan to support the quitting of the habit.

Another example of using case studies is to analyse a situation related to poor
nutrition or physical activity. Students may be given information about a person who

Is overweight due to a sedentary lifestyle and unbalanced diet. They are tasked with

197



developing a health plan that includes a balanced diet and physical activity. Thus, the
case study method helps students not only gain knowledge, but also apply it in
practical life situations, which helps them develop independence and responsibility
for their own health.

Another interactive method is role-playing: it allows students to experience
different roles (e.g., doctor or patient) and appreciate the importance of healthy habits
[3]. Role-playing is an effective teaching method that allows secondary school
students to actively engage in the learning process by playing the role of a specific
person or group, which helps to develop their communication skills, empathy and
decision-making abilities. This method is especially useful in health education
classes, where students can learn important knowledge about healthy lifestyles
through interaction in different situations. For example, in a lesson on first aid,
students can be assigned the roles of victim and rescuer. Students act out a situation
where they need to help with burns or bleeding. This gives them the opportunity to
apply theoretical knowledge in practice, improves their understanding of the
sequence of actions in critical situations and builds confidence in their own actions.

Another example of a role-playing game is a simulation of a family council on
the topic of «Proper Nutrition». Students take on the roles of parents, nutritionists,
and children and discuss how to ensure a healthy diet in the family. This approach
helps students to better understand the impact of nutrition on health, the importance
of balance in the diet and joint decision-making on a healthy lifestyle.

Role-playing games in health education promote the development of social and
personal skills, improve cooperation and enhance the learning process by involving
students in real-life situations.

Thus, through interactive methods, students not only gain knowledge, but also
acquire practical skills necessary to maintain a healthy lifestyle. They learn to work
in teams, solve problems, analyse health risks and make informed decisions. The
advantages of interactive learning are: it improves the level of learning, develops
students» social skills, forms responsibility for their own health, increases students»

motivation and interest in learning the basics of health. Interactive methods are
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effective for all students, including those with special educational needs, as they can
be adapted to the individual capabilities of each student.

Thus, interactive teaching methods in health education are an important tool
for developing not only knowledge but also healthy lifestyle skills. They promote
more active participation of students in the educational process, allow them to feel

the real consequences of their decisions and form a responsible attitude to health.
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Abstract. This article delves into various theoretical frameworks and the
historical progression of creative thinking among students. It traces the development
of creativity from ancient Greece to the Islamic era, highlighting the influence of
historical, cultural, and religious factors. The perspectives of Plato and Aristotle on
creativity are discussed, as well as the educational significance of ancient monuments
and the pedagogical insights of Eastern philosophers such as Muhammad al-
Khwarizmi, Abu Nasr Farabi, and Abu Ali ibn Sina. The study also reflects on the
spiritual and educational growth of our society, examining the contributions of
pedagogues like Alisher Navoi and Abdulla Avloni to education. Furthermore, the
thoughts of Yusuf Khos Hajib and Kaikovus on creative thinking and the evolving
nature of knowledge are explored. The article emphasises the crucial role of creative
thinking in 21st-century education and offers pedagogical methods to cultivate these
skills in students.
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Introduction. To analyze the theoretical approaches to creative thinking in
students and their historical development, it is necessary to understand various circles
and perspectives formed over time. These methods demonstrate the development of
educational philosophies and psychological theories related to the growth and
development of students' creativity. If Plato considered creativity a form of divine
inspiration in ancient Greece, then Aristotle considered it a form of effective
knowledge and emphasized the importance of rationality and skill in creative

processes. Currently, there are no theoretical approaches aimed at developing
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students' creative thinking. Sources note that before the spread of Islam, the lifestyle,
healthy spirituality, and intellectual way of life of the peoples living in our region
were characterized by animistic (belief in the existence of a soul or spirit of
everything), and magical (magic), the worship of inanimate objects with supernatural
powers), totemistic (leading the worship of animals, plants, and objects), and pagan
(mixed use of rituals in the form of education). In moral and spiritual education,
nurtured on the basis of ancient ideas, the concept of the struggle for the victory of
good thoughts, good words, good deeds over bad thoughts, bad words, and bad deeds
occupies the first place. In addition, fundamental approaches such as physical
punishment, persuasion, example, and demonstration are implemented to develop
spiritual and moral thinking. Educational methods were based on belief in the
supernatural power of certain things and phenomena.

The main concept of the pursuit of knowledge is the foundation of a person's
creative thinking. Our people have long strived for enlightenment. This is the reason
why scientists and intellectuals who have made a great contribution to the
development of science for the benefit of all mankind have grown up from this
people. They have amazed scientists around the world with their scientific
discoveries, creations, and innovative concepts in the field of secular and religious
sciences.

Literature review and methodology. Ferghana, Khwarazmi, Farabi, Ibn Sina,
Ulugh Beg, Bukhari, Termez, Margilani, Motrudi, Zamakhshari, and other scholars
not only conquered the heights of science and widely promoted it, but also called
upon their students to be independent observers and creators. They paid particular
attention to education. The content of pre-Islamic ancient monuments is to protect
and protect a person from spiritual and physical evil spirits, to form in them a sense
of faith in the eternal triumph of goodness, the purity of the soul and body, says A.
Mukhammadjonov. It consisted of the first concepts promoting health.

The teachings of the "Avesta" emphasize the important role of the family,
authorities, and educators in fostering independent thinking in boys and their
upbringing. At the ceremony of the "Holy Shirt," it was observed that boys and their
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teacher paid homage to the Sun and recited oaths from the "Avesta" glorifying virtues
and virtues. This training aims to strengthen children's faith in the Supreme Ahura-
Mazda, who is the embodiment of all virtues and virtues, while also strengthening
their contempt for the Ahura-Manu (Ahriman), who is associated with evil. It was
emphasized that teachers and priests are obliged to provide children with knowledge
that can distinguish between good and evil and guide them on the right path. The
teachings also emphasize that those who fight evil wisely follow the path of
Ahura-Mazda.

A historical analysis of the spiritual and educational evolution of our people
reveals the deep thoughts of prominent Eastern philosophers such as Muhammad
al-Khwarizmi, Abu Nasr al-Farabi, and Abu Rayhan al-Biruni. These scholars
emphasized the important role of teachers in fostering creative thinking and moral
development in children. According to their teachings, a respected teacher enjoys
teaching young people and sets an example in every endeavor.

In his literary works, Abu Ali ibn Sina emphasizes the important responsibility
of educators in shaping children's consciousness, emphasizing the need for a strict
and serious approach to their success, ensuring the comprehensive assimilation of
knowledge by students, using various teaching and upbringing methods,
understanding the cognitive abilities and individual characteristics of students,
developing interest in science, prioritizing the most important knowledge, giving
understandable instructions tailored to the age and intellectual maturity of students,
and using language that is emotionally reflected in children.

Alisher Navoi criticized the shortcomings of some teachers of his time, in
particular, their rudeness, greed, ignorance, and at the same time, he imposed strict
moral requirements on teachers. Navoi emphasizes that a teacher should not be
biased, try to teach an unfamiliar topic. He warns against allowing unusual behavior
under the guise of knowledge and condemns the promotion of negative habits as
contrary to the duty of a true educator.

At the same time, the teacher emphasizes the difficulty of his work: "No one

can do it, not even a person, not even a giant." A man with great power was unable to
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provide for a young man, and he taught a group of children knowledge and manners,
regardless of the difficulty.

In addition, there are a limited number of individuals in this group who have
the ability to understand; So what if a person goes through a lot of obstacles? In any
case, he is very busy with young children. Even if the student achieves the kingdom,
it is worth serving the teacher. Abdulla Avloni, one of the famous educators of the
Jadids, also prioritizes expressing his views on the teacher's personality and activities
in his works. The thinker emphasizes that the intellectual development of a child is
incomparable, and the role of parents has a significant impact on the healthy growth
of a child. He emphasizes that the development of children's intellectual abilities is "a
sacred task that depends on the teacher's attention and conscience,” and “the power,
beauty, and breadth of thought depend on the teacher's upbringing".

Discussion. The qualities listed above represent the peak of all positive
principles in the human body. The responsibility of educators and politicians is to
instill these qualities in the minds of the younger generation, directing them towards
becoming well-rounded and harmoniously developed people. This can be achieved
by creating an opportunity to appreciate the rich cultural and educational heritage of
our dear ancestors and scientists. After all, the development of a potential,
independent-thinking, free, creative personality that will contribute to the rise of our
republic among the developed countries on a global scale depends on ideal human
upbringing and experience.

Creative thinking is the main ability that surpasses science. As a result of the
manifestation of creative thinking, a specific question or solution to a problem
suddenly "blinds." This process creates a qualitatively new material or spiritual value.
A person's search, creativity, and inclination to create new ideas demonstrate their
creative potential. It is precisely this potential that stimulates personal and social
development and makes creative thinking an integral means of development.

The urgent need to develop the abilities of creative thinking in the younger
generation has become one of the most urgent scientific issues in Western

psychology, philosophy, and pedagogy. It is time to try to equip our youth with the
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tools necessary for them to move in an increasingly complex and dynamic world.

The philosophical and moral views of Aristotle and Plato, after which
A. F. Losev, N. A. Berdyaev, F. Frebel, and S. L. laid the foundation for the study of
creativity and creative thinking. Later, during the period of enlightenment, scholars
such as A. Volter, J.J. Russo paid special attention to the issues of self-development
and humanity of the individual, illuminating the essence of creativity and creative
thinking.

Creative thinking is a valuable skill necessary for successfully responding to
the demands of the 21st century, understanding learning, and solving problems. This
plays an important role not only in art, but also in the development of science and
technology. Teaching creative thinking is very important for raising a workforce with
strong professional ethics capable of developing in a dynamic and creative society.

To train qualified specialists who meet the demands of today, it is necessary to
teach students not only knowledge, but also a creative approach to issues. The
formation of creative thinking skills in students is based on their aspirations, interests,
and individual characteristics. Adapting education to foster creativity allows for the
development of mental tasks that require specific solutions arising from active
cognitive processes, such as calculations, drawings, sketches, and object decoration,
as well as personalized learning. The creative process not only creates a unique work,
but also demonstrates individual originality.

Through active participation, creative work youths the child's personality.
Psychologists characterize the consciousness and self-awareness of a person through
their participation in various events, showing the decisive role of creative activity in
the development of individual creative qualities and thinking abilities. According to
renowned psychologists, creativity manifests itself through the consciousness and
feelings of a person and reflects a system related to the cognitive process.

Results. Based on a clearly defined plan and goal, it plays an important role in
enhancing and refining students' creative thinking skills. When constructing
pedagogical processes based on educational methodology aimed at developing

students' creative thinking skills, it is important to adhere to rules and principles that
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are of particular importance. Specifically, the teacher is tasked with creating a
pedagogical and psychological environment that develops students' creative thinking
during the lesson, thereby enabling them to explore their potential. The primary goal
Is to create a foundation that allows students to unlock their full potential while
satisfying their interests and needs. It is important for each student to recognize their
individual abilities for creative thinking, which means recognizing their unique
strengths, interests, and forms of thinking, while the role of the teacher involves
identifying and nurturing these individual abilities. By acknowledging and respecting
each student's point of view, we can use their existing abilities and provide them with
appropriate guidance, thereby making them feel valued and an integral part of the
learning process. It is very useful to use interactive methods and techniques that
encourage students to think creatively during the lesson.

In addition, it is necessary to promote and support students' creative
aspirations. One of the most important and inevitable tasks facing the global
scientific and educational communities is the study of methods and means that
contribute to the development of individuals who possess not only intelligence,
knowledge, and the ability to observe independently, but also the ability to think
creatively. This research includes investigation and analysis. Historical sources show
that before the spread of Islam, the inhabitants of our region were known for their
animistic beliefs, magical practices, totemistic beliefs, and paganism. Moral and
spiritual education, brought up in the core of ancient societies, emphasized the
striving for good thoughts, good words, and good deeds, and the victory over bad
thoughts, bad words, and bad deeds. Basic methods such as physical punishment,
persuasion, example, and demonstration were used to develop moral and spiritual
thinking. Furthermore, objects and phenomena believed to possess supernatural
abilities were used as educational resources.

Conclusion. The subject "Education” is a decisive factor in the development of
students' ability to think freely. This plays an important role in shaping an active civic
stance among young people, realizing their intellectual and creative potential,

fostering optimism and inspiration.
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As a result, the historical evolution of theoretical approaches to creative
thinking indicates a dynamic and multifaceted understanding of the function of
creativity in education. Teachers, researchers and policymakers played a crucial role
in this evolution, emphasizing the importance of developing creativity in order to

equip students with the necessary skills to navigate the nuances of the modern world.
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Abstract: Global geopolitical transformations are prompting a new epoch in
social, economic, political, and spiritual-educational domains. The growing impact of
globalisation underscores the necessity to elevate the spiritual and educational
knowledge and proficiency of adolescents. The addresses and proclamations of the
President of the Republic of Uzbekistan, Shavkat Mirziyoyev, galvanise and
encourage initiatives to enhance the efficacy of spiritual and educational endeavours,
address internal and external challenges, and fortify ideological stability within
society. This paper emphasises the necessity of enhancing the processes of spiritual
and educational development through innovative methodological methods and
advancing scientific-methodological collaboration among educational institutions,
families, and communities.

Key words: youth policy, spiritual education, educational reforms,

globalization, social integration, methodological approaches.

Introduction. Modern changes taking place in the global geopolitical space
necessitate the beginning of a new era in the social, economic, political, and spiritual-
educational spheres. The increasing influence of globalization emphasizes the need to
raise the level of knowledge and education of young people in the spiritual and
educational sphere, taking into account the demands of the times. In his speech at the
large-scale meeting of the Republican Council for Spirituality and Enlightenment on
December 22, 2023, President Shavkat Mirziyoyev emphasized that "today
spirituality should be ten steps ahead of other spheres, spirituality must become a new

force, a new movement!" [1] - his speech is a cry that is both inspiring and
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stimulating. Today, critical imperatives play an important role in the methodological
organization of spiritual and educational work in our people, in increasing the
effectiveness of measures taken in this regard, in enhancing the intellectual potential,
independent thinking, worldview of young people, and in strengthening their
ideological maturity. Today, the systematic implementation of spiritual and
educational initiatives in our country, the further improvement of measures taken in
this direction, the correct formation of the intellectual potential, independent thinking
and worldview of young people, and the strengthening of ideological immunity are
considered urgent and urgent tasks at the level of state policy.

Analysis and results. The enlightener of our time, Abdulla Avloni, emphasizes
the profound truth: "Education is a matter of life or death, salvation or destruction,
happiness or disaster for us." Therefore, ignoring the significance of education and
upbringing in society and the state often leads to a person's spiritual descent.
Thinking about this, President Shavkat Mirziyoyev said, "Another important issue
that always keeps us thinking is related to the morality, behavior, in a word, the
worldview of our youth. Times are changing rapidly today. Young people are the
ones who feel these changes the most. Let young people be in harmony with the
demands of their time. But at the same time, don't forget who you are. Let the call of
who we are, of what great people we are descendants, always echo in their hearts and
inspire them to remain true to themselves. How can we achieve this? Education,
upbringing, and only upbringing.” The world is currently undergoing rapid changes.
Young people are most affected by these changes. Let young people meet the needs
of their time.

Nevertheless, he should not neglect his identity. Let our personalities and
descendants of mythical figures have a permanent resonance in the hearts of them
and encourage them to preserve their originality. What methods can be used to do
this? The statement "Education, education, and only education™[3] is indeed true. Our
current reforms are aimed at deeply revitalizing our state and society, paying special
attention to the upbringing and education of a comprehensively developed

generation. As a result of the reforms being implemented in the field of education in
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our country, it is possible to deeply understand how actively our people are moving
towards such commendable concepts.

The importance of youth education in our country has now risen to the level of
state policy. On August 23, 2019, a videoconference was held under the
chairmanship of President Shavkat Mirziyoyev, where the importance of education
and upbringing was discussed. At the meeting, special attention was paid to such
tasks as improving the system of public education, expanding the qualifications of
teaching staff and their influence in society, raising the younger generation in the
spirit of religion. At this meeting, President Shavkat Mirziyoyev, speaking about the
upbringing and morality of the younger generation, noted that "School is a matter of
life and death, a matter of the future."” The problem cannot be solved only by the
state, the government, or the authorities. This should be the responsibility and duty of
society as a whole. He argued that it is impossible to change a person or society
without changing the school. Indeed, the experience of developed countries around
the world shows that the main focus of reforms aimed at changing society is on
education, particularly in kindergartens, schools, and education.

As outlined in the Decree "On Approving the Concept of Continuous Spiritual
and Educational Education and Measures for its Implementation,” today the
education system in our country is focused on kindergartens, schools, and education.
To enhance the effectiveness of ongoing spiritual and educational education, relevant
ministries and agencies have set specific tasks for modern personnel and included
them in the training process. Their targeted, continuous education and upbringing by
their parents and the state testifies to the achievements of today's prominent youth of
Uzbekistan, who are achieving unprecedented success in various areas based on the
concept of continuous spiritual education. In this concept, upbringing and education
are inextricably linked; they are harmonious only when they are carried out
continuously. He emphasized the importance of developing patriotic youth who will
serve as leaders in their field in the future. At the same time, the concept identifies as
a priority task the modernization of scientific and technical components of youth

education in Uzbekistan, thereby contributing to the development of fundamental
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competencies and qualities based on science, increasing the effectiveness of
continuous spiritual and educational education, and placing it in a leading position in
the field of modern education

This concept requires a new, systemic approach to education, which involves a
comprehensive study of the socio-educational potential of the family, preschool
education, general secondary, secondary vocational, higher education institutions,
and mahallas, and the formation of fundamental qualities in children. It also elevates
scientific and methodological cooperation between these entities to a new level. This
is called the ultimate goal. The successful implementation of the concept of
"Continuous Spiritual and Educational Education™ is of particular importance for the
further development of the system of spiritual and educational education.

