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AHoOTAaNis

VY craTTi po3rIANAEThCS aKTyallbHa MPo0deMa MiITPUMKH 3A0POB'S yepe3 BKUBAHHS HOTYPTY, BUCBITIIOIOUH
ICTOPII0, METOAM BUPOOHMIITBA Ta €BOJIOLIIO MOMYJISIPHOCTI MPOIYKTy. OOrOBOPIOETHCS BUKOPUCTAHHS POCIINH-
HHUX J00aBOK JIJIsI MOKPAIIEHHS PYHKI[IOHAIBHUX BJIACTUBOCTEH HOTypTy. JLOCHIIKEHHS i IKPECITIOE BaXKIIUBICTh
1i€i TeMH B Cy4aCHOMY CYCILUIbCTBI, 10 MparHe MiKIyBaHHs PO 37J0POB'S Ta Pi3HOMaHITHICTh [TOXXHBHUX MPOJLY-
KTiB.

Abstract

The article addresses the pressing issue of maintaining health through the consumption of yogurt, covering
its history, production methods, and the evolution of its popularity. The use of plant-based additives to enhance
the functional properties of yogurt is discussed. The research underscores the significance of this topic in contem-
porary society, emphasizing the commitment to health and the diversity of nutritional products.

KuarouoBicioBa: HorypT, 3M0poB's, IpOOiOTHKH, CKBAIIIyBaHHS MOJIOKA, POCITHHHI JT00OaBKH, TEXHOJOTI] BH-
poOHHIITBA HOTYPTIiB, PYHKI[IOHANEHI MPOAYKTH XapuyBaHHs, 3aKBACKH, TPOOIOTHYHI BIACTHBOCTI, TpaB'sHi #o-
TypTH.

Keywords: yogurt, health, probiotics, milk fermentation, herbal additives, yogurt production technologies,
functional foods, starter cultures, probiotic properties, herbal yogurts.

B Hallle chOrofIeHHsI JIOCUTh aKTyaJIbHOIO TEMOIO
€ mpobieMa MiATPUMAHHSA ONTHMAJIBHOTO CTaHy 370-
poB’st moxuHM. Lle crano ocobiauBo 3aTpedyBaHNM ITi-
cis cianaxy nanngemii SARS-CoV-2. OnHiM i3 pinieHs
1iei mpoOieM € BXMBaHHS (PyHKIIOHAIBHUX HPOIYK-
TiB, SIKi YHHATH 03J0POBYY Ji0 HA OPTaHi3M JIFOUHH.
OnHUM i3 TaKUX IPOJYKTIB € HOTYPT.

Worypr — ue npoaykr depmeHTauii Momoka
Streptococcus  thermophilus  ma  Lactobacillus

delbrueckii spp. bulgaricus. Icmopin eunuxnenns iiozy-
pmy nouanacs 3 0aeHix-0aeen 6 enoxy Heoaimy npuo-
auzHo 3a 5000 pokie 0o nawioi epu 8 Llenmpanvuiu A3ii
ma Bauzvkomy cxo0i. Came na yeil uac npunadae 00o-
MawiHennss meaput, wo oaioms monoxo. Cropiwt 3a
6ce, KOUIBHUKH 30€pirajim MOJIOKO B HIKypax TBAapHH,
CTBOPIOIOYHN CIPHUSTIMBE CEPEIOBUINE JISI POCTy Oak-
Tepii, 0 BUKJIMKAIOTH OPOJIHHS, THM CaMHM BHPOO-
astroun worypt [1,2].


https://doi.org/10.5281/zenodo.10675230
https://www.sciencedirect.com/topics/food-science/streptococcus
https://www.sciencedirect.com/topics/food-science/lactobacillus
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3 naunom icmopii oeypm «8cmue 8i03HAUUMUCIY

6 piznux kymkax ceimy. Tax 6 cmapooasuii I peyii

BIHCUBANU KUCTOMONIOUHUL NPOOYKM GIOOMULL AK OKCU-
naea (Kcunoeana), Axkutl 0y8 PI3HOGUOOM UOZYpHY.
Boicusanus iiocypmy cepeHbOBIYHIMHU TypKaMu OyJio
omucano B kuurax Diwan Lughatal-Turk Maxmyna Ka-
wrapita Kutadg Bilig FOcyda Xac Xamxuba, Hamnwmca-
HUX B 11 cromiTri. Takoxk € mpuUIynieHHs, mo Kyxapi
iHAifceEKOTO iMIepaTopa MoromiB Akbapa mpucMady-
BaJTK HOTYPT HACIHHSAM Tipuuili Ta Kopuiero [3].

o 20-20 cmonimms tiocypm 6y8 docums nonyis-
PHUM NPOOYKMOM XapyyeaHnusa y atooetl 3axionoi A3ii,
ITigoenno-Cxioniti ma Llenmpanwriii €8poni, a maxoic
Ha Inoiiicoxomy cyoxonmunenmi. A 3a60sKu pobomam
C. I'pucoposa ma I. Meunuxosa nonynapHicme iiozy-
PMY 3p0cia 00 C8imo8o2o macumaoy.

B naw uac iiozypm 3anuwaemoca 0ocums nonyis-
PHUM npOOYKmoMm. 3a80AKu nepedosuM MexHON02iu-
HUM DILUEeHHAM CMAno CHPOMOICHUM CYMMEBD NiO8U-
wumu AKiCmMs 20M0B020 NPOOYKMY Ma 3HAYHO YPIZHO-
MaHimuumu acopmumenm. Le 003801UN0
CMEOoPI0Gamu tlo2ypmu 3 PIBHOMAHIMHUM CKAA0OM Md
BAACMUBOCAMU © NUMHI MA HENUMHI, 3 PISHUMU HANO-
BHI08AYAMU, 3 NPO- MA NPEeOIOMUYHUMYU 61ACTUBOC-
msmu ma cneyugiunum ximivnum cxnadom [1].

HorypTa roTyioTh TepMOCTaTHUM a60 pe3epByap-
HUM crioco6oM. TepMocTaTHHH crOCi0 103BOJISIE OTPHU-
MyBaTH OUTBII SKICHUH MPOJIYKT 32 PaXyHOK TOYHOCTI
Ta THYYKOCTI HaNAIITYBaHHS i MIATPUMAHHS TEXHOJIO-
TYHHX MapaMeTpiB, IPOTE € JOCUTH TPYAOMICTKHM Ta
SHEepProBUTPATHUM Y TOPIBHAHHI 3 pe3epByapHUM. Pe-
3epByapHHI METO € OLIBII MPOCTHM 1 BUMarae MeHIIe
noTpedu y o0nagHaHHI, IO TOJETIIY€E TeXHOJIOTTUHUI
TpoIiec Ha BUPOOHMIITBI, aje mei crocio He T03BOIIsE
MOCTIHHO KOHTPOJIIOBAaTH TEMIIEPATypy CKBAIlyBaHHS
MOJIOKa, 10 BiTOOpaXa€eThCsl Ha OPraHOJIETI THYHHHN HO-
Ka3HHKax Horypry [4].

3aKBacKo0 ISt OUIBIIOCTI BUPOOHHIITB HOTYPTIB
€ cumbioTnuHa cymim kyneryp Str. salivariussub sp.
thermophilus i L. delbrueckiisub sp. bulgaricus. Xoua
BOHH 1 MOXKYTh POCTH HE3AJICXKHO OJIHA BiJl OJTHOT, IIIBU-
JIKICTh YTBOPEHHSI MOJIOYHOT KUCJIOTH Habarato BuILa
MIPY CIUTFHOMY BUKOPUCTaHHI, HIX MPH X OKPEMOMY
KynbTUBYBaHHi. Str. thermophilus pocre miBuiIe i BU-
poOursie KuCIoTy i Byriekuciwii ra3. @opmiart 1 Byrite-
KUCIIMA Ta3, IO YTBOPIOIOTHCS, CTHUMYJIOOTH L.
bulgaricus no 3pocrants. 3 iHII0r0 60KY, MPOTEOTITH-
yna aktuBHicTh L. bulgaricus mae 3mory BupoOisTé
NeNTUAM Ta AMIHOKUCIOTH Ui BUKOPUCTaHHS Str.
thermophilus. 1li mikpooprani3smMu B KiHIIEBOMY pe-
3yJNbTaTi BIANOBIAAOTH 32 (HOPMYBaHHS THUIIOBOTO
cMaKy i TeKcTypH itorypry. Moryprosa cymiu 3ropra-
€ThbcA i yac OpoxinHs yepes maninas pH. Ctpenro-
KOKH BIATIOBIJIAIOTH 3a ITOYaTKOBE 3HIDKeHHs pH Hory-
PTOBOI cyMimni nmpubau3Ho 10 5. JlakToOamuIu Biamo-
BiJJAFOTH 3a mojaiblie 3HmwkKeHHs pH no 4. HactymHe
OpOIIHHS IPOJYKTY CIPHSE yTBOPEHHIO TAKHUX CIIOJYK,
SK MOJIOYHA KHUCJIOTa, alleTallbJIeri/], OITOBa KUCIOTa
Ta mianeTw . TakoX Ui MiIBUIICHHS MPOOiOTHYHIX
BJIACTUBOCTEH HOTYPTiB, 10 HHUX JOAAIOTH KYJIbTYpH
Lactobacillus acidophilus, Bifidobacterium longum ta
Bifidobacterium bifidum. 3a3naueni mpoGioTnuni Ky-

JIBTYPH 3[aTHI 0 aHTAarOHICTUYHOTO BIUIMBY HA IaTO-
TeHHI mTamMu O6akTepiil mpu qucbakTepiosax, a ix BKH-
TOK Y MOBHi{ Mipi BUIIPAaBAaHUH IIPH MPOXOKEHHI CH-
JHHOMIFOYUX AHTUOIOTHKOTEpAIiil IS BiJHOBJICHHS
HOPMaJIbHOI Mikpodiopu KuieyHuka. Takok MoKHa
3a3HAYUTH, 10 KUCIIOTH, SIKi YTBOPIOIOTHCS ITifl 4ac Me-
tabomi3my OidinobakTepii Ta auAOPITEHOT NANTNYKHY,
3aTHI 3HM3UTH BCMOKTYBaHHS aMiHIB Ta aMiaky y
KpOB, THM CaMHUM 3a0e3Nedyl0dr HOPMalbHI ITOKa3-
HUKU apTepiadbHOTO THCKY, MPOTHAIIO ITiIBUIICHHIO
piBHS XOJIECTEpHHY Ta IIKIIJIMBHX HITPOCHONYK. bi-
JeIIe Toro, OidimobakTepii 34aTHI A0 CHHTE3y TaKHX
BiTaMiHIB sIK prO0QIaBiH, TiaMiH, BiTaMiHiB rpynH Bs
ta K [3].

Kpim Toro, B OCTaHHI pOKHM 301IbIINIACS 3aLliKaB-
JEHICTh /0 XapyoBHX J00aBOK POCIMHHOIO II0XO-
JDKEHHSI, SIKi 3aCTOCOBYIOTh IIPU BHUTOTOBJICHHI HOTY-
PTY, OCKUTbKHM OyJI0 JOBEINCHO, IO POCIMHHI €KCTpa-
KTH MalOThb KOPHCHI JJIs 3/10POB'Sl BIACTHBOCTI, TaKi sIK
MPOTHMIKpOOHAa Ta aHTHOKCHIAHTHA [is. J[o Toro ik,
PpOCTHHHI [OOaBKY MOKPAIIYIOTh (Pi3UKO-XIMiUHI Ta Mi-
KpoOiOJIOTIUHI BIACTHBOCTI MPOXYKTY, 3MEHIIYETHCS
CTYIEHb CHHEPE3HCY, 10 TO3UTUBHO BIUIUBAE HA CTPY-
KTYpY 3TYCTKY, 30LIBIIy€eThCS B SI3KICTh MPOIYKTY. Ic-
HYIOThb YHWCICHHI JOCHI/UKEHHS IIOJ0 KOPHCHOTO
BIUIUBY PI3HUX POCIMHHUX €KCTPAKTIB TPaB, HalpH-
kian, posrtopommr (Silybum marianum ), rioomy
(Crataegus monogyna), masmnii (Salvia officinalis), ma-
fopany (Origanum vulgare). AKTHBHHM iHTPEIIEHTOM
PO3TOPOIIII € CHITIMAPHH, SIKUH CKJIATA€THCS 3 (I1aBo-
HoJirHaHiB. CHIIIMapyH € CHIBHUM aHTHOKCHIAHTOM,
SIKAUH MOYKE CIIPHUATH pereHepaltii KIITHH IMeYiHKH, 3HHU-
XKyBaTH PiBEHb XOJICCTEPUHY B KPOBI Ta JJONIOMAaraTy B
npodinakruii paky [5]. CTOCOBHO Ii101y, TO OaratbMa
JOCIIKEHHSIMH JIOBEJICHO HOTO CIIPUSATINBHN BIUIUB
Ha CEepILEBO-CYANHHY CHCTEMY 3aBJISIKH BMICTY modide-
HouiB. [1laBunist JlikapchKa CIABUTHCS K HOTYKHUIH HO-
TJIMHAY BUIBHUX PallUKalliB, OCKUJIBKH MICTUTh aJIKaJlo-
11u, JIIHOJICBY, OJICAHOJIOBY Ta yPCOJIOBY KUCIOTH. EKc-
TPakT MaiiopaHy Ma€ BHCOKI aHTHOKCHJIAHTHI
BJIACTHUBOCTI, 3aBASKH Y CBOEMY CKJIaJi Moji (eHOIb-
HUX CITOJIYK [6].

By1no nociipkeHo TakoX BIUIMB POCIMHHUX €KCT-
paktiB mucts Diospyroskakima Nelumbonucifera Ha
(depMenTanito, (QyHKIIOHANBEHI Ta OpPraHOJCHTHYHI
BIIACTHUBOCTI TpaB’sHUX HorypriB. PesymbraTé mocii-
JDKSHHSI BKa3ylOTh Ha Te, o (epMeHTalis Horypry 3
LMMH TPaBaMH ITOCHIIIOE META0ONIIYHY aKTHBHICTh 3a-
KBAaCOYHUX KYJIBTYp, a pH 3HMKyeTbcs uepe3 IijiBu-
IIEHHS CUHTE3Y OPTaHIYHUX KHUCIIOT MOJIOYHOKUCIMMHU
GaxTepismu. Moryptu 3 106aBKaMH XapaKTepH3y-
FOThCS 301IBIIEHUMH MMOKa3HUKAMH TUTPOBAHOT KHCIIO-
tHOCTI — 0,80 % (y 3BHYaifHMX HOrypTax el moKa3HUK
csrae 0,75%). JloBeneHo, MO TONAaBaHHS POCIUHHUX
€KCTPAKTIB BILIMBAE HA XapaKTEPUCTUKH HOTYPTIB, HO-
Kpallye MiKpoOionoriuHi MOKa3HMKH 3aKBACOK. 30K-
pema, KibKicTh )XUTTE3AaTHUX KiiTuH S. thermophilus
i L. delbrueckiisub sp. bulgaricus B iorypri 3 ekcTpak-
tom Diospyroskaki 36iibliiyeTbesi i carae npuOIM3HO
2,95 mima KYO/mn. Hanpukinmi OpoziHHS, 3aKBaCKH y
BCIX 3pa3kax HOrypTy 3aJMIIAIOThCs KUTTE3NATHUMH,
a nokasHuk KYO migumiyerscst no 8,5 muH st S.


https://en.wikipedia.org/wiki/Turkic_peoples
https://en.wikipedia.org/wiki/D%C4%ABw%C4%81n_Lugh%C4%81t_al-Turk
https://en.wikipedia.org/wiki/Mahmud_Kashgari
https://en.wikipedia.org/wiki/Mahmud_Kashgari
https://en.wikipedia.org/wiki/Kutadgu_Bilig
https://en.wikipedia.org/wiki/Yusuf_Has_Hajib
https://en.wikipedia.org/wiki/Mughal_India
https://en.wikipedia.org/wiki/Akbar
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thermophilus i 5,8 mma KYO/mu mist L. delbrueckiisub
sp. bulgaricu s [7].

OCHOBHUMH CIIO)KUBYMMH BJIACTHBOCTSIMH HOT'Y-
PTY € TO€JHAHHS BHCOKHX CMaKOBUX BJIACTUBOCTEH 3
KOPUCHUMH SIKOCTSIMH MOJIOYHOTO MpoayKty. /st mo-
KpalleHHs! CIIO)KUBHHUX BJIACTHBOCTEH B HorypT noxa-
I0Th IIMaTOYKU CBIKUX (PYKTIB, SKi NPUIAIOTH HOMY
HaTypaJIbHUK cMak. MOJI0YHUM PUHOK Y KpaiHu Ipen-
CTaBJICHUH BEJIMKOIO KIJIBKICTIO KHCJIOMOJIOYHHX IIPO-
NYKTiB, Cepell AKUX HOTYpTH 3aiiMaroTh apyre micie (
30-35%) B 06'emax nmponax (micns kedipis), ane € Ha-
ORI MapXUHAITBHAMH, TOOTO BUCOKOTIPHOYTKOBUMHU
npoaykramu. Kpim Toro, HOrypTH SBISIOTBECS CaMHIM
MIBUAKO3POCTAIOUMM CETMEHTOM, iX CepeAHbOPIYHMI
NPUPICT CIOKMBAHHS, a BIINOBIAHO i BUPOOHUITBA B
VYkpaiHi cTaHOBUTH B cepenubomy 10% [8].

CporosiHi Ha pUHKY HOTYPTIB IIPEACTaBICHO OiyIs
15 Benukux yKkpaiHChbKHX BUPOOHHKIB, YHCIIO TOPTOBE-
JIBHUX MapOK SIKUX NepeBHILYyE 25, KiIbKICTh HAHMEHY-
BaHb NpOoAyKHii Ha KiHenpb 2021 poky craHoBWIO Oi-
meme 160 mo3mmid. Y CTPYKTypi acOpTHMEHTY i€l
MPOAYKIII TOMIHYIOTh MTOJYHWYHI, TICPCUKOBI Ta aHa-
HacoBi WorypTH. JlesKi mianmpueMcTBa IMUIKOM 30cepe-
JDKEHI caMe Ha IIUX MPOIYKTax, a y CTPYKTypi OLIbIIIo-
CTi NiANPUEMCTB BOHU 3aiiMaroTh Bix 60 mo 75 [8].

Iponyxiis TIpAT «JlakTamic-Mukosnais» akTH-
BHO PO3IIMPIOE ACOPTHUMEHT: TUIBKU mpoTirom 2021
POKY TipeAcTaBuia Ha puHKY 11 HOBHHOK. [[yst KOX-
HOT'O CIIO)KMBa4a 3HAWEThCS MPOJIYKILiS 32 CMakoM. Y
2013 poui y npoaykroBoMy noptdesni KoMmmaHii 3’sB-
nseThes HoBui Openn «Jloko Mokoy, opieHTOBaHHI Ha
HAMMEHIINX CTOKMBAYiB MOJOYHOT mpoayKiii. Hory-
pTH, cupku Ta meceptd st nmited mig TM «Jloko
Moxoy, 30aradeni kKaiablieMm, BiTaminoM D3 Ta Kucio-
tamu Omera 3, IIBUAKO 3aBOMOBYIOTH JIFOOOB CIIOXKH-
BadiB He TUIbKK B YKpaiHi, a it 3a kopaonom [9].

BucHoBok

B kiHIll MOXHa 3 YNEBHEHICTIO 3asiBUTH, IO HO-
TYPT MIPOJIOBXKYE 3aJIMIIATHCS HEBII'EMHOIO YaCTUHOIO
HAIIOT0 PalioHy, Bilirparoyy KIIOYOBY pOJIb Y MiATPHU-
MIIi 310pOB'st. PO3IJISIHYTI B CTAaTTI TEXHOJIOTIT BHPOO-
HHIITBA Ta ICTOPisS PO3BUTKY HOTYpTY MiJKPECIIOIOThH
Horo MOBry i OaraTy icTOpilo, a TAKOXK aKTyalbHICTh Y
CY4YacHOMY CyCITUILCTBI. PO3IIMpEHHsT aCOPTUMEHTY 3a
JIOTIOMOT'010 BUKOPHUCTAHHSI POCIMHHMX J100aBOK € Tie-
PCIIEKTUBHUM HIISIXOM JJIsl CTBOPESHHSI HE JINIIE CMad-
HUX, a i QyHKIIIOHABHUX HOTYpTiB. JlogaTkoBi Hocii-
JDKEHHS Ta EKCIIEPUMEHTH 3 POCIMHHUMH €KCTPAK-
TaMHM, a TaKOX 3 PI3HUMH KyJIbTypaMH NPOOIOTHKIB,
HAJIAIOTh YHIKAJIbHI MOXKJIMBOCTI JJISl TIOJIIMIIICHHS Xa-
PUOBHUX BIACTHBOCTEH HpoaykTy. Lli Kpoku crmpsmo-
BaHi Ha CTBOPEHHS OiIBII 30POBUX Ta PI3HOMAHITHHX

BapiaHTIB HOTYPTY, BiIMIOBIaf04YM HA Cy4acHI BUMOTH
CIIO’KMBAYiB 10 TYpOOTH PO ceOe Ta CBOE 3I0POB'S.
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Abstract

The phytohormone-like effect of synthetic compounds based on pyrimidine derivatives on the vegetative
growth of haricot bean (Phaseolus vulgaris L.) was studied. For this purpose, haricot bean plants were grown from
seeds treated with synthetic compounds at a concentration of 10-°M during the vegetative stage. The effect of
synthetic compounds on the growth of haricot bean plants was compared with the effect of phytohormone auxin
IAA (1H-indol-3-yl)acetic acid) used in a similar concentration of 10-°M. The control haricot bean plants were
grown from seeds treated with distilled water. The morphometric parameters (average length of shoots and roots
(mm), average number of roots (pcs)), and biochemical indicators (content of photosynthetic pigments (pg/ml) -
chlorophylls a and b, as well as carotenoids) of haricot bean plants were determined. The effect of synthetic com-
pounds based on pyrimidine derivatives on the vegetative growth of haricot bean was similar to the effect of auxin
IAA. The morphometric parameters of 2-week-old haricot bean plants treated with synthetic compounds based on
pyrimidine derivatives exceeded similar parameters of control plants: average length of shoots — by 16.98 — 105.66
%, average length of roots — by 105,88 — 288.24 %, average humber of roots — by 31.82 — 284.09 %, respectively.
The morphometric parameters of 2-week-old haricot bean plants treated with auxin IAA exceeded similar param-
eters of control plants: average length of shoots - by 86.79 %, average length of roots — by 182.35 %, average
number of roots — by 161.36 %, respectively. The cytokinin-like effect of synthetic compounds based on pyrimi-
dine derivatives on the biosynthesis of photosynthetic pigments in the leaves of 2-week-old haricot bean plants
was also studied. The content of photosynthetic pigments (ng/ml) in the leaves of 2-week-old haricot bean plants
treated with synthetic compounds based on pyrimidine derivatives exceeded similar parameters of control plants:
chlorophyll a - by 14.25 — 121.07 %, chlorophyll b - by 3.38 — 145.11 %, chlorophyll a+b - by 15.47 — 85.34 %,
carotenoids - by 5.53 — 165.88 %, respectively. The content of photosynthetic pigments (ug/ml) in the leaves of
2-week-old haricot bean plants treated with auxin IAA exceeded similar parameters of control plants: chlorophyll
a - by 34.65 %, chlorophyll a+b - by 22.9 %, carotenoids - by 50.98 %, respectively. The plant growth-regulating
effect of synthetic compounds based on pyrimidine derivatives depended on their chemical structure. The selected
most biologically active synthetic compounds based on pyrimidine derivatives are proposed to be used as new
plant growth regulators of haricot bean (P. vulgaris L.).

Keywords: Phaseolus vulgaris L., auxins, cytokinins, pyrimidine derivatives, plant growth regulators.

Introduction. Bean (Phaseolus spp. L.) is one of
the oldest and most important grain legumes in the
world, consumed both as a vegetable (as leaves, pods
and immature seeds) and as a mature grain [1]. Total
bean production is over 23 million metric tons, of
which 7 million metric tons are produced in Latin
America and Africa. Bean seeds are enriched with 20-
25 % dietary proteins, among which phaseolin is the
main storage protein, vitamin biotin, a high content of
minerals, including more than 26 such as iron, phos-
phorus, magnesium, manganese, zinc, copper, calcium
and others, thanks to which beans provide 10-20 % of
an adult's need for a number of nutrients and minerals
[1 - 3]. Although low in methionine and cysteine, dried
bean seeds are a valuable source of the amino acids ly-
sine and tryptophan, which are lacking in maize, rice or
other cereals [2]. Bean seeds also contain anti-nutri-
tional factors, including a-amylase inhibitors, arcelins,
tannins, lectins, phenolics, and phytates, which have
therapeutic properties in the prevention of breast and

colon cancer through their antioxidant properties, as
well as in lowering cholesterol and other lipids due to
their presence in high-fiber diets [1, 2].

An important task of modern agriculture is the
development of new effective plant growth regulators
of grain legume bean (Phaseolus spp. L.). Today, ferti-
lizers and natural bio-regulators are widely used to im-
prove the growth and development of bean plants dur-
ing the growing season, increase their productivity, and
improve adaptation to abiotic and biotic stress factors
[4, 5]. Nevertheless, a very promising approach is the
creation of new plant growth regulators based on
synthetic compounds, pyrimidine derivatives, which
are able to exhibit physiological effects similar to plant
hormones auxins and cytokinins, improving seed
germination, the formation and growth of plant shoots,
roots and flowers, enhancing photosynthetic processes
in plant leaves [6, 7]. Currently, new synthetic com-
pounds based on pyrimidine derivatives such as
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Methyur (sodium salt of 6-methyl-2-mercapto-4-hy-
droxypyrimidine) and Kamethur (potassium salt of 6-
methyl-2-mercapto-4-hydroxypyrimidine) are used as
new environmentally friendly plant growth regulators
to improve crop productivity and increase their adapta-
tion to abiotic stress factors [8 - 11]. At the same time,
screening of plant growth regulators among new
synthetic compounds, pyrimidine derivatives, is carried
out. Our previously published work [12] showed that
synthetic compounds based on pyrimidine derivatives:
Methyur (sodium salt of 6-methyl-2-mercapto-4-hy-
droxypyrimidine), Kamethur (potassium salt of 6-me-
thyl-2-mercapto-4-hydroxypyrimidine) and their new
derivatives at a concentration of 107M revealed an
auxin-like effect on the rooting of isolated (separated
from the roots) stem cuttings of haricot bean (P. vul-
garis L.) variety Bilozernaya. The results of this work
confirmed the perspective of the practical use of syn-
thetic compounds, pyrimidine derivatives to improve
the vegetative propagation of haricot bean (P. vulgaris
L.) and other plant species of the family Fabaceae by
stem cuttings.

The purpose of this work is to study the regulatory
effect of synthetic compounds based on pyrimidine de-

rivatives: Methyur (sodium salt of 6-methyl-2-mer-
capto-4-hydroxypyrimidine), Kamethur (potassium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine) and
their new derivatives at a concentration of 10-°M on the
vegetative growth of haricot bean (P. vulgaris L.) vari-
ety Bilozernaya. These studies will contribute to the
further development of new effective growth regulators
used in agriculture to improve the growth and develop-
ment and increase the yield of haricot bean plants.

Materials and methods. The synthetic com-
pounds based on pyrimidine derivatives: Methyur (so-
dium salt of 6-methyl-2-mercapto-4-hydroxypyrimi-
dine), Kamethur (potassium salt of 6-methyl-2-mer-
capto-4-hydroxypyrimidine) and their new derivatives
(compounds Ne 1 — 7) were synthesized at the Depart-
ment for Chemistry of Bioactive Nitrogen-Containing
Heterocyclic Compounds, V.P. Kukhar Institute of
Bioorganic Chemistry and Petrochemistry of the Na-
tional Academy of Sciences of Ukraine. The plant
growth-regulating effect of pyrimidine derivatives was
compared with the effect of auxin 1AA (1H-indol-3-
yDacetic acid) manufactured by Sigma-Aldrich, USA
(Table 1).

Table 1.

Chemical structure, name and relative molecular weight of auxin IAA and synthetic compounds based on pyrim-
idine derivatives: Methyur (sodium salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine) and their new derivatives (compounds Ne 1 —7)

Chemical com- Chemical structure Chemical name
pound and relative molecular weight (g/mol)
OH
1H-indol-3-ylacetic acid
IAA | 0
N MW=175.19
H
OH
Sodium salt of 6-methyl-2-mercapto-4-hydroxypyrimi-
=N dine

Methyur
A

H.C M S Mat

MW=165.17

Kamethur
M

Potassium salt of 6-methyl-2-mercapto-4-hydroxypyrim-
idine

H,C M S K+ Mw=181.28
OH
. NN 2-ethylsulfanyl-6-methylpyrimidin-4-ol
H3C/\S)|\N/ ch, MW=170.23
OH
, N 6-methyl-2-propylsulfanyl-pyrimidin-4-ol

MW=184.26
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Seed treatment and plant growing conditions.
The seeds of haricot bean (P. vulgaris L.) variety Bi-
lozernaya were sterilized with 1 % KMnO4 solution for
15-20 min, then treated with 96 % ethanol solution for
1 min, after which they were washed three times with
sterile distilled water. After this procedure, seeds were
placed in the plastic cuvettes (each containing 10 — 15
seeds) on the perlite moistened with distilled water
(control sample) or water solutions of IAA or synthetic
compounds based on pyrimidine derivatives at a con-
centration of 10M (experimental samples). Then seeds
were placed in the thermostat for their germination in
darkness at the temperature 23 °C during 48 h. After the
emergence of sprouts, they were placed in a climatic
chamber in which seedlings were grown for 14 days at
the 16/8 h light/dark conditions, at the temperature 23 -
25 °C, light intensity of 3000 lux, and air humidity 60 -
80 %. Comparative analysis of morphometric parame-
ters of haricot bean plants (average length of shoots and
roots (mm), average number of roots (pcs)) was carried
out at the end of the two-week period according to the
method [13].

Statistical processing of the experimental data,
performed in triplicate, was carried out according to the
Student’s t-test with a significance level of P<0.05;
mean values + standard deviation (£ SD) [14].

OH
)Nl\ N 2-benzylsulfanyl-6-methylpyrimidin-4-ol
3 —
©As N~ CH, MW=232.31
OH
NI X 2-isopropyl-6-methyl-pyrimidin-4-ol
4
H3Cj)\N/ CH,  MW=152.20
CH,
OH
NT X Sodium salt of 4-hydroxypyrimidine--2-thiolate
5 |
_ = -
s J\N MW=149.14
Na
OH
2-methylsulfanylpyrimidin-4-ol
6 N| =
Heo A MW=142.18
S N
OH
)Nl\ N 2-benzylsulfanylpyrimidin-4-ol
7 =
@As N MW=218.28

Determination of the content of photosynthetic
pigments. To perform the extraction of photosynthetic
pigments, we homogenized a sample (500 mg) of hari-
cot bean leaves in the porcelain mortar in a cooled at
the temperature 10 °C 96 % ethanol at the ratio of 1: 10
(weight: volume) with addition of 0,1-0,2 g CaCO3 (to
neutralize the plant acids). The 1 ml of obtained ho-
mogenate was centrifuged at 8000 g in a refrigerated
centrifuge K24D (MLW, Engelsdorf, Germany) during
5 min at the temperature 4 °C. The obtained precipitate
was washed three times, with 1 ml 96 % ethanol and
centrifuged at above mentioned conditions. After this
procedure, the optical density of chlorophyll a, chloro-
phyll b and carotenoid in the obtained extract was
measured using spectrophotometer Specord M-40 (Carl
Zeiss, Germany).