The concept of "continuous spiritual and educational education™ requires a
systematic approach to updating the educational program in elementary school. At
the same time, this concept emphasizes the important pedagogical opportunities that
gender provides in the education system. The highest level of economic, social and
political progress recognized the importance of recently achieved gender equality or
equality between men and women.

Our people have left a significant spiritual legacy in the field of education and
upbringing. Our ancestors have passed this legacy on to subsequent generations for
centuries, thereby guaranteeing the perfection of the new generation. Our rich
pedagogical experience in raising women, mothers, and girls is one of our traditions.
Families that educate girls are the most important educators and are responsible for
the future of the nation. The renowned encyclopedist Yusuf Khos Hajib understands
that the process of raising children is extremely complex. This requires the energy of
the body, the lightness of the eyes, the calmness of the heart, and the flexibility of the
midbrain. He argued that people who possess positive qualities should pass them on
to others. The development of morality, customs, traditions, and morals in an
individual requires significant effort.

It is important to remember that every parent loves their child. No parent wants

their child to become an unhappy and pessimistic person. Naturally, the success of
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every child gives parents joy, raises their spirits to the summits of mountains, and
awakens feelings of pride. The role and influence of parents in society have a
significant impact on the upbringing of children. It does not depend on the position;
the most valuable reputation and attention is achieved through honest work. A
positive impact on the upbringing of children in the family is the reputation that is
strengthened in society through honest work. At this stage, the infant strives to
Imitate the behavior of his parents. Children raised in hospitable families are also
open-hearted. It is both a necessity and a responsibility of parents to instill in their
daughters family etiquette and feelings of decent behavior from an early age.
Currently, the intensification of globalization requires a new and methodological
approach to education.

Today, due to the sharp intensification of the global competitive environment
and the dangerous situation, the education of our youth is becoming a strategically
important task. The head of our state, Shavkat Mirziyoyev, said: "Let's be careful of
unclean people with a bad upbringing! Let's protect our children from their
destructive influence! We have no right to leave our future in the hands of evil forces.
If we all work together, we will certainly be able to strengthen a healthy socio-
spiritual environment in our society. In the new Uzbekistan, the rule of law must
prevail, the punishment for crime must be inevitable. And it's going to happen.”[4] In
the new Uzbekistan, the rule of law should be ensured, criminals should be punished.
Of course, this will happen in the future. Ultimately, all our compatriots, including
teachers, parents, and mahalla leaders, will play a decisive role in the country's
development. It is precisely your efforts that help us understand that the emergence of
individuals who promote ignorance rather than enlightenment among our youth,
although they operate under the pretext of religious beliefs, poses a great danger to
our society and country. Ultimately, through spiritual and educational education,
spiritual and moral and scientific education of our youth, we can strengthen the
country's defense against both internal and external threats, encourage them to
become leaders in the country's development, thereby ensuring its preservation. We

must encourage our youth to become a comprehensively developed citizen, selflessly
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serve the people, and strengthen the spirit of national revival. Mahmudkhoja
Behbudi, a national educator, said: "An educated conscience and heart will never
disgrace its owner." Ultimately, the current era and the intensity of the times require
each of our compatriots to take a deeper and more serious look at the upbringing of
our youth in the spiritual and educational sphere. As President Shavkat Mirziyoyev
noted, the number of clashes, conflicts, and armed conflicts in various regions of the
world is steadily increasing. In conclusion, we are currently facing new challenges. In
the current very complex and dangerous situation, we all need to unite. President
Shavkat Mirziyoyev emphasizes that our brave and resourceful people, who have
undergone many difficult trials over the centuries, understand the need to continue
the path we have chosen. He believes in your wisdom and endurance, and it is this
faith that gives us the strength to overcome these difficulties together.
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OCHOBHI TPUHIMAIIN ®OPMYBAHHSA
HAYKOBHUX IOHSATH 3 BIOJIOTI'II

boanapuyk Karepuna AnapiiBHa
3n100yBayka OCBITH, MaricTp
Binaumekuii nep>xaBHUN
NearoriyHui YHIBEpCUTET

iMmen1 Muxaiina KomroOnHCBKOro
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AHoTanisi: Y cTaTTi MpoaHaai30BaHo Mnpoiec GOpMyBaHHS HAYKOBUX MOHATH 3
Olosorii y cTapumoKiacHUKIB. I[[iAKpecIIOeTbCs BaXKIUBICTh ILOTO €Tamy B
OCBITHBOMY TMpOIECI Ta BWAUIAIOTHCA KIIOYOBI TMPUHIMIMN, SKI CHPUSIOTH
e()EeKTUBHOMY 3aCBOEHHIO 010J0r1yHUX 3HaHb. Cepel LMX NPHUHILMIIB: HAYKOBICTb,
CUCTEMATUYHICTh, JIOCTYMHICTh, AKTUBHICTb, 3B’S130K 3 MPAKTUKOIO, 1HIUBIAyaTbHUN
migxig Ta emMoriiHicTb. OcoOnuBa yBara NPUIIISETHCA POJI MDKIPEIMETHUX
3B’SI3KIB, BUKOPUCTaHHS CY4YaCHUX I1H(POpPMaLIMHUX TEXHOJOTIH Ta CaMOCTIHHOI
pobotn 3m00yBauiB OCBITH. Y CTaTTl TaKOXX HAroJOMIYEThCS Ha BaXKJIMBOCTI
3BOPOTHOTO 3B'SI3KY MIXK YYUTEJIEM Ta 3700yBayaMu OCBITH MiJ 4ac ypOKiB O10JI0TTi.

KarouoBi ciaoBa: (opMyBaHHS HAyKOBHX IOHSTh, O10JIOTiS, MPUHIIUITH

HaBUYaHHS, 3aKJIa/I1 3arajJbHOT CEPeIHBOT OCBITH.

Bupuennst Oiosyorii B 10-11 kmacax 3HameHye c00OI0 BaKJIMBUH eTam y
MIATOTOBIIl 3/100yBa4iB OCBITH [JI0 TOJAJBIIOIO HaBYaHHS Ta mpodeciitHoro
camoBHu3HaueHHs. Lleii mepion XxapakTepu3yeThCsl HE JIUIIE PO3IMIMPEHHIM 3HAHb TPO
KUBI OpraHi3MHM Ta iXHI B3a€MO3B'S3KM 3 HABKOJUIIHIM CEpPEIOBUINEM, aje W
(GbopMyBaHHSAM CTIMKMX HAyKOBUX MOHSTH, SIKI CTAHYTh OCHOBOIO JJII PO3YyMIHHS
CKJTaIHUX O10JIOTIYHHMX TEOpil Ta MpHUHIUIIB [6; 8].

EdextuBHe (opMyBaHHS HAyKOBHUX MOHSATH 3 Oiojorii 3700yBauiB OCBITH

10-11 xrnaciB IpyHTY€EThCS Ha HUBI KIOUOBHUX MPUHITUINB, SKI BPaXOBYIOTh BIKOBI
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0COOMMBOCTI 3100yBadiB OCBITH, PIBEHb iXHBOI MIATOTOBKM Ta AWAAKTHYHI LTI
HaByaHHi. Jlo Takux TOpUHOMIIB HanexaTh: HaykoBicTe: 3abe3nedeHHs
BIJIMOBIAHOCTI 3MICTy TIOHSATh CYYaCHUM HAyKOBHM 3HAaHHSM Ta TEOPIsM.
CucremaTnuHicTh: BUBYEHHS TOHATH Yy 4ITKIM MOCTIOBHOCTI, 3 OMNOPOIO Ha
norepeHl 3HaHHS Ta MOCTYNOBE YCKIagHEHHs Marepiany. JloctymHicTs: Bukman
MNOHATh 3pPO3YMIJIOI0 MOBOIO 3 BHUKOPHUCTAHHSIM HAOYHMX METOJIB HaBYaHHS Ta
JIOCTYIHUX TMPHUKIaIIB. AKTUBHICTh: 3aly4eHHsS 3700yBadiB OCBITH J0 aKTHUBHOTO
Iporecy Mi3HaHHS 4Yepe3 JOCHITHUIIBKY MJiSJIbHICTh, Ja0opaTopHi poOOTH Ta
MPaKTUYHI 3aBJaHHA. 3B'A30K 3 MPAKTUKOW: JleMOHCTpallisi TPaKTUYHOTO 3HAYEHHS
O10JIOTIYHUX TOHATH Ta IX 3aCTOCYBAaHHA B PIZHHUX Tally3fX HAYKHM Ta TEXHIKU.
InuBinyaneHuil miaxia: BpaxyBaHHsS 1HIMBIAyaJIbHUX OCOOJHMBOCTEH 3100yBadviB
OCBITH, iXHIX 3Ai0HOCcTel Ta TeMiy HaByaHHs. EmomiiiHicTe: CTBOpeHHs
CHPUATINBOI eMOLIHHOI aTMOoc(hepr Ha ypoKaX, BUKOPUCTAHHA LIKaBUX METOMIB Ta
3aBJIaHb, SKi CTUMYJIFOIOThH Mi3HABAJIbHY aKTUBHICTH 3100yBadiB ocBitH [1; 4].

Peanizamiss mMX OPUHLMOIB y HABYaJIbHOMY IMIPOLECI CHOPHUSIE HE JUIIE
rMOOKOMY Ta YCBIJIOMJICHOMY 3aCBOEHHIO YYHAMH OlOJIOTIYHUX 3HAHb, aje W
PO3BUTKY iXHIX KPUTHYHOTO MHCJICHHS, JOCITIIHUIKMX HAaBHUYOK Ta TBOPYOTO
MTOTEHITIAITY.

OxpiM BHUIlI€3a3HAYEHUX, BAKIUBO TAKOX MIJKPECTUTH POJIb TaKUX (DAKTOPIB,
AK:

1. MibknpeaMeTHi 3B’ s13ku: BcTaHOBIIGHHS 3B’ S3KIB MiXK 010JI0T1€10 Ta THITUMH
HaBYAJIBHUMHU TpPEAMETaMU, TaKUMU SIK XiMisl, (pi3uka, maTeMmaruka, reorpadis, 1o
CIPHUSIE KPAIIOMY PO3YMIHHIO O10JI0TTYHUX SIBUII.

2. BuxopucranHs cy4acHMX 1H(OpPMAaLIMHUX TEXHOJIOTIH: 3acTOCYBaHHS
KOMIT'FOTEPHUX MpOorpaM, MYJIbTUMEIIMHUX PECYpCiB Ta IHTEPAKTHUBHUX METO/IB
HaBUYaHHS, K1 pOOJISITh MPOIEC HAaBYAHHS OUTBII IIKAaBUM Ta €(hEKTHBHUM.

3. CamocriitHa po6oTa 3700yBauiB OCBITH: 3a0X04YEHHS 3/100yBaviB OCBITH 10
CaMOCTIMHOrO MOIyKy 1H(poOpMalii, aHami3y AaHuX Ta (QOPMYIJIOBAHHS BIIACHUX
BHCHOBKIB, 110 CIIPHUSI€ PO3BUTKY IXHBOI CAMOCTIMHOCTI Ta BiAMOBIAANBHOCTI [3].

dopMyBaHHS HAYKOBUX MOHATH 3 O10JIOTIT Y CTapIIOKJIACHUKIB € BAKIMBUM U
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CKJIQJHUM TPOIECOM, SKHM TOTpeOye UITKUX MPUHIUIIB Ta METOAUYHOTO
3a0e3MeYeHHs.

[IpyHIMIIM HAaBYAHHS — 116 OCHOBOTIOJIOXKHI 1]1€1, sIKI BU3HAYAIOTh 3MICT, (popMH
W METOaM HaBYAIBHOI POOOTH Ta TPYHTYIOThCS HAa 3aKOHOMIPHOCTSX IPOIIECY
HaBYaHHA. IX JOTpuMaHHs 3a6e3neuye eeKTHBHICTh Ta Pe3y/IbTaTHBHICTh HABYAHHS
[3;6].

Jlo OCHOBHUX TPUHLUIIB (OPMYBaHHS HAyKOBUX MOHSITH 3/100yBadiB OCBITH
10-11 xaciB MU BIJHECIH TaKl:

1. HayxoBictb: [lOHATTS NOBUHHI TIPYHTYBAaTHCSi HAa CYYaCHHX HAyKOBHUX
3HaHHAX Ta Teopisix. BoHM MaroTh OyTHU YITKMMHU, TOYHUMHU Ta JAKOHIYHUMHU. Ix crmin
(GhopMyIIIOBaTH BIATIOBITHO /10 BIKOBHX Ta IICHUXOJOTIYHHX OCOOJIMBOCTEH 3/100yBadiB
ocBitu 10-11 krmacis.

2. CucremaTtnuHicTh: [IOHATTS MOBUHHI BUBYATHUCS B CUCTEMI, 3 YpaxXyBaHHAM
iX B3a€MO3B'SI3KIB Ta MiAMOPSAKOBAHOCTI. BaXkuBo WTH Bij MPOCTOTO JIO CKIAAHOTO,
B1JI 3arajJJbHOTO J0 KOHKpeTHOro. HeoOX11THO BUKOPUCTOBYBATH PI3HOMAHITHI METOIN
Ta (OPMH HABYAHHS, SIKI CIIPUSIOThH 3aCBOEHHIO MOHSTH B iX cuctemi [1; 2].

3. AxrtuBHICTh: 37100yBaudl OCBITMU MOBUHHI OyTH aKTUBHHUMH YYaCHUKAMH
npouecy (GOpMyBaHHS MOHATh. IM CJiJg HagaBaTH MOMIIMBICT CaMOCTIii{HO
JOCIIIKYBaTH, €KCIIEPUMEHTYBATH, pOOMTH BHUCHOBKH Ta y3arajdbHEHHsA. BakinBo
BUKOPUCTOBYBAaTH MPOOJIEMHI CHUTyalli, €KCKypcCli, €KOJIOTI4HI MOXOIu SIKI
3MYIIYOTh 3100yBayiB OCBITH MUCIIUTH KPUTHYHO Ta IIyKAaTH HOBI piteHHs [5; 7].

4. 3B’430K 3 mpakTUKoro: [IOHATTS MOBMHHI MaTH NPAKTUYHY LIHHICTH Ta
3aCTOCOBYBATUCS B pEaJbHOMY JKHTTI. BakIMBO BWKOPHCTOBYBAaTH TPHUKIATU 3
PEAIbHOTO JKUTTS, SIKI CIOPUSIIOTh KPAllOMY PO3YMIHHIO MOHSTH. 31100yBayl OCBITH
MOBMHHI MaTH MOJIMBICTh 3aCTOCOBYBATH 3700yTi 3HAHHS HA ITPAKTHUIII.

5. InpuBinyanpHUM miaxia: Buknagad moBUHEH BpaxoBYBATH 1HIAWBITyalibHI
0COOMBOCTI 3100yBaviB OCBITH, iXHI 3M10HOCTi, 1HTEPECH Ta PIBEHBb MIATOTOBKHU.
BaxnnBo BUKOpUCTOBYBAaTH Ju(EpeHIIHOBaHUN MiAXiA [0 HaBYaHHS, SKUM
JI03BOJIUTH KOKHOMY YYHIO MaKCHMaJIbHO e(DeKTHBHO 3aCBOITH MOHATTS [8;9].

6. Emomiitna HacuueHicTh: [Iporiec QopmyBaHHS TMOHATH TOBHHEH OyTH
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€MOLIIHO HACUYEHUM, 1100 3aIliKaBUTHU 3700yBadiB OCBITU Ta CTUMYJIOBATH iXHIO
Mi3HaBaJIbHY AaKTHBHICTh. Ba)XJIMBO BHUKOPHUCTOBYBAaTH pI3HOMAHITHI METOAM Ta
dhopMu HaBUYaHHS, SKI CIPUAIOTH €MOIIMHOMY CHpUHHATTIO iH(opMalii. Buknamgau
MOBUHEH MPOSIBJISITH €HTY31a3M Ta IMUPHHA 1HTEpec IO IMpeaMeTa, IO TakoX Oynae
MaTH eMOIIIMHUHN BIUIUB Ha 3/100yBaviB OCBITH.

7. BukopuctaHHs cy4dacHuX 1HQopmamiiHux —TexHosoriii:  Cy4acHi
iHGOpMaIlIiHI TEXHOJOTI] MOXYTh 3HAYHO MIJBUIIUTH €(PEKTHUBHICTH (HOpMyBaHHS
HAayKOBHX TMOHATH 3 Olosiorii. BaXaIuBO BUKOPHUCTOBYBATH PI3HOMAHITHI OHJIAMH-
pecypcH, BiieoMaTepiaiu, IHTEpaKTUBHI BIpaBU Ta cUuMyJIslii. [{e 103BOMUTE yUHAM
OTPUMYBATH JOCTYI J0 aKTyaJdbHOI iH(pOpMaIlii, Bi3yani3yBaTH MOHATTS Ta 3pOOUTH
IPOIIeC HaBYaHHS OLIbBII I[ikaBUM Ta auHamiuHuM [4;10].

8. 3BOpoTHUH 3B'30K: BaxnuBO maBaTHM Y4YHSAM 4YITKMI Ta CBO€YACHUU
3BOPOTHHM 3B'I30K 100 IXHKOI poOoTH. Lle qomomorke iM 3p03yMiTH CBOI TTIOMUJIKH,
CKOPUTYBaTH iX Ta TIOKpalllUTH PO3YMIHHS TOHATh. Buknamau  mMoxe
BUKOPUCTOBYBAaTH PI3HOMAaHITHI METOJM OLIIHIOBAHHS 3HAaHb Ta HAaBUYOK 300yBayiB
OCBITH, TaKl SIK TECTH, YCHI Ta MTUCbMOBI pOOOTH, IIPOCKTH Ta MPE3CHTAIT].

Takum unHOM, BUBYeHHs Oiosiorii B 10-11 kmacax Bigirpae BaKJIUBY pOJib y
MIATOTOBINl 3/I00yBa4iB OCBITH [JI0 TIOJAJBIIOIO HaBYaHHSA Ta mpodeciiiHoro
camoBU3HaueHHA. lleil mepion 3HaMEHyeTbCS HE JIMIIE PO3LIMPEHHSM 3HaHb PO
’KUBI OpPraHi3MM Ta iXHI B3a€MO3B'S3KU 3 JOBKULIAM, ane ¥ (OpMyBaHHAM CTIMKHX
HAayKOBUX TOHSTH, SIKI CTaHYTh OCHOBOIO JUISI PO3YMIHHSI CKJIQJHHX O10JIOTTYHHX

TEOPii Ta MPUHLMIIIB.
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VIIK 372.9232
®OPMYBAHHS ICUXOPI3UYHUX MPOLECIB Y TITEN
JTOIKLJILHOTO BIKY 3ACOBAMM PYXJIMBUX ITOP

Biubko Cepriii MukoJiaitlopu4

K.IL.H., TOUEHT

I'onuapoB Mukura OJiekciiioBu4

Crynent

JlonOacwkuit Aep>KaBHUMN MeIarOT1YHUN YHIBEPCUTET,
M. ClioB’HCBK, YKpaiHa

AHoTanisi: Y cTarTi 0XapakTEPU30BAHO MOHITTS «ICUXO(I3UYHI SKOCTI» Ta iX
BIUIMB Ha PO3BUTOK JITE€H JOMIKIILHOTO BiKy. Bu3HaueHO, 0 pyXJIMBa rpa BUCTYIIA€
e(eKTUBHUM 3aCO00M KOMILUIEKCHOTO BJIOCKOHAJICHHS SIK TMCUXIYHUX TaK 1 (PI3UYHHUX
AKOCTeM y JiTed JaHoi BIKOBOi KaTeropii. OmmcaHo KpuTepii, MOKa3HUKH Ta
MIPOBEICHO [IIarHOCTUKY PIBHIB PO3BUTKY MCUXIYHUX 1 (DI3UYHUX SKOCTEH [iTeH
CEPEIHbOTO JMOMIKIIHHOTO BIKY.

KurouoBi cjoBa: JTOMIKIIBHUN BIK, PYXJHMBI ITPU, CIOKETHI 1TpHU, NCUXIYHI

SIKOCTI, (D13UYHI SKOCTI, ()i3WYHE BUXOBAHHS, I'PU-3MaraHHs, irpu-ecradery.

AHani3 ICHYIOYMX TPOrpaM HaBYaHHS 1 BUXOBAHHS B JUTSYHMX JOMIKITEHUX
3aKJIajjaXx JI03BOJIMJIO Ham 3pOOMTH BHUCHOBOK MpPO T€, IO B IPOLECI MPOBEACHHS
(GI3KYIBTYPHUX 3aXOAIB Y PEKUMI JHS MPALIBHUKU JUTSYUX AOLIKUIBHUX YCTaHOB
31€01TBIIIOT0 HE BUKOPUCTOBYIOTH MIMPOKI MOKJIUBOCTI (DI3MYHUX BIPAB 1 PYXJIUBHUX
1rop AJis pO3BUTKY MCUXIYHUX MpoILIeciB aAiTei 3-6 pokis [2, c. 32].

JIOWIKINbHUI BIK € BaXJIMBUM e€TanoM Yy (GOpPMYBaHHI Ta CTaHOBJICHHI
OCOOHUCTOCT] TUTHUHU. Y 3a3HAYCHHUM BIKOBUU TEPIOJl BAKIMBO PO3BUBATH y JTUTHHU
HE JUIIe NCUXIYHI mpouecu, a i ¢gizuuni. CyyacHi aiTd 0araTo 4acy MpoBOJATH 3a
raJpKeTaMy Ta TEJIeBI30pOM, TPH IIBOMY 30BCIM Majo 4acy 3a PYXJIHBHUMHU ITpPaMH.
ToMmy y 3aknmagax [AOMIKUIBHOI OCBITHM BaXJIHMBY pOJb BIABOIATH (HI3UUHOMY

BUXOBaHHIO, K€ BKJIFOYA€ B ceOe pi3Hi 3acobu Ta popmu podotu [1, c. 12].
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3 MeTor0 OLIbIl 00'€KTUBHOI XapaKTEPUCTUKHU CTaHy JAaHOl mpodieMu Oynu
MPOBEJCH] COIOJOTIYHI JOCTIKEHHS, IO TMOJIATAId B aHKETyBaHHI (haxiBIliB-
npakTUKiB (n = 21) Ta megaroriyHoMy aHaii3i 3MicTy 19 (i3kyabTypHUX 3aXOiB
(paHKOBOI TIri€HIYHOT TIMHACTUKH, (I3KyJIbTypHUX 3aHATh, PYXJIUBUX Irop Ha
MPOTYJISTHKAaX) Y PeXKUMI1 JHS JTITeH pI3HUX BIKOBUX TPYII.

PesynbraT mpoBeneHUX JOCHIKEHb J03BOJWIN 3’scyBaTd, 1o 90,5%
OTMHUTAHUX PECTIOH/ICHTIB TTO3UTUBHO CTABJISITHCS 0 3aCTOCYBAaHHS 3aC00iB (hi3HIHOTO
BUXOBAHHS y PO3BUTOK MCUXO(I3UUHUX MPOIECIB JOMKUIbHUKIB. [Ipuuomy 57,1%
BBQXKAIOTh 32 MOXKJIMBE PO3MOYMHATH TaKy POOOTY 3 IThbMU 3 TPHOX pOKiB, 19,0% - 3
4OTUPBOX 1 23,9% - 3 'ATUPIYHOTO BIKY.

binbmicte onuranux (81,0%) BreBHeHI y ToMy, 10 Yy GI3KYJIbTYpPHUX
3aHATTAX MOXKHA CTBOPIOBATH JIiTed BCI YMOBH, MIO JO3BOJISIIOTH PO3BHUBATH
HEOOX1H1 MCUXI4H1 SIKOCTI. 3-TIOMIK ONMUTAaHUX (PaxiBIIB JOMIKIIBHOTO BHXOBAaHHS
mumie 23,8% 3a iX TBEepKEHHSIM HE BEAyTh Ili€i podotn. OgHAK HA MUTAHHS TPO
BIKOBI MEXI CEHCUTHMBHHMX IEPIOJIB PO3BUTKY ICUXIYHHUX MPOLECIB OUIBIIICT
PECIIOHICHTIB HE 3MOTJIM JaTH YiTKO1 BiAMOBI/I.

TakuM 4yuHOM, a0COJIFOTHA OUIBIIICTh PECHOHACHTIB BBaXKa€, 110 PO3BUBATU
MCUXI4YHI Tpouiecu naite 3-6 pokiB 3acobamu (HI3UYHOTO BUXOBAHHS MOXKHA 1
MOTPiOHO, aJie Ha MTUTaHHS, MOB'SA3aHl 3 TEPMIHAMHU Ta METOJIMKOIO TIPOBEACHHS JIaHO1
po0OOTH, HE TAIOTh 33/I0BUIHHOT BIMIOBI/II.

Y KOHTEKCTI IIbOTO PO3AUTY JOCHKEHb OyJI0 BHBYEHO KOHCICKTH
MPOBEACHHS (PI3KYJIBTYPHHUX 3aXO0/IB, 1110 € B PEKUMI JHS AOLIKUIBHST.

Sk 1 mepenbauanocs, 3aBAaHHA NpoBeACHHS (DI3KYIBTYpPHUX 3aXOAiB Oyiau
oOMeXeHi, B OCHOBHOMY, BUXOBAHHSIM y JIITE€H TIr€HIYHUX HABUYOK, (POPMYyBaHHSIM
OCHOBHHX pyXIB (X0ab0a, OIr, MeTaHHs, JIa3iHHS, CTPUOKH) Ta PO3BUTKOM JAESKUX
¢BuuHNX sKocted. Pazom 3 THM y 3MmicTi 0ararbox pyXJIUBHX Irop, IO
3aCTOCOBYIOThCS MiA Yac (i3KyJIbTYpHUX 3aXO[1B, 3aKJIaJ€HO 3HAUHI MOXJIMBOCTI
JUISl CTBOPEHHSI YMOB, IO CTUMYJIOIOTH PO3BUTOK TCHUXIYHMX MPOLECIB JITEH
JOLIKIIBHOTO BiKY [5, ¢. 23]. Ajie B )KOJIHOMY 3 aHaI130BaHUX KOHCIIEKTIB IO 1€ HE

3raly€rbCs, HC KaXXy4UHd BXKC IIPO TC, IO HC BIAAJIOCA BUABUTHU HasIBHICTb 6y,ZIB-}IKOI

220



CUCTEMH Y 1L1ii1 poOOTi.

TakuM 4YMHOM, pe3ylnbTaTH COLIOJOTIYHUX  JOCHIIKEHb, a TaKOoX
MeJJaroT1YHOT0 aHaJi3y 3MICTY (PI3KYJIBTYPHHUX 3aXOMAIB y PEKUMI JHS JOMIKUIBHAT Y
MPUHIINII TITBEPAMIHN HAIll IPUITYIIEHHS PO HU3bKY €PEKTUBHICTH BUKOPUCTAHHS
3ac00iB  (DI3UYHOTO BUXOBAHHS B JUTAYUX JOIIKUIBHUX 3aKjiajlax 3 METOI0
onTuMizallli mporecy mpodeciifHO OpraHizoBaHOTO BIUIMBY Ha PIBEHb PO3BUTKY
MCUXIYHUX MPOLIECIB JiTeH 3-6 POKiB.

CTpyKTypHUMH €JIEMEHTaMU PYXJUBUX 1rop € 1rpoBi [ii, mpaBuia i
OUAAKTUYHUI Matepiaj, poJib 1 ctoxkeT. [IpaBuna B HUX cOpMyIbOBaH1 10 MOYATKY
TPH, BIAKPUTI A1 TUTUHA. 3 JOTPUMAHHIM TIPABUII TIOB'SI3aHUHA PO3BUTOK JOBUTBHHIX
pYyXiB, KOJM TMOTPIOHO CTpUMAaTh Oe3MocepeHe CIOHYKaHHS (HE BTIKATH BIiJ
«KOTHKa» 10 IEBHOI'O CUTHAITY), 3araiibMyBaTH Aii («JleHb 1 Hiu») ado 3MIHUTH iX 3a
cUrHaJIoM Benydoro («Mope XBUITIO€ThCs»). PyXiuBi irpu nepeayciM crpsiMoBaH1 Ha
PO3BUTOK OCHOBHUX PYyXiB 1 ()OpMyBaHHSI PyXOBUX SIKOCTEH, BIJUYTHO BIUIMBAIOTH
BOHHU 1 Ha MCUXIYHUHN PO3BUTOK (MOPAbHO-BOJIIBOBY C(hepy) IUTUHU. Y KOJEKTHBHUX
PYXJIMBUX Irpax BIJOYBA€ThCS CTAHOBJIECHHS OpPraHi3allliHUX 1 KOMYHIKaTMBHUX
yMiHb IUTHHH. B irpax-3Maranusx, irpax-ectaderax JOUIKUIbHUK BUYUTHCS OCATATH
METH, JISTH 32 ITHCTPYKIIIEIO JTOPOCIOro, KOHTPOJIIOBATH CBOIO MOBEAIHKY 1 Aii. Tak
BiH MEpeBips€ CBOI MOXJIMBOCTI, TOPAUTHCS JOCATHYTUMH PE3yJIbTaTaMU, BUUTHCS
padiTH YCIIXy TOBapulla, CliBIEPEeKUBATH, fonomaratu [ 1, c. 223].

IrpoBa AisIbHICTE BIUTMBAE HA POPMYBAHHS JOBIILHUX MCUXIYHUX MPOIECIB: Y
I'pl OYMHAIOTh PO3BUBATHCS JOBUIBHI yBara i maM'stb. B yMoBax rpu IiTu Kpaiie
30CEpPE/KYIOThCS, OUIbIIE 3amaM'sTOBYIOTh, HDK IIiJI 4ac JIa0OpaTOPHUX AOCIIJIB.
Caigoma MeTa (30CepeIuTH yBary, 3amam'siTaTd 1 MPUTaaaTH) BUPI3HAETHCSA TUTUHOIO
Haiisiermie y rpi. Ii YMOBH BUMAararoTh BijJl TUTUHH 30CEPEIPKEHOCTI Ha MpeaMeTax,
BKJIFOYCHUX B ITPOBY CHUTYyalllf0, Ha 3MICTI Al 1 croxkery. Jlutuna, sika HEe Oyne
YBa)XHOIO IO TOTO, L0 BHMAarae MoInepeaHsl irpoBa CUTyallis, HE 3amam'sTae yMOB
rpu, Oyne BiACTOpoHeHa ojHodITKamMu. I[lotpeba y cHiIKyBaHHI, €MOIIHHOMY
3a0XOUEHHI BUMAara€ Bil JUTUHA IJIECOPSIMOBAHOI  30CEPEIKEHOCTI 1

SaHaM'H-TOBYBaHH}I.
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IrpoBa cutyanis 1 1ii B HiM MOCTIMHO BIUIMBaIOTh HAa PO3BUTOK PO3yMOBOI
TSTBHOCT] JOMIKUTBHHUKA. Y TPl BiH BUMTHCA AISTH 13 3aMIHHUKOM TIpEIMETa - Ja€
3aMIHHMKY HOBY (irpoBy) Ha3By, Jl€ 3 HHM BIANOBIZHO JIO Ha3BH.
[IpeameTn-3aMiHHUKHU CTalOTh OTIOPOTO JJISI MUCIICHHS.

Ha ocHoBI1 aHamizy JiTepaTypHUX JaHUX, ONMUTYBaHHS (PaxiBIiB JOMIKIILHOTO
(GI3UYHOrO0  BHXOBaHHS, BJIACHI  MEJAroriyHi  CHOCTEPEKEHHS  JAO03BOJIMIU
kimacuikyBaTd PyXJWBI ITpU IS JITEH TOMIKIIBHOTO BIKYy, IO 3a0e€3MeuyroTh
dhopmyBaHHS TICUX0(13YHUX MPOIIECIB y IAHOTO KOHTUHIEHTY.

AKTyanpHICTh CTBOPEHHS KOMIUIEKCY IIPOBUX 3aHATh 3 (OPMYBAaHHS Ta
PO3BUTKY IMI3HABAJIBHOI chepu AITeH MOB’A3aHI 3 TUMH HOBOYTBOPEHHSIMH, SIKI
B1I0yJIMCA B CUCTEMI Cy4acHOi OCBITH: BBEJIEHHS HOBUX IPOrpam, 3MiHUJIACh caMa
CTPYKTypa BUKIIQJIaHHS, TIPEI SBISIOTHCSA BCE OUIBII BHCOKI BUMOTH JO JITEH, SIK1
BCTYNalOTh 70 MEPHIOro Kiacy. ToXX KOMIUIEKC ITPOBUX 3aHATh 3 (PopMyBaHHS
Mi3HaBaJIbHOI cpepu Ma€ CKIIAATUCS 3 ITOp, HAITPABJICHUX Ha!

1) po3BHTOK Ti3HABaJbHUX TpoleciB (yBaru, CHpUAMAHHS, IaM’sTi,
MUCJIEHHS, YSIBH) Ta IpIOHOT MOTOPUKH;

2) (opMyBaHHS NMPUPOIHHO-HAYKOBUX 3HAHB Ta YSABJICHb;

3) PO3BUTOK KOMYHIKATUBHMX HABHYOK T4 HABHUOK CAMOPETYJISIII.

Meronuka  poGoT 3  OiTbMH  Mae  OyayBaTHCS B HampsAMi
0COOUCTICHO-30PIEHTOBAHOI B3a€MO/IIT 3 TUTUHOIO, POOUTHCS aKIIEHT HA CaMOCTIMHE
EKCIIEpUMEHTYBAaHHS Ta TIONIYKOBY aKTHBHICTH JiTed. IrpoBi 3aHATTS MaroTh
OyIyBaTUCSl TAKUM YMHOM, 100 MPOTSTOM BChOTO MEPIOAY Y CTAPIIUX JOUIKIJIbHUKIB
30epiraBcs CTIMKUI IHTEpeC.