The content of chlorophyll a, chlorophyll b, and
carotenoids was calculated in accordance with formula
[15, 16]:

Cchl a=13.36xA664.2 — 5.19xA648.6,

Cchl b =27.43xA648.6 — 8.12A%x664.2,

Cchl (a +b)=5.24xA664.2 + 22.24xA648.6,

Ccar = (1000xA470 — 2.13xCchl a —
97.64xCchlb)/209,

Where,
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Cchl — concentration of chlorophylls (pg/ml),
Cchl a — concentration of chlorophyll a (ug/ml), Cchl b
— concentration of chlorophyll b (ng/ml), Ccar — con-
centration of carotenoids (ug/ml), A —absorbance value
at a proper wavelength in nm.

The chlorophyll and carotenoids content per 1 g of
fresh weight (FW) of extracted from haricot bean
leaves was calculated by the following formula (sepa-
rately for chlorophyll a, chlorophyll b and carotenoids):

A1=(CxV)/(1000xay),

Where, A;— content of chlorophyll a, chlorophyll
b, or carotenoids (mg/g FW),

C - concentration of pigments (pg/ml),

V - volume of extract (ml),

a1 - sample of plant tissue (g).

The content of chlorophyll a, chlorophyll b, and
carotenoids (%) determined in the experimental haricot
bean leaves was calculated according to similar param-
eters determined in the control haricot bean leaves.

Control IAA Methyur Kamethur 1

The morphometric parameters of 2-week-old har-
icot bean (P. vulgaris L.) variety Bilozernaya treated
with synthetic compounds based on pyrimidine deriva-
tives exceeded similar parameters of control plants and
were similar to the parameters of 2-week-old haricot
bean (P. vulgaris L.) variety Bilozernaya treated with
auxin I1AA (Figures 2 - 4).

The parameters of the average length of shoots
(mm) of 2-week-old haricot bean plants statistically
significantly increased: by 86.79 % - after treatment
with 1AA, by 94.34 % - after treatment with Methyur,

Results and discussion. As is known, plant hor-
mones auxins together with cytokinins play a key role
in seed germination and subsequent formation of shoots
and roots in the vegetative stage of plants [17 - 19]. This
work is aimed at studying the auxin-like and cytokinin-
like regulating effects of synthetic compounds based on
pyrimidine derivatives: Methyur (sodium salt of 6-me-
thyl-2-mercapto-4-hydroxypyrimidine), Kamethur (po-
tassium salt of 6-methyl-2-mercapto-4-hydroxypyrimi-
dine) and their new derivatives (compounds Ne 1 — 7,
listed in Table 1), used at a concentration of 10M for
seed treatment, on the vegetative growth of haricot bean
(P. vulgaris L.) variety Bilozernaya.

The data obtained in this work indicate that the ef-
fect of synthetic compounds based on pyrimidine de-
rivatives (listed in Table 1) on the vegetative growth of
haricot bean (P. vulgaris L.) variety Bilozernaya was
similar to the effect of auxin IAA. Improvement in
growth and development of roots and shoots of haricot
bean plants was observed within 2 weeks compared to
control plants (Figure 1).

3 4 5 6 7
Figure 1. The effect of auxin 1AA and synthetic compounds based on pyrimidine derivatives: Methyur
(sodium salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium salt of 6-methyl-2-mercapto-
4-hydroxypyrimidine) and their new derivatives (compounds Ne 1 —7) at a concentration of 10°°M on the
vegetative growth of 2-week-old haricot bean (P. vulgaris L.) variety Bilozernaya compared to control plants

by 70.75 % - after treatment with Kamethur, by 41.51
—105.66 % - after treatment with most active synthetic
compounds Ne 1, 2, 4, 5 and 6, respectively, compared
to similar parameters of control haricot bean plants
treated with distilled water (Figure 2). The synthetic
compounds Ne 3 and 7 showed lower effect, parameters
of the average length of shoots (mm) of 2-week-old har-
icot bean plants statistically significantly increased by
16.98 — 21.71 %, respectively, compared to similar pa-
rameters of control haricot bean plants treated with dis-
tilled water (Figure 2).
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Figure 2. The effect of auxin 1AA and synthetic compounds based on pyrimidine derivatives: Methyur (sodium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) and their new derivatives (compounds Ne 1 —7) at a concentration of 10°M on the average
length of shoots (mm) of 2-week-old haricot bean (P. vulgaris L.) variety Bilozernaya compared to control plants

The parameters of the average length of roots
(mm) of 2-week-old haricot bean plants statistically
significantly increased: by 182.35 % - after treatment
with IAA, by 235.29 % - after treatment with Methyur,
by 229.41 % - after treatment with Kamethur, by
229.41 — 288.24 % - after treatment with most active
synthetic compounds Ne 1, 5, 6 and 7, respectively,
compared to similar parameters of control haricot bean

mim

160

plants treated with distilled water (Figure 3). The syn-
thetic compounds Ne 2 and 4 showed lower effect, pa-
rameters of the average length of roots (mm) of 2-week-
old haricot bean plants statistically significantly in-
creased by 105,88 — 123.53 %, respectively, compared
to similar parameters of control haricot bean plants
treated with distilled water (Figure 3).

140
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Figure 3. The effect of auxin 1AA and synthetic compounds based on pyrimidine derivatives: Methyur (sodium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) and their new derivatives (compounds Ne 1 —7) at a concentration of 10°M on the average
length of roots (mm) of 2-week-old haricot bean (P. vulgaris L.) variety Bilozernaya compared to control plants

Synthetic compound Ne 3 showed a lesser effect,
the parameters of the average length of roots (mm) of
2-week-old haricot bean plants increased by 11.76 %,
but did not differ statistically significantly from those
of control haricot bean plants treated with distilled wa-
ter (Figure 3).

The parameters of the average number of roots
(pcs) of 2-week-old haricot bean plants statistically sig-
nificantly increased: by 161.36 % - after treatment with
IAA, by 245.45 % - after treatment with Methyur, by
200 % - after treatment with Kamethur, by 154.55 —

284.09 % - after treatment with most active synthetic
compounds Ne 1, 4, 6 and 7, respectively, compared to
similar parameters of control haricot bean plants treated
with distilled water (Figure 4). The synthetic com-
pounds Ne 2, 3 and 5 showed lower effect, the parame-
ters of the average number of roots (pcs) of 2-week-old
haricot bean plants statistically significantly increased
by 31.82 — 88.64 %, respectively, compared to similar
parameters of control haricot bean plants treated with
distilled water (Figure 4).
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Figure 4. The effect of auxin 1AA and synthetic compounds based on pyrimidine derivatives: Methyur (sodium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) and their new derivatives (compounds Ne 1 —7) at a concentration of 10°M on the average
number of roots (pcs) of 2-week-old haricot bean (P. vulgaris L.) variety Bilozernaya compared to control plants

Summarizing the obtained data, it should be noted
that synthetic compounds based on pyrimidine deriva-
tives: Methyur (sodium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine), Kamethur (potassium salt of 6-
methyl-2-mercapto-4-hydroxypyrimidine) and their
new derivatives: compounds Ne 1, 4, 5, 6 and 7 showed
the highest effect, while synthetic compounds Ne 2 and
3 showed less effect on the morphometric parameters
of 2-week-old haricot bean (P. vulgaris L.) variety Bi-
lozernaya.

Similar results were obtained in our previously
published work [12] in which synthetic compounds
based on pyrimidine derivatives: Methyur (sodium salt
of 6-methyl-2-mercapto-4-hydroxypyrimidine), Ka-
methur (potassium salt of 6-methyl-2-mercapto-4-hy-
droxypyrimidine) and their new derivatives (com-
pounds Ne 1, 4, 5 and 7, listed in Table 1) at a concen-
tration of 10"M showed the highest auxin-like effect on
the rooting of isolated (separated from the roots) stem
cuttings of haricot bean (P. vulgaris L.) variety Bi-
lozernaya. Based on the obtained results, it is proposed
to use these synthetic compounds, pyrimidine deriva-
tives as new substitutes for auxins to improve the veg-
etative propagation of haricot bean (P. vulgaris L.) and
other plant species of the family Fabaceae by stem cut-
tings.

As is known, cytokinins are involved in the control
of chloroplast differentiation and the biosynthesis of
photosynthetic pigments, which are the main indicators
of plant productivity [15, 16]. This work investigated
the cytokinin-like effect of synthetic compounds based
on pyrimidine derivatives (listed in Table 1) at a con-
centration of 10°M on the biosynthesis of photosyn-
thetic pigments in the leaves of 2-week-old haricot bean
(P. vulgaris L.) variety Bilozernaya.

The content of chlorophyll a (ng/ml) statistically
significantly increased: by 46.38 % - after treatment
with Methyur, by 55.16 % - after treatment with Ka-
methur, by 31.06 — 121.07 % - after treatment with most
active synthetic compounds Ne 5, 6 and 7, respectively,
compared to similar indicators of control haricot bean
plants treated with distilled water (Figure 5).

The content of chlorophyll b (ng/ml) statistically
significantly increased: by 110.45 % - after treatment

with Methyur, by 145.11 % - after treatment with Ka-
methur, by 9.32 — 101.23 % - after treatment with most
active synthetic compounds Ne 5 and 6, respectively,
compared to similar indicators of control haricot bean
plants treated with distilled water (Figure 5).

The content of chlorophylls a+b (pg/ml) statisti-
cally significantly increased: by 66.87 % - after treat-
ment with Methyur, by 83.93 % - after treatment with
Kamethur, by 53.5 — 85.34 % - after treatment with
most active synthetic compounds Ne 5, 6 and 7, respec-
tively, compared to similar indicators of control haricot
bean plants treated with distilled water (Figure 5).

The content of carotenoids (ug/ml) statistically
significantly increased: by 15.77 % - after treatment
with Methyur, by 19.2 % - after treatment with Ka-
methur, by 5.53 — 165.88 % - after treatment with most
active synthetic compounds Ne 5, 6 and 7, respectively,
compared to similar indicators of control haricot bean
plants treated with distilled water (Figure 5).

The auxin IAA and synthetic compounds based on
pyrimidine derivatives Ne 1, 2, and 4 at a concentration
of 105M were found to be less effective in terms of the
content of photosynthetic pigments in the leaves of 2-
week-old haricot bean (P. vulgaris L.) variety Bi-
lozernaya.

The content of photosynthetic pigments in the
leaves of 2-week-old haricot bean plants treated with
synthetic compounds Ne 1, 2, and 4 statistically signif-
icantly exceeded the similar parameters of control har-
icot bean plants: chlorophyll a (ug/ml) - by 14.25 —
26.57 %, chlorophyll b (ng/ml) - by 3.38 — 23.1 %,
chlorophylls a+b (ug/ml) - by 15.47 — 19.23 %, carote-
noids (ug/ml) - by 23.24 — 24.98 %, respectively (Fig-
ure 5).

The content of photosynthetic pigments in the
leaves of 2-week-old haricot bean plants treated with
auxin IAA statistically significantly exceeded the simi-
lar parameters of control haricot bean plants: chloro-
phyll a (ug/ml) - by 34.65 %, chlorophyll a+b (pug/ml)
- by 22.9 %, carotenoids (pg/ml) - by 50.98 %, respec-
tively (Figure 5).
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Figure 5. The effect of auxin 1AA and synthetic compounds based on pyrimidine derivatives: Methyur (sodium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine), Kamethur (potassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) and their new derivatives (compounds Ne 1 — 7) at a concentration of 10-°M on the content
of chlorophylls a and b, as well as carotenoids (ug/ml) in the leaves of 2-week-old haricot bean (P. vulgaris L.)
variety Bilozernaya compared to control plants

At the same time, synthetic compound Ne 3 did not
have a stimulating effect on the content of photosyn-
thetic pigments in the leaves of 2-week-old haricot bean
plants, which were not statistically significantly differ-
ent or were slightly lower than those of control plants
(Figure 5).

Thus, the obtained results confirmed the cyto-
kinin-like effect of synthetic compounds based on py-
rimidine derivatives: Methyur (sodium salt of 6-me-
thyl-2-mercapto-4-hydroxypyrimidine), Kamethur (po-
tassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) and their new most active deriva-
tives (compounds Ne 1, 2, 4, 5, 6 and 7) at a concentra-
tion of 10°M to increase the content of photosynthetic
pigments in the leaves of haricot bean plants.

Analyzing the relationship between the chemical
structure and biological activity of new synthetic deriv-
atives of pyrimidine, compounds Ne 1, 4, 5, 6 and 7, it
can be assumed that the high auxin-like and cytokinin-
like effects of these compounds is associated with the
presence of substituents in their chemical structure:
compound Ne 1 contains an ethylthio group in position
2, a hydroxyl group in position 4 and a methyl group in
position 6; compound Ne 4 contains an isopropyl
substituent in position 2, a hydroxyl group in position
4, and a methyl group in position 6; compound Ne 5 is
the sodium salt of 4-hydroxypyrimidine-2-thiolate;
compound Ne 6 contains a methylthio group in position
2 and a hydroxyl group in position 4; compound Ne 7
contains a benzylthio group in position 2 and a
hydroxyl group in position 4 (Table 1).

At the same time, the decrease in auxin-like and
cytokinin-like effects in synthetic compounds,
pyrimidine derivatives Ne 2 and 3 can be explained by
the presence of substituents in the chemical structures
of these compounds: compound Ne 2 contains a
propylthio group in position 2, a hydroxyl group in po-
sition 4 and a methyl group in position 6; compound Ne
3 contains a benzylthio group in position 2, a hydroxyl
group in position 4 and a methyl group in position 6
(Table 1).

It is possible to assume that the high plant growth
regulating effect of synthetic compounds based on py-
rimidine derivatives: Methyur (sodium salt of 6-me-
thyl-2-mercapto-4-hydroxypyrimidine), Kamethur (po-
tassium salt of 6-methyl-2-mercapto-4-hydroxypyrimi-
dine) and their new most active derivatives
(compounds Ne 1, 2, 4,5, 6 and 7), is explained by their
auxin-like effect on the proliferation, elongation and
differentiation of plant cells, which are the main pro-
cesses of the formation and development of shoots and
roots of haricot bean plants, as well on the biosynthesis,
metabolism and signaling of endogenous auxins in
plant cells [17 - 24].

Probably, the increase in the content of photosyn-
thetic pigments in the leaves of haricot bean plants is
related to the cytokinin-like effect of the investigated
synthetic compounds based on pyrimidine derivatives
on increasing the synthesis and slowing down the deg-
radation of chlorophylls and carotenoids in plant cells
[25, 26].

Conclusion. The obtained results indicate the pro-
spect for the practical use of synthetic compounds
based on pyrimidine derivatives: Methyur (sodium salt
of 6-methyl-2-mercapto-4-hydroxypyrimidine), Ka-
methur (potassium salt of 6-methyl-2-mercapto-4-hy-
droxypyrimidine) and their new most active derivatives
(compounds Ne 1, 2, 4,5, 6 and 7) at a concentration of
10°M for improving the growth and development of
haricot bean (P. vulgaris L.) variety Bilozernaya during
the vegetative stage and increasing the content of pho-
tosynthetic pigments in plant leaves that ensure plant
productivity.
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AHHOTALUA

I[aHHa?[ CTaTbsl CKOHLICHTPHUPOBAHA Ha O,IlHOCTaZ[HfIHOM criocobe MOJIy4u€HHs C BBICOKHMM BbIXOAOM MOHOIIPO-
MIJICHTIINKOJIEBHIX 3(UPOB KalpOHOBOW, CHHTETUIECKOW HE(PTSIHOW M OCH30IHOI KHUCIIOT B MPUCYTCTBUU KaTa-
mu3atopa TiO,. HaiineHsl onTuManbHbie YCIOBUS TpoBeeHus dTepudukanuu. OnpeesieHbl MoKa3aTelid CHHTe-
3UPOBAHHBIX (UPOB AHAINTHUECKUM U CIIEKTPaIbHBIM MeTogamu. OcyIecTBiIeHa NpeaBapUTeNbHas OIEHKa
BO3MOXKHOCTU TIPUMEHEHUS MTOJYyYeHHBIX MOHO3()MPOB B Ka4eCTBE INIACTU(PHUKATOPOB JUIsl HOJIMMEPHBIX MaTepH-
AJIOB M ACTIPECCOPOB JIA TU3CIIbHBIX TOIIJIUB.

Abstract

This article focuses on a one-step process for the high yield production of monopropylene glycol esters of
caproic, synthetic petroleum and benzoic acids in the presence of a TiO2 catalyst. Optimal conditions for esterifi-
cation have been found. The parameters of the synthesized esters were determined by analytical and spectral meth-
ods. A preliminary assessment of the possibility of using the obtained monoesters as plasticizers for polymer ma-
terials and depressants for diesel fuels was carried out.

KiroueBble cioBa: MIPONWJICHITTUKOJIb, KalIpOHOBAsA KUCJII0TA, CHHTCTUYCCKUC Heq)TSIHI)Ie KHUCJIOTHI, OeH30ii-
Hasg KUCJIOTAa, MOHOIIPONMNJICHITIMKOJICBBIC S(I)I/Ipbl, KaTajau3artop, 3T€pI/I(I)I/IKaIII/I$I, TMOJIMBUHHUIIXJIOPU, HJ'IaCTI/I(l)I/I—
KaTop, IE€NPECCOPHI.

Keywords: propylene glycol, caproic acid, synthetic petroleum acids, benzoic acid, monopropylene glycol
esters, catalyst, esterification, polyvinyl chloride, plasticizer, depressants.
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Beenenne

W3 nutepaTypHBIX JaHHBIX U3BECTHO, YTO CIIOXK-
Hble 3(Upbl KapOOHOBBIX KHCIOT W JABYXaTOMHBIX
CIMPTOB IOJYYAIOT B NPUCYTCTBHM KHUCIOTHBIX Kara-
JIU3aTOPOB, KOTOpPBIE UMEIOT Psii HEJOCTAaTKOB: INPO-
ecC MHOTOCTAIMHHBIA W TpymoeMkuil (ctaauu
HeUTpanu3aiuy, IpoMbIBKY U cyliku) [1,2]. YunTsiBas
aKTyaJIbHOCTh HPOOJIEMBI U TEPCIEKTHUBHOCTD CIIOX-
HBIX 3(HPOB, aBTOpaMHu OBUT pa3paboTaH HOBHIH -
(heKTHBHBIN METOZ C HCIOIb30BAHUEM I'€TEPOTCHHBIX
KaTaJIn3aTOPOB.

ABTOpamMu NPOM3BENICH CUHTE3 CMEIIAHHBIX IIPO-
MIJICHTTINKOJIEBBIX AN3(HUPOB Ha OCHOBE MPHPOIHBIX
HEe(TSHBIX U XKHUPHBIX KUCIIOT B MPUCYTCTBUH KaTalH-
3aropa ZnO U ocyllecTBICHAa NpeABapUTEIbHAS
OLICHKA BO3MOKHOCTHU NPUMEHEHHSI CHHTE3UPOBAHHBIX
IAGUPOB B KauecTBe IUIACTU(PHKATOPA MOJWBUHUI-
XJIOpHJa U aHTHOKCUAAHTA JJIsl IU3EIBHOTO TOILIMBA.
Haiinens! onTuManbHbIE YCIOBHS NPOBEACHHS dTEPHU-
(huKaIu: COOTHOIICHNEe KUCIOT u cmupta - 2,0 11,3,
KOJIMYECTBO KaTtanmuszaropa - 1,2-1,6% macc., Temnepa-
Typa - 110-120°C, npoaomkuTensHOCTh peakuuu 3,5-4
4. B 3aBHCHMOCTH OT B3SITOM JKHPHOM KHCIOTBI BBI-
XOZbl CMEIIAHHBIX AN3(PHPOB KoJIeOaINCh B Tpeaenax
88-90%. CTpyKTypHO-TPYyNIOBOH COCTaB MOTy9IEHHBIX
cMelIaHHbIX AuddupoB ObL1 onpenener Ha UK-Dypre
cnektpomerpe «ALPHA» u Ha OCHOBaHUM NaHHBIX
SIMP-cnextpockomnuu [3].

Ha ocHoBe n-0pomOeH30iiHOMH, M-OpOMOEH301HOM
KHCIIOT W OTHJICHTIIMKOJS TpU COOTHomeHuu 2:1,2,
temreparype 110°C u npoaoKUTENBHOCTH PEAKLIUU
6-7 9acoB B IPUCYTCTBHU HOHHO-XHIKOCTHOTO KaTa-
JM3aTopa H-METWINHPPATUIOH-TUAPOCYNb(aTa Obun
CHHTE3UPOBaHBI OHC-M-THOpOMIUOeH30aT 1 OWC-TI-TH-
O6pomanbOeH3oaT 3(UPHl STUICHIIHUKONSA C BBIXOJOM
92-88%, coorBeTcTBeHHO. OmpeneneHsl (GpHU3NKO-XH-
MHYECKHE TI0KA3aTeM CHHTE3UPOBAHHBIX CIJIOKHBIX
3(HPOB U CIIEKTPATILHO UACHTU(HUIIMPOBAHA UX CTPYK-
Typa. CHHTE3UpOBaHHbIE CIIOXKHbIE d(PHUPBI OBUTH TPO-
TECTUPOBaHbI Ha MOBBILIEHUE YCTOHYMBOCTH JM3€Jb-
HOTO TOIUIMBAa K TEPMOOKHCIEHHIO0. Takum obpa3om,
MOKa3aHo, 4TO 3(UPbl CHHTE3UPOBAHHOIO TUJICHTJIH-
KOJISl MOTYT OBITH UCIIOJIb30BAHbI B IPHUCYTCTBHH KaTa-
JM3aTopa THApocyib(aTa H-METHIIHPPOINIOHA IS

TIOBBIIICHUSI TEPMOOKUCIUTEIBHON CTA0OMIBHOCTH IH-
3€JILHOTO TOTUIHBA [4].

Pabora nocBsieHa MoJy4eHHIO U UCCIICIOBAHUIO
1,4-0yTaHIMOJIOBEIX CMEIIaHHBIX (HECHMMETPHYHBIX)
IMA(GHUPOB CUHTETHYECKUX HEQTAHBIX M aimudaTude-
ckux KHUpHBIX KUCIOT (Cs—Csg). Y CTaHOBIEHO, YTO BBI-
cokuil BbIxoJ menesoro npoxaykra (90,3%) nabmrona-
eTcsl TIPH CIEYIOINX YCIOBHX: TemrepaTtypa — 110—
120°C, xommuectBo katanmmzatopa — 1,3% macc. (o
KHCJIOTE ), MOJIBHOE COOTHOIIEHHE KOMIIOHEHTOB — KHC-
noTa: cmpt - 2:1,4. OnpeaenceHbl GU3UKO-XAMUIECKHE
TIOKa3aTeNN U CTPYKTYpPBl CHHTE3HPOBAHHBIX MPOIYK-
ToB. [loka3aHo, 4to 1,4-0yTaHINOJIOBEIE CMEIIAHHBIC
I3 (GHUPBI IMEIOT XOPOIIYI0 COBMECTUMOCTD C TIOJIUBH-
HUJIXJIOPUIOM, 00pa3ysi OecliBEeTHBIE JIACTUYHBIE I1J1a-
crukaTbl. CHHTE3UpOBaHHbIE 3(UPHI UCIIBITAHBI B Ka-
4YeCcTBE aHTUOKCHUJIAHTA, YJIyUIIalONero TEPMOOKHUCIIH-
TeNbHYI0  CTaOWJIBHOCTH  JM3EIBHOTO  TOILIMBA.
OmnpeneneHo, 4To 0cajoK, 00pa3yoUMicS B pe3yJib-
TaTe OKHCIUTEIHHON IMOJMMEPH3ANN 1 TTOJIUKOHICH-
calliyl JU3EIbHOTO TOIUIMBA M3-32 HAJIHYHSA B €TO CO-
CTaBe I'eTepOATOMHBIX COEANHEHUH, YMECHBINAECTCS IPH
nob6asnennn 0,004 macc. % CHHTE3UPOBaHHBIX AUIPH-
pos ¢ 4,6 mr/100 mit 1o 1,0 Mr/100 M1 TU3ENBEHOTO TOTI-
nuBa [5].

CornacHO NOJTyYeHHBIM JJAHHBIM, aBTOPAaMH yCTa-
HOBJICHO, YTO CHHTE3MPOBaHHBIE AUA(UPHI KapOOHO-
BBIX U JIByXaTOMHBIX CITUPTOB 3((EKTHBHbBIE MIACTHU-
(UKaTOPHI LIS TTOJIMMEPHBIX MATEPUAIOB U aHTHOKCH-
JAHTBl JUIS JU3EJBHOTO TOIUIMBA. 3HAYUTEIHHO
MEHbIIEeE KOJIMYECTBO PabOT IO CHHTE3Y MOHOA(DHPOB
JBYXaTOMHBIX CIIUPTOB KapOOHOBBIX KHCIIOT U JIedH-
IUT B IUTACTH(HUKATOpaxX, aHTHOKCHAAHTAX, JIEIpec-
CaHTax CTABHUT IEpe] HaAMM LEeNb Pa3padoTaTh METO]
TIOTy4EHUs MOHO3(HPOB anu(aTHIECKHUX, ATUINKIH-
YEeCKUX M ApOMaTHIECKUX KUCIIOT.

IKCHepUMEHTANIbHAS YaCTh

HccnenoBatensiMu ObLIITM CHHTE3MPOBAHBI MOHO-
HPOITUJICHTIIMKOJIEBbIe 3(UPbI C KalPOHOBOM, CHHTeE-
tnueckumu HedrsiHpiMu (CHK, kucnotHoe umcno —
220 mr KOH/r, mosekynspHast Macca Mo pacCuuTaH-
HOMY K.4. — 255 r/M0J1b) [6] 1 OeH30#HO# KUCIOTaMU B
npucyTcTBun Katanusaropa T10;. Peakiuu srepudu-
KallX MTPOIMICHTIINKOIIS ¢ KapOOHOBBIMH KHCIIOTAMH
TIPOBOAMIINCH TI0 CIIETYIOLIEeH cxeMe:

t, kat

OHCH, - CH, -CH,0OH + RCOOH — OHCH, - CH, - CH,0 - COR

rae R - paagukan KarpoHOBOH, OCH30HHON KUCIIOT
n CHK.

C 1enplo HAXOXKJEHUS ONTHMAIBHBIX YCIOBUH
mporecca TOMY4YeHUS  MOHOIPOMMICHIJIUKOJIEBBIX
3¢HpOB, cCchUTasiCh Ha paHHHME IMyOnmkanuu [3] GBUTO
M3YYEeHO BIMSHUE OTACIBHBIX (PAKTOPOB HA XOJ peak-
UK (COOTHOIICHHE PEarupyromux KOMIOHEHTOB, KO-
JMYECTBO B3ITOTO KaTalu3aTopa, TeMIeparypa) B
TPEXTOPIOH KOJOE, CHAOKECHHOW MEXaHUYECKOH Me-
WAaJKOH, TEPMOMETPOM U BOJOOTAEIUTENIEM THUIIA
Juna-Crapka. COOTHOLIEHHE KUCIIOTHI U CIUPTA Bapb-
upoBajoch B konudecTse 1:12 monb. BiusHue katanu-
3aTopa Ha mporecc 3TepuPUKauyd U3ydaad MpH ero
konmuectBe 1,2-1,6 Mac. % Ha WCXOIHYIO KHCIIOTY.

_H2

Temnepatypa peakuuu u3MeHs1ach B uHTepBajie 80-
130°C. B pesynbTare MpOBENEHHBIX HWCCIIEIOBaHUM,
OBUTH yCTaHOBJIEHBI ONTHMAIIbHBIC YCIIOBUS PEAKIUH:
COOTHOIIIEHHUE KHUCIOTH U criupTa — 1:10 Moib, Temre-
parypa — 110-120°C, npoao/KUTEIbHOCTh PEAKIINN —
3-3,5-5 9 cooTBeTcTBEHHO, KoanuecTBo Ti0; — 1,5%
Macc. K B3AToH kucioTe. [lo okoHYaHuM peakuuu, mo-
Jy4EeHHOE COeIMHEHHE OT/ACISIM OT KaTalu3aropa U
TIOJIBEpPraJIi BaKyyMHO#H neperonke. Beixox MoHO3H-
POB KallpOHOBOM, CHHTETHYECKUX HEPTSIHBIX U OCH30M-
Hou kmcioT cocrasuin 90,5, 89,8, 87,2% cooTser-
crBeHHO. OrpeneneHsl OCHOBHBIE (HU3MKO-XUMHYE-
CKHE ITOKa3aTeIN MOHOIPOIMICHTTUKOJIEBBIX I(HUPOB
Y TIpUBE/IeHBI B TabmuIe 1.
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Tab6muma 1
DH3HMKO-XUMHYECKUE TOKA3aTEIH MOHOIPONMICHIINKOJIEBbIX 3()UPOB
Hokasaremn Ddupsl kuCIOT
KammpOHOBOM CHK OCcH30MHOMI
Temneparypa xunenus, °C, 2,66-10* MIla 148 200-230 154
Temneparypa Benbimkn, °C 155 120 101
Temneparypa 3amep3anusi, °C -40 -33 -48
ITnoTHOCTH, T/CM® 0,9638 1,0933 0,9938
[Tokazaresnap MpeToMIICHHS 1,4286 1,4680 1,4882
Kucnornoe uncno, MmrKOH /r 0,3 0,5 0,5
Kunemarudeckas BsiskocTb, 20°C, Mm?/c 4,52 5,10 4,82
Jleryuects npu 100°C 32 6 4, % 0,6 0,8 0,5

Ha «ALPHA» UK — Furye ciektpomeTpe Hemell-
xoi pupmbl “Bruker” B o6nactu 4000-400 cm?! Gbutn
CHSATBI CIIEKTPbl MOHO3(UpOB. [Tonock! nmoriounieHus B
obnactu 1735, 1080, 1160-1175 u 3500 cm, yxassl-
BAaIOT Ha HAIWYKE KapOOHWIHHOM, YOUPHON U THIPOK-
cuinbHOM rpynmnsl. Ilo pe3ynpraTamM CHEKTpajabHOIO, a
TaKxkKe PI3UKO-XUMHUIECKUAX aHAIH30B, MOXKHO C/IETaTh
3aKIIFOYCHNE, YTO CHHTE3UPYEMbIC COCTUHEHUS OTHO-
CATCS K KITACCy CJIIOKHBIX MOHOIPOIMICHTITUKOJIEBBIX
3(hupoB amnpaTAYECKUX -, ATUIUKINICCKAX- U apoMa-
TUYECKUX KHUCIIOT.

Janee ObLTa OCyILIECTBIICHA IpenBapUTEIbHAs
OIIEHKA BO3MOXKHOCTHU NPUMEHEHUS CHHTE3UPOBAHHBIX
3(HPOB B Ka4eCTBE IIACTU(HHUKATOPOB ISl TIOJIMMEPOB.
B cBs3u ¢ 3THM, OBIIO M3yYEHO BIHMSHUE CHHTE3UPO-
BaHHBIX Y(PUPOB HA KOMILUICKC (PU3MKO-MEXaHHMICCKHIX
CBOWCTB H3/€JIMH, MOJy4YEHHBIX HAa OCHOBE IOJIUBH-
amxiopunaa (IIBX) u ux coBmectumocts ¢ [IBX. Kak
MPaBUJIO, UL OMpEICNCHUS COBMECTHMOCTHU IUIACTHU-
(ukaTopa ¢ MOJIMMEPOM, HCCIICAOBAHHUS HAYUHAIOT C
cocraBoM, conepxkamum ot 30 mo 70 mac.u. mmactudu-
KaTopa, MOCIIe0OBATEIFHO MOBBIIIAs KOJIUYECTBO IIO-
CIIETHETO A0 NPEAETHHOTO YPOBHS COBMECTHMOCTH.
IIpoBeneHHBIMHU HCCIIEIOBAHUAMHU yCTAHOBJICHO, YTO
Ipeziesl COBMECTUMOCTH UCTIBITAaHHBIX 3(UPOB C MOJIHU-
MepoM cocTapisieT — 40 Mac.4., Tak Kak JanbHeimee
YBEJIMYCHUE COJACPXKAHUs IUIACTU(PHUKATOPA B KOMIIO-
3ULUH BEJIET K €ro «BBIMOTEBAHUIO» U3 IIACTH(OUIM-
POBaHHBIX TUICHOK, U3MEHECHHUIO IIBETA, PACTPECKHUBA-
HUIO U Jp. BHCITHUM TPU3HAKAM, XapaKTePU3YIOIINX
TUTOXYHO COBMECTUMOCTb.