Jlnst ontumizamii yMOB (OpMyBaHHS TICHXIYHHX TMPOIECIB MIKOJISAPIB OyIio
pO3p0o0JIeHO KOMIUIEKCH (I3UYHUX BIpaB 1 pyxJuBUX irop. JlaHi KomIuiekcu
MPOBOJMIINCS il 4Yac (i3KyJbTYpPHHX 3aXOJIB y peXuMI JHS JiTed (paHKOBa
ririeHivYHa riMHACTUKa, (PI3KYIBTYpHI 3aHATTS, MPOTYJISTHKY Ta 1H.).

VY negaroriyHoOMy €KCIEPHUMEHTI, 110 MPOBOAUBCS MPOTATOM BOCHMHU MICSIIIB
(>xoBTeHb 2023 p. — yepBeHb 2024 p.), B3sUIM y4acTh JITH BIKOM 3-6 POKIB AUTSIYHX

nomKiIbHUX ycTaHoB Ne 2 m. [lonraga.
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Pe3ynbrat eKCneprMEeHTY OLIHIOBAIHUCS AUQPEPEHIIHOBAHO ISl JIBYATOK Ta
xyonmurkiB. Ha migcTaBi aHamizy BUXIIHOTO PIBHS PO3BUTKY ICHUXIYHHUX IPOLIECIB
JTTA Oyayd PO3MOALNICHI Ha KOHTPOJbHY (n = 13) Ta eKCHepuMEHTAJIbHY TIpyIy
(n=12).

VY rpymax nited TpUPIYHOTO BIKY XJIOMYUKUA 3 EKCHEPUMEHTAIBHOI TPYNH
MepeBEepUININ Ha JOCTOBIPHOMY PIBHI CBOIX OJHOJIITKIB 13 KOHTPOJBHOI 32 PIBHAMU
PO3BUTKY BCiX MCUXIYHUX MPOIIECIB, BUKIIIOYAIOYH YBary.

TpupiuHi AiBYaTKa E€KCIIEPUMEHTAIBHOI TPYMU TaKOX MEPEBEPIIMIIA CBOIX
OJIHOJIITKIB 32 PIBHEM PO3BUTKY BCIX MCUXIYHUX MPOLECIB, KPIM IMOKA3HUKIB YBaru.

VY KOHTEKCTI BUIIEBUKIAJCHOTO CTA€ OYECBUIHUM aOCOJIOTHE MEPEeBaKaHHS
IrpoBUX (OpM PO3BUTKY MCUXIYHUX MPOIIECIB JITEH AONIKUILHOTO BIKY HaJl IHITUMHU.

Pa3om 3 TuM, B X0/1i TPOBEJECHHS ITPOBUX 3aHATh BUSBUIIUCH JCSKI METOJUYHI
0COOJIMBOCTI, IO BUMAararoTh, Ha HaIly AyYMKY, CBOTO PO3TJIsAY.

VY 3B"3Ky 3 UM c(HOpMYJIbOBaHI KiJIbKa 3arajiIbHUX 1 MPUBATHUX IOJIOKEHb,
AK1, 3 OJHOr0 OOKY, IEBHOIO MIPOI0 (GOpMaIi3yIOTh METOJIUKY MPOBEAEHHS ITPOBHUX
3aHATh, &, 3 IHIIOrO OOKYy, 3HAYHOIO MIpPOI0 TIOJIETHIYIOTh OpTaHi3aIlio Ifi€l
TISUTRHOCTI. [0 3araJbHUX METOAUYHHUX ITOJ0KESHb MOYKHA BIJTHECTH TaKi:

1. ¥V xoxai mpoBefeHHS ITPOBUX 3aHATH 3 PO3BUTKY MCUXIYHUX MPOIIECIB MITEH
JIOIIKUIBHOTO BIKY HEOOX1JIHO BUKOPUCTOBYBATH HE TUIHKU JOOpE 3HAHOMMI TUTHHI
IrpoBUIA MaTepiall, aje 1 3aCTOCOBYBATH ITPH 3 €JIeMeHTaMUu HOBU3HU. [Ipuyomy, ynm
CTapIIvi BiK, TUM OUIbIIIE HOBHX IrOp Ta BIPaB MAIOTh 3aIy4aTHCh MEJAarorom s
1i€i poOoTH.

2. Bumora 30UTbLIEHHS [1alla30HY MpPOSIBIB TCUXIYHUX MPOLECIB JUTHUHU
3YMOBJIIOE€ HEOOXIIHICTh PO3IIUPEHHS CIEKTPY 3aCTOCOBYBAHMX METOIMYHHUX
NpUHOMIB 3 ypaxyBaHHSM IHJIMBIAyaJlbHUX OCOOJUBOCTEH pIBHIB PO3BUTKY
MUCJICHHS, yBaru, aM'aTi, ysiBU Ta CIPUHHATTS JTITCH.

3. IHuTenexTyanbHa PO3KYTICTh, 3aCHOBaHA HAa TTOCHJIBHOCTI IrPOBHX 3aBJaHb Ta
3arajJbHOMY MO3UTUBHOMY €MOIIIHHOMY (DOHI 3aHATTSI.

Y Tol e Yac € KiuIbKa MpPUBaTHUX IIMTaHh METOJWKH OpraHizaiii Ta

POBEACHHS IrPOBUX ()OPM 3aHSITh.
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[To-mepmie, me mnpobiieMa OIHKK €(PEKTUBHOCTI TMEJAroriYHUX BIUIMBIB.
3aradbHONPHUMHATA  CHUCTEMa  BUSIBICHHS  Pe3yJbTaTHBHOCTI  MENAroridyHoOro
EKCIIEPUMEHTY Ha OCHOBI BU3HAYEHHS 3MIH Yy JOCIIIKYBAaHOMY BJIACTUBOCTI abo
SAKOCTI JIO 1 TICAS HBOTO HE BHUKIMKAE CyMHIBIB. OIliHKa, IO XapaKTEpHU3YE
KOHTHUHTEHT, 10 BHUBYAETHCS, 3arajoM, IOBMHHA JOTOBHIOBATUCA 1 JEIKUMU
IHUBITyAIbHUMH XapaKTePUCTUKaMH €(EeKTUBHOCTI HABYAHHS JTUTUHU, TAKUMU SIK:

- TMHAMIKa TO3UTHUBHUX PE3yJIbTaTiB AUTUHU y BUKOHAHHI ITPOBUX 3aB/IaHb;

- IHOWBIAyaJibH1 JOCSATHEHHS JiTeH y TecTaxX, II0 XapaKTepHU3YIOTh PIBEHb
c(hOpMOBAHOCTI MICUXIYHUX MPOIECIB,;

- HasBHICTH MI3HABAJILHUX IHTEPECIB Y JUTHHU, IO OLIHIOIOTHCSA B MPOLECI
NeAaroriyHuX CroCTEPEKEHb.

[To-npyre, HEOOX1THO BU3HAYATH JOLJIbHY YEProBICTh PO3BUTKY IMCHUXIYHUX
npoiieciB. CTporo oOOIpyHTyBaTH dYepryBaHHS KOMIUIEKCIB 1rop 1 BIOpaB HE
MPE/CTABISIETbCS PEATbHUM, XO4Ya 3 JOCTAaTHBOIO JOJEI0 BIEBHEHOCTI MOJKHA
3aMpoNOHYBATH TIOYMHATH II0 pOOOTY 3 PO3BUTKY MUCICHHS, TaK SK PO3YMOBI
orepariii JiexaTh B OCHOBI YSIBH, CIIPUAHATTS, yBar Ta rmam'sTi.

[lo-Tpere, BUXIIHUWA PIBEHb PO3BUTKY IICUXIYHUX IMPOIIECIB, 3BUYAHHO B
MeXax HOpMH, Ma0yTh, HE BIAIrpae BU3HAUAILHOI POJIl MIPHU OpTraHi3aIlli rpym JiTen
JUTst IrpoBHX 3aHATh. [IpaBuiibHO miniOpaHi irpu Ta BOPaBU JO3BOJISIOTH BiJCTAIOUUM
TITSAM TIJIBUIIUTH CBOi MOJMJIMBOCTI, @ JUTHHI 3 TapHUM TMCUXIYHUM PO3BUTKOM
MPOJIOBKUTHU CBOE BJOCKOHAJICHHS.

[lo-ueTBepTe, TPHUBAIICTh OPraHI30BaHUX 3aHATH 13 PO3BUTKY MCUXIYHUX
MpOIECIB 3a3BMYail HE perjiaMeHTyeThes. [loTpiOGHO 3HaTH, MO Yy poOoTI 3
3BUYAMHUMU NITHhMH MMO3UTHBHI 3pYIICHHS CIIOCTEPIraloThCs, 3a3BU4aid, micis 20-25
3aHATb.

JlocBig mpoBeACHHS ITPOBUX 3aHATH 3 JITbMH JONIKUIBHOTO BIKY JO3BOJISIE
KOHCTaTyBaTH, M0 OOJIK TIepepaxoBaHUX BHUIE OpTraHi3aIlifHO-METOIUYHUX
0COOJIMBOCTEN 3HAYHO MEPEBUILYE iX €(EeKT.

Taxkum 4uHOM, Y XO/Il IEJJaTOT1YHOT0 €KCIIEPUMEHTY BCTAHOBIICHO:

a) MOKJIUBICTh P€3yJIbTATUBHOTO IE€IAaroriyHOro BIUIMBY 3aco0aMu (Di3UUHOTO
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BHUXOBAHHS Ha PIBEHb PO3BUTKY MCUXO(PI3UYHUX MPOLECIB;

0) HasABHICTh TEHJCHIII] 301IBIICHHS TTOKa3HUKIB TEMIIIB MPUPOCTY O1IBIIOCTI
MICUXIYHUX TIPOIIECIB Y MIPY JTOPOCITIIIaHHS JITEH;

B) JIOCTOBIpHE 30UIbIIEHHS MOKA3HUKIB PIBHS PO3BUTKY NMCUXIYHUX MPOIECIB
Ta pIBHSA PO3BUTKY (DI3UYHUX SKOCTEH JITeH eKCIMEePUMEHTAIBHUX TPYyH y Mpoleci

HaB4YaHHA Ta BUXOBaHH.
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HIVIITKIB: TEOPETUYHI INIAXOIHU TA IIPAKTUYHI ACITEKTH

Kucaunyenko BikTopisa AHaroJiiBHA
KaHJIUAaT NeAaroriyHuX HayK,

JOTIEHT KadepH CIIeIiaIbHOT OCBITH
MukonaiBCchbKuil HalllOHAIBbHUM YHIBEPCUTET
iMeH1 B. O. CyxoMJIMHCHKOTO

MarsiiB Ouena SIpociaBiBHa

cryaenrtka Il —ro kypcy

Jpyroro (MaricTepchbKOro) piBHs OCBITH
MuKomnaiBCbKUi HAllIOHATBHUI YHIBEPCUTET
iMeH1 B. O. CyXoMIMHCBKOTO

Anortanisi. CtarTa npucBsyeHa mpooieMi 3aikaHHs y MIIITKIB, SKa € OJIHIEI0
3 aKTyaJbHUX y CydYacHIW JIOTONEIUYHIM MpaKTHIl, ajke 3a JaHuMH International
Stuttering Association Onu3bko 1% HaceneHHs CTpakJae Ha JaHE MOPYIIECHHS
MOBJICHHS. 3aikaHHS Ma€ 3HAYHWU BIUTMB Ha COINaNi3alliio, akaaeMIuyHy yCHIITHICTh
Ta EMOLIMHUN CTaH NUITKIB, 0 POOUTH KOro BAXIMBOIO MPOOJIEMOIO IS
KOPEKLIMHOI po0OTH. VY CTAaTTI aKIEHTYEThCS yBara Ha Takid JOroneauyHii
TEXHOJIOT1i y KOpEeKIlli 3aikaHHs, K JIOTOPUTMIYHI BrpaBu. JloropuTmika, o0
MOENHYE PUTMIKY, TIMHACTHKY Ta BIOpaBH JUIA PO3BUTKY IPOCOIUIHHX
XapaKTEPUCTUK MOBJICHHS, TTOKa3ajia MO3UTHUBHI pe3yJbTaTH Yy TMOKpAIICHHI PUTMY,
MJIaBHOCTI Ta Temmy MoBJeHHS. CTaTTs TakoX po3risgae O010MCUXO0COoIianbHI
aCmeKTH 3alkaHHs, BKJIOYAIOYW KHOTO CHUMITOMH 1 MEXaHi3MH BHHHUKHCHHS.
BaxnuBicTh 3acTOCYBaHHS KOMILJIEKCHOTO IMIJIXOMY JO KOPEKIlii, IO BKIIOYAE
JOTOPUTMIYHI ~ BIpPaBH, MIATBEPIKYETbCA  pe3yibTaTaMu  JOCHIIDKEHb  Ta
MPAKTUYHUMU CIIOCTEPEIKEHHSIMHU.

ABTOpH MIJIKPECTIOIOTh TMOTPeOy B MOAAIBIIUX  JOCTIDKEHHSAX IS
BJIOCKOHAJICHHS METOJUK KOPEKLIi Ta BpaxXyBaHHSA COLIAIbHUX 1 KYJbTYpPHHX

ACIEKTIB.
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KuarouoBi cioBa: 3aikaHHs, MJTITKA, JOTOPUTMIKA, PUTMIKA, TIJIABHICTh
MOBJICHHS, PUTM MOBJICHHS, TEMIT MOBJICHHS, NICUX0(]1310JOTTYHUI CTaH, KOPEKIiHHA

poboTa, G1oncHuxocoIliaabHI ACTIEKTH, MOBJICHHEB] TTOPYILICHHS.

[Ipobnema 3aikaHHS y MIUTTKIB € OJIHIEIO 3 BAXJIMBUX Ta aKTyaJbHUX Y
CydacHIW JIOTONEAWYHIM MpaKTUIl. 3aikaHHS 3HAYHO BIUIMBAE Ha COIliaii3allio,
aKaJeMiuHy YCIIIHICTh Ta EMOIIMHWN CcTaH MimTKiB. BakimBo 3HalTH mieBi
METOJIM KOPEeKIli, siIki O He TIIbKU YCYyBaju IMOPYLIEHHS MOBJICHHS, a W CIPUSIU
3arajibHOMY PO3BUTKY 0coOHMCTOCTi. OHUM 3 TAKUX METO/IIB JIOTONIEAUYHOTO BILTUBY
€ JIOTOPUTMIKA — TEXHOJIOTIs1, 10 JIO3BOJISE MOEAHATH BIPABU 3arajibHOi, APIOHOI Ta
apTUKYJIALINHOT MOTOPHUKH 13 CJIOBOM, a TAKOX PO3BUBATH MOUYYTTS TEMITY Ta PUTMY.
el minxig Oa3yeTbcsi Ha NOENHAHHI pyXy, CJIOBA 1 MY3UKH, IO CHPHSIOTH
MOKPAIICHHIO MOBJICHHS Ta 3araJIbHOTO MCUX0(1310JI0TTYHOTO CTaHy OCOOUCTOCTI.

Mera cratTi nossirae B JJOCIHIKEHH1 €(PEKTUBHOCTI JIOTOPUTMIYHUX BIIPaB SIK
METOJIy KOpEKIIii 3aikaHHs y MiUIITKIB. JIOCHIIPKEeHHST Ma€ Ha METI IpoaHali3yBaTH,
K JIOTOPUTMIKa MOKE€ BIUIMHYTH Ha TOKpAlICHHS PUTMY, IUIABHOCTI Ta TEMILY
MOBJIEHHSI, @ TAKOX Ha 3arajlbHUi MCUXO0()1310JI0TTYHUI CTaH MIJUTITKIB, BPaXOBYIOUU
cnienu@iky X BIKOBOTO PO3BUTKY Ta COIIAIbHOI ajanTarii.

Ilo6ynoBa mpobjemu. 3aikaHHS € CKiIaaHUM (EHOMEHOM, SKWW BHHHUKAE
yepe3 MOoeqHAHHS HEMPOINCUXOIOTIYHUX, TICUXO0(1310JIOMYHUX Ta MCUXOCOLIATBHUX
dakTopiB. Y MIITITKOBOMY BIlll, KOJW TpOIECH comiaimizamii Ta (opMyBaHHS
0COOMCTOCTI HA0yBalOTh I1HTEHCHUBHOTO XapakTepy, 3aiKaHHS MOXE HEraTUBHO
BIUIMBATH Ha BCl cepu KUTTS AUTUHU. TpaauIiiiHi METOAM KOPEKIii 3aiKaHHS,
30KpeMa, JIOTOTICIMYHI BIPABH, ICUXOTEPaIlis Ta MEIMKaMEHTO3HA MATPUMKA MaOTh
OOMEXEHUI BIUIMB Ha I[OBHY HOpPMali3alil0 MOBJEHHSA. Y 3B’SI3Ky 3 UM
JIOTOPUTMIYHI BIMPaBH, WO TMepeadavyaroTh KOMIUIGKCHUW MIAXIT 110 PO3BUTKY
aApPTUKYJAMINHIX HABUYOK, (POHEMATHUYHOTO CHPHUUHATTS, PUTMIYHOI OpraHizarlii
MOBJICHHSI Ta PO3BUTKY MOTOPHKH BBAKAIOTHCS IEPCIICKTUBHUM HAIPSIMKOM Y
JIOTOIICTMYHIN MPAKTHIII.