O cTeneHH COBMECTHMOCTH MOHONPOMUIEHIIH-
KOJIEBBIX 3(HPOB (IIacTH(HUKATOPOB) CYUIN MO Bpe-
MeHn HaOyxauus B Hux [IBX. Ilpunumas 40 mac.u.
acTuuKaTopa 3a ONnTUManbHOE COAEpIKaHue, Aajee
OBUTM TPUTOTOBJICHBl KOMIO3UIIMH, BKJIIOYAIOILINE M3
100 mac.4. crabunmsaropa - creapara Kaiapnusi. Kom-
TIO3MINH, TIPUTOTOBJICHHBIC HA OCHOBE IPOMBIIUICH-
Horo tuactudukaropa auoktundranata (JOD) cmy-
XKHUIM KOHTPOJNBHBIMH oOpasmamu. Ha cnenyromem
sTarne HaOyXaHWEe IPOBOIWIOCH B T€YEHHE 6 JacoB B
TEpPMOCTAaTe OO ONTHMAIBHOTO BPEMEHH IIOJIHOTO
HaOyxaHWsT KOMIMO3WIMIA Tpu Temmeparypax 65°C,
75°C, 85°C myTeM HMX BBIACPIKKH, ¥ OBLIO BBISBJICHO,
KOMITO3MIMH HE OCTaBJISAIOT ISITEH Ha (PUIIbTPOBAIBLHON
Oymare. 9TO TOBOPHUT O JIyulleil COBMECTHMOCTH OIIBIT-
HbIX 3¢upos ¢ [IBX no cpaBuenuro ¢ 10®. Komnosu-
U mociie Ha0yxaHusi B TeueHue 6 yacos mpu 75°C
MIPOKATHIBAINCH HA BAJIBIIAX B TEUCHHUE 5-7 MUHYT, a 3a-
TE€M IOJBEPTaJUCh ropsueMy MpeccoBaHuIo npu 135-
140°C nox naBieHueM. bpl1o yCTaHOBIIEHO, UTO HCCIIE-
JOBaHHBIE A(PUPHI XopoIro coBMemarotes ¢ [IBX, 00-
pa3ys OecrBeTHBIC AnacTiHdHbIe MaccH [ 7,8]. [lomyuen-
HbIE [JTACTHKAThl HA OCHOBE OIBITHBIX IIacTH()HKATO-
POB HMEIOT POBHYIO TJISHIEBYIO IIOBEPXHOCTb,
9IaCTHYHBI, MPO3payHbl, OECIBETHB, OTCYTCTBYET
munkocts. dusnko-MexaHuueckue nokasarenu IIBX-
IUIACTUKATOB,  IIACTH(UIIMPOBAHHOTO  OIBITHOTO
a¢upa npeacTaBiICHbI B TAOIHUIE 2.
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Tabanma 2
du3nko-MexaHnieckue nmokazarenu [1BX-1racTikaToB, IIACTUGUITMPOBAHHOTO OMBITHOTO ddupa
Mo crapenus ITocnie 500-uacoB cBeta Temoctapenus: | IloTeps Beca mocie ctapeHus ©
S - | 2 0 R .
2 ul5 | E P
S| £ g | & = : <
S g8 | & 2 2 . = i
z |E | 2|8 | ¢ : S P | g
2 | =% 2|2 =% > =5 5 S S
& | 85 8|5 S5 2 23 2 5 =
O 2=l = o} 2 = 5 = E = s,
Sl - g g g 2= Q g ]
2 | 8| & 2 o = =) g 2
= ~ = = = 2 ™ 8
5 g | 2 5 g o g
) E 2z 5y = g 5
o
= | @ | g5 E © =
J0® | 153 | 240 | 0,97 139 218 1,58 9,15 9,17 0,76
1 145 | 258 | 1,16 148 246 1,68 8,15 6,00 0,28
2 151 | 241 | 1,04 139 220 1,60 7,60 9,05 0,42
3 152 | 245 | 1,15 140 221 1,62 7,68 9,08 0,72

*1 — MOHOTIPOTIHJICHTINKOJICBBINA 3(pHUp KalpOHOBOW KUCIIOTHI, 2 — MOHONpommiIeHrmukoneBsiit 3¢pup CHK; 3 —

MOHOIIPONIMJICHIJINKOIEBHIH 3¢prp OEH301HHOI KUCIIOTHI.

[TpumeHeHne AU3eNbHBIX TOILIUB IIPHU TEMIIEpaTy-
pax Hike 0°C BBI3BIBACT 3HAYHUTEIBHBIC 3aTPYIHCHUS
B CBSI3M C BBINIAJICHUEM M3 TOILIMBA B IPOLIECCE UX HC-
MOJIb30BAHUS KPUCTAIIOB BBICOKOIUIABKUX YTJIEBOJO-
POIOB, YTO NMPUBOJWUT K TOTEPE MX IOABWKHOCTH U
TIOJTHOMY TIPEKpAICHHIO paboThI IBUTaTENs. B CBSI3M ©
3THM, pa3paboTKa TOIUINB C HU3KUMH TEMIIEpPaTypaMHu
3aCTBIBaHUS SIBIICTCS aKTyaIbHOM mpoobiemotit [9].

Jnst ynmyqnieHust HU3KOTEMIIEpaTypHBIX CBOWCTB
JM3ETbHBIX TOTUINB, OBLIN ITPOBEJCHBI HCCIICIOBAHUS B
1a00paTOPHBIX YCIOBHUAX C UCIONB30BAaHUEM CHHTE3H-
poBaHHBIX MOHO3(UPOB (0,05% Ha 100 M1 AU3ENBEHOTO
ToruBa). COrjacHO MOJIYYCHHBIM JaHHBIM, TEMIIEpa-
Typa NOMYTHEHHS JU3eIbHOTO TOIUIMBA IIPH BBEIEHUU
MOHO3()MPOB 3HAUUTEIBHO CHU3MJIACH, IIOKA3aTeNU
TEeMIIepaTypbl 3aCThIBAHUSI HE N3MEHUIIUCH.

B HacTosmux mccienoBaHMAX MOKa3aHa BO3MOX-
HOCTb YJYYIICHUS MIACTHOUIMPYIOIUX CBOHCTB HO-
JMMEpOB IUIACTU(HUKATOPAMH M HHU3WKOTEMIIEPaTyp-
HBIX TOKa3aTeJel AN3eNbHOTO TOIUIMBA NP ITOMOIIN
JIETIPECCOPOB, ITyTEM BBEJCHHS B CUCTEMY MOHO3(H-
POB MPONHIICHT KOS,
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Abstract

Climate change and endless wars in the modern world have increased the importance of sustainable develop-
ment of society. The business community has become one of the main players in creating a future that will help
overcome the challenges faced by the states and ensure the creation of a system for society and the world as a
whole, which, taking into account the interests of the economic development and environmental protection of the
society, ensures human well-being and the increase in the quality of life. Many firms are keenly monitoring the
impact of their activities on the environment and implementing various environmental, social, and corporate gov-
ernance (ESG) standards, known as the Sustainable Development Goals (SDGs). Social business, together with
the state, is an auxiliary force on the way to achieving sustainable goals. Not only do they think about financial
benefits, but they also have a positive social and environmental impact on society and the world, which sets them
apart from traditional businesses. They contribute to the creation of innovative technologies and approaches. In
different countries of the world, including Georgia, many social impact enterprises are already facing certain chal-
lenges. The paper aims to determine the importance of social enterprise activities and to analyze and evaluate

existing problems.

Keywords: social business, sustainability, challenges, economic development, social responsibility.

Introduction

Sustainability in the business field is defined by
the strategy of the company to reduce the negative
impact on the environment caused by their operations
in a product market. An organization's sustainability
practices are commonly analyzed in terms of environ-
mental, social, and governance (ESG) metrics. Because
of the global warming problems, social business is be-
coming more and more popular. The existence of such
organizations has a positive impact not only on a com-
munity but also on a region and the world. All of these
contribute to the formation of a sustainable society. In
addition, social business is actively gaining a place in
Transcaucasia and the world. Social business in Geor-
gia has been attracting attention since 2010. The terms
"social business" and "social entrepreneurship” do not
exist in the legislation of Georgia. Additionally, there
is no specific definition of what role and functions such
an enterprise should perform. Because of this, it is dif-
ficult to find out which enterprise is social and which is
not. Business organizations themselves try to gain
recognition of the status of social business in society.
Because of all these issues mentioned, social business
is facing some challenges in Georgia.

The purpose of this article is to determine the fea-
tures of social business, to analyze the challenges they
have to face, and to assess the relevance of social busi-
ness for sustainable development.

For this purpose, the following methods are used
in the paper, such as desk research methods (analysis,
synthesis, induction, deduction, or other techniques) as
well as statistical methods (grouping, graphical or tab-
ular representation, and others). A survey of question-
and-answer methods was also done, as well as quanti-
tative and qualitative research methods.

Literature Review

The research results related to social business are
used in this paper. In addition, the literature includes
English-language studies and official websites of exist-
ing social enterprises.

,Social entrepreneurship and youth’” - October,
2022. The research done by Ipsos European Public Af-
fairs. The survey is coordinated by the European Com-
mission's director-general for Communications. (DG
COMM "Media monitoring and Eurobarometer” de-
partment). Ipsos European Public Affairs surveyed
young people aged from 15 to 30, in 27 European Un-
ion (EU) countries. 25,992 young people were inter-
viewed via Computer Assisted Web Interviews
(CAWI) using Ipsos online panels and their partner net-
work.

,» The research on the impact of Social Enterprises
in Georgia’’- Thilisi, 2022. "Institute of Social Re-
search and Analysis" commissioned by "“The Center for
Strategic Research and Development of Georgia
(CSRDG)" - the given document includes research on
the impact of enterprises, which was held in Georgia.
This specific research represents the results of the study
of the existing enterprises operating in Georgia. The
studies in this guide confirm the social existence of
challenges facing businesses. Besides, there is also a
study about the results and impact of the pandemic,
how it impacted the social business, and the importance
of these challenges on the social business.

,» Building Social Business: A New Kind of Capi-
talism That Serves Humanity's Most Urgent Needs ” —
Muhammad Yunus, 2011. The book describes the first
steps taken by the author in pursuing social business, to
solve social problems.

,Korea Social Enterprise Promotion Agency’’.
2020. Asia Social Economy Casebook- In this book so-
cial enterprises of Asia are included. There are goals
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and challenges described that are facing them. The so-
cial business market of developed countries such as
Singapore and Korea is also described.

Discussion of the Paper

Social Business concept was first created for poor
countries context, but poverty is not a problem for only
developing countries. The term "social business" was
created by Nobel laureate Professor Muhammad
Yunus.Muhammad Yunus, (born 28 June 1940, Chitta-
gong, East Bengal, now Bangladesh), is a Bangladeshi
economist and founder of Grameen Bank. The bank in
question was an institution that provided microcredit
(small loans to poor people with no collateral) to help
clients build credit and maintain financial stability. To-
day, Grameen Bank has more than 8.4 million mem-
bers, 97 percent of whom are women, and has disbursed
more than $12.5 billion in loans since its inception.! In
2006, the Norwegian Nobel Committee jointly awarded
Muhammad Yunus and Grameen Bank with the Nobel
Peace Prize for "Efforts in Economic and Social Devel-
opment"”. According to him, a social business is a busi-
ness that has a "primarily social vision." Social business
is beyond the world and is only focused on the pursuit
of profit. Its purpose is to solve social problems using
business methods, including the creation and sale of
products and services.?

The main purpose of social business is to solve so-
cial, economic, and environmental issues, which are af-
fecting the world. Such as homelessness, hunger, ill-
nesses, pollution, and low level of education. * Com-
pared to traditional business, social wealth creation
moves to the forefront and becomes the main focus of
activity and interest. Profitability is seen as a means to
achieve this goal. Social business is 100% dedicated to
solving human problems. A business that can solve hu-
man problems and also create wealth. Social enterprises
are an important part of social business. Instead of turn-
ing a blind eye to problems in society and leaving it to
the government or the business sector to solve them,
social entrepreneurs seek new ideas, create new ap-
proaches, and come up with innovative solutions

In 2015, the member states of the United Nations
adopted the 2030 Agenda for Sustainable Develop-
ment, which includes three areas: eradicating poverty,
preventing inequality and addressing climate change,
and sets 17 Sustainable Development Goals for a better
future for people and the planet. Social businesses are
very important for these goals and the economic devel-
opment of the country because of their core values,
which include: employment, jobs (long-term unem-
ployed, disabled, homeless, at-risk youth, and gender-
discriminated women), innovation (new goods and ser-
vices), social capital (referred to as the set of resources,
or values, associated with the possession of a network
of long-term relationships between individuals) and

1Yunus Funds -www.yunussh.com

2 by Muhammad Yunus. — May 10, 2011 ,,Building Social
Business: The New Kind of Capitalism that Serves Humani-
ty's Most Pressing Needs Paperback’’

capital promotion. Social entrepreneurship helps create
a fairer society by addressing social issues and their so-
cial mission, not just profit maximization.

Social needs are different in different parts of the
world. And therefore, the solutions to these problems
vary. In some cases, social business dramatically
changes the economic situation of the country's popu-
lation. It helps the representatives of the lowest social
class to create basic living conditions, and ultimately to
achieve economic sustainability. One of the first exam-
ples is the Grameen Bank created by Professor Muham-
mad Yunus. This microfinance organization has played
a very important role in the process of economic em-
powerment in Bangladesh. Grameen Danone Foods Ltd
(GDFL) is a joint venture between Grameen Group of
Bangladesh and French conglomerate Groupe Danone.
The company's goal was to provide nutritional yogurt
(brand name Shokti doi) to nearly 50 million Bangla-
deshi children using an innovative social business
model. Grameen Danone Foods (GDFL) was created to
provide different types of nutrients, which are not in-
cluded in the meals of rural children of Bangladesh. #

Social business is not only relatable in developing
countries. It plays a big role in developed countries'
economic and social development too. South Korea is
a highly developed industrial country. In this country,
the products of social enterprises have a special mark
on the label, which makes them more attractive to Ko-
rean consumers. Korea has many social impact startups
operating in the fields of social innovation, social
change, and social entrepreneurship. This startups are
dedicated to good cause, new strategies, concepts, and
ideas.

Meeting social needs is also a priority in European
countries. The European Union's policy to stimulate in-
novation among young people is committed to promot-
ing the personal, social and professional development
of young Europeans through their education, quality
jobs, and the creation of opportunities. There are about
2.8 million social enterprises in Europe and they em-
ploy about 13.6 million people. In EU member states,
the share of social economy in paid employment ranges
from 0.6% to 9.9%. The European Commission, be-
cause of its important role, promotes social and inclu-
sive entrepreneurship in job creation, work integration
and inclusive and sustainable development. In 2022, Ip-
sos European Public Affairs surveyed 25,992 young
people between the ages of 15 and 30 in the 27 member
states of the European Union (EU). Across the EU, one
in five respondents say that companies should try to
maximize profits for their owners and shareholders and
almost four in ten (37%) say that companies should try
to put people and the planet before profit. The rest of
the respondents (39%) chose a neutral position, which
is quite thought-provoking.

3 What is social business? HEC Paris. 2023
https://www.hec.edu/en/faculty-research/centers/society-or-
ganizations-institute/think/so-institute-executive-fact-
sheets/what-social-business)

4 Rangan, V. Kasturi, and Katharine Lee. January
2016."Grameen Danone Foods Ltd., a Social Business." Har-
vard Business School Case 511-025
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Entrepreneurial potential of young people in Europe

m Companies should strive to
maximize profits for their
owners and shareholders

m Companies should strive to put
people and planet before profit

neutral position

From this survey a very interesting facts were dis-
played. Young people think that it is very important for
the employer to have a social goals (75%) or environ-
mental goals (73%) for the company; they also think
that it is important for the company to have its' employ-
ees take part in decision making (78%). Nevertheless,
90% of young people are in favor of a good salary and
benefits, 89% are in favor of maintaining a balance be-
tween work and life, 88% want to have a financially
stable company, and 87% want to support their career
development.®

65% of respondents in the Czech Republic and
85% in Malta and Portugal believe that "it is very im-
portant for a potential employer to define social goals".
In the rest of the countries, the opinion was divided as
follows: Bulgaria (40%), Cyprus (37%), Slovenia
(36%), Greece, Malta and Romania (all 35%) and Lux-
embourg and Portugal (both 34%). The rest of the Eu-
ropean Union countries this proportion is in between
17-31%. During the research, it was revealed that al-
most four out of every ten respondents (37%) think that
an important reason preventing youth entrepreneurship
is the lack of sufficient capital/resources for self-em-
ployment; A slightly smaller share (31%) refers to the
lack of knowledge/education/skills in starting and man-
aging a business. More than a third of respondents
(36%) think that financial risks stop young people from
becoming entrepreneurs. About half of the respondents
think that the EU is making "some effort" (34%) or "a
lot of effort" (14%) to reduce youth unemployment,
while the other half think that the EU is making little
effort in this direction. A similar picture emerges with
the EU's efforts to support people who want to start
their own businesses with a positive social impact.
About half of the respondents answered that the Euro-
pean Union makes efforts to support social entrepre-
neurship, unfortunately, the other half does not feel this
support.

5 Flash Eurobarometer 513 Social entrepreneurship and youth
— October 2022, Summary. https://europa.eu/eurobarometer

Georgia is a country with a developing economy.
Here, social business has been attracting attention since
2010. The terms "social business™ and "social entrepre-
neurship™ do not exist in the legislation of Georgia. In
addition, it is not specifically defined what functions
such an enterprise should perform. Because of this, it is
difficult to know which enterprise is social and which
is not. Business objects themselves are trying to get
recognition of the status of social business in society. It
is possible to engage in this activity as a non-entrepre-
neurial legal entity or a legal entity of private law. Ben-
efits do not exist directly in the social enterprise. Also,
there is no special agency to support social businesses
only. According to the data of the Alliance of Social
Enterprises of Georgia, 47 social enterprises are regis-
tered. In total, they have employed 453 people.® They
are representatives of different fields and regions. Rep-
resentatives of traditional crafts are - 26%, service -
30%, household items and decoration - 15%,
knowledge - 11%, environmental protection and natu-
ral products - 7-7%, and social service provision - 4%.

Although we do not have the meaning of social
business in Georgian legislation. This type of business
is still possible. It is possible to engage in this activity
as a non-entrepreneurial legal entity or a legal entity of
private law. A non-entrepreneurial (hon-commercial)
legal entity can carry out social entrepreneurship by es-
tablishing a separate entrepreneurial legal entity. Bene-
fits do not exist directly on the social enterprise. It de-
pends on the entrepreneur, within which organiza-
tional-legal form they will carry out their activities, and
in this regard the existence of benefits is determined.

Social entrepreneurship is a relatively new sector
in Georgia. Until today, the legislation in Georgia does
not recognize the concept of social entrepreneurship,
and it is not defined in any official document, nor is it
recognized at the legislative or political level. There-
fore, the organizations operating in this field interpret

6 Alliance of Social Enterprises of Georgia. 20.06. 2023 -
https://seageorgia.ge/ka/social-enterprises/10
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the mentioned concept independently based on the
goals of the programs and taking into account the inter-
national experience. International organizations pro-
vide grants and financial support to enterprises. In
2018, only the law "On Social Entrepreneurship™ was
introduced in the Parliament. There are individual ini-
tiatives to support the sector at the national and local
levels, although the existing practice is fragmented and
has the form of individual cases. Examples of this are:
"Children and Youth Development Fund" - 42 projects
were financed through the fund in 2013-2016. It is
worth noting that the Youth Agency - Social Entrepre-
neurship is no longer included in its regulations as a
priority, but the development of entrepreneurial skills
is their goal. There is only a note about social entrepre-
neurship in the document defining the government
strategy given in "Basic data and directions of the coun-

5.5%

Entrepreneurial potential of young people in
Europe

try for the years 2019-2022". In particular, helping so-
cial enterprises with the help of the non-governmental
sector and "facilitating the strengthening of youth
ties".” It is worth mentioning that individual municipal-
ities of Georgia actively promote the development of
social entrepreneurship through various financings at
the local level.

Within the framework of the work, we conducted
a study on the example of the Shida Kartli region, as a
result of which about 300 respondents were inter-
viewed. It was found that 58.3% of respondents have
heard and partially know the importance of social busi-
ness. 22.2% have heard and it is completely clear to
them the importance of social business, 13.9% have
heard, but they do not know its meaning, and the rest
do not know what it represents. The research shows that
the majority of the population already has little infor-
mation about social business.® Figure 1

M | have heard about it and |
completely understand the
meaning

H | have heard about it and |
partly know the meaning

| have heard about it, but | do
not know the meaning

| do not know

Figure 1

It was also found from the same research that
57.1% of the respondents consider the social business
and entrepreneurship development goal to improve the
social condition of the population (mainly vulnerable
groups, disabled people), 20% to develop the business
sector, 33.9% to support the development of innovative
ideas. Most of them said that they would buy the prod-
uct if it had a label stating that it was a product of social
business.

7,"Main country data and directions for 2019-2022". Ministry
of finance of Georgia. 2018 https://www.mof.ge/5177

8The author's research on the example of Shida Kartli region
in Georgia; 2022

The goals of social businesses of Georgia includes
overcoming povery and employment. These are the
main social objective of the enterprise, followed by the
provision of social services, education and promotion
of vulnerable groups are equally expressed. The lowest
rate is for traditional craft, craft preservation and devel-
opment, and environmental goals.® (Figure 2).

9Eka Datuashvili. 2020. ,,Social entrepreneurship in Georgia.
Institute of Civil Society’” ©. Thilisi. pp. 2-11.
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3%

B Employment and overcoming
poverty

M providing social services

M Education
Supporting youth and
vulnerable groups of people

B Protecting the environment

M - Preservation and development
of traditional crafts

Figure 2

Commissioned by the "Center for Strategic Re-
search and Development of Georgia (CSRDG)" by the
"Institute of Social Research and Analysis" and with
the support of the European Union for Georgia, the
study "Research on the impact of social enterprises in
Georgia" was conducted, the focus groups were inter-
viewed: employees and beneficiaries of social enter-
prises/organizations providing social services and users

of social services and 143 social enterprises. According
to the research, the majority of organizations consider
themselves to be "self-identified" social enterprises and
position themselves as social enterprises, one-third
identify themselves with organizations providing social
services. In this study, it is given in what ways social
enterprises are financed. (Table 1.)

Table 1.
. . Organization . Organizations/enter-

Please tell us which of the following sources 2 . Social . - .
was/are your main source of income%uring the prmgg;c& :;)C'al enterprise pr:ﬁ?é?u::?nesiﬁ?emsggpéﬁs
last 4 years (2018-2021) that you used to fulfill o Ne=69 | PaMcp Nofl B

the social objectives of the enterprise - 9% =

Grants from local donors 15,6 19,2 17,3
Grants from international donors 17,7 16 16,9
Individual donations 11,3 12 11,7
Membership fee - 2,4 1,1
State financing (voucher, etc.) 40,4 6,4 24,4
Donations of economic/business companies 5,7 1,6 3,8
Other 0,7 1,6 11

As it shows, state and donor organizations play a
major role in providing financial support to Georgian
enterprises. Individual donations and state sponsorships
are also significant. Donor organizations actively pro-
vide financial support to social businesses. Because
they have to pay attention to social needs as well, costs
increase and mobilization of financial resources be-
comes difficult, unlike traditional businesses. So, do-
nors play a big role in maintaining the sustainability of

a social enterprise. Based on the same research, it can
be seen that the restrictions caused by the covid-19 pan-
demic have caused a lot of damage to the enterprises.
Realization became difficult due to movement re-
strictions. For social enterprises, this factor turned out
to be harmful. The percentage also clearly reflects
(28.4%) the severity of the problem. (Table 2)
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Table 2

What are the main reasons why vour com- A provider of | social en- | Organizations/enterprises/busi-
. . why'yo . social services | terprise ness companies participating in
pany did not make a financial profit during
. Ne 53 No52 the research Ne 86
the pandemic (2020-21) %

Limited gccess/non-exwtence of modern 79 3.2 5.3
technologies
Taxes_ imposed by the state (including tax 13 3.2 23
penalties)
Unqualified/unmotivated employees 13 3,2 2,3
Management's existing problems/challenges 6,6 5,3 5,8
Infrastructural failure of the enterprise 53 53 53

Interruption of the active operation of the en-
terprise as a result of the restrictions caused 44.7 36,8 40,4
by the Covid-19 pandemic
Difficulties in selling manufactured products 9,2 28,4 19,9

Increased competition 3,9 4,2 4,1
Other 19,7 10,5 14,6

For the largest part of representatives of social en- Conclusion

terprises (15.1%), the main motivation was to create an
equal, safe environment for vulnerable groups of soci-
ety and to improve their quality of life. 26.1% of re-
spondents in social entrepreneurs name wider recogni-
tion of the importance of social enterprises (13.1%) and
promotion of social reintegration of vulnerable groups
(13.1%) as a motivation factor. For 9.3%, it was im-
portant to expand the direction of entrepreneurial activ-
ity. 18.4% of representatives of organizations providing
social services state that it is most important for them
to provide necessary services to vulnerable groups (first
of all, disabled people). And 16.7% name the creation
of an equal and safe environment for the vulnerable
groups of the society and improvement of their quality
of life as the main motivation. 16.1% of respondents
representing organizations providing social services
emphasize the promotion of an inclusive social envi-
ronment, and 12.8% - promote of social reintegration
of representatives of vulnerable groups.
Research Results

The study of the issues showed that the develop-
ment of social business is important to ensure equality
and a safe environment in the country. This activity
needs proper promotion and support. Social business is
facing various challenges and problems. This is espe-
cially noticeable in the example of developing coun-
tries, including Georgia. For the development of social
business, this topic still lacks the recognition and sup-
port of a large-scale society. One of the reasons for this
is that social business is not recognized at the legal and
political level. The customer desires to create a com-
mon identifying brand for social business representa-
tives, for the product to have a distinguishing mark.
People are willing to buy a social business product if
they know that it is made by them. In the example of
several countries, the separation of social business into
a separate field of activity has increased the awareness
and sales of these business objects.

Therefore, as the research and its review showed,
social business activities require innovative ap-
proaches, maintaining a balance between income and
social, and environmental goals. Taking into account
the challenges is necessary for the normal functioning
of the organization. One of the main challenges is to
maintain a balance between meeting public needs and
economic profit. In general, this is the goal of social
business and entrepreneurship. Finding an unmet social
need in the market and using good commercial oppor-
tunities play a big role in maintaining this balance. It is
possible to be motivated to solve social problems but
not consider the economic aspect. The next challenge is
choosing a strategy. A weak strategy can cause prob-
lems for a business with a good idea. In this case, lack
of knowledge, incorrect planning, and not knowing
where to seek financial support; It might become a
problem. The reason for choosing a weak or wrong
strategy can be time, opportunities, and hybridity of ac-
tivities. In order for social business to be able to realize
its goals, the state should play an active role in the de-
velopment of social enterprises. It is possible to be mo-
tivated to solve social problems but not consider the
economic aspect. The next challenge is choosing a
strategy. It is important to find donors and support
them. As a result, we will get profitable enterprises, a
healthy environment, and the welfare of society.
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MANUFACTURING OF REMOVABLE LAMELLAR DENTURES FOR ELDERLY AND SENILE
PATIENTS
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Orthopedic treatment of complete tooth loss in elderly and senile patients is associated with certain difficul-
ties, taking into account the mental and somatic status of the patient. Functional and physiological changes inevi-
tably occur in the organs and tissues of the maxillofacial area and the whole body: hormonal, muscular, digestive,
etc. With age, the epithelial layer of the oral mucosa undergoes atrophy, elastic fibers disappear in the submucosal
layer, and the vascularization of soft tissues worsens. The mucous membrane becomes sensitive and easily vul-

nerable.

Keywords: complete edentia, removable dentures, gerantostomatology.

Despite this, gerontostomatology remains one of
the most relevant areas in dentistry today. WHO has set
a goal to reduce the number of elderly and senile pa-
tients with unbalanced occlusion (with missing teeth
and/or dentures requiring replacement) to 10% of the
total number of people in this age group.

Psychologists say that an elderly person who ex-
ists harmoniously in society and feels like a full-fledged
member of society ages more slowly, unlike their peers
who do not maintain social connections, live in isola-
tion and therefore do not have the desire to maintain
themselves in proper physical and aesthetic shape.
Thus, we understand that a fully functioning dentofa-
cial system is a factor that slows down premature aging,
providing an elderly person with certain social and psy-
chological benefits - an aesthetic appearance, a feeling
of mental comfort, the ability to chew food normally,
fully perceive its taste, and not experience difficulties
in communication.

With age, and especially with the loss of teeth, the
maxillofacial area undergoes serious changes in the ex-
ternal structure and internal structure of the entire den-
tal system. The higher the age and the more time has
passed since the loss of teeth, the more significant the
changes.

The purpose of the study is to determine the opti-
mal set of methods for dental treatment of patients in
older age groups with removable plate dentures.

Materials and methods. 110 elderly patients,
Methodology for manufacturing a soft lining of a re-
movable denture, made by a laboratory method. The
Microclean device is a device for carrying out the
method of mechanical cleaning of dentures. The use of
a complex of artificial saliva xerostom at the rehabili-
tation and preventive stage of prosthetics. Along with
age-related changes in the maxillofacial area, exceed-
ing the period of use of existing removable dentures

significantly complicates prosthetics for patients in
older age groups. A survey of 125 elderly patients, res-
idents of Moscow, who use removable dentures,
showed that only 19% of those surveyed had removable
dentures manufactured less than 5 years ago (with rec-
ommended terms of use); in 71% of patients, the terms
of use were significantly exceeded.

Results. Duration of use of removable dentures:
less than 5 years - 19%; more than 5 years - 35%; more
than 10 years - 33%; more than 20 years - 13%. Many
authors note a significant decrease in the adaptive ca-
pabilities of gerontodental patients. Due to the uncon-
trolled use of removable dentures, patients experienced
unsatisfactory fixation, inconsistency (reduction) of the
boundaries of the dentures with the prosthetic bed, sig-
nificant abrasion of artificial teeth, up to complete abra-
sion of anatomical structures. Among patients using
dentures for more than 5 years or more, 80% had new
dentures made, sometimes several, which they could
not use and continued to use the “old” familiar den-
tures. Conducted stereognastic testing (“Stereignosis”,
Landt H., 1979) to assess adaptive capabilities showed
that gerontodental patients identify test objects 2.5
times slower compared to patients of middle age groups
and make 3 times more errors. Taking into account the
progressive age-related changes in the maxillofacial
area and the significant decrease in the adaptive capa-
bilities of patients in older age groups, the nature of the
use of prostheses also has its own characteristics.
Among 125 examined elderly patients, residents of
Moscow, 41% have prostheses, but do not use them;
34% use prosthetics constantly; 13% use dentures only
when eating, 12% use dentures during communication
(conversation). Gerontology distinguishes the biologi-
cal and calendar age of elderly patients; of course, each
patient of this age group has his own individual charac-
teristics of the severity of age-related physiological or
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pathological changes, as well as the possibility of a dif-
ference or coincidence of the calendar and biological
age, however, it is also indisputable that a large number
of gerontological patients have the presence of con-
comitant diseases (the most common diseases), such as
cardiovascular diseases; diseases of the gastrointestinal
tract; malignant neoplasms; diabetes Long-term use of
drugs used for these pathologies causes dry mouth.
Taking into account degenerative changes in the sali-
vary glands, along with taking medications, elderly and
senile patients experience xerostomia, which in turn
negatively affects the fixation of removable laminar
dentures and their hygienic condition.