AHaJi3 npaub HAYKOBWiB. JIOCIIPKEHHS B Taly3i JOromnesaii Ta KOpeKIinHoi
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NEeJarorikiu  cBifyaTh MpO e()EeKTHBHICTh JOTOPUTMIYHUX BIpPaB Yy TOJOJIAaHHI
MOBJIEHHEBUX nopyiieHb. Tak FO. Pidbuyn ta O. Maituyk po3risiaioTh JIOTOPUTMIKY
SK 1HCTpyMEHT JiarHocTuku 3aikanHs [5]. H. IlaxomoBa, M. Ilopoasko,
H. Cxkpunuuk, B. Tapacyn n0BoAsTh €(QEKTUBHICTH JIOTOPUTMIKM Y CHCTEMI
KOpEKIIHHOT po0OTH, CHPSAMOBAHOI Ha IIOJOJIAHHS CHUMIITOMIB 3aikaHHs [2].
KopexkIiiro MOBIEHHEBO-PYXOBUX MOPYIIEHb Y JITEH CTapIIOro JOMIKIJILHOTO BIKY 13
3aiKaHHSAM Yy TIPOIIECI JJIOTOPUTMIYHHUX 3aHATh posrisaana M. Pakymnbiesa [3]. Ognak
Ha CHOTOHINIHIN JICHb ICHYE JOBOJI HE3HAYHA KUIBKICTh JOCIIKEHB I10J10 KOPEKITii
3aiKaHHA y OUITKIB. L{e 1 3yMOBUIIO aKTyalbHICTh HAIIOTO JTOCTIKEHHS.

Buxkiaag ocHoBHOro marepiajay. 3alkaHHS € CKJIQJIHUM [OPYLIEHHSAM
[JIaBHOCTI Ta PUTMY MOBIICHHS, AK€ MOXE TMPOSIBISATUCS Yy PIZHUX BIKOBUX
rpynax - Bia JiTed A0 gopociux. lle mopyiieHHs MOpYyLIEeHHS TEMIIO-PUTMIYHOI
Oprasi3aiiii MOBJIEHHS Ta HOro MJIaBHOCTI, 110 3yMOBJIEHE CYy/IOMHUM CTaHOM OpIaHiB
MOBJICHHEBOT'O amnapary, sK€ CYNpPOBOJKYEThCSI MOBTOPEHHSAM 3BYKIB, CKJIaJIB a0o
CJIiB, 3aTPUMKaMHU Y MOBIJICHHI 1 HEpIIIYYICTIO Y BHUCIOBJIIOBAHHIX. 3aiKaHHS MOXKeE
CYTT€BO BIUIMBATH Ha COINAJbHY aJamnTallifo 1 SIKICTb KUTTS JIOJIEH, 4depe3 IIo
MUTaHHS MOTO A1arHOCTUKH Ta KOPEKIIil € HaA3BUYaitHO aKTyaIbHUMHU.

[lpyurar Ta GakTOpu BHUHHUKHEHHS 3aiKaHHS MOXHA PO3TJISHYTH Yepes
OlomcuxocoliaibHy MOJIENb. 3aikaHHS MOXe OyTH BUKIIMKaHE KOMOIHAIIE€I0 PI3HUX
(hakTopiB, 110 JIFOTh HAa PiBHI 010JIOTIYHUX, MICUXOJOTIYHUX Ta COIIaAJIbHUX aCHEKTiB.
OCHOBHUMH TpylaMu PHU3UKY € JIiTH, Kl MAlOTh MEBHI MEAWYHI, TICUXOJOTIYHI Ta
comianbHi ocobmuBocTi. Jlo oci0, mo HajaexaTb OO TPyHU PHU3UKY 3 MEAUYHUX
(hakTopiB HaJIEKATh Ti, XTO CXWIBHUN 70 MiJABUIIEHOT CyJIOMHOI aKTUBHOCT1, MalOTh
MEBHI OCOOJIMBOCTI CTaHy HEPBOBOI CHCTEMH, 30KpeMa, YPaKCHHS IEHTPAIbHOI
HEPBOBOI CHCTEMHM, a TaKOX JIiTH 3 POAMHHMM aHaMHe30M 3aikaHHs. OcoOIMBOCTI
TUITYy HEPBOBOI CHCTEMH, TaKl SIK MiABUIICHA 30yMJIMBICTh a00 JCTPECHUBHI peakxiiii,
MOXYTh BIUIMBAaTH Ha PETYJSIIIII0 MOBIIEHHEBUX TporieciB. [lcuxomoriuni (axropu
BKJIFOYAIOTh CXWJIBHICTH J10 TPUBOKHOCTI, JIETIPECIi, @ TAKOX HETaTUBHI Ta TPaBMYIOUl
CUTyaIlii, 30KpemMa, CiMeiiHI KOH(MIIKTH W IHIII CTPECOBI CHTYaIlli, SKi MOXYTh

MOCHJIIOBATH MposiBU 3aikaHHs. ColllalibHl aCMeKTH, Takl SK HECHPUSTIMBI YMOBHU
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NPOXHUBAHHS, SKI TPOBOKYIOTh NEPEKMBAHHS, 3aTPUMKa MOBHOTO PO3BUTKY 1
MiBUIICHI BUMOTH 3 OOKYy OaTbKiB, TaKOX MOXYTh CHPHITH PO3BUTKY 3aiKaHHA.
Kpim Toro, paHHe BHUBYEHHS KUJIbKOX MOB Ta iH(}opMalliiiHe MepeBaHTaKESHHs,
30KpeMa, depe3 TpuBajie TNepeOyBaHHSA TEpel TeNeBi30poM ad0 KOMITIOTEPOM
MOXXYTh BIUIMBAaTH Ha BUHUKHEHHS Ta (OpPMYBaHHS 3aiKaHHS, 3HIDKYIOUU
MOBJICHHEBY aKTUBHICTb 1 CTBOPIOIOYH JTOJATKOBUM CTpeC JUIsl AUTUHH [9].

CuMmrnToMu 3aikaHHA MOXYThb NPOSBIATHCS B pI3HUX (opmax Ta BHIAX,
3aJIeKHO B1J] XapaKTepy NOPYIIeHb MOBJICHHS. JJ0O OCHOBHUX CUMITOMIB BiTHOCSThHCS
4acTl MOBTOPHU CJIIB a00 OKPEMHUX 3BYKIB, MPOJIOHTAIlS 3BYKIB, YacCTl 3YIUHKHU Y
MOBJIEHHI 1 HEpILIY4YiCTh Y BUMOBI. B 3ajeXHOCTI Bii BHIY CYIOM pO3PI3HSIOTH
KUIbKA BUIIB 3aiKaHHA:

1. ToHiuHE 3aiKaHHS — XapaKTEepPU3YEThCS May3aMH ab0 PO3TATYBAHHIM
3BYKIB, 1110 MOK€ BIUIMBATU HA PUTM MOBJICHHS.

2. Kioniune 3aikaHHS — MPOSIBISETHCS Yy BUIJISII MOBTOPEHHS OJHUX 1
THUX K€ 3BYKIB UM CIIiB, III0 TPU3BOAUTH J0 MOPYIICHHS MJIABHOCTI MOBJICHHS.

3. 3MilIaHe — MO€EJHYE CUMIITOMU TOHIYHOTO Ta KJIOHIYHOTO, IO MOXKE
YCKJIaIHIOBATH IpoLiec Kopekiii [6].

3aJie’kHO BiJ] MPUYUH BUHUKHEHHS Ta OCOOJIMBOCTEM Mepeodiry, BUOKPEMITIOIOTh
dbopmu 3aiKaHHS:

— HeBpozononiOHy — 3a3BUYail CHOCTEPIraeTbcsl MPU HEBPOJOTTYHHUX
MOPYLIEHHSAX 1 XapaKTEepU3yeTbCs  BiACTaBaHHSAM Yy  po3BUTKYy. Jlitn 3
HEBPO30MO1I0HNM 3aTKaHHSIM YacTO MOYHWHAIOTh TOBOPUTH 13 3aTPUMKOIO.

— HeBpotnuny — po3BuBaeTbcsi Ha (OHI CTpecy 1 CYNPOBOIKYETHCS
norodo0iero, MO YCKJIAJHIOE KOMYHIKaIll0 y CTpecoBUX cuTyaiisx. Hopocmi 3
HEBPOTUYHHUM 3aiKaHHSAM MOXYTh HOPMaJbHO TOBOPUTH B CIIOKIMHHUX OOCTaBHHAX,
ajie 3aikaroThCs i1 yac crpecy [4].

MexaHi3M  BUHMKHEHHS  3aikaHHS  TOB'SI3aHUM 3 ClIa3MaTUYHUMU
CKOPOYEHHSIMHU B CTPYKTYypax, siki 6epyTh y4acTb y opMyBaHHI MOBJIeHHA. OCHOBHI
CHa3MH BKITIOYAIOTh:

- ApPTUKYISIIAHI CIa3MH — BIUIMBAIOTh HA SI3UK, M SIKE€ MIIHEOIHHS 1
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ryou, 110 yCKJIaIHIO€ (POPMYBaHHS 3BYKIB 1 CIIiB.

— ["o10coBi cma3Mu — CTOCYIOTBCSI M’SI31B TOPTaHi, 1110 MOXKE BUKIUKATH
CTaH, CX0KHI Ha TMKABKY 1 HOPYIIYBAaTHU FOJIOCOBUN PUTM.

— JluxanpHl CcrasMd — CTBOPIOIOTH BIAYYTTS HECTadl TMOBITpS 1
MEePENIKODKAI0Th HOPMAITLHOMY JTMXAHHIO i 9ac MOBJIeHHs. [li crma3Mu BUHUKAIOThH
yepe3 HaaMipHe 30y/DKEHHST HEPBOBUX CTPYKTYpP Y MOBHHX IIEHTPax TOJIOBHOTO
MO3KY, sIKE MOK€ PO3IOBCIOJPKYBATUCS Ha CYCiHI TUXaIbHI Ta eMOILIHI IIEHTPH, 110
BUKJIKAE MTOPYIICHHS] MOBJICHHS [6].

Kopekiist 3aikanHs noTpedye KOMIUIEKCHOTO MIAXOAY 1 MOXKE BKJIIOYATH Pi3HI
METO/IM, B 3aJIEKHOCTI B/l TUIY 1 MPUYHMH NOpylIeHHs. OCHOBHI METOJU BKJIKOYAIOTh
HACTYITHI KOMIIOHEHTH:

1. JloromenuuHi METOAWM BTPYYaHHS — III METOJIM CIPSMOBaHI Ha
KOPEKIIII0 apTUKYJSIII 1 JuXaHHsS. BUKOpHUCTaHHS cCHEliadbHUX JIOTONEAUYHUX
BIIPAB MOXE JOMOMOITH 3MEHIIMTH 3aikaHHS, TOB’si3aHe 3 JUXaJbHUMHU 1
aApTUKYJIAIMHUMEU ClIa3MaMH.

2. [lcuxoyioriuHi METOAM — CHPSMOBAaHI Ha BUPILIEHHS TCUXOJIOTTYHUX
poOJIeM, sIKi MOXKYTh CIIPUYMHSTH 3aikaHHs. [le Moxke BKIIOYaTH IMCUXOTEpaIiio 1S
poOOTH 3 TPUBOKHICTIO 1 CTPECOM, 1110 CYTIPOBOIKYE 3aiKaHHS.

3. JlororcuxoTepaneBTUUHI METOJIM — KOMOIHAIlIA JIOTONEIUYHUX 1
MICUXOJIOTIYHUX MIAXOMIB JJisi KOMIUIEKCHOI Kopekiii. Takwii minxin 3abesneuye
OJTHOYACHY POOOTYy HaJl MOBJICHHEBUMHU 1 TICUXOJIOTIYHUMH aCTIEKTaMH 3aiKaHHS.

4, [lemaroriuai MeTogu — 1Ii METOAW CIHPSMOBAHI Ha CTBOPEHHS
CIIPUSATIMBOrO CEPENOBUINA IS JiTeH 3 3aikaHHAM. BOHM BKIIIOYAIOTh: CTBOPEHHS
YITKOTO PEXUMY JIHS, 110 AONOMAarae ctaduini3yBaTH eMOLIMHUN (DOH, yepryBaHHs
AKTUBHOCTI 1 BIATIOYMHKY, 110 TIATPUMYE TICUXOJIOTIYHUN KOM(OPT, 3arapTOByBaHHS,
K€ 3MIlHIOE (I3UYHE 1 TCUXOEMOILIMHE 3I0pOB’Sl JAUTHHHU, 3MEHIIYIOYU CTpeC.
Takox BUKOpPUCTaHHS irop 1 TPYMOBHUX 3aHSATh B HABUAJIHLHOMY MPOIIEC] MiABUIILYE
BIIEBHEHICTh, CIIPHUSE PO3BUTKY COIllaJIbHUX HABUYOK Ta CTUMYJIIOE JO AKTUBHOI
MOBJIEHHEBOI JISUILHOCTI.

S. ComiopeabiniTaiiiHi METOIM — 11i METOAM CHPSAMOBAaH1 HA MOKPAILIEHHS
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couianpHOi aganTtanii ocobu 3 3aikaHHAM. BOHM MOXYTh BKIIOYATH TPEHIHTH
KOMYHIKQTHBHUX HABHYOK 1 BIIPaBU IS TIJBUINECHHS BIEBHEHOCTI Y COIIAJIBHUX
CUTYaITIsX.

6. MeaukaMeHTO3HI METOIU — BUKOPHCTAHHS CENAaTUBHUX IMperapaTiB
JUIsE 3MEHIICHHS TPUBOXKHOCTI 1 cCMa3MiB, NOB’si3aHMX 3 3aikaHHsAM. Lle moxke
JIOTIOMOI'TH Y BUIIAJIKaX, KOJIM IICUXOJIOTTYHI METOJU HE € JOCTATHHO €(PEKTUBHUMMU.

7. di3ioTepaneBTUYHI ~ METOAM  —  BKJIIOYAIOTh  BUKOPUCTAHHS
TEMIIEpaTypHUX MPOLEAYP, BUIPOMIHIOBAHb 1 BOJHUX MPOUEAYP IJs 3MEHILIEHHS
cHa3MiB 1 MOKpalleHHs (yHKLII MOBJIEHHEBUX OpraHiB. Taki MeToAu MOXYTb OyTH
KOPDUCHUMHU B KOMIUIEKCHOMY JIKyBaHHI, MPOTE JOCIIDKEHHS iX e(QEeKTUBHOCTI
OKpPEMO HE€ Ja€ JOCTaTHbOTO OOTPYHTYBaHHs Ui BUKOPHCTAaHHS JaHOI TpymHH
METO/IIB.

[Tonpu 3Ha4YHMIA TpOrpec y po3yMiHHI Ta MPAKTHUII KOPEKIii 3aiKaHHs, )KO/ICH 3
METO/AIB He 3a0e3meuye rapaHTii pe3ynbTaTy IOBHOTO onayxaHHs. HaiOinbi
e(eKTUBHI PE3yJIbTATH JOCATAIOTHCS MPU IHAUMBIAYAIbHOMY MIIXOJl A0 KOXKHOI
JIOJIMHU, 3 ypaxyBaHHsM creuudikd i mopymeHHs 1 motped. s mocarHeHHs
HalKpalux pe3yJbTaTiB BaXJIMBO TMOEAHYBAaTH Ppi3HI METOAM KOPEKIli 1
MIPOJOBXKYBATH JOCIIKCHHS IS YIOCKOHAJICHHS TEPAaneBTUYHUX M1aX011B [8].

BaxxnuBo 3ragaTi, 1110 OJHUM 3 TaKUX METOIB JIOTONEIUYHOIO BTPYUYaHHS €
JOTOpUTMiKa. BKITIOYEHHS JOTOPUTMIYHMX BMpaB, IO MOEIHYIOTh €JIEMEHTU
PUTMIYHUX KOMITOHEHTIB, MY3UKHU, PyXiB, BIIPaB IJisi JUKI[1 y MPOIEC KOPEKIIMHOT
poOOTH € e(pEeKTUBHUM METOAOM KOPEKLIi MOBJIEHHEBUX MOPYUIEHb, 30KpeMa
3aikanHg. Llel meTon Oa3yeThCs HAa MNPUHLMUIL I1HTETrpalili pI3HUX CEHCOPHUX,
MOTOPHUX Ta KOTHITHBHUX IMPOIIECIB, IO CHPHUSIOTh (HOPMYBAHHIO Ta PO3BUTKY
MOBJICHHEBOT JisUTbHOCTI. Jloroputmika, $K CKJIagoBa JOTONEAUYHOI poOOTH,
3aCTOCOBYETHCS JJI MOKPAIICHHS] PUTMY, TUIABHOCTI Ta TEMITy MOBJICHHS Y JITEH 1
MUTITKIB 13 3aikaHHsAM [4].