Conclusion.

In the presence of pronounced changes in the al-
veolar parts of the jaws (especially the lower jaw), low
pliability of the mucous membrane, and in the presence
of severe pain, the manufacture of removable dentures
with a soft lining is recommended. As part of dispen-
sary observation, it is necessary to carry out mechanical
cleaning of removable dentures using the Microclean
apparatus. If you have dentures (without exceeding the
recommended period of use), it is necessary to correct
them: restoring the height of the lower part of the face,
replacing artificial teeth (in case of abrasion, breakage)
or installing artificial teeth to replace lost teeth. If it is
impossible to use previous dentures (poor hygienic
condition of the dentures, numerous breakdowns and
repairs, significant abrasion of more than 30% of all ar-
tificial teeth), production of new removable dentures,
“copying” the shape of the teeth and dental arches of
the old “habitual” dentures. Taking into account age-
related changes (degenerative changes in the salivary
glands), long-term use of pharmacological drugs is pos-
sible - as a result, a decrease in the total amount of
mixed saliva; after prosthetics for elderly patients, rec-
ommendations for the use of a gel - a saliva substitute
are required to reduce the time of adaptation to prosthe-
ses, ensuring a higher hygienic state of the prostheses ,

creating a high degree of fixation of removable den-
tures. Dispensary observation of elderly patients is
mandatory, once every 6 months. In orthopedic treat-
ment of this special category of patients, it is important
to be patient and conduct explanatory conversations at
each clinical stage. It is necessary to take into account
individual age-related changes in the maxillofacial
area, especially psycho-emotional status.
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AHHOTAIHSA

Hean:

KommnekcHas kIuHUYECKass U (l)y'HKHI/IOHaJ'ILHaSI OII€CHKa COCTOsHMUA 6pOHXOﬂeFO‘{H0ﬁ CUCTEMEBI Y OOJIBHBIX
¢ aaKmIo3upyomuM cnoHanIuToM (AC).

Marepuana u MeToabl:

Ion mabmoxenunem Obun 35 GompHBEIX AC B Bo3pacte oT 22 mo 60 JeT ¢ IMTeTsHOCTRIO 3a00JICBaHUS
6,1£2,5 rona. Kimmanko-QyHKIIMOHATEHOE COCTOSTHHE OOTMBHBIX orfeHnBany 1o mkanam ASDAS, BASFI, BASMI,
OIPCACIININ AJTUTCIBHOCTb YTpeHHeﬁ CKOBAaHHOCTH, OCTO(I)aSOBBIe MOKa3aTCJIn, BBIPA’KECHHOCTb PCHTICHOJIOTHYC-
CKHX H3MEHCHMH KpECTHOBO-IIOAB3A0IIHBIX CO‘IJ‘IGHeHHﬁ, CyCTaBOB IIO3BOHOYHHKA, CHI/IpOFpa(I)I/IIO, IPpOBOANIIN
VY3U Ta300e1peHHBIX CyCTaBOB.

PesyabraTnl:

Cumxenue JXKEJI BosiBieno y 32 (91,4%) nanuentos, npudeM y 28 (80%) Hike 10% OT HOMKHOM BETHYHHBL.
ITokazarens ODB1 661 cHIKeH y 15 (42,8%) 60mbHbIX, DIKEJI —y 13 (37,1%). BbIBOIBI: OTYYCHHBIC PE3YIib-
TaTHI PAaCIIUPAIOT BO3MOXKHOCTH paHHEH AMarHOCTUKU NopaykeHHuH erkux npu AC, a Takke NMO3BOJISIOT OIpese-
JIMTh XAPaKTCp TCUYCHMUA JICTOYHOT'O IpoIecca B CBA3U CO CTCIICHBIO BCHTUIIINMOHHBIX HapymeHI/Ifl, YTO HUMECCT
OOJIBIIIOE 3HAYEHNE JJIs1 CBOCBPEMCHHOI'O Ha3HA4YCHUA a,IleKBaTHOﬁ TCpanunu.

Abstract

Objective:

Comprehensive clinical and functional assessment of the respiratory system in patients with ankylosing spon-
dylitis (AS).

Material and Methods:

We investigated 35 AS patients aged between 22 to 60 years, with disease duration of 6.1+2.5 years. We
assessed clinical disease indices (ASDAS, BASFI, BASMI), morning stiffness, acute phase reactants, severity of
radiological involvement in sacroiliac, vertebral, chest joints, spirometry, and ultrasound research of hip joints.
Results: Lung vital capacity (LVC) reduction was noted in 32 (91.4%) patients and in 28 (80%) patients was below
10% of the due amount. The index FEV1 was reduced in 15 (42.8%) patients, FVC in 13 (37.1%) ones. Conclu-
sions: The obtained results extend the capabilities of early diagnosis of lung lesions in AS, as well as allow us to
determine the nature of pulmonary flow process in connection with the degree of air violations, which is of great
importance to the timely appointment of adequate therapy.

KiroueBble c10Ba: aHKI/IHOBI/Ip}IIOH.[I/Iﬁ CIIOHAMJIUT, (bYHKL[I/ISI BHCIIHETO JAbIXaHMU.

Keywords: seronegative spondylitis, ankylosing spondylitis, respiratory function.

Ankunosupytomuit cnoHamIuT (AC) OTHOCHTCS K
BOCTIAJIUTENIBHBIM 3a00JIeBaHHUAM [TO3BOHOYHHKA C XPO-
HUYECKUM MPOTPECCHPYIOIIMM TEUCHHEM, YTO NPHBO-
JUT K aHKWIO3UPOBAHMIO MIIEOCAKPAIBHBIX U MEXKIIO-
3BOHOYHBIX CycTaBoB [4.6]. B cBsi3u ¢ He3aMeTHBIM
HayaloM, TEUEHHEM, TPYJHOCTBIO PEHTIEHOJOTHYe-
CKOM auarHocTuku cakpomnenta AC BBIABISETCA Ha
CTaJluM Pa3BEPHYTON KIMHUYECKON KapTuHbl. KnuHu-
yeck AC XapakTepusyeTcs MOpaXXeHUeEM 0CEBOTO CKe-
JeTa ¢ OTPaHUYEHUEM IOJABMKHOCTH, YTO CHHXKAET
(DYHKIIMIO OpPTraHOB, HaXOJIIUXCS B KapKace I03BO-
HouHMKa. B Hactosimee Bpems npu AC oOHapyXuBa-
I0TCSl N30MpaTeNbHbIe MOPAKEHHsI BHECYCTABHBIX TKa-
Helt [2,5,7.8]. Y 20-22% 60npHBIX AC BBISIBISIOTCS TO-
paXeHHsI CepAla U COCYAOB: AOPTHT C HEKPO30OM

MEIUAIBHOTO CJIOSl M 3aMEIIEHHEM €r0 COSAMHUTEIb-
HOH TKaHbIO, aTpodueil BHyTPEHHEro CIIos, a TakxkKe
apTepUUTHI OOJIBIINX U CPEAHUX COCYAOB BEpXHEH Io-
JIOBHHBI TYJOBUIIA, MEpUKapaAuThl. ONMUCAHBI CITydan
MMOpaKEHUSI MPOBOJAIIEH CHCTEMBI Cepila C pPa3BH-
THEM BCeX cTemneHei Osokansl. YacToTa mopaskeHus
JIETKUX, [0 aHHBIM JIUTEpaTypsl, gocturaet 30%, or-
JMYasCh OT U3MEHEHHH B JIETKUX IPH APYIuX 3aboJe-
BAHUSIX COEAMHUTEIBHON TKaHU, IPU 3TOM HpaKTHUYe-
CKHM HE M3y4ajach CTeNEHb HApYIICHHUs QYHKIHHU JIbI-
xanus [1,8]. mpum mnopaxkeHMH TpyAHOTO OTAena
MTO3BOHOYHUKA Yy OOJBHBIX BBIABIAIOT OTPAaHUYICHUE
JIbIXaTEJIbHOM 3KCKYpCUU TPYIHOM KIJIETKH, 4TO CIO-
cooctByet ymensienuto JKEJI u pa3Butnio pecnupa-
TOpHBIX 3aboneBanuii. [Iporpeccupyromuii ¢Gudpo3
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BEPXYIIEK JIETKMX OCTACTCsI HE3aMECUCHHBIM, OTJINYa-
eTcsl TATeHTHOCTBIO, XOTSI MHOT/IA IPUBOAUT K BBIpa-
JKEHHOW JpIxaTenbHOM HegoctatouHnoctu [3,4]. Ipu-
HSTO CUMTATh, 4TO HaOsonaemble npu AC BEeHTHIISILIN-
OHHBIE HapyIIEHHs OOBIYHO HOCAT PECTPUKTHBHBIN
XapakTep, a pa3BHUBarOLIasicsa JbIXaTelbHas HEAOCTa-
TOYHOCTb SIBJISIETCS] TOpaKo-aAnadparmanbHoi. Yto ka-
caercst OOCTPYKTHBHBIX Hapymenuit npu AC, To 371ech
SBHO MMeeTCs “0eJioe IMATHO”, MOCKOJIBKY CHEIHab-
HBIX HCCIEIOBAaHUH IO JAHHOMY BOIPOCY YpPE3BBI-
gaiitHo Mano [8]. TouHO Tak ke MaJo KOMIUIEKCHBIX
KIIMHUKO-(YHKIIMOHAIBHBIX HCCIECAOBAaHUI C IpHMe-
HEHHEM COBPEMEHHBIX METOIMK M3YyYEHHS JIETOUHOTO
KpoBooOpareHus. [IpakTHIeCKH OTCYTCTBYIOT PabOThI
IO IIUTOJIOTUH OPOHX0ATIBBEOJISIPHOTO COJIEP)KUMOTO Y
60sbHBIX AC. 1 XOTSl BO3MOXKHOCTD HapyIeHUs PyHK-
1y apixanus npu AC OCTOSHHO AeKIapupyeTcs, cBe-
JICHUI1 0 OPOHXOJIETOYHBIX MOPAXKECHUIX KpaiHe MaJo.

Leab nccaenoBanus:

KommnekcHass knuHHYecKas W (yHKIMOHATbHAS
OLICHKA COCTOSTHHSI OPOHXOJIETOYHON CHCTEMBI y O0JIb-
Heix AC.

Marepuana u MeToabl:

B panneMm nepuoze 3aboneBanus MccienoBanue
npoBeneHo y 35 6ompHEIX AC B Bo3pacte ot 22 o 60
net (cpemuuit Bo3pact 32,5+6,5 roxa). JnurenpHoCTh
3aboneBanus B cpegHeM Obuia 6,1+2.5 rona. uarnos
AC 0bUT YCTAaHOBJICH Ha OCHOBAaHWU KJIIMHUYCCKUX U
PEHTIEHOJIOTHYECKUX JaHHBIX, Bepuduuupoad Heio
Vopkckumu kpurepusvu (1966r). BapuanToM 1e6roTa
AC ObUIO MOpa’KEeHHE OCEBOTO CKENeTa (CaKpOMJIEHUT
w/mm cioaamwt) — y 19 (54,3%). BapuanTt nedrora ¢
nepudepuaeckoro apTpura MW CaKpOWIEHUTa H/WIN
cnoHAwINTa Habmomancs y 9 (25,7%) mamumeHToB, ¢
apTPUTOB HIDKHUX KoHewyHocTel —y 7 (20,0%). B 3a-
BHUCHMOCTH OT CTeTIeHH (pyHKIIMOHAIBLHOM HE0CTaTOU-
Hoct (®H) Gompuble AC Obutn pa3geneHbl Ha 3
rpymmsl: I crenens —y 17,1% GonpHBIX, 11 cTenens — y
54,4%, 11l crenens —y 28,5%. Bce GonbHBIE B KauecTBe
6a3rCHOM Tepanuy NOIyYaal HECTEPOHIHBIE TPOTHBO-
BOCHIAJIUTENbHBIE Npenaparsl. Kpurepuii BkitoueHus B
uccnenoBaane: AC 6e3 colmyTCTBYIOIUX 3a001eBaHUI
OpTaHoB AbIXaHus. Bee manueHTsl npomum o0cieroBa-
HHE, BKITIOYAlOIee IeJIeHAIPaBICHHBIH cO0p kano0,
O0OBEKTHBHEII OCMOTP, Ta0opaTOpHEIE (00N aHAIH3
kpoBu — OAK, o6mmit ananu3 moun - OAM, CPB; mo-
4YeBHHA, KPEaTHHHH, TIIIOK03a, OMIMpyOuH, acraprar-
W allaHMHAMHUHOCTpaHc(epa3a CBIBOPOTKH KPOBH) aHa-
nu3sl. MeauiuHa Kinnanaeckas AKTUBHOCTB 3a001eBa-
HUs onieHuBanack 1o uHuekcy AS DAS (Ankylosing
Spondylitis Disease Activity Score). DTOT HHAEKC
BKITIOYAET MATh PA3INYHBIX IPU3HAKOB 3a00JIEBAaHUS:
00Jb B CIIMHE, JUINTEITFHOCTh YTPEHHEH CKOBAHHOCTH,
00JIb/ IPHUITYXJIOCTH B TIEpU(EPUIECKHUX CycTaBax (BbI-
HIerepeyrcIeHHbIE IIPU3HAKU BXOASAT B BONIPOCHI 1, 2 1
6 unpexca BASDAI (Bath Ankylosing Spondylitis
Disease Activity Index), orieHuBaeMbIX caMUM OOJIb-
HbIM, a Takxke COD u 0011as orneHka akTHBHOCTH 3a00-
neBaHus nanueHToM. OlieHKa QyHKIMOHAIBHBIX Hapy-
mreHuil y 60mpHBIX AC mpoBOAMIIACE C TOMOIIBIO CYyM-
mapHoro wuHAekca BASFI  (Bath  Ankylosing
Spondylitis Functional Index), kotopsrit cocrout u3 10

BOIIPOCOB, OLICHUBAIOIIUX MOBCEIHEBHYIO HESATEIb-
HOCTbH TI0 BU3yallbHO-aHanoroBoi mkane (BAII). s
COBOKYITHOW OLICHKH (YHKIMOHAIBHOH CHOCOOHOCTH
mareHTa ObUT Mcmonb3oBaH wmHAeke BASMI (Bath
Ankylos ing Spondylitis Metrology Index) - metposo-
THUYECKUM MHIEKC, OTPaKaIOIINH TOABUKHOCTH MO3BO-
HOYHHUKA M Ta300€JPEHHBIX CycTaBOB. MHaeKc BKIIO-
4yaeT 5 U3MEepEeHU: pacCTOsIHUE «KO3EJI0K-CTeHa; MO-
BOPOTHl IEM B Tpagycax, CTHOaHWE B TOSICHHIE
(Momudurmmposannsiit Tect [llo6epa); 6okoBoe cruba-
HHE B MOSICHUIIC U PACCTOSHHE MEXIY JOABDKKAMH.
WucTpymeHTanpHOE 00CiIeioBaHHE BKIIOYANIO 0030p-
HYIO peHTTeHOTpaduio KOCTeH Ta3a B MPSIMOM MpOeK-
nuu. CTagust CakpoOMJIMHUTA OIpEAeisiach B COOTBET-
crBum ¢ kiaccudpukanuei Kellgren. [IpoBeneno yib-
TPa3ByKOBOE HCCJIEJOBAaHHE Ta300€JPECHHBIX CyCTaBOB.
Hanuuue BbINoTa B MOJIOCTH CYCTaBa yCTaHABINBAJIOCH
B TOM ClIy4ae, €CIM PACCTOSIHUE MEX/y CHUTHAIaMH OT
KarCyJIbl CycTaBa M BHYTPEHHEH 4acTh IeHKH OeapeH-
HOM KOCTH NpeBBILIAN0 7 MM. BHeliHee apixanue usy-
ganock B mokoe Ha cruporpade Spi rost FI SP-5000
Fukuda Denshi ¢ aBromarudeckoit 00paboTkoi mapa-
MeTpoB. JKuzneHHast éMKocTh NETkux (PKEJI) — 00péM
BO3/lyXa, KOTOPBIH BBIXOAWT M3 JIETKHX NIPH MaKCH-
MaJILHO TTTyOOKOM BBIZIOXE MOCJIE MaKCUMaJIbHO TiTy0o-
koro Broxa. dopcupoBaHHas KU3HEHHAsI EMKOCTb JIeT-
kux (DXEJI) — o0béM BO3MyXa, BBIABIXAEMBIH NpH
MaKCHMaJIbHO OBICTPOM M CHJIBHOM BblIOXe. O0BEM
¢dbopcupoBanHoro Beioxa 3a 1 ¢ (O®B1) — 06béM BO3-
JyXa, BBIZJOXHYTOTO B T€UYEHHE MEPBOU CEKYHABI op-
cupoBaHHOTO BhOXa. MHAEKke Tudduo — cooTHOMIIE-
aue OOBI1/KEJT

[Mapametrper ®BJI BbIpa’kanu Kak MOPOLEHT OT
JOJDKHOTO 3HAUEHHS [UIS JAHHOTO 110J1a, BO3PAcTa U po-
cTa manueHTa. [lanHple 00padaThIBAIICh C MCIIOIb30-
BaHHMEM I1aKeTa CTAaTUCTHYECKHX Mporpamm Statistica
6.0. Pe3ynbTarel npeacTaBieHsl B Buje M+m, rae: M —
cpenHee apupMeTHIecKoe 3HaueHe, M — CTaHAapTHOE
OTKJIOHEHHE. Pa3nuuns ca4uTanucey JOCTOBEPHBIMHU NIPH
p<0,05,

Pe3ysbTaThl HCC/Ie10BAHUS.

BonpimucTBO (62,8%) MarueHToB MMENH pa3Bep-
HYTYyIO0 crajguio 3abosieBanHus. llpeoOnamamu nuna,
HUMEIOIINE CPETHIOI0 aKTUBHOCTh OOJIE3HH, cpelHee
3nayeHue nnjgekca ASDAS>3,5, CPb 19,45 mr/n, COD
20-25 mM/4. Y GompHBIX AC BBEISIBICHO OTpaHUYCHHE
9KCKYPCUH TPYIHOHM KJIETKH — pa3sHHIA OKPYXHOCTH
TPYJHOM KJIETKH MEX/y MaKCUMAJIbHBIM BIOXOM U BBI-
JIOXOM yMeHbIaeTcs A0 1-2 cM. Y yactu OONBHBIX
(34%) oTmeuanoch ydyacTue B aKTe JIbIXaHHUs BCIIOMO-
raTe’lbHON MyCKyJIaTypHl.

Knuanko-peHTreHonornyeckas CHMITOMATOJIO-
THSI, CBUICTEJIECTBYIONIASI O TIOPAXKSHUN PECIIHPaTOp-
HOW cHcTeMBbl (OABINIKA, Kalllesb, NU3MEHEHHs Jerod-
HOTO PUCYHKa Ha PEHTreHOrpaMMax JIETKHX) y Ooub-
HeIX AC cBsi3aHBI Kak ¢ BPEMEHHBIMH IapaMeTpaMu
(BO3pacT, IMTEIBHOCTH OOJIE3HH) U KypEHHEM, TaK 1
C rmapamMeTpaMH, XapaKTepU3yIOIINMH OCHOBHOH I1aTo-
JIOTMYECKHUH MPOLECC CO CTOPOHBI OIIOPHO-ABUTATENb-
HOTO amnmapaTta (CTeTleHb aKTUBHOCTH OOJIE3HH B CTPYK-
TYPHBIX OTPaHMYMTENbHBIX H3MEHEHHH TpyIHOMN
KIIETKH).
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PentreHonorndeckue Npu3HaKy MOPaKEHUS MITe-
OCaKpaJbHBIX COWICHEHHH pa3HOM CTaauu UMEJUCH y
Bcex 35 OonbHBIX AC. JIONOJHHUTENBHO IMOPaXKCHUE
TOJIBKO MOSICHUYHOTO OT/Iela TO3BOHOYHHKA HaOmo1a-
nocek y 4 (11,4%), rpynHoro otaena —y 30 (85,7%).
OnHOBpEMEHHOE MOPaXKECHUE TTepU(EPUUECKHUX CyCTa-
BOB BBISIBJICHO Y 5 OONBHBIX. Y 69% OONBHBIX AWArHo-
CTHPOBAaH PECTPUKTHBHBIA THIl BEHTWISAILHH JICTKHX,
6pouxoobcTpykuust — y 31%. [Ipn ananuse mapamer-
POB BHEIIHETO AbIXaHUA y 00nbHBIX AC BBISBICHBI HX
WU3MEHEHHS 110 CPAaBHEHHIO C JIOJDKHBIMH BEINYHHAMHU.

VY 6onpHBIX AC perucTpupoBaiach OJABIINIKA C YaCTO-
TOH npixaHus 24-26 B MUH, YBeIHMUEHUE 00beMa JpIXa-
TENbHOIO JABIKEHUS Ha 28%, YTO MPUBOAMUIIO K pe3-
KOMY KOMIIEHCATOPHOMY YBEJIWYEHHIO MHHYTHOTO
obbema apixanus 10 60%. Bece 310 cBUIETENBCTBYET O
3HAYUTEJIBHOW Meperpys3Ke anmapara BHELITHEro JbIXa-
nust. s n3ydenus B3aumocBsizeil aktuBHoctH AC 1
napamerpoB ®BJI mbl ounenmnu uaaexkc ASDAS vy
OOJIBHBIX C OTKJIIOHCHUSMH U 0€3 OTKJIOHEHHUH (PYHKIIH-
OHAJILHBIX TIOKa3aTelIeH JIeTKUX (TaoJr.).

Tabmuma

[Noxaszarenn GyHKIMK BHENTHETO MBIXaHUA Y O0bHBIX AC

TTokazarenn Pectpukius, n=23 O6¢ctpyxius, n=10 DB/ 6e3 oTKIOHEeHHUS, N=2
DXKEJL % 71,8+18,2 92,1+13,4 100,2+11,3*
ODBI1, % 76,9147 71,5£13,2 94,7+£14,2*

KEJI 61,7+13,4 72,6148 82,4+13,7*
ODB1/ DXKEJL, % 91,7+11,2 74,1 £153 81,7£18,3

Ipumeuanue. * p<0,05

Cpennnii ypoenb aktuBHOCTH AC mo ASDAS y
60nbHBIX ¢ HapyieHHeM @B/l 6bUT TOCTOBEPHO BHIIIIE,
4eM y MaiueHToB ¢ coxpaHeHHod @B/l (coorser-
ctBeHHO 6,1£3.9 u 5,03+2,5;p<0,05).B mpouecce uc-
cie/ioBaHUs ObLIa BBISIBJIICHA OCTOBEpPHAs OTPHIIA-
TeNbHAS KOPPEILIIIUOHHAS CBA3b MEKAY KIMHHYCCKON
aktuBHOCTRIO AC 1 ypoBHeM JXKEJI (r=-0,59; p<0,05)

UccnenoBanne BeiaBWIO u3MeHeHuss OBJ[ y
6onpHEIX AC, pudeM B OONBIIMHCTBE CIIy4acB U3Me-
msutack JKEJI. Onenka wmanexca Tuddro mokasama
npeobiaananue y nanueHToB ¢ AC ¢ Hapyiienuem ®B/]
pecTpUKTUBHBIX u3MeHeHudd. Cpemu OonbHBIX AC,
HMMEBIIUX OOCTPYKTHUBHBIH THIT BEHTHISAIUH JICTKHX,
ObLTM TPEUMYIIECTBEHHO MY>KUMHBI, KpOME€ TOTO,
OONBIIMHCTBO U3 HUX OKa3aJIUCh KypUJIbIIUKaMH. Bbi-
COKMH TPOUEHT KypUJIBIIUKOB cpemau OombHBIX AC
CBUJICTEIILCTBYET O 3HAYUMOH PO KYPECHHUS KaK B I1a-
toreHe3e AC, Tak ¥ B pa3BUTHH MMATOJIOTHH JICTKUX TIPU
9TOM CHCTEMHOM 3a0oiieBaHnH. Hamu BEIsBIICHa 3HA-
YUMYIO B3aHMOCBS3b MEXIy CTEICHBIO aKTHBHOCTHU
AC u Benmmuuno JKEJI. [Ipu npoBeaeHnn Koppemsiu-
OHHOTO aHAaJIM3a 3apETUCTPUPOBAHA TOCTOBEpPHAS B3a-
MMOCBSI3b TIAPaMeTPOB BHEITHETO JbIXaHUS U HEKOTO-
PBIX KIIMHUYECKUX U PEHTTCHOJIOTHYECKUX CUMIITOMOB
3a00eBaHus. YCTaHOBJIEHBI JTOCTOBEPHBIE TOJIOXKH-
TeJbHBIE KOPPEISIIUA MEXAY CTENEeHbIO CHIDKCHUS
JKEJI n aktuBHOCTBIO Tiporiecca (1=0,29 p<0,05).ITono-
JKUTENbHAs KOPPEJSIIKs UMella MECTO MEXIY CTere-
HBIO YMEHBIICHHS MEKIIO3BOHOYHOTO MTPOCTPAHCTBA U
cootHomeHneM O®BI1/KEJ (r=0,38). [Ipu Ttakom
CHUMIITOME KaK YMEHBIIIEHHE BRICOTHI U CKIIEPO3 Te IO~
3BOHKOB HAOJFOIAJTUCH TIOJIOKHUTEIBHBIE KOPPEIIALIUH C
ypoBaeM ®XEJI u O®B1 (coorBerctBenno r=0,4 u
r=0,38). BeposiTHO, HapyIIeHNue BHENTHETO JABIXAHUS Y
9TUX OOJBHBIX MOXET OBITH CBS3aH C MEXaHHUYECKOH
KOMITpeCCHEH JIETKUX, YTO OTPAHHYMBAET MEXaHUKY
JIBIXaHUs, a TAK)Ke MOXKET peajn30BBIBATHCSA 33 CUET
Pa3BHUTHS BACKYJIMTa KaK PEaKIMU COCYJIOB HAa aKTHB-
HOCTB Tiporiecca. M3 35 obGcnenoBannbix 60mbHBIX AC
cumkenne nokasarens JKEJI BesiBnero y 32 (91,4%),
npuueM y 28 (80%) U3 HUX 3TO CHMIKEHHE ObLIO HIKE
10% ot gomkHo# BennuuHbl. [Ipu ananuze cocTosHUS
nokasareneil ®BJI BoisiBneHo cHmxenue ODB1 y 15

(42,8%) 60npubIx, DKEJI -y 13 (37,1%).VY 23 (65,7%)
OOJIBHBIX B XOJIe MPOBEJCHUs CIIMPOMETPUH OIpejie-
JIeH PECTPUKTUBHBIN THUIT BEHTHISIUHU JIETKHX, ¢ OpOH-
xoo0cTpykimeit 0bu10 10 (28,6%) manueHToB, U3 HAX
KypunbliukaMu 06111 6 (60%). Beicokas 10 Kypuiib-
muKoB cpean 60nbHBIX AC ¢ 0OCTPYKTHBHBIM THIIOM
BEHTWISALMHA MOXKET TOBOPHTH O POJIM TaOaKOKYpEHUS
B IaTOreHe3e OpPOHX000CTPYKIMH. AHAIN3 PEHTI€HO-
TpaMM OpraHOB TPYTHOHN KIETKH MpoBeneH y 35 00ib-
Heix AC, HaOmomaBmmxcs B auHamwuke. Ilepmon
MEXJy HaydajioM CIOHIWINTA U JIETOYHO-IIJIEBpalIb-
HBIM MOpa’keHHEM B cpesiHeM cocTasisn 10-15 ner. ¥V
7 OONBHBIX OTMEYAJIOCh MOPaXKEHHE MeprupepruuecKux
CycTaBOB. Y BceX, KpoMe 2 00JIbHBIX, ObUTH (hUOPO3HO-
OyJuie3Hble M3MCHEHUs. BoJiblas 4acTh M3MCHCHUIA
neroyHo# GyHKIuN y 6016HBIX AC OTHOCHTCS 32 CUET
PHUTHIIHOCTH TPyIHOH cTeHKH. V3MeHeHus OpoHxoe-
royHoil cuctembl npu AC reTeporeHHbl U NpeAcTaB-
JIeHBl HE TOJBKO PECTPUKTHBHBIMH HApYIICHHUSMH 32
cYeT Topako-auadparmManbHBIX (pakTopoB, HO M 00-
CTPYKTHBHBIMH HAapyIICHUSIMH, KOTOPbIE WIPAIOT CY-
LIECTBEHHYIO POJIb B KIIMHUKE M TCUCHNH 3a00JICBaHNS
U BIUAIOT Ha ero nporHo3. [Ipu AC nepBblie NpU3HAKH
0one3Hn HepenKo OO0YCIOBIEHBI TOPAXEHHEM pe-
6epHO-TI03BOHOYHBIX U peOEPHO-TPYAUHHBIX COUJICHE-
HUH, 4TO BEJIET K PUTHIHOCTY IPYJHOU KJIETKU U Hapy-
MIEHUIO (QYHKIUH B aKTE IbIXaHHS.

BeiBoabI:

1. Y 6onpHBIX BBIBISIIOTCS M3MeHeHus OBJI, B
ocHoBHOM JKEJI. Onenka nanexca OD®B1/DXKEJI BI-
SIBWJIa TIpeoOiIafgaHie PEeCTPUKTUBHBIX HM3MEHEHHH Yy
nanuenTos ¢ AC ¢ Hapymenuem OBJI.

2.0mpenencure mokazareneid ®BJ] y OoxbHBIX
AC T03BOJISIET HE TOJILKO OIEHHUTHh (YHKITMOHAIHHOE
COCTOSIHHE JIETKHX, HO ¥, BEPOSATHO, KOHTPOJIHNPOBAThH
AKTUBHOCTh M TIPOTPECCHPOBAHHE MMMYHONATOJIOTH-
YEeCKOT0 TPOIIECCa B JIETKHUX.

3.Ilomy4ueHHBIE PE3yIbTaThl ITO3BOJIIOT OIpere-
JIUTH XapaKkTep TEUYEHUs JIETOYHOTO IPOIecca B CBSI3U
CO CTENEHBI0 BEHTWISAIMOHHBIX HapyIIEHWH, UTO
MMEET 3HAa4YeHUe JJs1 CBOEBPEMEHHOIO HA3HAYEHUS
a/IeKBaTHOU Tepanuu.
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AHHOTAIHUSA

B naHHOI# cTaThe paccMOTpEHBI CpecTBa NMPOGMILHOrO 00pa3oBaHmsl, KOTOPBIE ITyTEeM U3MEHEHHUS CTPYK-
TYpbI, COACPIKAHUA U OpraHru3anun yqe6H0r0 mnmponecca, 0oJ1ee MOJIHOTO y4ye€Ta MHTCPECOB, CKJIOHHOCTEH M CII0-
coOHOCTEH 00yJaroIuxcsi, 0Oy4eHNUs CTapIIeKIaCCHUKOB, MPOGIINPOBAaHHA MPEACTABICHBI BHICIIAS CTYIICHD
CpeaHero O6paSOBaHI/I$[, 0a3oBoe 1 CIICMAJIbBHOC O6paSOBaHI/Ie, OCHOBHBIC y‘Ie6HBIe IIporpaMMbl, TEXHUYICCKUC
BBICIIIFE OCOOEHHOCTH HU3y4YCHUA XUMHU B O6paSOBaT€J'IBHLIX YUPCIKKACHUAX, MCTOAbI IPCIIOAaBaHUA C UCIIOJIB30-
BaHUEM HOBBIX I.[I/I(I)pOBBIX TEXHOJIOTHYECKUX CIIOCOOOB.

Abstract

In this article, the means of profile education, which by changing the structure, content and organization of
the learning process, taking into account the interests, inclinations and abilities of the students more fully, the
teaching of high school students, the profiling of the upper level of secondary education, basic and specialized
education, basic curricula, technical higher special features of studying chemistry in educational institutions, meth-

ods of teaching with new digital technological ways are provided.
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JIMCT, IPCAMCT, KHUTA U T.1.
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[Ipo¢puneHOE 00pazoBaHME SBISIETCS CPEICTBOM
mupdepeHIAI 1 WHAWBHAAyaIU3allul o0pa3oBa-
HHSI, OHO TO3BOJISIET ITIOJIHEE YYHMTBHIBATh WHTEPECHI,
CKJIOHHOCTH U CIIOCOOHOCTH 00y4arouuxcsi MyTeM U3-
MEHEHHsI CTPYKTYpBI, COJACPXaHUs M OpraHU3aluH
yueOHOro Tpolecca, co3/1aTh YCIOBUS JJisl 00yueHus
MO0 NMPOQUII0. HHTEPECHl 1 HAMEPEHHUS HENPEPHIBHOTO
00pa3oBaHus CTapUICKJIACCHUKOB.

Criemyer OTMETHTh, YTO TEPEXOJ K CICIHAIA3U-
POBaHHOU TMOATOTOBKE IMPECIeIyeT HeCKOJIBKO IIeIeH.
B ux uncne obecrieueHue yriryOJIeHHOTO U3yYEHHS OT-
JIENBHBIX TIPEIMETOB, PaCIIHPEHUE BO3MOXKHOCTEH CO-
[UaTU3aIiH yIaluxcs, 00ecredeHne mpeeMCTBEHHO-
CTH MEXAy OOLIMM M MpogecCHOHATIBHBIM 00pa3oBa-
HHEM, a Take Oosiee A(PQPEKTHBHAS TMOATOTOBKA
BBIITYCKHMKOB LIKOJI K OCBOCHHIO TIPOrPaMM BBICIIErO
npodeccnonamsHOoro odpazoBanus. Mcxons M3 3THX
Lesei, cpeau NpovYero, OCHOBHOM MOJIENBIO peain3a-
MM CIIEIHAIN3UPOBAHHON MOJTrOTOBKU, HAlpaBJeH-
HOM Ha JuddepeHIHanuio coaepKaHusi 0O0ydYeHus,
CTaJO CO3JaHue 00pa30BaTENBHOIO YUPEKICHHUS,
00ecIeunBaoIIero BO3MOXKHOCTh Pa3InYHOTO COYeTa-
HUS YIeOHBIX IPEIMETOB. DTO OYCHB CIIOXKHAS 3a]1a4a,
MOCKOJIEKY OYEBHIHO, YTO OHA CTABUT IIEpe]] COBpe-
MEHHOH IIKOJIOH psij mpobieM.

[IpodmmmpoBaHue BEICIIETO YPOBHS CPETHETO 00-
pa3oBaHUs IMO3BOJSET ONTHMAJIbHO COYETATh OCHOB-
Hble M ClielMalbHble y4eOHble mpeamMeTsl. Jlesreins-
HOCTh C 3TOH LIENBIO OCYIIECTBISIETCS B COOTBETCTBUHI
¢ 00pa3oBaTebHBIMU KOHLENIUSIMH U TPEOOBAHUSIMHU
KaX7I0W cTpaHbl. B kauecTBe nmpumepa, eciu B3siTh Oc-
HOBHOM y4eOHBIN MJIaH Hamie crpaHsl, To B 8,9,10,11
KJIaccax OTBE/ICHO 2 yaca B HE/IENIO Ha U3yUYeHHE IIpeI-
MeTa «XUMUD» €CTECTBCHHBIX HAyK B 00JIACTH O0IIEro
obpazoBanus. C JIpyroil CTOPOHBI, I IIKOJ-THMHA-
3H{ ¥ MIKOJ-JIMIIEEB YIUTHIBAIOTCS OJTHU H TE )K€ YaCHl,
a Ha MPeIMETHI, BHIOMpacMbIe B Ka4eCTBE IPUOPHUTET-
HBIX, OTBOAMTCS 110 2, 3, 4 yacos [1]. Ha nononHuTens-
HBIX YpOKax IO BbIOpaHHBIM IpeIMETaM 3aKperuis-
I0TCSI BCE TEMBI, a Ka4eCTBO 00pa3oBaHMs B IIKOJIAX-
TMMHA3MsIX M HIKOJIbHBIX JIMIESX MOBBIIIAETCS 38 CUET
TOrO, YTO JETH JIy4llle 3HAKOMSTCS C 3afadaMu U
yrnpaxxHeHUsAMHU. B naHHOM cityuae paccMOTpuM 0a3o-
BbIM IUTaH Apyrux crpad. Hanpumep, B Poccuiickoit
Genepannn  denepanbHast 0Oa3oBast y4yeOHas Ipo-
rpamMMa rpeaycMmaTtpuBaeT 6aszoBoe (3 yaca B HEZIEIH0),
6a3zoBoe (2 gaca B Hezenmo) U Heba3oBoe (1 Jac B He-
JIeTII0) M3y4eHHe XMMUHU o0muM oobemoM 204 yaca.
YBenndeHne KOJIMYECTBA YacOB, 3aTPAYMBAEMBIX Ha
n3ydyeHue NpOQUIBHBIX IPEIMETOB, NOCTHIraeTcs 3a
CUeT 3HAYNTEIHHOTO COKPAI[EHUs] OCHOBHOM COCTaBIIs-
fomei [2].
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B mocnenHne roabl KOHKYpC Ha IOCTYIUICHHE B
TEXHUYECKUE By3bl MOCTOSHHO PACTET, PAacTET CIPOC
Ha MH)XCHEPHBIEC CIleMajbHOCTH. V3ydeHue xumuu
HEoOXOANMO ISl CTYJICHTOB, BRIOMPAIOIINX 3TOT IPO-
(b, a 3aTEM TEXHUYECKYIO CIIEIUAILHOCTD. X UMUS —
0JTHA U3 HaYK, (POPMUPYIOLIUX IPAMOTHOE, 0CO3HAHHOE
MOBEJICHNE YeJIOBeKa B OkpyskatomeM mMupe. [loatomy
XUMUSI BaKHA U ISl CTYJICHTOB, KOTOpPBIE BBIOMPAIOT
(hu3nKo-MaTeMaTH4eCcKuii, OnoJoro-reorpaduaeckui,
TEXHOJIOTHUECKUI WIIN JPyTHE MPOQHUIH, a 3aTEM BbI-
IIyCKHHUKH BBIOMPAIOT TEXHUYIECKUE BY3HI.

W3yueHne XuMUH HEOOXOAMMO M CTapIIEKIacc-
HHKaM, BeJlb €€ MHOTO IIPENOJAI0OT Ha MEPBEIX Kypcax
By3a, Be/lb OHa SIBJSIETCS OCHOBOH Hay4HO-TEXHHYE-
CKOro 00pa3oBaHMs MH)KEHEpa, TEXHOJIOra MM Cellb-
CKOXO3HCTBEHHOTO PaOOTHUKA.

OnHako BbI3BIBaET OECIIOKOMCTBO TOT (haKT, 4TO
YPOKH XMUMUH, (PU3UKHA U OUOJOTUH OBUIM UCKITIOUYEHBI
n3 00s3aTeNbHBIX NPEIMETOB B cpeqHed mikoie. B
HacTosIIIee BPeMsI B IIKOJIAX CTPaHbl XUMHS IIPEroja-
ercsl 2 9aca B HeAIem0. JlaHHBIN OKa3aTeb OKa3bIBACT
HETaTUBHOE BIIMSHNE HA TOBBINICHNE KauyecTBa 00pa3o-
BaHMA CTYAEHTOB. ECTh omaceHHs, 9TO CO BpEeMEHEM
9TH TIPEIMETHI MOTYT BOOOIIE MCUE3HYTh U3 y4eOHOMH
MPOTPaMMBI CPEAHEH IIKOIIBI.

Kaxkaplit yHUBEpCUTET UMEET CBOU OCOOECHHOCTH
B npenojgaBaHud. OCOOCHHOCTh M3YYEHHsS XUMHU B
TEXHHYECKHX BYy3aX COCTOMUT B TOM, YTO 3TOT IpoIiecc
cokpatieH. bonbiioii 00beM TeopeTHyecKkoro 1 (paxKTu-
YeCKOro MaTrepuaia Heo0X0IMMO YCBOUTD 32 KOPOTKHIA
MEepHO BPEMEHH C MHHUMAIBHBIMH CEMHHAapaMu.
YToOB! yCTIEIIHO OCBOUTHh XMMHIO B TAKHX YCIIOBHSX,
ydaIiecs: JODKHBI 00J1aiaTh NPOYHBIMU 3HAHUAMH U
HaBBIKAMH B paMKaX IIKOJBHOM mporpaMMel (001m1eo0-
pa30BaTENBHOTO CTaHIAPTa), a TaKKe YMETh PellaTh
pas3IMYHbIe PacueTHBIC 3aJaull U CaMOCTOSITEIILHO pa-
6oTath ¢ MTepaTypoil. B MpoTHBHOM ciiy4yae UX KAyT
Cepbe3HbIe TPYAHOCTH TPH U3YYCHUH XUMHHU B HHKE-
HEpHOM BYy3e€.

B menom Konu4ecTBO 4acoB, OTBOAMMBIX Ha U3Y-
YEeHHE XUMHUH B TEXHIUECKUX By3aX, cocTaniger ot 100
qo 500 B 3aBUCHMMOCTH OT crenuansHocTH. Emre
GoutbIlIe paccMaTpUBAIOT B MEIUIIMHCKHX IIKoJax. [To-
TOMY YTO XHMMHS CUHTACTCS OTPacibi0 MEIHUIUHBL
Kpome toro, oueHp BocTpeOOBaH MpeaMeT XUMHS Ha
CHEIUATIBHOCTSX  IPaBOOXPAHUTEIBHBIX  OPIaHOB.
Hanpumep, xumust nomnonHseT psa 0a30BBIX 3aHATHI
MIPH ITOJITOTOBKE CIIEUATNCTOB KPUMHHAIUCTHYCCKIX
crequanbHOCTed. II0TOMY 4TO XMMUYECKUE 3KCIEPU-
MEHTBI YYUTHIBAIOTCS TIPH ONPEICICHUN XUMHUUECKOTO
COCTaBa PACTEHHH C Pa3MYHBIMH HAPKOTHYECKUMH
CBOMCTBaMU U BBISICHEHUM UX JECHCTBUS Ha YEJIOBEKa.

Jlist TOrOo 4TOOBI YUHUTENI0 XUMUU OBITH mpodec-
CHOHAJIOM B 00JAacCTM XMMHYECKMX HAyK, HEJOCTa-
TOYHO OOJIaaTh 3HAHMSIMH W 3HAHHUSAMH 110 CBOEMY
npeaMeTry. X0pomo 3HaTh XUMHUIO HE 3HAYHUT OBIThH XO-
pommmM yuntesneM. UToOsl ObITH XOPOILINM TI€AaroroM,
Heo0X0nMo 00pamiaTh BHUIMaHHE Ha ICUXOJIOTHIO Jie-
TEeH ¥ BO3pacTHBIE 0COOCHHOCTH, BIIAIETh NpUEMaMH 1
MeToJlaMH O0y4YeHHsI, HOBBIMU TEXHOJOTHSMH, IIPO-
THO3UPOBaTh pe3yJbTaThl OOYYEHUs, MPEICTABIATh
ce0e MyTH U CPEJICTBA JOCTIKEHUS Pe3yIbTaToB[3].

ITepBBIM AOCTIKEHHEM S CUMTAIO0 MOJOOp JIyd-
UX YYATETeH B KaKIOW MPO(HILHOM MIKOJIe IS CO-
BEPLICHCTBOBAHUS TEOPUH U MPAKTHUKH XUMHHU B IPO-
¢unbHOM 00ydeHun. Tosbko TOTAa, KOTAa y4uTENb
JIOOUT CBOIO TNpOQeccHio, MPaBUILHO €€ H3ydaeT U
KaX[bIi 1eHb paboTaeT HaJ| CaMOpPa3BUTUEM, OH CMO-
KeT JOOUTHCS MHOTHX JIOCTIDKEHUI M BOCIHTATh OT-
JMYHBIX MTPOPECCHOHATIBHBIX YUCHUKOB.

PaboTa B cienmnanm3upoOBaHHBIX KIIaccax Tpedyer
00JBIION TOATOTOBKH K ypoKy. IIpu moAroToBke K 3a-
HATHAM, TIOMAMO METOINYECKOH JINTEPATYyPBI, HE00X0-
VMO YHTaTh W MOBTOPATH TEMBI M3 BY30BCKHX ydeO-
HHUKOB. Y4eOHHKH, IPENOaBaeMbIe B IIKOJIBHBIX IPO-
rpamMmmax, CUUTAIOTCA BTOPOCTEIIEHHBIMU
cnpaBouHHKaMu. «OueBHIHO, YTO NpodUIBHBIE
KJ1acchl OyIyT yclemHo paboTaTh TOJIBKO B TOM CIIy-
4ae, eClId OHHM OYIyT 00ecreueHbl BBICOKOKBATU(HIIU-
POBaHHBIMHU TIPENOJIABATENIIMH M MacTepaMH CBOETO
Jena. YuuTenp ClelHau3upOBaHHOM IIKOJIBI JOJDKEH
OBITH BBHICOKOIIPO(ECCHOHATIOM CBOETO MPEAMETa, XO-
pOIIO BIAJETh METOAMKOW INpPENoJaBaHHUs U BIAICTh
9KCTIEPUMEHTAILHBIMA METOJAMH, & TaKKe MCHXOJIO-
rueii cB0OOTHOTO PEIICHHUS MEeAArOrNIEeCKUX U IICHXO0-
JIOTUYECKUX 3a/1ad.

ITpn npomIbHOM NpenoJaBaHUM XHMHH TIPO-
T'paMMbl KYypCOB XHMHU OXBATbIBAIOT BCC PA3ACibl U
TEMBI, HO COZEpP)KaHHE KaKI0ro y4eOHOro Oyoka pac-
HIMPSIETCS U YIIIyOssieTcs], yBeIMYUBACTCS KOIUIECTBO
J1a00paTOPHBIX M MPAKTUUECKUX paboT. ToJibpKo Toraa
CTYJICHT JIOCTUTHET CJEAYIOIINX Pe3yJIbTaTOB:

- IPOYHbIEC 3HAHUS M0 NPODIIBHBIM IpeIMETaM,
TO €CTh B TOH 00J1aCTH, B KOTOPOI OHH PAaCCUUTHIBAIOT
peann3oBath ceOsl MOCIe OKOHYAHMS IIKOJIBL; - Pa3BU-
BaeT y HAX HAaBBIKM CAMOCTOSATEIHHON ITO3HABATEILHOM
JEeATeIHOCTH, TOTOBUT K PEUICHHUIO 33/1a4 Pa3INdHON
CJIOKHOCTH;

-pa3BUBACT MBINIJICHUEC CTYACHTOB, IMO3BOJISAA UM
NAacCHMBHO TNOTPeONsATh MH(OpMAIMIO, pa3BUBATH €€
KPUTHYECKH U TBOPUYECKH, UMETh COOCTBEHHOE MHEHHUE
U 3allMIIAaTh ero B JIO0O0H CUTyaluH, a TaKKe AeaeT
ux KOHKypeHTOCHOCO6HLIMI/I IIpU NMOCTYIJICHUU B BY3blL
10 CBOEMY BBIOODY.

3a roapl OOy4deHHS B CIICIHMAIU3UPOBAHHOM
LIKOJIE Y MIKOJIFHUKOB HEOOXOINMO Pa3BUBATh TAKHE
Ka4yecTBa, Kak pabOTOCIOCOOHOCTh, OpPTraHM30BaH-
HOCTb, OTBETCTBEHHOCTh, CAMOCTOSTEIILHOCTh B IIPH-
HSTHU JIMYHBIX PEIICHNUH, KOHKYPEHTOCIIOCOOHOCTb.

. . MergeneeB chopMyIHPOBAT HENH U 3a1a9H
npenogaBaHus XUMHU, 4TOOBI IO3HAKOMHUTH yuammuxcs
C OCHOBHBIMHM HAay4YHbBIMHU JaHHBIMHU U BBIBOJAMU XU-
MUH, IOHATH MPUPOAY BCUIECTB U HBHCHHﬁ, nmokasaTtb
MMPUMEHCHUEC XUMUHN B CEJIbCKOM XOSHﬁCTBe, TECXHUKE U
TexHuKe [4].

Ha kaxaoM ypoke ydamipecss MMEIOT BO3MOX-
HOCTh pPeIIaTh 33/1a4d, HO BBIYHCIUTEIbHbIE HABBIKH
yUaluxcs B KJIacce CHIIBHO Pa3InyaroTcs: OJHOMY Ha
peleHue 3a1auu Tpedyercst 5 MUHYT, a APYroMy IpH-
XOJANTCS TIOTPATUTh Ha €e pellieHne Bech YpokK. B Haie
BpeMsi, K COXKaJIECHHIO, y JIeTeil oueHb c1abo pa3BUTO
MPOCTpaHCTBEHHOE  BooOpakeHue. Hambompmryio
TPYAHOCTbH MPEICTABIISIIOT OTBETHI, CBA3aHHBIC C 00B-
SICHEHUEM CTPOEHUSl TOM WM MHOW MoJekyibl. Ilo-
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3TOMY AJISl pa3BUTHA POCTPAHCTBEHHOTO 3pEHHUS 51 HC-
MOJIb3YI0 IIAPUKOBBIE U CTEPIKHEBBIE MOJEIN IIPEAME-
TOB U MYJIbTUMEIUNHBIE POIUKH, KOTOPbIE OYEHb MO-
JIe3HBI IIPU pellleHu! 3To 3a1a4yn. B HacTosee BpeMs
C TIOMOILBIO HU(POBBIX TEXHOJOTUH YPOKH MOXKHO
MIPOBOJUTH Ha TOCTYNTHOM ypoBHe. Kak MBI Bce 3HaeM,
nocie pocirycka Coro3a pazgada XMMUYECKUX peareH-
TOB BO BCE FOCYJIaPCTBEHHBIE IIIKOJIBI BOOOIIE MTPEKpa-
Tinack. IIpoxoxkneHne ypoka XMMHH 0e3 SKCIepH-
MEHTa COBEPIIEHHO HE COOTBETCTBYET TPEOOBAHHSAM.
Ho naxe HecMOTps Ha 3TO, B CETOAHSAIIHUN TEXHOJIO-
THYECKU PA3BUTHIM BEK MBI IPOILIUIA BUPTyallbHBIE J1a-
OopaTopHBIE YPOKH C TOMOIIBI0 TeXHOIoruil. Kpome
TOr0, HE0OX0IMMO PabOTATh C IPOrPaMMaMH, BbI3bIBA-
IOLIMMU UHTEpEC yUeHHUKa K ypOKY IMPU HAJIMYUU MOJ-
kimoueHus k Muarepuery. Hanpumep:

1. MBI MOeM NPOBECTH HHHOBAIMOHHBIN YPOK €
nomotupsto nporpammbl Word Wall. Orta nporpamma
BKJIIOYAeT B ce0sl BUKTOPUHBI, «BEPHO-HEBEPHO)», CO-
MOCTaBJIEHUE U T. A. ECTh TOTOBBIE MPOrpamMMbl, HX
MOXHO BBIOMPATh, BBOJHUTH BOIIPOCKHI M pabOTATh C J10C-
KaMH Ha OOJBIIOM 3KpaHe ¢ HHTEPECHBIMHU FOTOBBIMHU
(hopmymamm.

2. Kpome toro, Ha caiite LearningApps.org ectb
TOTOBBIE TECTHI IO XUMHH C MTPaMH, BHIOMpATh U Ja-
BaTh MX JETSIM MOXXEM TOJBKO MBI, YTOOBI yIyYIINTh
Ka4ecTBO 00pa3oBaHusl.

3. MBI cMOKeM JI0XOJUUBO, SICHO U SICHO OOBsIC-
HHUTb, €CIIM pa3MecTHM Ha caiite Mindomo rotoBbie
rpaduKu, OTHOCSIIUECS K CHIEIUAIIBHO TeMe.

4. Ha caiire Kahoot metn MOryT HCIOIB30BAThH
CBOM MOOMJIbHBIE TeIe(OHBI U pabOThI HaJl TECTOM B
OHJIaiH-(hOpMaTe ¥ OTHOBPEMEHHO OIICHUBATH PE3YIIb-
TaThI.

Koraa ypoxu npoBoAsTCs ¢ HCIIONB30BAaHHEM HH-
HOBALIMOHHBIX TEXHOJIOTUH, CTYAEHT, SIBISIOIIUICS
CyOBEeKTOM 00pa30BaTENbHOrO MPOLEcca, CTAHOBHUTCS
AKTUBHBIM YYaCTHHKOM, a NPENoAaBaTeNlb BBICTYNACT
OpraHU3aTOpOM Ipoliecca 00y4eHHs CTyAeHTa - (acu-
mutatopoM. Kaknplii OTBET, HAWIEHHBIH CTYJEHTOM
CaMOCTOSITENIFHO, SBISETCA PE3yIbTaTOM €ro ycCHeml-
HOM paboThI U B TO K€ BpeMs BCEISET YBEPEHHOCTH B

CBOMX cuiax. B pesynbTare CTyAEHT oulyiiaer ceos
JIMYHOCTBIO ¥ BO3PACTAET €ro MHTEPEC K Ipoleccy 00y-
yeHus [5].

Pa6oTa ¢ XOpOIIMMHU TOCTHXKCHUSIMH TaKoil Tex-
HUKH MOBBIIIACT HHTEPEC ACTeH K 00yUCHHIO.

Vyamiuecss JOMKHBI ObITh OOS3aHBI BBIMOJHATD
JIOMaIllHee 3aJaHie I0Ma U BBITIOIHATh JOMAIIHHE 3a-
JaHHS.

B 3akmodeHre OTMETHM, YTO MpoOrpamma Ipo-
(UITHLHOTO YPOBHSI MPEABSIBIISAET MOBBIIICHHBIE TPEeOO-
BaHHMsS K CTyJICHTaM: OHa TMpeIroJiaraet OONbIINI
00BeM U cokHOCTH paboTel. K coxanennto, HE Bce
JICTH B KJIACCEe MOTYT €ro0 OCBOUTH. J[JIs 3TOro OT y4u-
Tesst TpeOyeTest MHOTO paboTaTh U MPOBOIUTH YPOKH B
0OHOBICHHOM (hopMarTe.

Hamra 3amaua — He moMeniath MHTEpECY ClIadbIX
YUYCHHUKOB K MPEAMETY, HE HAMYraTh PSAOBBIX yUYCHH-
KOB €T'0 CJI0)KHOCTBIO.
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The article examines new models of education in the modern world, formation factors and development
trends. The Bologna education system, based on a credit-modular education system, is becoming a model of higher
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cational programs and achieving mutual intelligibility (transparency) of educational systems.
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In recent years, in the world community in general
and in Uzbekistan in particular, discussions about the
need for new educational reforms have been updated,
which, on the one hand, should lead to educational
practices that are more adequate to the requirements
and demands of modern civilization, on the other, at the
country and regional levels - will be more compatible
and capable of mutual integration. In this vein are social
and institutional projects such as the Bologna process,
and the search for new versions of vocational educa-
tion, the role of which is primarily claimed by the com-
petency-based approach. It is also worth highlighting
the searches leading to the creation of individually ori-
ented and elite forms of education, based on the concept
of individually oriented education and methodological
activities based on syllabuses and contract programs.
Analysis of new educational projects and innovations
leads to the conclusion about the multi-level nature of
the sources and factors that generate them: some relate
to the features of global social and civilizational trans-
formations, others are caused by the emergence of new
information technologies and opportunities, and others
are associated with changes in the position of the indi-
vidual in modern society.

The main emphasis is on competency-credits-
modules as a single principle of educational reform,
which involves reworking and improving the substan-
tive guidelines and formal principles of training spe-
cialists with higher education, as well as a significant
change in approaches to the formation of regulatory
documents in the field of education as part of the tran-
sition to the Bologna system.

The modern education system in Uzbekistan is un-
dergoing a transition to a credit-module model. The De-
cree of the President of the Republic of Uzbekistan “On
approval of the Concept for the development of the
higher education system of the Republic of Uzbekistan
for the period until 2030” dated October 8, 2019 No.
UP-5847 provides for a phased transition to the imple-
mentation of advanced standards of higher education.
Higher educational institutions are faced with the task
of gradually transferring the educational process to a
credit-module system. The credit-module system
should be implemented in 16% of higher educational
institutions in 2023, in 57% in 2025 and 85% in 2030.
The goals of introducing a credit-module system are to
expand access to higher education, increase the mobil-
ity of students and teachers, and orient curricula and

programs toward obtaining qualifications in demand in
the labor market. This system is attractive because it
ensures the comparability of the curricula of different
universities and contributes to the harmonization of ed-
ucation systems with European countries. The credit-
module system promotes the mobility of students and
teachers and simplifies the transition from one univer-
sity to another, determining the volume of results of the
work carried out across the entire teaching load.

In our country, over the past years, the educational
system has been gradually moving to a credit-module
education system and there are already positive results.
In accordance with the Decree of the President of the
Republic of Uzbekistan No. UP-5349 dated February
19, 2018 “On measures to further improve the field of
information technology and communications,” the Na-
tional University named after Mirzo Ulugbek has been
working in this direction since the 2018-2019 academic
year. One of the advantages of introducing a credit ed-
ucation system at our university is that it complements
and supports national qualification standards.

The system of modern education puts the student’s
personality, his communicative and educational activi-
ties, which affect the interests, needs and abilities of the
student, at the forefront. A modern student is a symbi-
osis of creative and reflective abilities, which deter-
mines special requirements for the educational process
aimed at realizing the student’s personal cognitive and
creative potential. In this context, turning to new tech-
nological solutions in the field of education, which in-
clude computer-based training or modular training.

Education by its nature is bipolar - it reflects and
embodies not only the “general” civilizational, but also
the “specific cultural” - regional, ethnic, etc. Education
in this sense is increasingly recognized as a bridge lead-
ing to a new cultural order of the world, to a new civi-
lizational culture. Summarizing what has been said
about the trends of change that have emerged in the de-
velopment of modern civilization, scientific and educa-
tional activity and the status of the individual, we can
identify basic trends leading to modifications in educa-
tional models.

Recently, the content of the “module” has been ac-
tively studied in terms of consideration and develop-
ment of the content of the concept, its structural organ-
ization and characteristics. It should be noted that cur-
rently there is no common understanding of what an
educational module is, however, experts agree that the
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concept of a module includes completeness, independ-
ence and complexity as necessary components of
meaning.

Defining the concept of “module” of special re-
search is not enough. In domestic publications on the
problems of higher education in connection with the
transition to the Bologna system, the main place is
given to general issues of the structure of education, the
goals and objectives of new educational programs, the
formation and formulation of various types of compe-
tencies. Against this background, little attention is paid
to modules and the modular approach. Very often,
when talking about innovations in domestic higher ed-
ucation, they continue to use the term “educational and
methodological complex” (EMC), essentially meaning
a module. Let us dwell in detail on the meaning of the
concept “module”, starting with dictionary definitions.

“Module (from the Latin modulus — measure) — ...
5) A separable, relatively independent part of any sys-
tem, organization, device (for example, a spaceship
module)” [5, p. 389].

“Module — Part of a device or structure assembled
from standard parts and having multi-purpose use” [4,
p. 287].

“Module — trans. In general, a separable, relatively
independent part of some system or organization” [3, p.
361].

Thus, a module is consistently understood as a rel-
atively independent part of any system, a unity of inter-
changeable parts of something.

One of the founders of modular learning, J. Rus-
sell, defined a module as an educational package that
covers a conceptual unit of educational material and
prescribed activities for students. According to V.S.
Senashenko: a module is a completed fragment of the
curriculum, including a block of information, an action
program, methodological guidance and ensuring the
achievement of set goals by both students and teachers.
We can conclude that a “module” in the education sys-
tem is understood as an independent educational unit of
knowledge, united by a specific goal, methodological
guidance for the development of this module and con-
trol over its development.

Today, modular learning in higher education is
considered one of the main conditions for the success-
ful use of active forms of learning, which have been
rapidly developing in recent years. The essence of mod-
ular training is that the content of training is structured
into autonomous organizational and methodological
blocks - modules, the content and volume of which can
vary depending on the didactic goals, profile and level
differentiation of students, and the desires of students
to choose an individual trajectory of movement along
the training course. When students study modules, a
certain number of credits (credit units) should be
awarded for each of them, serving as a measure of the
labor intensity of educational work and expressing the
totality of all components of the educational process.
An obligatory component of the training module is the
assessment of the level of its mastery by students,
which makes it possible to disperse control activities
throughout the semester, stimulating students to work
regularly throughout the entire period of study.

One of the main objectives of modular education
in higher education is to ensure a multidimensional
presentation of educational and scientific material and
increase the academic mobility and competence of each
student based on an individual curriculum and an indi-
vidual pace of its development. The use of a modular
system for planning and organizing the educational
process contributes to the development of students’ cre-
ative and analytical work skills, the ability to inde-
pendently search and organize information in order to
construct new knowledge.

“Modular learning is the organization of an educa-
tional process in which educational information is di-
vided into modules (relatively complete and independ-
ent units, parts of information). The combination of
several modules allows you to reveal the content of a
specific academic topic or even an entire academic dis-
cipline. Modular learning promotes the activation of in-
dependent educational and practical activities of stu-
dents" [1, p. 176].

In recent decades, the concept of “module” has
been studied quite intensively in terms of considering
and developing the content of the concept itself, its
structural organization, and characteristics. Currently,
neither in the European, nor in the American, nor in the
Russian education systems there is a common under-
standing of what an educational module is. Experts
agree that the concept of a module includes complete-
ness, independence and complexity as necessary com-
ponents of meaning.

In didactics, there are the following definitions of
a module. A module is an autonomous organizational
and methodological structure that includes didactic
goals, logically completed educational material, meth-
odological guidance and a control system. The module
acts as a means by which modular learning is carried
out.

In a compressed form, the module structure can be
represented by the following blocks:

I. Theoretical block - a lecture in which students
are introduced to the purpose and plan of the entire ed-
ucational block of the discipline.

I1. Practical block — independent work on educa-
tional material, answers to questions.

I11. Methodological block - the use of the studied
material in educational and extracurricular work.

IV. The control block is the stage of testing, mon-
itoring the knowledge, skills and abilities mastered by
the student.

A module is a target functional unit that combines
educational content and technology for mastering it.
The content of training is presented in complete inde-
pendent complexes (information blocks), the assimila-
tion of which is carried out in accordance with the goal.
The didactic goal is formulated for the student and con-
tains not only an indication of the amount of
knowledge, but also the level of its assimilation. The
modules allow you to transfer learning to a subject-sub-
jective basis, individualize work with individual stu-
dents, dose individual assistance, change the form of
communication between students and the teacher. The
main components of module credits are:

* precisely formulated educational goal (program);
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« information bank;

» methodological guidance for achieving goals;

» practical classes to develop the necessary skills;

« test work that strictly corresponds to the goals set
in this module.