TeopeTnuHe OOTpYHTYBaHHS JOTOPUTMIYHOTO MIAXOAY JO KOPEKIli 3aiKaHHS
3aCHOBaHE Ha TEOPIAX MCUXO(Di310JIOTIUHOI PETYIIAIIT MOBIEHHS, K1 MIAKPECTIOIOThH

3HAUEHHS PUTMYy Ta PyXy Ul Oprasizailii MOBJIEHHEBOI HisuibHOCTI. [lopyiieHHs
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pUTMY 1 TEMIly MOBJIEHHS € OJIHIEI0 3 OCHOBHUX XapaKTEPUCTHK 3aiKaHHA.
BukopucTtanas JOropuTMIYHUX BIIpaB JOTMOMara€ BPIBHOBKUTH POOOTY JiBOI Ta
npaBoi MiBKYJb MO3KY, HOPMAaJi3ylOUd TaKMM YHWHOM MOBJIEHHEBY MPOIYKIIIIO.
3rigHO 3 HOBUMH JOCTIPKEHHSIMU PUTM € OJTHIEIO 3 KIIFOUOBUX CKJIAJJOBHX MOBJICHHS,
[0 TOJIETIIYE CHHXPOHI3AIlI0 JWXaHHs, apTUKyJdamii Ta ¢donamii. Came TOMy
3aCTOCYBaHHS JOTOPUTMIYHUX BIIPaB, SIK1 BKJIIOYAIOTh PUTMIUHI PYXHU I1JT MYy3UYHUM
CYNPOBiJl, COpUSE TapMOHI3AIlil IMX MPOIECIB, MO € OCOOJUBO BAXIHBUM IS
KOpeKIIii 3aikanHs [2].

JloropuT™MiuHi BOpaBU CKJIAIAIOTHCA 3 JEKIIBKOX KOMIIOHEHTIB, KOXKEH 3 SKUX
Mae€ CB1M BIUIMB HA MOBJIEHHEBY NISUIBHICTh: JUXAJIbHI BOPABU, pUTMIYHA OpraHi3amis
MOBJICHHSI, MOBJICHHEBI BIPAaBU 3 MY3WYHUM CYIPOBOJIOM, Ta PYXOBi BIPABH.
KonTponb nuxaHHs € BaKIMBUM acleKTOM KOpeKiii 3aikaHHs. BnpaBu, cipsmoBaHi
Ha PO3BUTOK JiadparMajbHOTO IWXAHHS, JOMOMAraroTh MiJUTIITKaM HOpMaii3yBaTu
MpolleC JUXAHHS i)l Yac MOBJICHHS, IO 3MEHIIYE KUIBKICTh OJIOKIB Ta TMays.
BukoHaHHS BIIpaB y IEBHOMY PUTMI M1J MY3UYHHI CYIpPOBiJ CHPHUsi€ CHHXPOHI3aIli
poOOTH MOBJICHHEBOT'O armapaTry Ta 3arajibHoi mMoTopuku. lle momomarae mocsrtu
MJIABHOCTI Ta PUTMIYHOCTI MOBJICHHSI, 3MEHIIYIOUM MPOSIBU 3aiKaHHA. MOBJIEHHEBI
BIIPABU 3 MY3UYHUM CYIIPOBOJIOM, TakKi SIK CHIBH, XOPOBE UMTAHHS Ta BUKOHAHHS
PUMOBAHUX TEKCTIB MiJ MY3UKY, CTUMYJIOIOTb MOBJICHHEBY aKTHUBHICTh Ta
PO3BUBAIOTh HABMYKHM IMPABHIBHOTO 1HTOHYBAaHHSI 1 pUTMI3allii MOBJIEHHA. Pyxu y
TaKT MY3UKH Ta MOBJICHHS CIIPUSIOTh PO3BUTKY 3arajJbHOT MOTOPUKH Ta KOOPAWHAIIIT
pyxiB, IO BITMBAa€ Ha 3arajlbHUN CTaH HEPBOBOI CHUCTEMH Ta 3HIDKYE PIBEHb
TPUBOXKHOCTI, YacTO acoOI[iHOBaHOi 13 3aikaHHSM, TaKOX Taki Jii CHPUSIOTH
Y3rOJPKEHOCTI MK MOTOPHHUMH W MOBJIEHHEBUMH TIPOILIECAaMHU Ta JOMOMAararoTh
MIJUIITKY HABYUTHUCS PO3MI3HABATH 1 MIATPUMYBATH PUTM MOBJICHHS, LIO MOXKE
3MEHIIIUTH YaCTOTY Ta IHTEHCUBHICTH MPOSBIB 3aikaHH: [1].

[IpakTiuHEe BHKOPUCTAHHS JIOTOPUTMIYHUX BIIPaB y KOPEKIHINA poOOTI 3
MIJUTITKAaMU 13 3alKaHHSAM Tependayae MoeTarHui MiaxXija, M0 BKIOYA€E T1arHOCTUKY
Ta OIIHKY IHAWBIAyaJdbHUX MOTPeO, 1HAMWBIAyai3ailit0 BIpPaB, CUCTEMATUYHICTH 1

MOETaIHICTh, @ TaKOXX KOMOIHYBaHHS JIOTOPUTMIKM 3 IHIIMMH Metodamu. I[lepen
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MOYaTKOM JIOTOPUTMIYHUX 3aHATh HEOOXIAHO TMPOBECTH [ETaJbHY 11arHOCTUKY
MOBJICHHEBUX Ta TMCHUXO(]I310JI0TIYHUX ocoOmmBocTe mimmiTka. lLle mo3Bossie
aJanTyBaTU MPOrpaMy KOPEKIii BIAMOBIAHO 10 cHenudIiyHuX TOTped 1 piBHA
MOBJICHHEBUX TOpyIIeHb. JIOrOpUTMiuHI BIpaBU MiAOMPAIOTHCSA 1HAWBITYaTbHO 3
ypaxyBaHHSIM  OCOOMCTICHUX  XapaKTepUCTUK, PIBHS PO3BUTKY MOTOPHUKH,
MOBJIEHHEBHUX 3110HOCTEH Ta IMCUXOJIOTIYHOIO CTaHy mijuniTka. Hanpukmnan, nis aiten
13 BUCOKMM PIBHEM TPHUBOXKHOCTI aKI[EHT pOOUTHCS HA AMXAJIbHHUX 1 peslakcalliifHuX
BIIpaBax. 3aHATTS MPOBOMASTHCS CHUCTEMATUYHO, TOCTYMOBO 3OLIBIIYIOUM I1XHIO
CKJIQIHICTh 1 TpuBaslicTh. KoXeH eTan BKIIOYa€e MEBHUM HaOIp BIpaB, CIIPSIMOBAHUX
HAa TIOKPAIIEHHS OKPEMHMX AacHeKTiB MOBJIECHHS, TaKUX SK JUXaHHA, PHUTM,
apTUKYJALIS Ta 1HTOHAIsA. JIOrOpUTMIYHI BIpaBU MOXYTh OyTH €(GEeKTHBHUMHU B
MOEAHAHHI 3 1HIIMMHU KOPEKI[IWHUMH METOAMKAMH, TAaKUMH SIK KOTHITHUBHO-
MOBEJIIHKOBA Teparlisi, apT-Tepariisi Ta IcUxXoTeparis, 1o 3abe3neyye KOMIUIEKCHUN
MIAX1J1 10 IToJ0daHHs 3aikaHHs [3].

EdeKkTuBHICTh JOTOPUTMIYHHUX BIIPAB y KOPEKUIi 3aiKaHHS MiATBEPIKYETHCS
OaraTbMa HAYKOBHUMHM JIOCHIJUKEHHSIMH Ta MPAKTUYHUMH CIOCTEPEKEHHSIMHU.
Hocmimxkennss HO. Pidbnyn Ta O. Maifuyk, 30cepemkeHe Ha 3aikaHHI SK
KOMIUIEKCHOMY pO3J1a/ii, 10 BIJIUBAE HA PYyXOBY, EMOIIHO-BOJIbOBY Ta MHECTUYHY
chepu, TMIATBEPHKCHOMY  YHCICHHHMHM  HEBPOJIOTIYHUMH Ta  IICHXOJIOTO-
MeIaroTTYHUMU JTOCHTIKEHHSIMU, BUCBITJIIOE TPYAHOII, OB’ sI3aH1 13 3aiKaHHSM, TaKl
K CYyJAOMH, TPUCKOPEHHH TEMI MOBJEHHs, NpobieMH 3 Tay3ali€lo Ta
BUKOPUCTAHHAM JIOTIYHOTO HArojiocy, a TaKO IPOMOHYE JIOrOJ1arHOCTHYHI
3aBAaHHSA Ui OLIHKM 1 KOpEKIii MOBJIEHHEBUX QYHKUIA y giteil. Yepes
3aCTOCYBaHHS JIOTOPUTMIKH Ta IHIIUX BIPaB MPOBOJIUTHCS JIATHOCTUKA 1 KOPEKITis
MOBJIEHHEBUX, KOTHITMBHUX 1 €MOIIMHUX acIEKTIB, IO J03BOJISIE BHSBUTH Ta
KOperyBaTH HaWOUIbII TOIIKOMKEHI JIaHKU TICMXOMOBJIEHHEBOI isUIBHOCTI. 3a
nanumu  pocmipkenHs JI. Kosamb, 80% mimmiTkiB, $KI TPOXOAWIN KYypC
JOTOPUTMIYHUX 3aHITh NPOTArOoM 6 MICSIIB, TNOKa3aJld 3HA4YHE MOKPAIEHHS
MOBJICHHEBUX XapaKTEPUCTUK: 3MEHIIEHHSI KIJIbKOCT1 3aiKyBaHb, MOKPAIIEHHS PUTMY

MOBJICHHSI, 3HIMDKCHHS TPUBOXXHOCTI TiJ 4ac croiakyBaHHsA. [lomiOHi pesynbTaTu
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CBi4aTh MPO TE, IO JIOTOPUTMIKA JOTIOMAra€ HE JIWIE 3HU3UTH YacTOTy Ta
IHTEHCUBHICTH 3aiKyBaHb, aJic i BIUIMBAE HA 3aTIBHUA CTaH NUTWHU, ITiIBUILYIOYH
BIIEBHEHICTh Y cO01 Ta MOJICTIIYIOUH MPOIEC COIlIalIbHOI afamnTartii [7].

TakuM YMHOM, JIOTOPUTMIKA € BAKJIUBHUM JIOTONCIUYHUM 3aCO00M KOPEKITii
3aikaHHSA y MIITKIB, IO MOEIHYE TCUXOJOTO-TEAaroridydi Ta HeipodizioaorivHi
nigxoau. BukopucTaHHS JIOTOPUTMIYHMX BIIpaB CHpPUSE€ HOpMali3alii pUTMY
MOBJICHHS, TOKpAIIy€ MOBJICHHEBY KOOPAMHALIIIO, 3HIXKYE PIBEHb TPUBOXKHOCTI 1
MiJBUIIYE MOTHUBAIIIO JO TOJOJAHHS MOBJICHHEBUX TPYAHOIIIB. BaxiuBum
aCIIeKTOM € 1HJMBiAyasi3allis BOpaB Ta CUCTEMATUYHUN MIAXiA 0 1X BUKOPUCTAHHS.
[Tomanpmri TOCTIKEHHS B IBOMY HAIMpPsMi COPHITHMYTh BIOCKOHAJICHHIO METOIUK
Ta IMIJBUIICHHIO €(QEKTUBHOCTI JIOTOPUTMIYHUX 3ac00iB Yy  KOPEKIIHHIN
JIOTONEANYHIN MPAKTHIII.

Takox TmOAANbIIl JOCHIJKEHHST TOBHHHI 30CEPEAUTHUCS Ha BHUBYEHHI
JIOBIOCTPOKOBUX €(EKTIB KOPEKIlli Ta po3poOlli HOBUX METOJUK, SKI MOIJd O
3a0e3neunTH OLIbIl €PEKTUBHI pe3ynbTaTH. BaXJIMBO TakoX 3BEpHYTH yBary Ha
COIllaJIbHI Ta KyJbTYPHI aCMIEKTH, SIKI MOXKYTb BIUTUBATH HA CIIPUIHATTS Ta KOPEKIIIIO
3aiKaHHS Y Pi3HUX KYJBTYPHHUX TPyIIax.

BucnoBku. Kopekiiis 3aikaHHs € CKIagHUM 1 OaraTorpaHHUM IPOIIECOM, IO
BUMara€ KOMIUIEKCHOTO Ta IHAMBIAYadbHOTO MiAXOAy. 3HAHHS MPO MPUYHUHH,
CUMIITOMHM Ta MEXaHI3MH PO3BUTKY 3aiKaHHS € OCHOBOIO JUIsl €(DEKTUBHOI KOPEKIi
IIOTO po3yiany. [HTerparist pi3HUX METOMAIB BTPYYaHHS, BKIIOYAIOYM JIOTOTEANYHI,
MICUXOJIOTIYHI, coliopeadiIiTamiiHi, MeIMKaMEeHTO3H1, (i310TepaneBTUYHI MiAXO/IH,
MOX€ 3HAYHO 3MCEHIIUTH TposiBU 3aikaHHA. Jloroputmika € e(eKTUBHUM
JIOrONeTUYHUM METOJIOM KOpEKITii 3alKaHHs 3aBJISIKU KOMO1HaI1
MICHUXOJIOTO-TIEAArOriuHUX Ta Hepo@i310J0TiyHUX TiAX0A1B. BoHa HOpMamizye putMm
1 TeMIl MOBJEHHSA, IOKpallye KOOPAMHALIIO JUXaHHS, apTUKYJAIII0, 3HUXKYE
TPUBOKHICTh 1 MIJBUILYE BIEBHEHICTh y c001. JlOCHiKeHHS MOKa3yloTh 3HA4HE
MOKPAIICHHS MOBJICHHEBUX XAPAKTEPUCTUK Y MIJITKIB MICIS KypCy JIOTOMEIUYHUX
3aHATh 3 BUKOPUCTAHHSIM JIOTOPUTMIKH, MATBEP/KYIOUH i1 €PEeKTUBHICTH Yy MpoIIeci

KOPEKIIHHOT poOOTH.

234



CIIUCOK BUKOPUCTAHUX JIKEPEJI

1. boroka H. & Kocapesa I'. Jloroputmika sik 3aci0 xopekiii 3aikaHHS y
JomKUTbHUKIB. OHnaiH-xypHan «Universumy. 2023 (2). 187 c.

2. [TaxomoBa H., ITopoasko M., Cxpunnuk H., Tapacyn B. Jlo nutanus
BUKOPUCTAaHHS MY3MYHO-PUTMIYHOI MISUTBHOCTI Yy KOpekiii 3aikaHHs. HaykoBo-
npakTuaHui xxypHan «Hayka 1 ocitan. Oneca. 2023 No 1. 58 c.

3. PakynbiieBa M. Kopekiiisi MOBIEHHEBO-PYXOBUX MOPYIICHb Yy JiTEH
CTapIIoro JIOIIKUIBHOTO BIKY 13 3aiKaHHSAM Yy TIPOIECl JIOTOPUTMIYHUX 3aHSTh.
AKTyaJibH1 TUTAHHS CIEUIaIbHOI, 1HKIIFO3UBHOI 1 3I0pOB’s130€peKyBalIbHOI OCBITH:
301pHUK HayKOBHX Ipailb. Xapkis. 2022. 163 c.

4, Pi6myn FO. 3aikaHHs: miATpUMKA TUTUHHU 3 OCOOJIMBUMH MOBJICHHEBUMU
norpedamMu B OCBITHROMY CEpEOBHUILI: HABYAJIBHO- METOAMYHUHN mociOHMK. Kwuis.
2023.272 c.

5. Pibuyn 1O., Maituyk O. Jloroputmika sik 3aci® J1arHOCTUKHU 3aiKaHHS Y
JiTel JOWKUIbHOTO BIKy. [lenaroriuni Hayku: Teopis Ta npaktuka. 2024 Ne 1. 34 c.

6. [Mepemer M. Jloronenis: niagpyunuk. Bugasauuuit Jlim «CroBoy». Kuis.
2010. 672 c.

1. Apmona H., KoBanp JI., Komnanens H., Ksirka H., Jlamin A. [itu 3
OCOOJIMBUMHU OCBITHIMH MOTpedamMH y 3arajibHOOCBITHbOMY IMPOCTOpPI: HaBYAJIHHO-
meroanunuil nocionuk. ICIIIT imeni Mukonu Apmauenka HAIIH Vkpainu, m. Kuis,
VYkpaina. 2020

8. Boyle M., & Gabel R. Toward a better understanding of the process of
disclosure events among people who stutter. Journal of Fluency Disorders. 2020

9.  Yairi E., & Seery C. Stuttering: Foundations and clinical applications.
Plural publishing. California, San Diego. 2021

235



VJIK 371
BUXOBHUI MOTEHIIAJ THOOPMAIIITHO-KOMYHIKALIITHAX
TEXHOJIOTTH Y HAIOHAJBHO-TIATPIOTUYHOMY BUXOBAHHI
3/IOBYBAUIB IIOYATKOBOI OCBITH

KpiBmenko Jlina MukoJiaiBHa

K.II.H, CTapIui BUKiIagad, CyMCbKu

JIep’KaBHUM MeIaroriyHui yHIBEpCUTET

imeH1 A. C. Makapenka, Cymu,YkpaiHna
Banromenko Ouiexkcanap BasepiitoBuu

mupektop KY Cymcpka CHI Ne2 5, m. Cymu, Ykpaina

AHoTamisi. Y cTarTi BHUCBITJIEHO HAYKOBI MNpPOOJIEMH IIOAO 3aCTOCYBAaHHS
1H(MOpPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOT1H y CHCTEMI MapiOTUYHOTO BUXOBAHHS
Moommux — ImKoyspiB.  [IpeacTaBieHo  aHami3  HAyKOBO-METOJAWYHUX — Ta
ICTOPUKO-TIEIaTOTIYHUX  JDKEPENl I0J0 MpoOJeMU MaTplOTUYHOTO BHXOBaHHS.
YTOYHEHO CYTHICTh MOHSTH «MATPIOTU3MY, «HAIIOHATILHO-TIATPIOTUYHE BUXOBAHHS»,
«iH(pOopMaLIfHO-KOMYHIKAI[IHHI TEXHOJOT1i BHUXOBaHHS», PO3KpPUTO BUXOBUHUUI
MOTEHITIa]l 03HAYEHUX TEXHOJIOTIH.