When studying this discipline, the use of innova-
tive technologies is effective:

* learning in collaboration

* a practical lesson - a thoughtful model of an ac-
tive, personality-oriented study of the writer’s work,
the perception of his work by fellow writers, critics,
readers, the impact of his works on his contemporaries,
changes in attitudes towards his heroes over the dec-
ades and centuries;

 modeling method;

* role-playing classes: “dialogue, dramatization,
reproduction, improvisation and rhetorical presentation
of the student in the role; The method allows the divi-
sion of the studied material into parts (roles), their exe-
cution by students in a chain and summing up all skills
and abilities to a common result. Rhetorical presenta-
tion develops in students the skill of reasoned presenta-
tion of their thoughts. Fulfilling roles is impossible
without group dialogue, which at the same time creates
a relaxed and frank atmosphere of communication in
the classroom. Improvisation is both a condition and a
result of students’ self-expression in educational
knowledge” [2, p. 43]

» when studying the creative method of writers,
new forms are used: an essay lesson, a literary portrait
of a writer, a brief description of the writer as a person,
a fragmentary study of the life and work of the writer.

Conclusions. Rapid changes in modern society re-
quire new productive approaches to training qualified
workers. Economic development has created a situation
where it becomes unrealistic to get an education for life,
so teachers around the world have a special need for
reliable pedagogical technologies that can make educa-
tion flexible, combined, problem-based, aimed at en-
hancing and improving the quality of learning.

The higher education system is designed to help
students in professional and personal self-determina-
tion, which offers building their own world of values,
mastering creative ways to solve scientific and life
problems, and discovering the reflective world of their
own “I”. In the innovative model of education, attention
is focused on the formation of the personal-semantic
sphere of students, a characteristic feature of which is
their attitude to the comprehended reality, awareness of
its value, search for the causes and meaning of what is
happening around them, thus, we are talking about the
ability to think critically. Critical thinking can be called
thinking that performs special work on a kind of
“strength test” of existing thinking products, proce-
dures and, finally, mental activity in general. Critical
thinking is used in the following situations: decision
making; selection, formulation and evaluation of alter-
natives, forecasts; interpreting and evaluating opinions
and points of view; introduction of negotiations and
conflict resolution.

Uzbekistan is taking important steps to introduce
international experience in reforming the educational
process, improving its quality, and gradually integrat-
ing into the international educational community.
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OmHUM W3 TIPOAYKTUBHBIX CTHINCTUYCCKO-XYIO-
JKECTBEHHBIX CITIOCOOOB H300pakeHUS IEHCTBUTEIILHO-
cTH sABJIsieTcss HpoHUs. «OHa IAPUT B CAMBIX TPUIYI-
JUBBIX W SPKUX XYI0KECTBCHHBIX CTHIISAX. AHTHYHAS
KOMeJMs1, TpOTecKHbIi Mup Pabine, dunocodcekas no-
BecTh Banbrepa, 6orareiii orTeHkamMu komu3M [ oroJst
n YexoBa CBUAECTEIBCTBYIOT O MPUCYTCTBUHM UPOHHYE-
CKOT'0 Ha BCEX ATanax UCTOPUM €BPOIEHUCKON muTepa-
Typsl, @ XX BEK, 110 H3BECTHOMY BBIPAXXEHHUIO, BOOOIIIE
CTaJT «IIAPCTBOM HPOHUM... [1].

Hponust B cBoeil mpupoje sBISETCS BHIOM Ma-
(doca, mepemaunm MBICIH TPOU3BEICHUSA, CIIOCOOOM
HIeHHO-IMOIIMOHAIFHON OIICHKH, €€ MOKHO OOHapy-
JKUTh B CYOBEKTHBHOW OpTraHM3alldM XYyI0KECTBECH-
HOTO COZIEp)KaHUS KaK aBTOPCKUHA 3MOIMOHAIBHBIN
B3I, BEAYIIUH K «priiocodckoii 3aBs3ke». To ecTh
HPOHHMSA B XyJ0KECTBEHHOM ITPOU3BEACHUH IPOCIISKHU-
BaeTCs Ha BCEX CTHIMCTHYECKUX YPOBHAX — U B SI3BIKO-
BOM XapakTEepPHCTUKE, U B OTACNBHBIX JETANAX, U Ha
CIOKeTHO-(habyITbHOM YPOBHE, U B CTPYKType obpaza
nepcoHaka. Kak yHUKaabHBIA CIOCOO WPOHUS 3aHU-
MaeT 0co00e MECTO B TBOPUYESCTBE MHOTHX ITUCATEIICH.

C.Krepkerop yrBepxaan: «Kak nognuHHas Hayka
HEBO3MOXKHA 0€3 COMHEHHs, TaK W IOJJIMHHO T'yMaH-
Hasl )KH3Hb HEBO3MOXKHA Oe3 npoHum» [2,272-273.]. Ilo
cioBam @.Illnerens, «B UPOHHH BCE JOJDKHO OBITH
OIYTKOW W BCE IOJDKHO OBITH BCEphE3, BCE IMPOCTO-
IYIIHO OTKPOBEHHBIM M BCE TIIyOOKO CEPbE3HBIM»
[3,177.].

[TpucyTcTBytomas B MOAEPHUCTHYECKON U MOCT-
MOJICPHUCTHIECKON JIMTEpaType pPasHOTO Xapakrepa
UPOHHUS HaIIlJIa OTPasKEHHE U B IUTEPAType COBETCKOTO
nepuoza. PoxnenHas B mponecce cBoeoOpa3HOro Boc-
NPUSTHSL TPOTUBOPEUHH ObITA JIOJIEH, HCTOPHUECKOTO
OIBITa, YETKO M TJIyOOKO paccykiaromias XymoxKe-
CTBEHHAs! MPOHUS MOJIyYMIa IIUPOKOE PacHpoCcTpaHe-
HHUE B Ka3axCKOHl JHuTepaType B Ka4eCTBE MPOTYKTHB-
Horo criocoba. VipoHus B XyZ0)KECTBEHHOM MPOM3BE-
JCHUH CBOEH BBIYYPHO-TIPOTUBOPEUNBON KPUTHUECKOMH
XapaKTEepPUCTUKOW TPEBpaTHIACh B YHHBEPCAIBHOE
CPE/CTBO KPHUTHUYECKOTO, OOJIMYHMTEIHLHO-OIEHNBAIO-
IIEro B3IJIsAJa B COBPEMEHHOH Mpo3e.

WpoHuss — 3T0 NpOSIBICHUE HENPHUHATUS HEIO-
CTAaTKOB OOIIECTBA U YEIOBEKa.

ABTOp Kak OBl 01100psieT, Ka3ajoch Obl yTBep-
JK/IaeT, HO Ha CaMOM JieJie OH BeIcMeHBaeT 31o. MHaue
TOBOPS, C TOUKH 3PEHHUS CBOEH XapaKTepUCTHKH, UPO-
HUS — 9TO CyOBEKTUBHBIE, 3CTETHIECKHIE 0COOBIE OTHO-
LIEHNs, HAIpaBJICHHBIE NTPOTUB MPOsBICHNH 6e300pa-
3Ms W TOTO, YTO CYMTACTCS ONMACHBIM BO BCEM MHpE.
HpoHns — 3TO 3THYECKO-YEJIOBEUECKOE IPOSIBICHNE
B3MUIZa HA HEJOCTATKU. SIBJICHWE HPOHHU MOKHO
OIIPEAEINTH CIEAYIOIEH 0HOM (hpa3oif «kazanock OblI
HOJTy4aTb 00OPEHHE CO CTOPOHBI, HO Ha CaMOM JIelie
YHUYMXKAA, HACMEXATHCA, UPOHU3HUPOBATH». OJIHaKO u
XYZl0’)KECTBEHHO-TIOATUYECKUN Yy30p, W BHYTPEHHUH
CMBICIT HPOHUU MHOTOOOPa3HBI.

HpoHus — 3T0 XyIOXKECTBEHHBIH cIoco0, KOTO-
pBIFl YepmaeT CBOE HA4YaJl0 W3 HAPOJHOTO YCTHOTO
HApOJHOro TBOpYecTBa. Eciu roBopuTh 0 TOM, 4TO Y
HUCTOKOB TMCBMEHHOH JIUTEpaTypbl CTOMT YCTHOE
HapOJHOE TBOPUECTBO, TO MBI MOXEM YBUAETh, UYTO U B
(orbKIOpe, U B HAPOJHBIX JIET€H/aX JIIOOOH CTpaHbI
BCTPEYAIOTCS MHOTOYHUCIICHHBIE  XY/I0’KECTBEHHBIC
MIpUMEpsl UPOHUH. B HEKOTOpHIX CiydasXx HpPOHHUIO
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paccMaTpuBalOT B KauyeCTBE CPEICTBA — «IPOBOA-
HUKa», «(QyHZaMEHTAIbHO CATHPHYECKOTO BHICHHUS)
[4,10].

XapakTep Ka3axCKOro Hapoja U ero MHpOIO3Ha-
HHUE, Cr0 HABBIKA KPUTHUYCCKOTO aHAM3a U OICHKH
CKJIOHHBI K UDOHUU. B 0OJBIIOM KONHYECTBE BCTpEUa-
€TCsI HPOHUS B TMOCIIOBHIIAX-IOTOBOPKax. B Takux mo-
CJIOBHIIAX, KaKk «O3iH OiaMe, OLIreHHIH TIAIH anMay»
(Cam He 3HaeT U APYTHX HE CIYIIALT), «Aama xKe31eM
caif, arama >xeHrem cait» (/IBa camora mapa), «bait
YHiHIH Myp:Kachl KUCBIK Ooca ma, TyTiHi Ty3y» (Y 60-
raToro JI0OMa Ja)Xe eCJIH ABIMOXOJ KPUBOH, JBIM POB-
HBIN), «Ay3BI KUCHIK 0oJica 1a, OaiiIbIH YIIbI COMIeCiny
(Ecnu make y HEro poT KPHUBOH, IMyCTh TOBOPUT CHIH
0ast), «OKIMiH COKbIp 0oJjica, Oip KO31HII KBICHII OT)»
(Ecnu akuM ciemoi, To, MPOXOAs MHMO, 3aKMYpPh
OJIMH TJIa3) TMPUCYTCTBYET UPOHHMS, HAIPABJICHHAS Ha
OTJICNBHBIX JIIOZICH, U MUMEHOIIAs COIHMAbHOE 3Haue-
HHUE, €CJI pacCMaTPUBATh C MapalOKCaIbHON TOYKHU
3peHHs MPUCYTCTBYIOT HPOHUIECKAE MOTHBEI, TIOTIPE-
Kalolre yepes nepedpasupoBaniss. MHOTOUHCIICHHEIC
TIPUMEPHI UPOHUH MOYKHO BCTPETHUTH U B IPYTUX BUAAX
YCTHOTO HAapOTHOTO TBOPYECTBA, a TaKXKE B IOI3HUH
AKBIHOB-XKBIPAY.

B xuure «Kommnac upornn» J1.Mioke xiaccudu-
LUpYyeT TPU BUAA UPOHMHU: SABHYIO (uvert), CKpBHITYIO
(covert) u Taitnyro (private) [5,52-60.]. Ctunuctude-
CKO-XYJIOXKECTBEHHAs MO3auKa UPOHHMU B IPOU3BeEJe-
HUSIX BHJIHOTO Ka3zaxckoro nwucatens A.Kekusianpbacsa
pa3HooOpa3Ha, Takke Kak U pa3sHOOOpa3eH OI[CHOYHO-
AHATM3UPYIOIINI 0XBAT BCETO MPOU3BEICHUA. B 1300-
pakKeHUH M OICHKE >KH3HECHHBIX SBJICHHUH, HEKOTOPBIX
KapTHH COLMAIBFHOW XU3HH IHCATeNhb OYSHb MacTep-
CKH WCIIONB30BAJl B PA3IMIHOM OOBEME AIIEMEHTHI
HACMEIIKH, WPOHHUH, MAPOJUH W HPOHHICCKOTO IO-
BECTBOBaHUS. B Mpon3BeNeHUSX MUcaTeINs HPOHUS SB-
JISIETCS OJTHOM M3 0COOBIX CIIeH, TOKA3bIBAIOIIEH aBTOP-
CKOE€ OTHOIIIEHHE K M300paxkaeMoOMy OOBEKTY. 311ech
aBTOP, Kak ObI 07100psis MPOSABICHUS UPOHUH, HE Olle-
HHUBaeT HaNpsMyl0, a 3(PQEKTUBHO HCIIOJIB3YeT ee
CBOWCTBO MOBEPXHOCTHO 3aTparuBaTh HACMEIIKOW He-
MPUSITHOE, OXBATHIBAET €€ B KAYECTBE XYJI0KECTBEH-
HOTO KPUTHYECKOTO IpHIeTa. B 3THX yCIOBHAX Bax-
HYIO POJIb HTPaeT He TOJIBKO OLICHKA JEHCTBUI OTICIb-
HOTO TIEPCOHAXa, HO BMECTE C TEM 4Yepe3 OIMCaHhe
XapakTepa OTAENBHBIX IEPCOHAXKEH aBTOP 3aKiajibl-
BaeT B CO3HAHME YMTATEIs MBICTH 00 oOmmeueoBeye-
CKOHM CYIIHOCTH, O HETPHATHBIX TCHACHIMAX OOIIe-
CTBEHHOMU >KH3HHU.

Kputnyeckas cuna, BeIpaXXeHHE COIHAIBHON To-
peun W MHTOHALIMOHHOE yJIapeHHe B TaKOW OLIeHKE
TOXE OYeHb Pa3HOOOpa3Hbl. B mpomsBeneHusx mmca-
TeNs TojAada MBICIEH OJHOTO IEepCOHaXKa, BBICKAa3aH-
HBIX 110 TIOBOJy JIPYTOTO 32 €ro CIIMHOW SBJSIETCS HE
TOJIBKO TIOBECTBOBATEIILHBIM OIHCAHUEM, HO U CIIOCO-
0OM KpPHUTHYECKOW OLIEHKH, CHOCOOOM BBIPAKCHHUS
B3DJIAJA OTHCIBHOIO JIMIA WM  OOJBIIMHCTBA:
«...Hamencs Oparumika KpHOYKOHOCOTO HAlIOTOBOTO
arenTa. U rme Ov1 BB mymanu? Ax 3a Cubupsio! Bot
KyJa AbsBOJ 3a0paycs. A Tam OH 003aBeJiCsl CHHETJIa-
30 BIOBOH C JOYKOH OT IEpBOro Mmysa. bbui, kak

MIepCT, OJUH-OJMHEIICHEK, HI KOJa HU BOpa, a 3aIlo-
JYy4YWI cpa3y KOOBUTHILY, Ja ellle C KepeOESHKOM B TIpH-
nauay» («Kymsr mxuas») [6,352].

B BO3HUKIINX B pe3yjbTaTe CaMOOIIEHKH CBOCH
KHM3HH, CYJbOBI M CKa3aHHBIX IEPCOHAXKEM B aJIpec ca-
MOTO ce0sl cIoBax 0OHapYKMBETCS 3aCTaBIIAIONIAs HAC
3aJyMaThCsi CaMOUPOHUS: «...OCTpBI HOX, CHOPOBH-
CTO KPOILIMBIINN MSICO, BAPYT CIIOBHO CIIOTKHYJICS. BoT
JoTaTKa... B 100poe BpeMsi OUNCTHI OBl €€ OT MsIca, OT-
CKOOJIHI 0 TIpO3padHOCTH... A Teneps 3adem? He ra-
JIaThb ke eMy Ha OapaHbeii momartke. Jla i 0 uem ragats?
Her HHKOTO M3 POAHBIX-ONHM3KHX B JAJCKOM IIyTH...
Bort y4eBas xocth. B mobpoe Bpems ee 051 cTomio 06-
IJIOJIaTh M TIOBECHTh Y TOpOra, Kak BEpHYIO IPUMETY
COXPaHHOCTH U Oarononyyust ckota. Ho k yemy ymHO-
KaTh eMy 1orosioBbe? /1711 KaKuX TakuX IOTOMKOB?...»
(«Kymsr mxuae») [6,378].

B cruie noBectBoBanus nosectu A.Keknip6aeBa
«CocTsizaHHe» JICKUT JIETKasi yCMEIIKa M CTEIeHHas
HpPOHHUS. YK€ C HACMEIICK B IEPBBIX MPEIIOKCHUSIX:
«/la, BepHO rOBapMBaiIM B CTApUHY: KOJIb ITOIPACTACT
JI04b, TOTOBBCS K HamacTsM. byab 3T0 He Tak, )Kui ObI
cebe Oaif banmaH B cBoe y/IOBOJIBCTBHUE U B yC HE JyID»
[6,163], - aBTOp MOABOAMT YMTATENS K HHTEPECHO HC-
TOPHH.

®dalbyna moBecTu Mmpocra, B OCHOBY B35iTa MHTE-
pecHas uctopus. VMcropusa 3amyxecTBa poAMBIICICS
Hoclie ChlHAa €JMHCTBEHHOH nodepu Oas banmana
Axap. Opnaxnasl 6ait bamman, mpociaBuUBIIMIACS
CpeIy Hapoa TeM, UTO JlaBall OT BOPOT IIOBOPOT BCEM
cBaTam, 3asiBHJI: «OTJaM 04b B )KCHbI CAMOMY TaJIaHT-
JIMBOMY, PE3BOMY, CHIIBHOMY JUKHTHTY» U YCTPOMII CO-
CTsA3aHHe. B KOHIIE KOHIIOB OH BBIHYK/ICH BBLIATh 104
3aMyX 3a Ipuxypka EceHa, koTopomy cirydailHO ITo-
BE€3J10. DTO U COCTABISET KOCTAK (halyibl Mponu3Beze-
HUSL. A JIOTHKA IIPEeBpaNieHus JaHHOH UCTOPHHU B Xy10-
JKECTBEHHBII CIOXKET, KOMITO3UIIMOHHAsI CUCTEMA, TIPH-
polda KOH(IMKTA M  XYyIOXXECTBEHHO-JIOTHYECKas
MOTHBHPOBK2, II€PEILIETAasCh C BBICOKMM MacTep-
CTBOM, MOPOJMIN JJAKOHUYHOE PEaTMCTUIECKOe Ipo-
U3BEJICHUE.

Ecen — 3To mpuaypkoBaThIii CBIH BOHIOUETO 0as
Casaka, KOTOPBIH BCerja 1 IOBCIOLY XOIMII 32 CKOTOM.
SI3BUTENIFHO, ¢ CapKa3MOM OIMcaH nepcoHax: «OqHO
yXO y HEero ObUIO U3YPOI0BAHO, TJ1a3a CHIIBHO KOCHIIH.
3umoii u nerom nponaaan Ecen B crenu. [{o Hero no-
HecJach BECTh O COCTSA3aHHWHU, U OH OJHUM U3 NEPBBIX
TIpUCKaKajl Ha ToH. bblto eMy 1moJ copok, HO XOAWI OH
B xoyocTsikax. Oren ero, Canak, oOmapui Bce ayJibl
OKPECT, CYJIHJI 60TaThIi KaJIbIM, HO HUKTO HE peIajcs
oThaT m04b 3a ciaboymHoro. OTell AaBHO OCTaBUI
HaJIeXy )KEHUTh CbIHa, HO caM EceH HaJex/ibl He Te-
PSUT ¥ BOT eI HApaBHE C CAMBIMH JIQJHBIMH JKUTH-
TaM{ MCHBITAaTh CyAbOy B coctsizanuu. «lIlycts, nypa-
YOK, TEIIUTCs», — noAyMan banman u pacnopsauics,
YTOOBl W €ro BKIIOYWJIM B YHCJIE IPETEHIEHTOB»
[6,196].

Cexper Borpsina Ecena B coctsisanuu u o0na-
JlaHMs KpacaBHULel AXap B CIIy4aliHOCTH, B HEOXKUJaH-
HOM TIPOTHBOPEYNH: CHayala OH OTKa3bIBAETCS OT CO-
CTS3aHHUSI B UCKYCCTBE, MOTHBHUPYS 3TO CJEIYIOIINM:
«Iletp s He ymero. U He Oyny. Ecin Gaii banman xe-
JIaeT BBIJATh 3aMYK JI0Yb 33 TOPJIONAHa, YCTh BBIAACT
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ee 3a mairana». Bo BTopoM cocTsazanuu — 60proe OH
BBIKPYTHJICS TEM, UTO ITOIHSUT CKAaHIAT U3-3a TOTO, YTO
€ro COICPHHK CXBATHJI €0 3a KUAKYI 0opoxay. B tpe-
TUW JIeHb COCTSI3aHUI BMECTE C IPYTUMH JBAALATHIO
HIECThIO0 CKAKYHAMH B MACCOBBIX CKAa4KaX y4acTBYET U
ctapblii koHb Ecena. Ckauyiye Briepeau Jomaau moi-
BEPIJIUCH CIIyYailHOMY HANaJCHHUIO Pa300HHHUKOB, U
MOJIyYUJIOCh TakK, YTO CTapblil KoHb EceHa okazancs y
¢uHMma, Bmepenu BceX. Hapom OBUT OIIETOMIIEH.
Hauapmasics mo mpaBmiIaM ¥ OTYETIIMBO MPOSCHSBIIIA-
sicsl KapTHHA COCTA3aHMA HEOKUAAHHO KaK OynTo Impe-
BpaTHIIACh B «TeaTp abcypraay.

Takxum 00pa3zom, IHCaTeNs BEIPA3UTEHFHO OMICHI-
BacT CHUTYyallMI0, KOTOpas U3 OTICIbHON OBITOBOI
JlpaMbl TIEPEXOJIUT K Tpareluu, UMEIEed OrpoMHOE
COIMaNbHOE 3HaUeHUE. brITOBas KOTU3KUSA, pacCKa3aH-
Hasi B 9TOM MPOU3BEJIEHUHU KaK OJUH U3 CIy4aeB Mpo-
HUIOr0, MOXH (eoanu3Ma, u Mepexonsiias B mapa-
JIOKC, MpenocTeperaeT oT HEYMECTHOTO XBacCTOBCTBA,
OT TOCJIEACTBHH HEOOQYMaHHBIX ACUCTBUI. XOTh B
TIPOM3BEACHUN U N300paXKeH CITydaii U3 MPOIIoro, Xy-
JTOYKHFIK 3aTParuBacT B HEM Ba)KHBIE COIIMATBHO-OBITO-
BbIe TIpOOIEeMBI coBpeMeHHOCTH. DuHampHas TpaHC-
(hopMmarms cka3oqHOH (HadyIIbl IEPEeXOIUT B HPOHIYE-
CKyto  MeTramMop}o3y C  COIMAJIbHO-OBITOBBHIM
napagoKCaIbHbIM XapakTepoM.  CoOBITHE B MPOU3-
BEJICHUH TIOBECTBYETCS B UTPpUBON MHTOHAIUU. COOBI-
THS1, IPOUCXO/ISIHE Ha (POHE CTEIICHHOTO MTOBECTBOBA-
HUS aBTOPA, IPEJCTAIOT Mepe1 YUTATEIEM U KaK O’KUB-
JIeHHasT  KapTHHAa, W  KaKk  PETPOCIEKTUBHBIC
SMHU30IUYECKUE OTCTYIUICHHUS, COBIAIAOIIUE TO C IIy-
IIEBHBHIMA TICPE)KUBAHUSAMH, TO C MIHOBCHHBIMH PO-
MaHTHYECKHUMHU HaCTaXKICHHUSIMH MEpCOHaXka, a B3a-
UMHO TEPeKIINKAIOINeCcs] BHYTPCHHUE BOJHEHUS, U
JIBYXTOJIOCHIC PACCYKICHHS aBTOpa M IEPCOHAXKa sIB-
JISFOTCS HE3aMETHO COCTUHSIOIINM UX CTEpKHEM. AB-
TOPCKOE TMOBECTBOBaHHUE, B OCHOBHOM, MEPEKINKACTCS
C XOZI0M MBICJIEH LIEHTPaJIBHOIO IepcoHaXka banmnana.
B ocHOBHOM, B TEKCTE COXpaHIETCs] OMOPUCTUYECKO-
MPOHUYECKass ”HTOHAIIWS, MHOT/Ia IPEBOCXOIUT JIETKast
IIyTKa, a UHOT/Ia COYYBCTBYIOIIAss UPOHUYECKasi HHTO-
Harusl. B 3aBHCHMOCTH OT XapakTepa 0OCTOSITENbCTB
JTaloB pPa3BUTHSA COOBITHS, B3I Ha CYIIHOCTB
0OpBOBI M XapakTepa, B OCHOBHOM, YKPAaIIeH MHOCKA-
3aTeIIFHBIMA MOTHBAMH, 3aCTaBISTIONICH YIBIOAThCS
HUpPOHHEH U MPETIOTHOCUTCS HHOTAA B (hopMe TIPSIMOTO,
uHora B popMe CyOBEeKTHBHOTO pacCyKICHHS aBTOPa,
BEIPAKAIOMICHCS METOJOM IICHXOJIOTHYECKOTO aHa-
nm3a.

B nosectu «CocTsi3aHne)» aBTOPCKOE MOBECTBOBA-
HUE W €r0 OTTEHKU CMeXa, TApPMOHHUPYIOIIUE C B3Ts-
JlaM¥, HaIlpaBJICHUEM MBICTIel 6asi, 0cOOEHHO OTHOIIIE-
HHUSI MPOHUHU B HHUX OBIBAIOT pasHbIMU. [0 3TOMY 1O-
Boay mucana H.A.KoxeBHHKOBa NPHUMEHHUTEIBHO K
pycckoii npo3e 70-x: «B pa3HbIX THMAaxX KOHTEKCTOB —
B MOBECTBOBAHUU O MEPCOHAXE U B MOBECTBOBAHUHU,
OpraHU30BaHHOM €r0 TOYKOH 3pEHUs, — CTUINCTUYE-
CKU OKpAalICHHBIC CPEICTBA, MOJYCPKHYTHIE U3 OOU-
X0/1a Teposl, UTPAIOT Pa3HYIO POJIb: B IOBECTBOBAHUU O
MIEPCOHAKE OHU MOTYT yIOTPEOISITHCSI UPOHUIECKH 110
OTHOIICHHUHIO K IIEPCOHAXKY, B TO BpeMs, KaK B TTOBECT-
BOBaHWU C TOKW 3pEHUS MIEPCOHAKA OHU JIMIIEHBI HPO-

Huw». [7,90].

B Hesnbix myTkax, kacarouimecs banmnana, Bpoje
«B aroT nenp Oail banmaH BrepBbie 3a JONTYIO COB-
MECTHYIO XXM3Hb Pa3bspUIICS Ha CBOIO Oaiibuie. Briep-
BbI€ TIOYYBCTBOBAJ IEYEHKOM, UTO I€BKA B IOME CyIlas
6ena. /la, oten, y KOTOPOTo Ha BBIJJAHbE €ANHCTBECHHAS
KpacaBHIa J104b, YyBCTBYET ce0sl KaKk BCaJHUK Ha BO-
poBaHHOM KOHe» [6,165], «Temepb, korna moao0poaoK
Banmana 3apoc 60pozoii 1 HacTajao BpeMs 3a00TUTHCS
0 IyIie, OH W He HaJesuics Ha MepeMeHEL...» [6,166],
«Cracnbo MOKOWHOMY CTapHKy OTILY, BOBPEMs HAaKH-
HyBmeMy reTo Ha Kaneip6as, a He To kopoTai ObI Te-
mepb CBOH BeK 000bLIEM...» [6,168] comepkurcs upo-
HUS B aBTOPCKOM HOBECTBOBAaHHH, BMECTE C TEM OHHU
COYETAIOTCs C HallpaBJIEHUEM MBICJIEH TIepCoHaXa.

OTU CTOJIKHOBEHHS OCYILECTBISIOT PAaCKpHITHE
aBTOPOM BHYTPEHHETO MHpa NEPCOHAXa, OCYIECTB-
JISFOT MCUXOJIOTHUYECKUM aHAIU3 OKPYXKAIOLUX sIBJIE-
HUHl I7a3aMu nepcoHaxa. Eciau mMaHepa moBecTBOBa-
HUS B «CO3BYYHOM CTHJIE» SIBJIIETCS SI3BIKOBBIM BBIpa-
JKCHHEM TaKMX 9yBCTB banman 0as BBICTaBICHHBIX
HATOKa3, KaK €ro WCTHUHHBIC MBICIH, IPHUIIOTHATOS
HACTPOCHHUE, CaMOJIOBOJIBCTBO, TO B HAOFOJarOIIeH 3a
COOBITHSIMH OT HadaJa 10 KOHI[a aBTOPCKOW WHTCHITUHN
1 B BOCIIPUATHH YUTATENSI OHA IPHOOpETaeT HPOHUYe-
CKHE OTTCHKH, TO €CTh «...[IOBECTBOBATEIb C JIFOOOIIBIT-
CTBOM, C HPOHHEH, OTOM JlaXke 3J10 HaOJII0JaeT 3a XO0-
oM coobiTHiny [7,312].

B oOmieit conep:kaTenbHO-KOHIENTYaIbHON oOC-
HOBE JIE)KUT HMPOHUYECKUU MOATEKCT, BBIPAXKAIOLIUN
OIICHUBAIOIIUN B3IJISJT HA XOJ COOBITHI B IPOU3BEIEe-
HUHU. XOTS KaKETCs, YTO CATHPHYECKO-IOMOPUCTHYC-
CKO€ HAa4yaJIo MPOU3BEICHISI IOCTETICHHO YTHUXAeT, HEeT-
HET OTACIbHBIC MPEUIOKEHI, TEUCHHUST MBICIICH, Kap-
TUHBI, IeHCTBHUA depeayeTcs ¢ TEIUIBIM FOMOpPOM, C 3a-
CTaBISIOMICH yNBIOAaThCs WpoHMel. WpoHmdeckuit
CTHIIb TPeOYeT OT aBTOpa MOCTOSTHHOTO HCIIOJIB30Ba-
HHS TIPH y100HOM Cllydae KpUTHYECKON OLIEHKH U SI3bl-
KOBBIX 000POTOB B H300pa)KaeMbIX MM e CAMHM SIBJIe-
Husix. C 0co0Oi CHITON JI0XKATCs Ha AYINy XyI0XKe-
CTBEHHbIE KapTUHBI, HOATUYECKHU y30p, PUI0COPCKO-
IICUXOJIOTHYECKUE M3THOBI HaA CTpaHUIllaX IOBECTU C
n300paKeHNeM NepHoAa MOATOTOBKU K COCTSI3aHHIO,
COCTSI3aHUSI B MCKYCCTBE M CKadek. [lon riay0okmMu
¢$rITocOCKUME pacCyKICHUSIMHU B ATHX KapTHHAX Jie-
JKUT 3aCTaBJISFONIAs 3ayMaThCs YUTATENS CTETICHHAS
HWpOHUS U HacMemka. Hampumep, mo moBoy HacTpoe-
HUH MOJIOIOTO YEJIOBEKa, JKAYIIETO II0YeCTed BO
BpeMsI COCTS3aHHS B UCKYCCTBE, aBTOP Pa3MBINUIACT
Tak: «3aBeTHas, clajKas, KaKk MeJ, MeuTa II00e uTh B
OTKPBITOM COCTSI3aHHHM IOJITAUYMBAJIaCh HAa OCEJIKE ye-
CTOJNIOOMS, HE3aMETHO 000pavYMBANIaCh JKECTKUM pac-
YeTOM B3iTh Bepx 000 1eHoi. IlpocromynrHeiM
JUKUTUTAM BHYIIIAIHM: KOTJIa BCE CONEPHUKH OyayT TO-
CpaMJIEHBI, a UX POJ| OHNO30PEH, KOI/a Tope CBEIET y
Jpyrux OpOBH Ha TEPEHOCHIIE M OCTAHOBHUT B JKHJIAX
KpOBB, OH, T0OEIUTEINb, OYAET JTMKOBATh, IPA3HOBAThH
1oOe/1y, OH IO3HAET TOTJa NbSIHAIINI XMeIb YECTOIIO-
Ous1, BKyC CUACTBSI.

HeonbITHBIM 10OHOIIAM OBLIO HEBIOMEK, YTO C
OTOTO MTHOBCHHA OHHM HCBOJIBHO BCTYIIAIOT B Oecrio-
maaHyIo 0airy, KoTopas 30BeTcCs ku3HbI0. U y aTOM
0airu TOJILKO OIVH IpU3, a IPETCHACHTOB HAa HETO HE
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cdecTb. MHOTHX OHa yBIEYET, pa33aJOpHT, pa3apas-
HHT, OJJHAKO JKEJIAHHOTO (PMHMIIIA yAaeTCst JOCTUYB OJI-
HOMY-JIByM, OCTaJIbHbIE )K€ — MOBEP>KEHHBIE, MPOKIU-
Harouue OeNblii CBET — BBIABIXAIOTCS HA MOJIIOPOre K
uenu» [5,204].

Hcnone3ys B OCHOBE CIOXKETa PEATUCTHYECKOrO
XYJO0XKECTBEHHOTO NPOU3BEJCHUS MPUCYIIYI0 Ka3aX-
CKHUM JIETeHaM U cKa3kaM (aldyiry, mucarens BbIpasu-
TENBHO M300pakaeT KOHKPETHOE COOBITHE, IpHUCYyIIee
Ka3axCKOMy OBITy, TakuM 00pa3oM OH BBIIBUTAET
OMM3KYI0 K CBOEMY BPEMEHH COIHANBHYIO IpobieMy
coBpeMeHHOCTH. OO 3TOM YTBEpXKIAeT M HM3ydaBIIas
CTHWJINCTUYECKUI Mouepk nucarens ydeHoli A.Mcma-
koBa: «A.KekunbaeB o0OnanaeT cOOCTBEHHBIM CTUIIEM
u orpasun B noBecTu «CocTs3aHHE» TO, YTO BaXKHO
ObLI0 AJIS AYyXOBHOM cuTyaruu 3moxu 60-x rogos. Cka-
3oyHas (adyna o ToM, kKak Oail banmaH BeIgan cBOIO
JI0Yb 3aMy’X, JUIsl THcaTels JIMIMb N300pa3uTeIbHbIN
MaTepHuaj, KOTOPbIl OH NMOAYMHSAET JIOTUKE BOJHYIO-
IMUX €T0 COIMAILHO-HPABCTBEHHBIX HMPOOJIEM COBpe-
MeHHocTH» [8,312].

B cnenyromux ctokax nmosectr « COCTA3aHUE» MBI
MOXEM YBHIETh O€3UCXOJHBIN IOMOp M OECIIOKOIHYTO
uponuio: «...IloroMm m TaOyHBI OCTaBWIM B IIOKOE.
Hauanu BeIciexuBaTh, moacTeperats Axap. Jlepskne
JUKUTUTBI, KOTOPBIE HEIaBHO YTOHSIM OaiicKuX JoIa-
Jlel, Tenepb NOBaIUINCh HOYaMHy B ayn banmnana, kpy-
SKUJIM BO3JIE IOPTHL. Y CIEAUTH 32 AEBKOU CI0XKHEE, YEM
CTOPOXKHUTH TaOyH» [6,184] min «Y Bcex Ha ycrax 3By-
yana xBana: «Ail na spenumie! Aii na uygo! Al na my-
3bIKaHTHI» U ecny Ha ImyTn UM nonanancs KTo-HuoOy b
U3 TIEBIOB, KXIBIH CYMTANl CBOMM JIOJTOM BBIPA3UThH
BOCTOPT, IEIUISAICH TIPH 3TOM YyTh JIM HE 32 IOJIbI Ya-
naHa Jokuruta. «Hy, MUIIBIH, — cIBIIanoch U3 pa3sHbIX
MECT, - TBI BCEX 3a I0sAC 3aTKHYJ. HeT Tebe paBHOTO!»
U BBIpa3uTENBEHO NPHIIEIKUBAIH S3BIKAMH, TIOKUPAITH
BBIOMTOIO M3 KOJIEH MeBIa olIajesbIMy riazamu. Eciu
TOT COBCEM TEPSUICS U HUKAaK He pearupoBaj Ha UX yIIO-
€Hue, TOBOPWIM C ycMellKoi: «benHara coBcem, BU-
JlaTh, C yMa CIITHJ OT ycrexa. Jlaske S3bIK OTHSJICS.
Ecnu sxe monbIeHHbIH neBel] yabi0ancs B OTBET U 0J10-
rofapmi 3a go6poe CI0BO, TOJMA €XHUAHO MOXMBIKHU-
BaJa, Jypauymiachk, menrtana: «Bor OonBaH, Bcepes
NPUHSJ Hallle cJIaBOCIOBUE». M CpOYHO OThICKMBasIa B
NeBIe KaKOW-HUOYAb M3bSH, HaayBajlach OT YyBCTBA
COOCTBEHHOI'O MPEBOCXOJICTBA HAJ[ TEM, KTO BOCBEM

HEJIaBHO TaK BJIACTHO YBIIEK €€ B MPEKPACHYIO CTPaHy
gynec» [6,203].

Opnna u3 ocobenHocrei uponnu A.KexunnbaeBa —
B Hell OoJblie aHaidM3a, 4yeM KPHUTHKH, OOJblIe pas-
MBIIIUIEHUH, yeM oleHKH. [IucaTens nenaer opueHTHp
Ha TO, 4YT00BI 0OPATHTh BHUMaHHE YUTATEISI HA CMBICII,
Ha BHYTPEHHHE MEXaHU3MbI )KNU3HEHHBIX (DaKTOB U SIB-
aenuii cynHoctu. OTOOpaB M M0-CBOEMY YKPacHB Xy-
JI0KECTBEHHBIMHU CIIOCO0AMH OTPEEICHHYIO CTOPOHY
COOBITHI, OCHOBaHHYIO Ha AEWCTBUS U XapaKTep, B3Be-
IIMBaHUE UX MHPOBO33PEHUECKUMH B3TJISIIAMHU U TIOA-
BEACHHE HTOTOB OH OCTaBISICT CAMOMY YHTATEIIO.
MHorouncienHsle puiocodcekne, connanrbHO-TICUXO-
JIOTMYECKHE acIeKThl TaKOro CMeXa OMNPEAeNsIoT Aa-
JIEKO HaXOJAIIYIOCS OT CyXOll TUNaKTUKU IIeSIb UHTEN-
JIEKTYyaJIbHOTO Pa3MBIIUICHUA. DTO MPOCTON U B TO XKe
BpeMsI BCEOOBEMITIOIU, HEPOBHBIN, U3BUIUCTHIN U B
TO K€ BpeMsl yIOOHBIH CrOCO0 MPEroJHECeHUs KU3-
HeHHOH ¢uocoduu. VHOT1a IMEHHO TakuM 00pa3om
TIO3MIHS 3{PAaBOMBICIIHS, TIPHCYTCTBYIOIIAsi B OCHOBE
BCETO TBOPYECTBA IHCATENS, Y€pPe3 CBETIYIO LIYTKY,
pa3ayMUMBYIO HPOHHIO HAXOIUT ITyTh K CEP/IIaM YHUTa-
Tenei.
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AHHOTAIHSA

Ile.m, CTAaTbU: OTKPLITH HOBBIN YPOBCHDb AJIA Pa3BUTHA H)Ieﬁ JACMOKpaTuu. Iloka3an kiroueBoM HEIO0CTAaTOK
B COBPEMCHHOM YCTPOWCTBE CTpaH MHPA, MEKIYHAPOIHBIX OPraHU3AIMiA U MPOCTOH CMOCOO €ro yCTpaHeHHUs.
[Ipennaraercst yCTOMYMBBIN MPUHIIKI YCTPOHCTBA 00IIeCTBa, O0OJIee COBEPILICHHBIH YeM CYIIECTBYIONIMN Tyaib-
HbI#1. J{71s1 BBISIBIICHUS TPOOJIEM COBPEMEHHOTO MUPOIIOPS/IKA M MX PELICHHs Ha IyTH K HCTHHHOI cB0oOOIE, TpH-
MEHSIETCS HOBBIH MCTO CI)I/IJ'IOCO(bCKOFO IIO3HAaHMU. HpO,I[OJ'I)KeHI/Ie COBCPUICHCTBOBAHUSA HAILIUX 3HaHI/II71, C IIOMO-
b0 JaHHOT'O0 METOAa MO3BOJIMT HaM MNPAKTHYCCKU BOIUIOTHUTD B JKU3Hb BCC UJACAJIbI BCGO6H.[€I7[ CBO6OZ[BI.

Abstract

The purpose of the article: open a new level for the development of ideas of democracy. The key
shortcoming in the modern structure of the countries of the world, international organizations and a simple way to
eliminate it are shown. A stable principle of social structure is proposed, more perfect than the existing dual one.
To identify the problems of the modern world order and their solutions on the path to true freedom, a new method
of philosophical knowledge is used. Continuing to improve our knowledge using this method will allow us to

practically realize all the ideals of universal freedom.

KuioueBble cjioBa: 1eMoKpartus, cB0001a, MeAualus, cCaMOyIpaBlieHue, 00IIEeCTBO, CTPaHa, TOCYIapCTBO.
Keywords: democracy, freedom, mediation, self-government, society, country, state.

Korma xox coOvITHIT B MEpE yTPOXKAET CAMOMY CY-
IIECTBOBAHUIO YEIIOBEUECTBA, MBI, TPaXKIaHE pasJIid-
HBIX CTpaH MOHUMAaeM HEOOXOIMMOCTb OObEIMHEHUS
Ha 0oJiee BBICOKOM TyXOBHOM, HHTCJUICKTYaJIbHOM U
MPaBOBOM YPOBHE JIJISI IPEIOTBPAIICHHUS BCEX BO3MOXK-
HBIX YI'pO3 B KOpHE. MBI HCXOAUM U3 TOM CaMOOYEBUI-
HOW MCTHHBI, YTO HECMOTPSI HA TO, YTO BCE JIFOJU CO-
3/1aHbI PAaBHBIMU U HAJICNIEHBI TIPABaMU, YUPEXKIAEMbIe
MU TIPABUTEIHCTBA UCTIONB3YIOT BOBMOKHOCTH CKPBI-
TOW y3ypraiuy BiacTd 0e3 HapylleHHs OYKBBI 3aKO-
HOB, MPU BUJAUMOCTH CIIEIOBAHUS €r0 AyXY. ITO TOBO-
puT 00 OTCYTCTBHH 3aJI0)KEHHOW B KOPHE YeJOBeYe-
CKOT0 OBITHSI BO3MOXXHOCTH OBITH CBOOOIHBIM. By b-TO
CTpaHa JIEMOKPAaTHYECKOTO Jlareps WM aBTOKpaTHYe-
CKOT0, BCE OHH B OOJBIIEH MM MEHBIIECH Mepe orpa-
HUYEHBI B CBOEM Pa3BUTHU. DTa IEKIapalus MIpUHIMA-
€TCS C IeNbI0 CO3J]aHusI OCHOBBI JJISI CBOOOTHOTO, 0€3-
TPaHUYHOTO MW  YCTOWYMBOTO PAa3BUTHUSL  JIOOBIX
00BeMHEHNI TPAXKIaH, YeIOBEKa U YEJIOBEYECTBA BO-
obe.

[To ¢akTy, HU OAMH IpaXTaHUH HU OJJHOHM CTPaHBI
MHUpa He CBOOOEH OT BIIACTH, 8 UMEHHO, JTF00ast CTpaHa
MHpa COCTOUT W3 TpaxkIaH, OO UMEIOIIUX BIACTH,
00 ee He MMeromUX. MBI BCe 3aBHCHM OT BJIACTH.
DTOT AyanusM SBISETCS KOPHEM HECBOOOJBI BCEX JKHU-
TeJNeld MUpa, Uil YCTPAHEHUS KOTOPOro HEOOXOIUMO
NPUHATh TPABO W BO3MOXKHOCTH CTaTh CBOOOJHBIM,
HEUTpaJbHBIM YEJIOBEKOM I10 OTHOUIEHHIO KaK K
«BJTACTh UMEIOIIMMY» (BIACTHBIM), TaK U K «BJIACTh HE

nMmeromumM» (0e3BIacTHBIM) IpaXkJaHaM B paMKax Cy-
IIECTBYIOIIUX 3aKOHOB cTpaH. Torma y Kaxaoro Imo-
SIBUTCS TIPABO BBIOOpa OBITH:

1. OOBIYHBIM IpaXkTaHIHHOM,

2. IlpencraBureneM TrocyaapcTBa, BIACTH Kak
TaKOBOM.

3. Cuyxwurenem U TeX, U IpyTUx.

ITo daxTy cTouT 3a7aua CO31aHUSI HHCTUTYTA Blla-
CTH HOBOTO TOKOJICHHS, KOTOpOe OyJIeT MeAnaTopoM,
OydepoM Hen30eIKHO NOPOKAAEMBIX TPOTHBOPEUHI B
pe3ynbpTaTe SKH3HEAEATENBHOCTH CcTpaHbl. OCHOBOH
MIPOTUBOPEUHH SBIAETCS EIUHCTBO M 0OOppOa IBYX
TIPOTUBOIIOIOXKHBIX TIOJIIOCOB IpakaaH. Takas menua-
LUsE SIBISIETCSI CITy’KEHHEM ee NPEeACTaBHUTeNeH Mo 3a-
LIUTE yXOBHOH LEIOCTHOCTH CBOEH CTpaHbI T0100HO
TOMY, KaK BCeoOI11asi BONHCKasl 0053aHHOCTb, HaIleJIeHa
Ha 3aIIUTy TEPPUTOPHAIBHOI IIEIOCTHOCTH CTpaHBHI.
Ee nepapxusi HauMHaETCs OT MEPBUYHBIX AJIMUHUCTPA-
THBHO-TEPPUTOPUAIIBHBIX ~ O00pa3oBaHMil  CTpaHbI,
BIUIOTH JI0 €€ BEpXOB, Jajee Ha MEXITyHAPOJHOM
YpOBHE 10 00pa30BaHUs B OJIMKaiIel MmepcrieKTUBe
«UeJIOBeYEeCTBay», KaK BBICIIETO OpraHa 37paBOMBICIIS-
KX CHJI MApPA. Y KaXKJO0T0 rPpaXIaHUHA, 110 JOCTHXKe-
HUM COBEPILCHHOJETHS JOJDKHA OBITh BO3MOXKHOCTH
BEIOOpa MEXy CiTy:k00if B apMuu u ciryx0oi obmie-
ctBy. I1o 3aBepmeHHIO iy k061 MOXKHO (1) ocTaThCs B
paMKax OOBIYHOTO TpakKAaHWHA W COBEPIICHCTBO-
BaThCsl B cdepe OOLIECTBEHHO-9KOHOMHYECKUX OTHO-
meHnH, oo (2) cTaTh KaJpoBOW OCHOBOMH IS BIACTH
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KaK TaKOBOM, TO €CTh TOJBKO MPOIIEIIIHE CIyk)O0y 00-
MIECTBY Tpa’kJaHEe MMEIOT MPaBO CTATh CIYXAIIUM U
JieTiaTh Kapbepy B TOCYIapCTBEHHBIX OpraHax, 11u6o (3)
MPOJIOJDKATh COBEPILIEHCTBOBATHCS B KAYECTBE ME/IHa-
TOpa 00IIecTBa B Pa3IMYHBIX aIMUHHUCTPATUBHO-TEP-
PUTOPHANBHBIX €IUHUIAX CTpaHbl. st ocymiecTie-
HHS 9THX BO3MOXKHOCTEH 1 9)(pEeKTHBHOTO BEKUBAHUS
rpakJaHe UMEIOT PaBoO HE CO3/1aBaTh KakHe-JIM0o co-
10361 (1), co3maBaTh HE TOJHKO y3BI AyallbHOTO Opaka
(2), kak IepBUYHYIO YKy 0OIIecTBa, HO 1 CaMOoOp-
TaHU30BBIBATHCA HA OCHOBE KOMOWHHMPOBAHHBIX COIO-
30B pa3MUYHOTO Xapakrepa (3).

B cymecTByromeil napaaurme, Kak IpaBHIIO,
OOBIYHBIE TPaKAaHE (PAKTUUECKH HE CIIOCOOHBI BHIOU-
path OBITH BO BJIACTH WJIH HE OBITH, 1 TeM 0oJjiee OBITh
BHe ee. B Oospliell Mepe OHM 0OpeyueHbI CYIIEeCTBOBATh
Y3KO B paMKax CBOET0 MPOHCXOXKACHHS, MOJO00HO pa-
0aM, OpOILIEHHBIX CBOMM XO35MHOM. VX BHIMMas cBO-
0o1a HE MOXET NPHUKPHITh BHYTPEHHEEe PabCTBO OT
MHO)KECTBA HaBA3aHHBIX HCKYIICHHH COBPEMEHHOTO
MHpa, OTBETCTBEHHOCTH HAa NPHOOPETECHHE KOTOPBIX
HE3aMETHO BO3JIOXKEHO Ha IUICYM caMuXx Tpaxias. [1o
3TOH NMpHUYMHE, TpakAaHe, MOACO3HATEIBHO YYBCTBYS
HEBHIVMBIN T'Py3 Ty>KIO0TO UM I'py3a BIACTH, JUOO H3-
0eraroT OTHOIICHMH APYT C APYToM, THOO BCTYNAIOT B
HUX BCJICTIYIO, 4@ 3TO INPUBOAUT B UTOI'C K MNOBCEMECT-
HOMY Da3JIOKEHHIO HPaBOB JIIOJICH W Mopaiu oOrie-
ctBa. TakuMm oOpa3om, B atMocdepe obIiecTBa 00pasy-
eTCsl HaNpsDKEHHOCTh. BEKTOp HaNpsKeHHOCTH CTpe-
MHUTCS K xaocy. HauumHas c HU3IIMX CJIOEB OHa
COBEpIICHCTBYSACh IOJBIMACTCSI B BBICIINE YPOBHH,
INPUBOAMT K PACIIATHIBAHHUIO OCHOB T'OCYAapCTBEHHO-
CTH BO BCEX CTPaHax, M Jajiee BBIXOIWT Ha MEXKTyHa-
POIHBIN ypOBEHb. YBEJINYEHHUE HAIPSHKCHHOCTH B OT-
HOIIEHHUAX MEXy CTpaHaMHU NOPOXKIAET KOH(QIINKTHI 1
BOWHBI, KOTOpBIE HampsMyl0 OBIOT II0 HMHTEepecam
OOBIYHBIX T'PAXKJaH U KPYTOBOPOT IOBTOPSIETCSI.

B koHTEkcTE BBIIIECKA3aHHOT O, IBHO BBIPHUCOBBI-
BAeTCs] HECOBEPIIEHCTBO 3aKOHOB, KOTOPOE JIeJIaeT He-
3¢ GEKTUBHBIM IEITEIBHOCTh OPraHoOB, CTOSIIUX Ha
7TuX 3akoHax. Hampumep, ['enepanpHas Accambies,
NpoBoO3IJalias HacTosllylo Bceoluiyro aekiapaiuro
IpaB 4eJOBeKa B KayeCTBE «3aJlaud, K BBHITOJHEHHUIO
KOTOPOH JIOJDKHBI CTPEMUTHCS BCE HAPObI M Tocyaap-
CTBa», HE ONMpPAETCS HAa CAMOTO YEJIOBEKa, a Ha €ro
00beANHEHNS, APYTUMH CIIOBaMH, TIBITAETCS CAENATh
BCEX CYACTIMBBIMH BMECTO UX caMuX. Jlasee OTpbIB OT
JEWCTBUTEIILHOCTH YBEINYNBACTCS. MBI CTall CBHIE-
tensimu HeaddexkruBHocTr ponn OOH, obcnyxuBaro-
mEero HE MHTEPEChI CTPaH UIIN HaHHﬁ, a UHTEPECHI UC-
KJIFOYHMTENBHO IpeACTaBUTeNell OECKOHEYHOrO KOJIH-
4YecTBa TOCYJAapCTBEHHBIX CTPYKTyp 0e3 ydera
HETTIOCPEACTBEHHOI'O MHECHUSA OOBIYHBIX TpaxaaH. Ynu-
HOBHHMKH 3THX CTPaH W YMHOBHHKH MEXIYHapOIHBIX
OpraHM3alyii JTaJIeKH OT YasHUH OOBIYHBIX I'pakaaH,

TOYHO TaKXe, KaK CBITBIM HE CIIOCOOEH MOHATH TOJOA-
HOTO, OoraThlii OeTHOTO. AHAJIOTHMYHO BHIPHCOBBIBA-
€TCsl HECOBEPILEHCTBO BJIACTH T'OCYAapCTBa B JIIO00M
cTpaHe. Bracte crnocoOHa HaBS3bIBaTh CBOIO BOJIIO
rpaxaaHaM OJyiarojapsi yCJIOKHEHHIO MH(pOPMAIMOH-
HOT'O IOTOKA 1 00JIee COBEPIICHHBIM METO/1aM BIIUSTHUS
Ha yMBI rpaXkJaH. B npo1uioM 3o G110 BO3MOKHO, HO
HE B TaKOM Mepe Kak ceiuac. Hanpumep, B KOHCTUTY-
LUSIX CTPaH, IIOHATHE BIIACTH, a 3HAYUT U OTBETCTBCH-
HOCTH 3a AESHHA IPSIMO NEPET0KEHO Ha IUIEIH CaMOT0
HapoJa, IKOOBI HapOJ SIBISETCS €ANHOINIHBIM HCTOY-
HHUKOM BracTd. COBOKYITHOCTB BCeX (DaKTOB IPHUBOAUT
K pa3lIoXKECHUIO HOPM MOpalM W OTHOIICHHH, Kak
MEXJy FpaxkJ[aHaMH, TaK U B OTHOIIEHUU I'paxJaHHHA
K camoMy cebe, n K rocyaapctBy. B urore obmectBo
BBIHYK/ICHO IPUHUMATh MacCOBbIE (paKThl POSIBICHUS
AHOPMAJIBHOTO KaK €CTeCTBEHHOEe M HopMmaibHOoe. Ha
BCEX YPOBHSX MPOUCXOJUT NOJMEHA MOHATUI, TePMHU-
HOB, HCKa)X€HHE CMBICIIA CJIOB U TEM CAMBIM IOJI0Xe-
HHE C KaXHOH CeKyHmoW Bce Ooiee yxyamraercs.
Hanpumep, xorga odunuanbHele HAa3BaHWS CTPAHBI,
SI3bIKA, HALMK HE COBITAJIAIOT MEXKIY COOOH, MIIN OTIH-
YalOTCsl OT TOTO, KEM CUHMTAIOT ceOsi caMu TpaxIaHe,
TIOSABIIIETCS. OCHOBA AJISI MaHUITYJISLUH, Pa3KUTaHUIO
HEHaBUCTH, KceHO(oOun. MHAMKaTOpOM BCEro BhIIIe-
CKa3aHHOT'O SABJAINOTCA YYaCTUBIIHCCA BOf/iHI)I, SMHUAC-
MUH U NIPUPOJHBIC KATAKIIU3MBI.

[TosTomy MBI, cobpasurck Ha obmmiit Konrpecc,
OTKPBITO BbIpakasi 4€CTHOCTb HalllUX HaMepeHHﬁ, oT
UMEHH M IO YIOJHOMOYHIO T0OpOro Hapojaa Bcex
CTpaH MHpa, IPOIOJIKAs ITyTh, HAYATHIH OTIIAMH OCHO-
BaTEISIMU JIEMOKPATHH, TOP)KECTBEHHO 3aIHChIBAEM U
3asBIIAEM, O HEOOXOIMMOCTH OOBEANHEHNUS BCEX CBET-
JBIX CHJI Ha HOBOW OcHOBE. Bee CBSI3M Mexmy HaMHU U
TIpeApaccyKaMu Ayajlu3Ma MPOILIOT0 B CaMOYIIPaB-
JICHUH Pa3JINIHBIX 00BETMHEHHUH JTIOIeH TOTKHBI OBITh
MOJHOCTHIO PAa30pPBaHbl BO MMs MPOLBETAHUS YeJIOBe-
yecTBa. C TBEp/10H YBEPEHHOCTHIO B TOKPOBUTENHCTBE
Cun Csera, u xenas ocTaTbcsa Ha cTopoHe CBeTa, MBI
KIITHEMCSL APYT APYTy NOAJEPKUBATh HacTosAuyo Je-
KJIapaIuio CBOEH KU3HBIO, CBOMM COCTOSTHHEM M CBOEit
HE3aIITHAHHOW YECTBIO.
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AHHOTALUSA

H3MeHeH#He 3JIEKTPONPOBOIHOCTH MOHOKPHUCTAILIOB In1xSMySe Mpu HU3KUX TeMIIepaTypax CBsI3aHO HE C U3-
MCHCHHCM KOHUCHTPpALIUN CBO6OI[HLIX HOCHUTENEeH 3apsaa, a ¢ uxX TeMnepaTypHoﬁ aKTPIBaL[HGfI U IOABHXHOCTBIO.
OCHOBHBIM MEXaHU3MOM paccesHusa HOCHTENEeH 3apsaa ABJIACTCA PACCCIHUC HAa IPUMECHBIX HECHTPAX, BCICACTBUC
Y4ero I1ocJie ’y-O6J'Iy‘ICHI/I$I paccessHue yCuimBacTcCs. 3H€pFI/IH aKTHUBallUN HOCHUTeNeH 3apsi/ia YMCHbIIACTCA IIPU 3a-
MeHe aToMoB In Ha aTromMbl Sm B kpucTamiax InixSmySe, a Takke Mpu yBETUISHUH JO3HI Y-00TyICHUS.

Abstract

The change in the electrical conductivity of In1.xSmySe single crystals at low temperatures is associated not
with a change in the concentration of free charge carriers, but with their temperature activation and mobility. The
main mechanism of charge carrier scattering is scattering at impurity centers, as a result of which the scattering
increases after y-irradiation. The activation energy of charge carriers decreases when replacing In atoms with Sm
atoms in In1.xSmySe crystals, as well as when increasing the dose of y-irradiation.

KiroueBble ciioBa: TIIOJIYIIPOBOAHUK, MOHOKPHUCTAJLI, peHKOSCMeHBHHﬁ OJIEMCHT, JJICKTPOIIPOBOJHOCTD,
XOJUIOBCKas NOABHUXKHOCTD, ’Y-O6J‘IyquI/Ie.

Keywords: semiconductor, single crystal, rare earth element, electrical conductivity, Hall mobility, y-
irradiation.
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Beenenne

B nonynposoanukax tuma A'"BY! ocob6ennoctn
XMUMHUYECKHX COCIMHEHHH N MX (U3HYEeCKUe CBOICTBA
00YCIJIOBJICHBI YHCIIOM HECTIAPEHHBIX BaJCHTHBIX JJICK-
TpoHOB. Takue HEeNmoJHOBAJIEHTHBIC COEIUHEHUS THUIIA
GaSe (InSe, GaTe) 00bIYHO KPUCTALIU3YIOTCS B CIIOU-
CTOH U IleTo4eqHoi cTpykType. bnarogaps ceoum yHu-
KaJIbHBIM CBOWCTBAM 3TH KPUCTAJIBI MPHUTOAHBI JJIS
CO3JaHUSI JETCKTOPOB PEHTTEHOBCKOTO M3ITyYCHUS
[1,2], ycTpoHCTB M3MepeHHs paAHOaKTHBHOCTH B SI/ICP-
HBIX peakTopax [3].

CornacHo [4,5], pu JIeTHPOBaHUH TTOIYIIPOBOI-
HUKOB peAKOo3eMeNbHBIMHU dneMeHTaMu (P32) onn 00-
JIalal0T HU3KOM pacTBOPUMOCTBIO U OUHUINIAIOLIEH CIo-
COOHOCTBIO, UTO CBSI3aHO C YMEHBIICHUEM KOHIIEHTpa-
IIUM HEKOHTPOJIUPYEMBIX NpHMecell U yBeINYEeHUEM
MOJBM)KHOCTU HOcuTeneil 3apsiia. 3aMeHa aTOMOB UH-
Jqust atomamu P30 B kpucTaniax NpUBOAUT K yBeJInde-
HHUIO YMCJa YPOBHEH JOHOPHOIO THIA, YTO CO3/AaeT
ycnoBust 1711 OopMHUPOBaHMS N-THIA TPOBOAUMOCTH.

B pabote [3] uccnenoBana TeMmepaTypHas 3aBH-
CHMOCTb 3JIEKTPOIPOBOTHOCTH KPUCTAILIOB Ing «SmySe
B uHTepBaie temnepatyp 140-294 K u Ha ocHOBe 1o-
Jy4EHHBIX Pe3yJIbTaTOB IOCTPOEHA TEMIIEpaTypHas 3a-
BHCHMOCTb 3JICKTPOIPOBOJHOCTH B KOOpAWHATaX Ap-
peruyca. [Ipu 3Tom O6bUIH OIpeeeHbl ITTyOHHBI pac-
MOJIOKEHHsI 00pa30BaBIINXCS LIEHTPOB U MOCTPOSH HX
SHEPreTHUECKUIl CIeKTp Ha OCHOBE KpHucTayioB InSe.
YCTaHOBNIEHO, YTO, M3MEHSS KOHLEHTPAIMI0 aTOMOB
Sm B kpuctasuie InSe, MOXXHO yNpaBIIsATh €r0 3IEKTPH-
YECKUMH CBOHCTBaMH.

C menbio omnpesaeneHus NapaMeTpoB, MPUTOIHBIX
JUISL WCTIONIb30BAaHMS B MPeoOpa3oBaTENIAX COJHEYHOH
SHeprud, B pabdote [7] Obl1a H3ydeHa 3IEKTPOIIPOBOJI-
HOCTh KpHCTAIIOB InpegSMooiSe m InggoErooiSe u
ycnoBus ee M3MeHeHHs. Ha oCHOBaHMM pe3yJbTaToB
HKCIEPUMEHTOB MOKa3aHO, YTO (pu3MUecKre CBOWCTBA
KpPHUCTAIIOB InggeSMo01Se MOXHO KOHTPOJIMPOBATH
BO3JICHCTBUEM JIETHPYIOMINX JO0ABOK M U3ITy4EHUSI.

B [8] uccnenoBana tremmnepaTypHas 3aBUCHMOCTh
ANIEKTPUUYECKUX CBOMCTB  KpUCTAIOB  InixSmySe
(x=0.01; 0.07), oGmy4eHHBIX Y-KBaHTaMH B HHTEpBaJe
temmeparyp 142-294 K. YcraHoBieHO, YTO NPUYUHON
M3MEHEHUs 3JIEKTPOIPOBOAHOCTH U TepMo-2JIC B uc-
CJICIOBAHHBIX KpHCTa/UIaX SIBISIETCS] M3MEHEHHE KOH-
LEHTpaluuu Sm.