Kiarw4yoBi ciaoBa: marpioTusM, HalllOHAJbHO-TIATPIOTUYHE BUXOBAHHS,
MaTpioTUYHAa BHUXOBAHICTh, 1H(MOPMAIITHO-KOMYHIKAIlIWHI TEXHOJOTIi BUXOBAaHHSI,

3100yBayl MOYaTKOBOI OCBITH.

VY mepioa CTaHOBJICHHSI YKPAaiHCHKOI JEp>KaBHOCTI TpoOsiemMa HalliOHAJIbHO-
MATPiOTUYHOrO BUXOBAaHHS OcCOGHMCTOCTI HabyBae 0coOmMBOi 3Hauymocti. Horo
MpOBiJIHA poJjb BU3HAueHa CTpaTeri€cld HallOHAIBHO-MATPIOTUYHOTO BUXOBAHHS,
KoHrnemniriero HaiioHaaIbHO-MATPIOTUYHOTO BUXOBAaHHS B CHCTEMi OCBITH YKpaiHH,
Jlep>kaBHUM CTaHIapTOM MOYaTKOBOI OCBITH.

[IpoGnema HaIIOHATBHO-TIATPIOTUYHOTO BUXOBaHHS Oyna  MpeaMEeTOM
JOCTIKEHb BITUM3HSAHUX (inocodiB, HAYKOBIIB, rpomajacbkux misdiB: I. bexa,

O. lyxnoBuu, M. €ptyx, I'. Bamenka, [. JI3106u, O. 3axapenko, B. 3s3ioH,
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M. JlparomanoBa, I. Orienka, I'. CkoBopomm, I. Croruis, B. CyxommuHCBKOTO,
JI. Puxko, JI. Ykpainku, I. ®@panka, T. [lleBuenka Ta iH.

VY nocmimkenusax H. BacunbkiBebkoi, JI. JIlyoposcrkoi, M. Jlsxa, O. CaBueHko,
M. Cwmerancbkoro, O. Cyxommnunchkoi, B. Kupnuok, O. Cumopenko Ta iH.
BHCBITJICHO OKpEMi NMUTaHHS HAI[lOHAJIbHO-MATPIOTUYHOTO BUXOBAHHS MOJIOJIINX
IIKOJISPIB.

3HauuMicTh 1HpOpMaliitHo-KoMyHiKaliiHux TexHomorik (mam IKT) y cohepi
BUXOBAHHS JOCTIKYBallu psiji HAyKOBIB, 30kpema: JI. Jlyx, O. €xona, 0. 3ops,
B. Kononenko, I'. Hazapenko, K. My3uuenko, O. Xomuu, B. Illunkapenko Ta iH.

IKT wMmaroTh NOTYXHUH BIUIMB Ha MIAPOCTalOu€ MOKOJIHHA. 3 PaHbOTO
JUTUHCTa JITM OTOYEHI PI3HUMH Trajpketamu: cmaptoHamu, andoHamu,
IUTAHIIIETAMH, KOMIT I0T€paMH TOIO, SIKUMHU KOPHUCTYIOTHCS ISl 337J0BOJICHHSI CBOIX
noTped y CIUIKYBaHHI Ta Mi3HAHHI.

Huni B Hamiii mepskaBi y 0araTtbox 3akiajax OCBITH JOMIHY€ IHUCTaHIIHA
(dbopma HaBUaHHS, /1€ OCBITHIN mpoiiec BUOyaoByeThes came Ha IKT. Ha namry gymky,
3aCO00M IMX TEXHOJIOTIM MO’KHA 3MIMCHIOBATH HE TUIBKA MpsSMUN (0d-1aiiH)
BUXOBHMH BIUIMB Ha 3700yBadiB IMOYaTKOBOI OCBITHM, a MW JUCTAHI[IWHUNA
(cunxponnwuit). Buxopucranns IKT y mnporeci HaiioHaIbHO-MATPIOTUIHOTO
BUXOBaHHS  3a0€3MeUNTh KOMIUICKCHICTh  KOMYHIKAIIMHOTO,  METOJAMYHOTO,
iH(popMaIiitHO-peCYpCHOTO BIUIMBY Ha (OpMYBaHHS HalllIOHAJIBHOI CB1JIOMOCTI
MOJIOJIIINX IITKOJISIPIB.

[laTpioTh3M — L€ MOYYTTS, NMPUTAMAaHHE YCIM CHPABXKHIM YKpaiHISAM, L€ Ti
AYIIEBHI BIMUYTTS, IO O0’€IHYIOTh HAlll HapoJ SK Yy MHPHHUHA 4Yac, Tak 1 B 4Hacu
OPOTUCTOSAHb 1 BHUNPOOYyBaHb. BUKIMKH CHOTOACHHS, IIOB’SI3aHI 3 BOEHHUM
BTOPTHEHHSAM pOCiiichKoi denepariii, HagarTh OCOOJMBOI 3HAYUMOCTI TpoObJIeMi
BUXOBAaHHA TMAaTPIOTU3My Yy MaciiTtadax 3arajbHOJIEP)KaBHOTO PIBHS, aJKe
MaTpioTU3M CTaB HANIMHUM COPATHUKOM HAIMX TPOMAJsH y 11K BiitHI. Came ToMmy
MaTpioTU3M, K OCOOMCTICHA pHca, MAa€ MOCICTH BU3HAYalIbHE Micue y (popMyBaHHI
O0COOHUCTOCTI MAPOCTAIOYNX YKPATHIIIB.

Hi,Z[BaJ'II/IHI/I HaniOTI/ISMy 3aKJIaJar0TbhCAa 3 JUTHHCTBA, 30KpEMa 3 MOJIOAMIIOTO
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MKIIbHOTO BiKy. [ligTBepMKeHHSIM I1bOMY € JaepkaBHI JokyMeHTu: Crpateris
HaIllOHAJIBHO-TIATPIOTHYHOTO BHXOBaHHA [1], JlepkaBHWU CcTaHZApPT MOYATKOBOI
ocBitu [2], Konuemniiss HaioHaAIbHO-TIATPIOTUYHOTO BUXOBAHHS B CHUCTEMI OCBITH
VYkpaian [3]. 1li JOKyMEHTH BH3HAYaIOTh HaIliOHAJIbHE-TIATPIOTUYHE BUXOBAHHS
OJIHUM 13 TPOBIJHUX Ta AKTyaJbHUX HAINpPSMIB BUXOBAHHS B YMOBax BUKIIMKIB
CHOTOJICHHS Ta 3aKiIaJarTh (PyHIaMeHTadbHI OCHOBH (OPMYyBaHHS CB1JIOMOCTI
Cy4YacHHX 1 IPUNJIEIIHIX TOKOIIHb.

[IpoBenenuii aHasi3 HAYKOBO-METOJIMYHUX Ta 1ICTOPUKO-TIEJATOTTYHUX JHKEepes
yKazye Ha Te, M0 MpodiieMa NATPIOTUYHOTO BHUXOBaHHS Oyja MPEAMETOM
JOCIIKEHb BITUM3HSAHUX (iaoco(diB, HAYKOBIIB, rpomajacbkux maisuiB: I. bexa,
I'. Bamenka, 1. [3106u, M. JIparomanoBa, 1. Orienka, I'. CkoBoposau, 1. CrorHis,
B. Cyxomnuncekoro, JI. Puxkko, JI. Ykpainku, [. @panka, T. [lleBuenka Ta iH.

VYkpaincbki BueHi-negarorn O. JlyxnoBuu, O. 3axapenko, M. €BTyX,
A. Maxkapenko, C. Pycosa, B. Cyxomiuncbkuit, . TkaueHKO y CBOIX JOCHIIKEHHIX
chopMyJIIOBAJIM OCHOBHI  3acajHUYl TIOJOKEHHS HAIlOHAJBHO-MATPIOTUYHOTO
BUXOBaHHA. TEOPETUKO-METOJOJIOTIUHI Ta TMPaKTHYHI MPOOJIEMU HalllOHAJILHO-
MaTPIOTUYHOTO BUXOBAHHS OCOOMCTOCTI PO3IJIAJAIM y CBOiX HAayKOBHX pO3BiIKax
I. bex, T. T'aBmitina, B. 3s3ton, H. Ky3emenko, B. Kynpuunpkuii, O. ITomeryH,
M. Cmerancokuit, O. Cyxomnunceka, I'. IlleBuenko, K. Yopna ta in. [Ipobremam
BIMCHKOBO-IIATPIOTUYHOTO  BUXOBAHHS  MpuUCBAYeHO  mpami M.  3ybaunis,
B. IBamkoBcekoro, B. Jlsaxa.

VY nocmimxennsx H. BacunbkiBebkoi, JI. [lyoposcrkoi, M. Jlsxa, O. CaBueHko,
M. Cwmerancbkoro, O. CyxomnuHcwekoi, B. Kupuuok, O. CugopeHko Ta IH.
BHUCBITJICHO OKpEMi TMWUTaHHS HAI[lOHAIBHO-TIATPIOTUYHOTO BUXOBAHHS MOJIOJIIINX
mkoJisipiB [14, c.7]. V nocmimkennsx B. Jlsxa, M. Jlsxa, JI. KpiBiuieHKO po3KkpuTO
CYTHICTh BIMCHKOBO-TIATPIOTUYHOTO Ta TPOMAASHCHKO-TIATPIOTUYHOTO BHXOBaHHS
YUHIB NMOYAaTKOBHX KJIaCiB Ha 3acajiax Ko3albKoi Me1aroriku.

OCHOBHI  HaNPSIMKHU-CKJIATHUKN  HAI[lOHAJIHHO-MATPIOTUYHOTO  BUXOBaHHS
BU3HAYeHO KoHIENIi€0 HaIllOHAIBHO-TIATPIOTUYHOTO BUXOBAHHS B CHCTEMI OCBITH

VYKpainu: TyXOBHO-MOpaJibHE, TPOMASTHChKO-NIATPIOTHUYHE, BIMCHKOBO-MATPIOTUYHE.
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BiamoBimHO 40 JOKyMeHTa, O3HAY€HI CKIAIHUAKM TOKJIMKaHI 3a0e3nmeunTH
dbopMyBaHHS y MOJOJIIMX IIKOJSIPIB HAIIOHAIBHOI CBIIOMOCTI, CIIPUUHSATTA cebe
MOBHOMPABHUM YJIEHOM CYCHUIbCTBA, JI€ PO3BUTOK JIEPKABU BHUCTYIIAE 3aMOPYKOIO
0COOMCTICHOTO PO3BUTKY Ha 17IesIX TyMaHi3My, CBOOOIU, IEMOKpaTii, TOJIEPAaHTHOCTI,
100po0yTy, BHUBaKEHOCTI M BIAMOBITAIBHOCTI, 3JaTHOCTI J0 30POBOTO CIIOCOOY
KUTTS, TOTOBHOCTI JI0 COPUMHSATTS 3MiH Ta 3aXMCTY HE3AJIEKHOCTI Ta TEPUTOPIATIbHOT
niicHocTi Ykpainu [4, c. 3].

Ha minHiCHI OpieHTHPH HaIllOHAJIBHO-TATPIOTUYHOIO BUXOBAHHS BKa3zye MeETa
MMOYAaTKOBOI OCBITH, IO BU3HauYeHa JlepKaBHUM CTaHIAPTOM ITOYATKOBOi OCBITH, a
caMe€ «YyTBEPI)KEHHS JIIOJCHKOI T1IHOCTI HUISXOM BHUXOBAHHS YECHOCTI, BiJIBard,
HaITOJIETJIMBOCTI, JMOOpOTH, 37aTHOCTI JI0 CIIBYYTTS 1 CHIBIEPEKUBaHHS,
CIIPaBEJIUBOCTI, TIOBaru J0 TMpaB JIOAUHU (30KpeMa, TMpaBa Ha JKUTTS, 3I0POB S,
BJIACHICTb, CBOOOJY CJOBa TOINO); IUIEKaHHSA JOOOBI JI0 PIAHOrO Kparo Ta
YKpPailHCBKOI ~ KYJbTYpH, IIAHOOJIMBE CTaBJICHHS JO YKpaAiHChKOI JIepXkKaBU;
(hopMyBaHHS aKTMBHOI TIPOMAASHCHKOI MO3UIlli, BIAMOBIAAIBHOCTI 3a CBOE KUTTS,
PO3BUTOK I'POMAJIA Ta CYCIUIILCTBA, 30€pEKEHHSI HAaBKOJIMIIIHBOTO CBITY» [2].

CamMe MOHSTTS «aTpIOTU3M» Y PI3HI YacH i €MOXH pO3yMIJIOCS BIJMOBITHO A0
171e0JIoTii Ta COIAJIbHOTO YCTPOIO, aje 3aBXAUM HE3MIHHUM 3aJIUIIAiIocs HOTo
PO3YMIHHS sK JH000B Ta BIAJAHICTh baThKIBIIWHI, IISUIBHICTH Ha 11 OJaro.
B. CyxoMnMHChKHN BH3HA4YaB TATPIOTU3M SIK TMOYYTTSA, y SKOMY MEPEILUTITAIOTHCS
m000B A0 piAHOro Kparo, baTbKiBIIMHU 3 i1 HApOAOM, KYJIBTYpPOIO, TPaJUIIISIMHU,
NPUPOJOI0, MOYYTTSIM BIJJAHOCTI Ta TOBarkM 10 CBO€I KpaiHW, TOTOBHOCTI
B1JICTOIOBATH i iHTEpecH |35, ¢. 318].

[Toninsemo aymky B. T'OHCBKOrO CTOCOBHO TOro, IO «HAI[IOHAJIbHO-
MaTpiOTHYHE BHUXOBAaHHSA € CKJIAJHUKOM BHXOBHOTO TIPOIECY, CHCTEMATHYHOIO 1
IJICCIIPSIMOBAHOIO  JTISUTBHICTIO 3aKJaJiB OCBITH, OpraHiB Jep)KaBHOI BIagud 1
TPOMAJICLKUX Oprafizamii 3 (opMyBaHHS y TpPOMaAsSH BHCOKOI MaTPIOTHYHOI
CB1JIOMOCTI, MOYYTTS JI000B1 0 YKpaiHu». HaimoHabHO-MaTpiOTUYHE BUXOBAHHS
BIJIMBA€ Ha BCl MOKOJIHHS, MPOHUKAE y Pi3HI CHEpU KUTTA: COLIAIbHY, TYXOBHY,

€KOHOMIYHY, MOJIITUYHY, MEeJaroriyHy, Onuparoyuch Ha KYJIbTYpy, 1CTOPIIO, OCBITY,
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JepxaBy, pago [6, c. 9].

Ha ocHOBI  CTpyKTypHO-(QYHKIIIOHAJTRHOTO  aHami3y, TOPIBHAHHS 1
cucreMaTuzaiii  aediHilii, TMOHATTA «HAIIOHAJILHO-TIATPIOTUYHE BHUXOBAHHS
monommux 1mkoyspiBy (H. besmomgna, I. bex, B. Toncekuii, O. JlyxHOBHUHY,
O. 3axapenko, O. Kopkimko, O. CteomiHa Ta iH.) TAyMauuMO y MeXaxX JAaHOIO
JOCIIJKEHHST SIK CUCTEMHHUM, IIJIECIPSIMOBAaHUIN MPOIEC CTAHOBJICHHS Ta PO3BUTKY
0COOMCTOCTI, IO CHOPSMOBAaHMI Ha 3aCBOEHHS, 30€peKEHHS 1 TepeaaBaHHs
KyJIbTYPHO-ICTOPUYHOTO  JOCBIy, (OpMyBaHHSA I[IHHICHOTO CTaBJICHHS IO
baTbKIBIIMHU, YKPaiHCHKOTO Hapoly, PIAHOrO Kparo, CiM’i, pOJUHU, MOTUBALIIIO 10O
MaTPIOTHUYHOI A1SUTBHOCTI.

VYcnimHuM pe3ysibTaToM HaIllOHAIBHO-MIATPIOTUYHOTO BUXOBAHHS, Ha HAIy
TYMKY, BHCTYIIA€ HaIllOHAIBHO-TIATPIOTHYHA BUXOBAHICTh, SIKY XapaKTEPU3YEMO SIK
IHTErpajbHy SIKICTh OCOOMCTOCTI MOJIOJIIOTO IIKOJISIpa, SIKUWA BUSIBIISE€ HAIlIOHAIBHY
CBIJIOMICTh: c(hOpMOBaH1 MATPIOTUYHI 3HAHHS, SKOCTI, TOUYTTS Ta KOPUCTYETHCS Y
MOBJIEHHI 0araTCTBOM AaKTUBHOI'O CJIOBHHMKA HAI[lOHAJIbHO-NATPIOTUYHOTO 3MICTY.
[le#i pe3ynpTaT B3aJIeKUTh BIiJ 3MICTY, (QOpPM, METOMiB, 3aco0iB BIUIUBY Ha
O0COOHUCTICTh MOJIOAIIOTO LIKOJSIPa B OCBITHBOMY ITPOILIEC.

Bapro 3a3HauuTd, 10 HAWBOKIWBINIUMH TPUHIUINAMHA  HAIIOHAJIBHO-
MaTPIOTUYHOTO BUXOBAHHS €: TMPHUHIUI HAIIOHATIBHOI CHPSIMOBAHOCTI; MPUHIIUII
KYJbTYPOBIJMOBIIHOCTI; MPUHIIUI IIJICHOCTI, MPUHIIMI TyMaHi3aiii; MPUHIUI
Cy0’eKT-Cy0’€KTHOI  B3a€MOJIIi; TMPHUHIMUI SKUTTEBO-TBOPUOI  CaMOJISUIBHOCTI;
MPUHIUI OCOOMCTICHOI OplEHTAIIlT; TPUHIIUI TOJIEPAHTHOCTI [2].

CtpykTypa HalllOHAJIBHO-MATPIOTUYHOTO BUXOBAHHS BKJIIOYAE B ce0€ JyXOBHO-
MOpajbHE, TPOMAISIHCHKO-TIATPIOTUYHE, BIWCHKOBO-MIATPIOTUYHE BUXOBAHHS, IO
peai3oBYIOThCS Ha OCHOBI IIIHHICHUX CTaBJIeHb OCOOMCTOCTI JI0 cebe, 110 JIojeH, 10

BarekiBIIMHM Ta 40 HALIOHAJILHUX HATOAHb.

OTXe, CHCTEeMHHH aHali3 JCP)KaBHUX JOKYMEHTIB Ta HAyKOBUX-METOJIUYHUX
PO3BIAOK  IIOJ0  HAI[IOHAJBHO-TIATPIOTHYHOTO  BHUXOBAaHHS  JIa€  IIIJICTAaBH

KOHCTAaTyBaTH, IO CYTHiCTI) HaHiOHaHBHO-HaniOTI/I‘IHOFO BHUXOBAHHA KPHUETHCA Y

240



dbopMyBaHHI TpOMaAsSHUHA-TIATPIOTa 3 BUCOKMMH 1/€ajlaMd CIYXKIHHS Ha OJjaro
HapoIy, 3JAaTHOCTI TPYOUTHUCS B IM’S TIPOUBITAHHSA YKpaiHW, YCBIIOMIICHHI
IPOMAJITHCHKOTO O0OOB’SI3Ky, TOTOBHOCTI JI0 3axucTy barekiBumHu. Hapasi
HAI[IOHAJIFHO-TIATPIOTUYHE BUXOBAHHA € €(DEKTHUBHUM 3aCO00M KOHCOJiAalii Hapoay
JUISL 3aXHCTy €QHOCTI Ta IUTICHOCTI KOPJIOHIB HAaIoi JepKaBH, HaIllOHAJIBHOIO
BIJIPOKCHHST YKpaiHu.

Y 1I0IeHHOMY JKHTTI KOXHOI JIFOAWHW TIPUCYTHE TaKe SBHINE, 5K
InTepner - BcecBiTHsS ToOanbHa Mepexka. [1IBUAKHIT PO3BUTOK KOMII IOTEPHHUX Ta
IKT cxwisie menaroriB 0 iX BHUKOPUCTAHHS B OCBITI, OCKUIBKM BOHU BIIEBHEHO
YTBEPAWINCA B YCIX il JaHKaX. 3aCTOCYBAHHS LIMX TEXHOJIOTIN y c(epl BUXOBaHHSA
nepebyBae Ha CTajii BHUBYCHHS W AaKTUBHOTO OOTOBOPEHHSI Ta JOCIIIKECHHS
HAyKOBISIMH 1 BYUTCISIMU-TIPAKTHKAMH. Y CYYaCHMX BHKJIMKAaX YKPaiHCHKOTO
CYCIIJIbCTBA MU HE MA€EMO IpaBa 1 HE MOXKEMO 3a00pOHATU JITAIM KOPUCTYBATHUCS
IaTepHeToM Ta IHIIMMH KOMYHIKAIIMHUMHU 3aco0amMu. Tomy JIOCHUTh BaKJIMBO
BKJIFOYATH Y BUXOBHUU Mporiec miapocTtatoyoro nokomiHHs IKT, sk 3aci0 1 meton asis
IIBUJKOTO TIONIYKY, 30epiraHHs 1 mepedadi 1HQopmali, CHOUIKYBaHHSA 3
OJTHOAYMIISIMH TOILIO 3aCO00M BCECBITHBOI Mepexi [HTepHeT.

[Tonsittst  «iHOpMAIIHHO-KOMYHIKAIIMHI ~ TEXHOJOTI» y  IIHPOKOMY
HAyKOBOMY CEHCI OTOTOKHIOETHCS 3 MPOIIECAMU IHTETPOBAHUMHU JIJISl CUCTeMAaTH3aIlli
MPOIIECIB BUPOOHUIITBA, MPOTPAMHO-TEXHIYHUX 3ac00iB, METOMAIB 300py, 00pOOKH,
30epeKeHHs, TTOMMPEHHS, BIJOOpaKeHHSI Ta BUKOPUCTAHHS 1H(OpMAIli BIAMOBIIHO
3a IHTEpPECIB Ta 3aMMUTIB KOPUCTYBAYIB.

[HdopmariiiiHe CycHiIbCTBO CY4YaCHOTO CBITY TOCTIMHO pPO3BHUBAETHCH,
bopMyeThCs, TOMY WOTO KOPUCTyBadi Jjisi €()EKTUBHOTO 1 IIBUAKOTO BUPIIICHHS
PI3HOIJIAHOBUX 3aBJaHb NOENHYIOTh 1H(popMmaniiiHi TEXHOJIOT1i 3
KOMYHIKaIlliHUMH - caM€ Y LbOMY € CYTHICTb TOHATTS «iH(pOopMaLiiHO-
KOMYHIKaIiitHi TexHoyorii». OKpIM IILOTO TEPMIH IHTETPYE B ceO€ CEMaHTHKY CIIOBA
«KOMYHIKAIlIs» — TPOIEC CIUIKYBaHHS, IO Tepeadadae B3aeMOJIII0 KOMYHIKAHTIB
Ui OOMIHY JyMKamH, 11€sIMH, 3HAHHSMH, MOJCIISIMH TOBEIIHKH TOIIO 3 METOI0

BUPOOJICHHS CHIJIBHUX PIIICHb, TOTJISIIB HA IMOJ1i, pedl, HABKOJIMIIHE CEPEIOBUIIEC
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Too [7].

Y meparorini «iHQOpPMAIIITHO-KOMYHIKAI[IHI TEXHOJOTI» pPO3YyMIIOTh SIK
cuctemy GhopM, METO/IiB, 3aC001B HaBUaHHS 1 BUXOBaHHSA. {1 HAIIOrO JTOCTIHKEHHS
BakauBuM € Te, mo IKT 3abe3nmeuyroTh MakCHMyM MOXJIHMBOCTEH s 300Dy,
00po0OKu, 30epiranHs MoTpioHO1 1H(OpMaIii, MBUAKOCTI AJid il 0OMiHY 1 mepeayi, €
MNOTYXHUM 3aCO000M 3a0€3MEUEHHs] 3BOPOTHOTO 3B 513Ky B YMOBax JIUCTaHIIAHOL
OCBITH.

3naunmicth IKT y cdhepl BUXoBaHHS JOCHIKYBaJIUA Psiji HAYKOBIIB, 30KpeMa:
B. bopraukos, JI. [lyx, O. €xoBa, FO. 3ops, B. Kononenko, I'. Hazapenko,
K. My3unuenko, O. Xomwuy, B. Illunkapenko Ta 1H. Y CBOiX HayKOBHX
HaIpaIlOBaHHSAX BOHU JA0BOJATh 3HauuMicTh IKT ams mpuckopeHHs OOMIHY 1
nepeaayl coulagbHOro A0CBIAY, YMOKIUBIEHHS CUCTEMHOTO (DOpMyBaHHS LIHHICHUX
CTaBJICHb, 3a0€3MEUYCHHSI MOXJIMBOCTEH /I camopealisallii Ta caMOCTBEPKEHHIO
0COOMCTOCTI TOIIO.

VY mepion mosiBM naHAeMmii, BUKIMKAHOI KOPOHABIpyCOM, Ha TE€peHaX YKpaiHH
MacoBo Oyia 3ampoBajKeHa IUCTaHIIiHA (opma HaBYaHHS 3 BUKOPUCTAHHSIM
3aco0iB IKT. Ha Hamy aymky, SKII0 iCHy€ JUCTaHIlIiHA OCBiTa, TO AMCTAHIIIIHO
3acoboMm IKT moskHa 311HCHIOBATH 1 BUXOBHUM BIUTMB Ha ITiIPOCTaI0Ue MOKOJIHHS.

Y wnamomy nochimkenni posrisgaemo IKT sk texuonorito ocBitu. Tomy
MOHATTS «iH(OPMAIIHHO-KOMYHIKAIIHI TEXHOJIOTlT BHXOBAaHHS» TPAKTYEMO SIK
KOMILJIEKC HAYKOBO OOTPYHTOBaHHUX METOJIB 1 3aC00IB BMXOBAHHS, 3aCTOCYBaHHS
ANTOPUTMY SIKUX, 3a0e3Meduye ITOCATHEHHS OYIKyBaHUX pe3yJIbTaTiB BHXOBHOTO
BILIUBY.

CydyacHa Hayka BHOKPEMIIIOE TpH BHAM 1H(POPMAIIHHO-KOMIT IOTEPHUX

TEXHOJIOT1i: KOMII IOTEPH1, KOMYHIKAI[IiHI Ta MYJIbTUME/I1iHI.

[IpoBenenwmii aHaM3 HAYKOBO-METOIMYHUX JHKEpPETI, BUBUCHHS JIOCBITy POOOTH
3aKJaJiB  OCBITH, III0 TIpeACTaBlieHUM B [HTEepHET-Mepexi, Ja€ TiJICTaBU
KOHCTaTyBaTH, LI0 BUXOBHMWA mnoreHuian BukopuctanHia IKT y HamioHanbHo-

NaTpiOTUYHOMY BUXOBaHHI 3700yBauiB OYATKOBOI OCBITH KPUETHCS Y TOMY, IIO:
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— OCBO€HHSI MOJIOAIIMMH IIKOJsIpaMu poOoTH B [HTepHET-Mepexi 3abe3mneuye
MOJKIIMBOCTI 17151 300py MOTPiOHOI iH(pOpMAIIiTl Tpo moAii, pakTH, IPEIMETH 1 SBHILA,
10 MaIOTh BIJHOILIEHHS JI0 HAIIIOHAJILHO-MIATPIOTUYHOTO BUXOBAHHS;

— Bimeoponaukd, (iTbMH, Bif€o, MO0 BIATBOPIOIOTH HAPOIHI TPAIMIIIi,
MyJIbTGUIBMH, IIICHI, MYy3W4YHi ayaiodaiiid TOIIO HaIIOHAIBHO-TATPIOTHYHOTO
CHpsIMyBaHHS MiTIAMalOTh HAI[IOHAIIBHUNA JyX, CIOPHSIE CIPUUHATTIO ce0e YaCTUHOIO
MPaIbOBUTOTO, TAJAHOBUTOTO, MYXXHBOTO 1 HE3JIAMHOTO YKPaiHCBKOTO Hapoy,
HaJIAIITOBYE YYHIB Ha IPAKTUYHY NMATPIOTUYHY AiSIBHICTD;

— BIJABIlYBaHHA BIPTyaJIbHMX MY3€iB, BIpTyalibHI MOJOPOXKi 3a0€3MeUyr0Th
dbopMyBaHHS 3HaHb IMPO ICTOPIIO CBOET JEpXKaBW, 11 Tpaaulii, BIAOMHX
YKpaiHI[IB-TIaTPIOTIB, 3HAMEHHI JIep>KaBHI JIaTH TOIIO JIONIOMAararoTh YYHSIM BITIYTH
IyX €MOXH, CTAPOBUHU, MOOYTH JOCTITHUKOM — LI€ T€, 1[0 B KOMIUIEKCI € 3pa3KOM Ta
CIIpUsi€ BUPOOJICHHIO y 3700yBaviB ITOYATKOBOi OCBITHM OCOOMCTICHMX YKHUTTEBHX
CTpaTerii, CIpsIMOBAaHUX HA MPAKTUYHUN BUSIB ATPIOTU3MY;

— yyacTb 3/100yBayiB IOYaTKOBOi OCBITM Yy CHELIaJbHUX OH-JalH
MaiicTep-Kiacax 3 BUTOTOBJICHHS HAIIIOHATBHUX JCP)KAaBHUX 1 HAPOJHUX aTPUOYTIB,
CHUMBOJIIB — BaJIMBA YaCTHHA HAI[IOHAILHO-MATPIOTUYHOTO BUXOBAHHS,

— YKpaiHChbKa MOBa € HEBIJ’€MHOIO BiJl MATPIOTUYHOTO BUXOBAHHS, TOMY
YUTaHHS YKPAiHCHKOIO MOBOIO E€JEKTPOHHHMX KHWIKOK, CIyXaHHS OH-JIaiH Kas3oK,
JIEreH/1, MepeKas3iB, OMOBIIaHb HAI[lOHAIBHO-MIATPIOTUYHOTO 3MICTY (1 HE TUIBKH) 3 1X
Bi3yaJli3aIli€o MoCcTymnoBo (pOopMyrOTh y 3/100yBayiB MOYATKOBOI OCBITH HAI[lIOHAJIbHY
JyXOBHICTh: HAIllOHAJIBLHUW MEHTAJITET, XapakTep, CBITOTJAM, CBIAOMICTh 1
CaMOCBIJIOMICTb TOIIIO, Y CBOIO Y€Pry BOJOIIHHS JCP>KaBHOIO MOBOIO — II€ BXKE BUSB
IPOMAISTHCHKOT TIO3HIIIT;

— COIllaJibHI MEpei, OCBITHI IIaTGopMu 3a0e3MeUyrOTh MOMKJIUBOCTI JIJIst
J1aJoroBOi Ta TPYMOBOi B3aeMoil 3700yBayiB MOYATKOBOI OCBITH y peasizarii
TBOPYHMX 33JIyMiB HalllOHAJTHHO-TIATPIOTUYHOTO CIIPSIMYBaHHS,

— BOJIOJIHHA TrajpkeTamMu 3a0e3nedye peanizalfio norpedu 3700yBadiB
MOYATKOBOI OCBITH y CTBOPEHHI BJIACHMX KOPOTKHX BIJCOPOJIMKIB, TpPE3eHTAIllN

NaTpIOTUYHOTO 3MICTY, HaBiTh BJIACHUX KaHAJIB 1 OJOTIB isi OOMIHY JYMKaMH,
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CIIpHSi€ 3aI[IKaBICHOCTI JITEH YKUTTSIM OCBITHBOTO 3aKJIaJy;

— BHUKOPHUCTaHHs 1H(OPMAaLIHHO-KOMYHIKAIMHUX TEXHOJOTI pOOUTH yuHs
AKTUBHUM YYaCHHUKOM BHMXOBHOTO IMpOIleCy, MapTHEPOM Meaarora y IUIaHyBaHHI,
MIATOTOBII 1 TPOBEACHHI BUXOBHHUX 3aXO/IIB;

— B yMOBax JUCTaHIIIMHOTO BHUXOBAHHS 3aCTOCYBaHHS 1H(OpPMAIIHHO-
KOMYHIKAIIIMHUX TEXHOJIOTIM CIpHUs€ CTBOPEHHIO MO3UTUBHOIO MCHUXOJOTTYHOTO
MIKpOKJIIMaTy, CTBOPEHHS €MOIIIHHOTO (DOHY ISl BAXOBHOTO BILTUBY;

— 3a0e3nedyye MOXKIHUBOCTI SKICHOTO KOHCTPYIOBaHHs, JEMOHCTpaIlii Ta
BUKOPUCTAaHHA Bi3yali3alli BHUXOBHUX 3aXO[IB, JIOTIYHOCTI CTPYKTYpyBaHHS
BUXOBHOTO Marepiaidy, IO nependadae Ouibll €(EeKTUBHUN pPIBEHb CIPUHHATTA
iH(dOopMmaIrii.

OTtxe, IHPOpMaLIHHO-KOMYHIKALIIHI TEXHOJIOT1] MatOTh NOTYKHUI BUXOBHHIA
MOTEHI[Ial y HalllOHAJBHO-NATPIOTUYHOMY BHXOBaHHI 3700yBayiB MOYaTKOBOI

OCBITH.
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