B pabote [9] uccnenoBans! hu3ndeckue CBOHCTBA
kpuctamioB Iny.xSmySe (x=0.01; 0.03; 0.05; 0.07) B un-
tepBasie Temmneparyp 300-800 K. MuxpoTBepocTs u
NIeKTPO(U3NIECKUE CBOMCTBA CIIABOB HCCIEIOBAIIH
MeTofaMu  auddepeHnnaibHOr0 TEPMUYECKOTO U

PEHTTeHO(A30BOr0 aHATU30B. Y CTAHOBJIEHO, YTO B CH-
creme InSe—-SmSe Bmmots 10 7 Mon% SmSe oOpazy-
I0TCsI TBEp/Ible PACTBOPHI 3aMelIeHUs] Ha ocHOBe InSe.
[Ipn u3MepeHHH SNEKTPUYECKHX CBOWCTB MOHOKPH-
CTaJJIOB TBEPJBIX pacTBOpoB InixSMySe Obu10 ycTa-
HOBJIEHO, YTO 3JIEKTPOIPOBOIHOCT PacTeT JI0 TeMIIe-
patyps! 450 K, a 3aTeM HauMHAeT yMEHBIIATHCS, YTO
COOTBETCTBYET COOCTBEHHOM npoBoaguMocTH. [lInprHa
3aIpemneHHo 30061 yMeHbIinaercs ot 1.02 3B mist InSe
1o 0.82 3B mst TBepmoro pactBopa Inge3Smo.e7Se.
JKcnepuMeHTAIbHbIEe Pe3yJIbTaThl H HX 00-
cysK/IeHHe

Koopannanmonnoe uncio atomoB Metaiia B InSe
paBHO 4, a KOOPIUHAIIMOHHOE YHCIIO aTOMOB Se — 3.
CooTBeTCTBEHHO, 4-KOOPAMHALIMOHHEII aToM In o0pa-
3yeT TeTPa3JpUUECKYIO CBA3b C 3-KOOPANHUPOBAHHBIM
aromoM Se, a 1 atom In noasepraercs sp>-rubpuusa-
UMM 3a cYET S’P-3yeKTpoHa. M3JI0KEHHOE TO3BOJIAET
3aKJIIOYUTh, YTO NPHUPOAA XUMHUYECKOU CBS3U MEKIY
MOHOCEJICHHIIAMU MHIHSA M caMapHs aHaJIOTHYIHA. DTO
CIIOCOOCTBYET O0Opa30BaHMIO TBEPABIX PACTBOPOB
mexay InSe u SmSe [9].

JInis m3ydeHus 3IeKTPUIECKNX CBOHCTB OBIIH HO-
JTydeHbl OIHOPOIHBIE MOHOKpHCTAILIBI InixSmySe
(x=0.01; 0.03; 0.05; 0.07). 1 3TOTO UCIIOTH30BATNCH
XMMHUUYECKHE JJIEMEHTHI CleAylomux Mapok: In - In
000, Se - B-3 u Sm - M-1. B3BelieHHble COrIacHO CTe-
XHOMETPHUH XHUMHUUYECKHe dieMeHThl In, Sm, Se 3arpy-
JKaJHUCh B KBapLEBYIO aMIIyJly, OTKa4MBaeMyIO 3aTeM
10 octatouHoro jaasnenus 1074 Tla. MoHOKpHUCTAIIBI
IN1.xSMm,Se BeIpammBanmucey MerogoM bpumxmena B
BEPTUKAIbHOHM meun. CKOpOCTh IBMKEHUSI aMITyJbl B
TIeYd cocTaBisAia 3 MM/4ac. Bee monmydeHHble Takum
00pa3oM cIuIaBbl OBUTH HCCIIEOBaHBl METOAAMHU (-
(epeHINaTBHO-TEPMUIECKOTO W PEHTreHO()a30BOTO
aHAIN30B, N3MEPEHBI NX TUIOTHOCTH, MUKPOTBEPIOCTH
U DJIEKTPUYECKUE CBOiCcTBa. VICIONB3Ys MOy4YeHHbIE
pe3yJbTaThl, MOCTPOEHA JAuarpamma COCTOSIHUSI CH-
ctembl InSe—SmSe. Ha ocHOoBaHHMM [uarpaMMbl COCTO-
SHUS ompezeneHa pactBopumocts SmSe B InSe: 7.1
Mon% TP KOMHATHOH Temmeparype u 7.8 Mon% mnpu
520°C. [Ina mpoBeAeHUs KCIIEPHUMEHTOB HCIIOIb30Ba-
JHMCh COBPEMEHHBIE M TOYHBIE M3MEPHUTEIIBHBIC INPH-
6oper  (ACK-910, ADVNCE-8D, SINTECP-21,
JPOH-4-07 ¢ ucnonezoBannem CuKo — u3imydeHus c
marom 0.05 B auamazone yrioB 8-135°, SEM ¢upmsr
Zeiss ¢ 3HEPTrOUCTIEPCHOHHBIM aHAIN3aTOPOM).

HexoTopble XapakTepUCTHKH CTPYKTYPBI TBEp-
nbix pactBopoB InixSmySe (x=0.01; 0.03; 0.05; 0.07),
MOJy4YEeHHBIE HAMH, TIPEICTaBICHEI B TabmuIe 1.

Tab6muma 1.

CTpyKTypHBIE mapaMeTpbl TBepabIX pacTBopoB InixSmySe (x=0.01; 0.03; 0.05; 0.07).

Coxepxanne | Tlapaverpit pemerxi, A O6beM snemenTapHoii sueiiku, A | Z | TInotHocTs, r/em®
InSe, mon% a c c/a

100 4.04 16.93 4.18 240.44 4 5.72

99 4.05 16.93 4.18 240.44 4 5.73

97 4.09 16.97 4.15 246.72 4 5.76

95 412 16.98 4.12 249.54 4 5.80

93 4.16 17.02 4.09 254.99 4 5.84
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BriepBeie mcclieoBaHO BIMSIHHE Y-OOMydeHHS B
TemrepaTypHoM nuarnasone 142-294 K na koadduim-
eHT XoJyla M 3JEKTPOINPOBOIHOCTh KpUCTALIOB Ini.
xSMySe (x=0.01; 0.03; 0.05; 0.07) KOMIICHCAITHOHHBIM
METOJIOM B MOCTOSTHHOM 3JIEKTPUYECKOM II0JI€ IO Me-
Toauke, ykazaHHoi B [10]. B xadecTBe KOHTaKTHOTO
Marepuana HCIoiIb30Basiachk cepeOpsiHas macta. Kon-
TaKTbl pa3MeIlAINCh Ha IMPOTHBOIOJOKHBIX TPAHIX
00pa3mnoB, IMeBIIHX (GOpMY Iapajulesenunena ¢ pas-
mepamu 10x4x2 mm3,

OO0pa3mp! ObUTH OONYYEeHBI NPH MTOMOINN YCTa-
HoBkM PXVYHJ/I-20000 (paguanuoHHas XuUMHYecKas
YCTaHOBKA HETIPEPBIBHOTO JICHCTBHUS) C SJHEPTUCH KBaH-
ToB 1.25 MaB u no3amu oonyuenus Dy = 0; 10; 30; 50;
70; 80; 90 u 100 xpan. IIMOTHOCTE MOTOKA M3ITYyICHUS
cocrasnsia 1.4-10M kpanT/c-cm?. Bo Beex nsmepenusx
TOK TPOTEKAT CKBO3b OOpa3el, a MarHUTHOE II0Je
OBUIO OPUEHTHUPOBAHO MEPHEHIUKYIISIPHO ITOBEPXHO-
ctu kpuctamwia. [lo 3Haky tepmo-3JIC ompeneneHo,
4TO TBepAble pacTBOpbl InixSMySe obnanatoT nMpoBo-
JMMOCTBIO N-THIIA.

IIpu o6mydeHuu y-kBaHTamMu 10301 50 kpax Kpu-
crauioB In;xSmySe (x = 0.01; 0.03; 0.05; 0.07) B Hux
00pa3yroTcsl paAinannoHHbIE IIEHTPHI ¢ TIyONHAMU 3a-
neranus B 3ampeiieHHo# 3oue 0.13 3B, 0.05 3B, 0.02

-1,70

-1

3B 1 0.01 3B, cOOTBETCTBEHHO. DIIEKTPOIIPOBOTHOCTH
YMEHbBIIAETCSI C YBEJIMUCHUEM JI03bI OOJIyYEeHUs H3-3a
KOMITCHCAIINM HEKOHTPOIUPYEMbIX AE(EKTHBIX LCH-
TPOB C IIyOMHaMM 3aJIeTaHMsl BBIILE BAJICHTHOW 30HBI
Ha 0.09, 0.03, 0.01 u 0.01 »B (B kpucTamIax mMepevnc-
JICHHBIX BBIIIE COCTABOB) paAMAllMOHHBIMH Jedex-
TaMu. B pe3ynpraTe KOHLEHTpalusi HOCUTENEH 3apsaaa
YMEHBIIAETCsI, YTO B UTOTE HPUBOAUT K YMEHBIICHUIO
3JIEKTPOIPOBOIHOCTH.

Ha puc.l u 2 nokazana temmneparypHasi 3aBHCH-
MOCTb BJIEKTPOIPOBOJHOCTH MOHOKPHCTA/UIOB Ini.
xSMySe (x =0.01; 0.03; 0.05; 0.07) mpu pa3nUYHBIX 10-
3ax y-oOmyuenus. B untepBane temmeparyp Tq¢—Tr 3a-
BucuMocTh 6(T) yZIOBIETBOPUTENEHO ONUCHIBACTCS 3a-
koHOM MortTa [5], 9TO COOTBETCTBYET MPBEDKKOBOMY
MeXaHH3MYy ITPOBOAMMOCTH. B nnamazone Temneparyp
amwke Qoremna—dymaepa (T=170 K) nmpoBogumocTts
MIPaKTHYECKHU HE 3aBHCUT OT TeMmmeparypbl. Temnepa-
TypHasi o0JyiacTh, nexamas mexay Tru Ty XapakTepu-
3yeTcss y4acTKOM, B KOTOpOM HaOmromaeTcs ciabas
TeMIIEpaTypHasd 3aBUCUMOCTL IIPOBOJUMOCTH BBIIIC
temneparype 210 K. Crnegyer oTMETHTB, UTO TaKOH Xa-
pakTep IPOBOAMMOCTH IpH HM3KUX Temmepartypax (T
<170 K) xapakTepeH A KPHCTAJUIOB ITOTO Kjacca

[6,7].
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W3 pucynkoB 1 u 2 BHIHO, YTO MPOBOIUMOCTH
kpuctamioB InixSmySe (x=0.01; 0.03; 0.05 u 0.07) ox-
HOT'O M TOTO )K€ COCTaBa MOYKHO KOHTPOJIMPOBATH, pe-
rynupyst 103y obiydenus. B wactHocTn, npu o6myde-
HUU JAaHHBIX KPUCTAIIOB 1030 50 Kpana 3JIeKTporpo-
BOJHOCTh  CHWXKAeTCS, TMPU  YBEJIUYEHHH 103l
o6uryyenus 10 70 KpaJ 3JeKTPONPOBOIHOCTD HAYMHACT
pactu, npu o0aydeHuu 1030 80 Kpal 3HAUCHHUE HJICK-
TPOMPOBOJHOCTH MPAKTUIECKH COBIIATACT C 3JIEKTPO-
TIPOBOTHOCTHIO HEOOIYYSHHOTO KpHCTAIIa, a TIpH 00-
nyuyeHuu no3zaMu 90 u 100 kpaa OHO MPEBBILIAET 3TO
3HAa4YeHHE. JTO CBI3aHO C TEM, YTO C yBEIHMYCHHEM
J1036I 00y4eHus kpuctamioB InixSmySe rirybuna ne-
(heKTHBIX LIEHTPOB YMEHbBIIAETCS, U NP J03€ 00Iyyde-
Hus 100 kpas HOMy4yaroTCsl COBEPILCHHBIE KPUCTAILIBI,

KOTOpBIE MOTYT OBITh YCIIEIIHO UCIIOJIh30BaHBI B MPO-
MBIIIJICHHON 3JIEKTPOHHKE.

C yBenmuueHHEM J03bl paJuanvi KOHICHTPALUS
00pa3yromuxcs Te(PEKTHBIX IEHTPOB YBEIUIHBACTCS.
3aBHCHMOCTB JIICKTPOIPOBOIHOCTH OT TO3BI PaTUAIIN
CBsI3aHA C HAKOTUICHUEM MPOCTHIX Ae()eKTOB Vn aKIIeT-
TOPHOT'O THIIA.

Ha oCHOBe OJKCHIEPHUMEHTANLHBIX PE3YJIbTATOB
onpeziesieHa SHEPIysl aKTUBALMU HOCUTENEH 3apsaaa. B
Tabmue 2 MpUBEACHBI YHEPTUN aKTHBALINH HOCHUTEIEH
3apsiia o6pasmos In1.xSmySe (x=0.01; 0.03; 0.05; 0.07)
0 OOJydeHHs M TOCie OONydeHHs pa3IMdHBIMHU I0-
3amu (Dy= 0; 50; 70; 80; 90; 100 xpaxm).

Tabmnuma 2.

DHepruu akTHUBAIMK HOCHUTEIEH 3apsiaa B MOHOKpucTamiax Ini«SmySe (x=0.01; 0.03; 0.05 u 0.07)
JIO ¥ TIOCJIE Y-00JyUeHHsI Pa3IMYHBIMU JI03aMHU.

Oueprus aktubamus E,, 2B
Jlosa obarysenmi Dy, kpan IN0.99SMo.01Se IN0.97SMo.03Se IN0.95SMo.055€ IN0.93SMo.07Se
0 0.09 0.03 0.01 0.01
50 0.13 0.05 0.02 0.01
70 0.1 0.04 0.02 0.0416
80 0.09 0.03 0.01 0.033
90 0.07 0.03 0.01 0.025
100 0.06 0.02 0.01 0.0166

W3 TabnHIpBl BUOHO, YTO C POCTOM KOJNMYECTBA Sm
B KpHCTaJIaX, a TAKKe C YBEIMYCHHEM J03bI Y-00IIy-
YeHHs1 SHEPrHs aKTUBALMU HOCHTENEH 3apsiaa yMeHb-
maercs. B BBICOKOOMHBIX M JISTUPOBaHHBIX PEAKO3e-
MEJIBHBIMU 3JIeMEeHTaMH Kpucraiiax InSe, obmyueH-
HBIX Y-KBaHTaMH, TIIpH HHU3KHX TeMIIeparypax
k03¢ ¢unneHt Xoiuta OT TEMIEpaTypbl HE 3aBHCHUT, a
SHEPrHs aKTUBALMH 3JIEKTPOIPOBOJHOCTH BO3PACTAET

C POCTOM TEMIIEpaTyphl. DTO CBA3AHO C TEPMHIECCKUM
OIIOPOKHEHNEM TPHMECHBIX YPOBHEH B 3alpenieHHON
30HE HCCIEAyeMOro IOIyHNpPOBOJHUKA IPU HHU3KHX
TeMIiepaTypax. Y CTaHOBJIEHO, YTO KOHIEHTPALUs HO-
CHUTEJICH 3apsia yBEIMINBACTCSA B PE3yIbTaTe 3aMEHbI
atomMoB In aromamu Sm B cocraBe o00pasmnoB InSe
(tabin. 3). Takas 3aMeHa MPUBOJIUT K POCTY IIHPHUHBI
3anpeneHHON 30HBI MOHOKpHCTamioB InSe.

Ta6unuma 3.
KoHueHnTpaiys Hocuteleil Toka B Kpucrajuiax InixSmySe.
Cocras KoHueHTpanus Hocureneil Toka n, cm™

InSe 1-10%
IN0.99SMo.01S€ 7-104
IN0.97SMo.03Se 4-10%°
INo.95SMo.0s5€ 1.76-10%
IN0.93SMo.07Se 8-10%

Ha pucynkax 3a, 30, 3B u 31 mpeicTaBICHBI TEM-
nepaTypHble 3aBUCUMOCTH XOJIIOBCKOH MOIBHXHOCTH
HOCHUTENCH 3apsma ans KpucTauioB INnixSmySe mpu
x=0.01, 0.03,0.05 1 0.07, coorBeTcTBeHHO. BHaHO, 4TO
¢ 3aMeHOI aToMOB In Ha aToMbl Sm B HEOOITyIEHHBIX
KpHCTaJIax TeMIepaTypHbIH Ko3(pPHUIMEHT TOaBIIK-
HOCTH YMEHBIIAETCs, a C YBEIWYCHHUEM TI03BI Y-00Iy-
YeHHS TEMIIePaTypHBIH KO3(QQHUIHEHT pacTeT. ITO

O3HAYaeT, YTO OCHOBHBIM MEXaHU3MOM pacCestHUs HO-
CHUTEJICH SBIISETCS paccesHUEe Ha 3apsHKEHHBIX Ie]eKT-
HBIX IIEHTpax, I0CiIe 00JIy4YeHHs paccesHUe YCHIINBa-
€TCsl U COOTBETCTBYET PAcCEeSIHUIO Ha Cl1abo 3apsuKeH-
HBIX JTeQeKTHBIX meHTpax [11]. Mexanusm paccesHus
OTIpEIeNIIEeTCSl TEMIIEPaTypPHOH 3aBUCHMOCTBIO XOJI-
JIOBCKOM MOABUXHOCTH HOCUTEIIEH 3apsia.



POLISH JOURNAL OF SCIENCE Ne 71, 2024

47

2,02 1
®
Z 200
g 2004
[7)]
=N
D
1,08 -
2
1,96
1,04 -
T T T T T T T T T T T 1
015 0,20 025 0,30 0.35 0.40
IgT K

Puc. 3a. Temnepamyphas 3a6ucumocms X0IN06CKOU NOOBUNICHOCU HOCUMENel 3apsaoa KpUCmaiia
INg.99SMo.01S€: 1 — 0o u 2 — nocne obayyenus oozou 100 kpao.

1,4 4 = —8%—8—8—&F————1

- -
o N
1 1

lgp, sm’/V-s
o
©
1

0,6 4
0,4 -
— oo o —— o — ¢ g
02 S S S S S——
0,15 0,20 0,25 0,30 0,35 0,40
IgT,K

Puc. 36. Temnepamypras 3a8ucumocms X0a108CKOU NOOBUICHOCTNU HOCUMeNell 3aps0a KpUCMAd
IN0.97SMo.03Se: 1 — 0o u 2 — nocre obayuenus dozoii 100 kpao.

0,95 -

000 ’//././4_/-"'/.
o 0,85
>
~ ! ]
- ,
- ,—". :
55 0.80 o

-
- o
¥
0,75 podd
v
070 4gy4—r--—-+—ovF—-"7—"-F—"-r—-"T—"-"—F—"—7—
0,15 0,20 025 0,30 0,35 0,40
IgT,K

Puc. 3B. Temnepamypras 3agucumocms X01108CKOU NOOBUICHOCMU HOCUmMeell 3aps10d KpUCmanila
IN0.95SMo.05S€ 1 — 0o u 2 — nocre obayuenus dozoii 100 kpao.
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Puc. 32. Temnepamyphas 3a6ucumocms X0AN0ECKOU NOOGUNICHOCIU HOCUMENell 3apsi0a KPUCMAald
IN0.93SMo.07Se: 1 — 0o u 2 — nocre obayuenus dozoii 100 kpao.

[oxBMXHOCTH HOCHUTENEH 3apsiia B TOIYIPOBOA-
HUKaX OTPaHUYMBACTCSI WX CTONKHOBEHUSMH C (HOHO-
HaMH, a TaK)Ke KyJIOHOBCKIUM B3aHMOJICHCTBHEM C aTo-
MaMH HOHHU3MPOBAaHHBIX JOHOPHBIX M aKIEITOPHBIX
npumeceid. U3 pucynkos 3a,0,B,I MOXKHO OIIPEICIUTH,
YTO IS KpUCTAILIOB 1N.99SMo.01Se no oOydeHust xoo1-
JIOBCcKas TOABMKHOCTL p~T%%, a mocie obaydenus
u~T%?7 s kpucrannos Inge7SMoosSe 10 0bIyueHHs
u~T%?% a nocne obmyuenus p~T%?8 nns xpucramnos
IN0.95SMo.05Se 10 obmyuenus p~T%?, a mocne obmyue-
aus p~T%%, g kpucTamnos Ing.g3SMoo7Se 10 0Omyye-
nus p~T%2, a mocne o6mydenus u~TOS,

Ha ocHOBaHWMHW TIpHWBEICHHBIX SKCIICPUMEHTANb-
HBIX PE3yJIETATOB MOXKHO CKa3aTh, YTO €CIIH XOJUIOB-
CKasl TIOABIDKHOCTh HCCIEIYEMBIX KPHUCTAJUIOB IO 00-
JMy4YCeHUs1 HE3HAYUTEIHHO BO3pACTajia C TeMIIEPaTypOid,
TO TIOCTIE Y-OOyYeHHsI STOT POCT CTAHOBHUTCS BEChbMa
3aMeTHBIM. CpaBHHUTEIBHBIA aHAIN3 SJIEKTPOIIPOBO/I-
HOCTH U Kodddunuenta Xosuia B BHICOKOOMHBIX KpH-
crayutax InixSmySe (x=0.01, 0.03, 0.05 u 0.07), 00:1y-
YEHHBIX Y-KBaHTaMH, [T0Ka3aJl, YTO SKCIOHEHI[HaIbHas
TeMIlepaTypHas 3aBHCHMOCTb 3JIEKTPOIPOBOJHOCTH
o(T) u ko3¢ ¢purment Xomta Ry cBA3aHbI HE C TemIIe-
paTypHOI 3aBHCHUMOCTBIO KOHIICHTPALIUU CBOOOIHBIX
JJIEKTPOHOB, a C TEMIIEPATypHOH 3aBUCHMOCTBIO XOJI-
noBckoit mogsmwxkHOCTH W(T). DTO cormacyercs ¢ pe-
3ynbTaTaMu paboTsl [12].

3akJil04eHue ¥ BbIBOJbI

Y CTaHOBIIEHO, YTO NP OOMYYCHHH KPUCTAILIOB
IN1.xSMySe (x =0.01; 0.03; 0.05; 0.07) y-xBaHTaMu [10-
301 50 Kpaj B 3ampenieHHoi 30He 00pa3yroTCs paaua-
IIMOHHBIE IIEHTPHI TIyOMHOH, cooTBeTcTBeHHO, 0.13
5B, 0.05 3B, 0.02 3B u 0.01 3B, u ymeHbI1aeTcs 3eK-
TPONPOBOJHOCTE. [IpHuKHa 3aKit04aeTcss B yMEHbIIIe-
HUM KOHILIEHTPALMM HOCUTEJIeW 3apsja B KpUCTaJIax
9THX COCTaBOB B PE3yJIbTaTe KOMIICHCAIIMK HEKOHTPO-
JMPYEMBIX JIe()EKTHBIX [IEHTPOB, HIMEIONIHX IIyOHHY,

cootBeTrcTBeHHO, 0.09 3B; 0.03 5B; 0.01 3B 1 0.01 5B,
00pa3yomuMICcs panaliOHHBIMU IIEHTPaMH.

ITpn yBenuueHun m03bI OONydYCHHS Y-KBAaHTAMHU
KpucTamuioB Iny.x<SMyxSe HOBBIE pafaiMOHHbIE IEHTPHI
He 00pa3yIoTCs, HO KOHIIEHTPaNus UX pacTeT, 4To MpH-
BOJIUT K YBEITMIECHHIO 3JICKTPOIIPOBOIHOCTH 3aCUET He-
OCHOBHBIX HOCHTeJIeH. 3aBUCHUMOCTb 3JIEKTPOIPOBOI-
HOCTH OT J03bl paJiHaIliH CBsI3aHa C HAKOIUICHUEM ITPO-
CTBIX JIe()eKTOB Vn AKIENITOPHOTO THIIA.

C yBenu4yeHHEM KOJIM4ECTBAa Sm B KpHCTaIax
IN1.xSMySe (x=0.01, 0.03, 0.05 u 0.07) KOHIIEHTpAIUs
HOCHUTENIeH 3apsjga M JHEeprys aKTHBAIlMM YMEHbIIa-
I0TCSI, @ MPHU Y-00IyYeHNH KOHICHTpPAINs HOCHTENEH
3apsiia yBEIMYMBACTCS, @ SHEPTUS aKTUBALUH YMEHb-
mraeTcsl.

Y CTaHOBIICHO, YTO OCHOBHBIM MEXaHH3MOM pac-
CesTHUsI HOCUTEJIEH SIBIISIETCS paccesHue Ha JIOTIOJIHH-
TEeNBHBIX Te(EKTHBIX LEHTpax. PaccesiHne yBennunBa-
eTcsl mocje OOJydeHUs], a XOJUIOBCKAs MOJABMKHOCTD
HOCHUTEJIeH 3apsa yBeINIMBAETCsl C POCTOM TeMIlepa-
TYPBI U JUIsl BCEX M3YUSHHBIX COCTABOB IPOSIBIISET TEH-
JEHIIMIO pOCTa IMOKa3aTessl CTENEeHH AKCIOHEHIIHANb-
HOT'0 3aKOHA MOCJIE Y-00IyYeHHS.

ITokazaHa BO3MOXXHOCTb HCHOJIB30BaHUS KpH-
craimoB In1xSMySe mpu U3roToBICHUM pagoON3MeEpH-
TENBHBIX IPUOOPOB B SIEPHBIX PEAKTOPAX.

Y CcTaHOBIICHO, UTO TP 3aMELICHNH B KPUCTAIIAX
IN1xSM,Se aromoB In aromamm Sm u yBenwdyeHUs
JI03BI Y-00JIydeHHUs] KPUCTAJUT IIOJJBEPraeTcs mpoueccy
OYHUCTKH, YTO 00ECTIEYMBACT €T0 COBEPIICHCTBO, B pe-
3yJbTaTe Yero 3TH KPUCTAJUIBI MOXKHO YCIICIIHO HC-
MOJIb30BaTh B PA3IMYHBIX OOJACTAX NMPOMBIIUICHHON
JJIEKTPOHUKHU. V3MEHEeHneM conepkaHus caMmapus B
kpuctayuiax InixSmMySe mpu HU3KHX Temmeparypax
MOJKHO YIPAaBJIATh BETHYNHAMHE 3JIEKTPOIPOBOTHOCTH
1 XOJUIOBCKOM TTOJIBM)KHOCTH B HUX.
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V craTTi fineThes po 3aBaaHHs i 3ac00u (OpMyBaHHS IPOMAJTHCHKOT 1IEHTHIHOCTI B YMOBaX MYJIBTHKYITh-

TYpPHOTO CyCIIJIbCTBA. AKIICHTYETHCS yBara Ha MOTEHINaJi CYCIUTEHO-TTONITAYHUX TUCIHILTIH Y (hOpMyBaHHI Ipo-
MaJISHUHA JEMOKPATUIHOTO CYCHUIBCTBA, IKOMY IIPUTaMaHHI KyJIbTypa CIUIKYBaHHS, TOJICPAHTHICTD, TPOMAaJIsTH-
ChKa BIJIMOBIIAIbHICTH, YCBIJOMJICHHS BIACHOT HAJICKHOCTI /10 IEBHOT KYJIBTYPHOI CITIILHOTH Ta ICTOPUYHOT Tpa-
JTAIIIT, BU3HAHHS/TIPUHHATTSI 1HIIIOTO COI[IOKYJITYPHOT'O TOCBIIY.

Abstract

The article addresses the challenges and means of forming civic identity in the conditions of a multicultural
society. Emphasis is placed on the potential of socio-political disciplines in shaping a citizen of a democratic
society characterized by a culture of communication, tolerance, civil responsibility, awareness of one's belonging
to a specific cultural community and historical tradition, and recognition/acceptance of other socio-cultural expe-

riences.
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AKTyanbHicTh TeMH AocjigxkeHHs. CydacHUt
eTar po3BUTKY Y KpaiHH, sIK i BChOTO CBIiTY, XapaKTepu-
3YETHCS IIBUIKAMH TEXHOJIOTTYHUMH, EKOHOMIYHUMH,
MOJITHYHUMH 1 COI[ialbHUMH 3MiHaMH. BoHHM 3ymMOB-
JieHl raofani3aiiHUMKU TPOIlecaMu, KOJH, 3 OJHOTO
00Ky, pO3MUBAIOTHCSI KOPAOHH MIX Jiep>KaBaMH (JTFOIH
JIETKO CIIJIKYIOThCSI, BAKOPUCTOBYIOUH HOBITHI 3ac00HM
KOMYHIKaIlil, IepeMilaroThCsl, OCEISI0ThCS/HATypali-
3yIOTECS HE B KpaiHax CBOT'O IIOXOJDKEHHS), a 3 IHILIOTO
— 3pOCTae NparHeHHs BiTHANTH BIIaCHI TeHETHYHO-TIPO-
CTOpPOBI BUTOKH, 30€perTH eTHIYHY/HalliOHAIBHY KYJIb-
TypHY imeHTHUHICTh. B YkpaiHi, Ik HiKOJIH, aKTyami3y-

BaJIOCS] TUTaHHS (YOPMYBAHHS IPOMASIHCHKOT I7ICHTH-
YHOCTI K YMHHHKA 30epeXeHHS HAI[lOHAIbHOI CyBe-
PEHHOI JepkKaBu.

Huni npuxoauTs po3yMiHHS TOTO, IIIO0 TPOMaJSIH-
ChKa OCBiTa — I1¢ HE CUCTEMH MPABWILHUX BiAOBiICH,
SIKI TIOBHHEH 3aCBOITH 37100yBad OCBITH (3araJibHOI 4n
BHIIIO1), OCKUIBKH IIe HE BiJIOBigae moTpedamM MoJio-
JIOTO TTOKOJIIHHSI 1 CYCIUJIBHUAM 3anuTaM. MyJbTHKYIIb-
Typaji3M HUHI CTa€ OJHUM i3 TOJIOBHHX 3ac00iB BUXO-
BaHHS B MOJIOZI KYJBTYPH CHUIKYBaHHSI, TOJIEPAHTHO-
CTi ¥ TPOMAJITHCHKOT BIITIOBIIaTBHOCTI, YCBIIOMIICHHS
BJIACHOT HAJIS)KHOCTI JI0 TIEBHOT KyJIBTYPHOI CITIIBHOTH,
ICTOpUYHOT TpajawMilii, a TAKOX TOTO, MO CIUILHOTH i
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Tpaauii i pi3Hi, ¥ y iHIIMX BOHM — 1HIIIi, ajie B/l TOTO
HE MCHIII Ba)KJIHBI.

Huninize 3aroctpeHHs i MisliTapusarist Mi>kHapo-
JHHUX BIJIHOCHH, INPUYHMHOIO YOTO CTaja arpecuBHa
BiliHa P® mpotn Ykpainu, nemMoHcTpallis Heto iMrep-
CBKHMX aMOIliif 1010 IHIIMX CYCiAHIX JIepkaB, aKkTya-
J3y€ TOMIYK ONTHUMAIBHOTO 3MICTy TI'POMaJSHCHKOI
OCBITH 1 METOIUK 11 ynpoBaJKeHHs. MIXKCTHIYHI BiJl-
HOCHMHH B YKpaiHi Ta Ha MPHUKOPJOHHUX TEPUTOPIAX
CTaNy ToJieM 1 3aco0oM TiOpHuaHOI BiffHH pOCiHCHKOT
BIaau NMPOTH YKpainu. [lompu HOpMH MiKHApPOIHOTO
TpaBa, MPOIECH €EBPOTICHCHKOI Ta €BPOATIAHTUIHO] iH-
Terpamii, sKi 31aBaixocs 0 YHEMOXXIMBHIN BHKOPHC-
TaHHS €THIYHOT'O YMHHHKA SIK TIPUBOJLY Ta MIPUYUHH 10
BiliHH, OJIiTHYHE KepiBHUITBO P® BHKOpHCTOBYE /ISt
PI3HOMaHITHUX MPOBOKAIiil ICTOPUYHO CKJIAIHI MiXe-
THIYHI BiTHOCHHH MiX HapOJaMH, IO 3aBXKIH MPOKH-
BaJIM MOPYY. BUKOpUCTaHHS €THIYHUX/HALliOHATBHUX
(baxTOpiB € cKi1a0BOIO ridpuaHoi BitftHn P npoTu uu-
BIJTI30BaHOTO YCTPOIO CBITY.

Buxsaan ocHoBHoro marepiany. Ilporsrom
CTONITh yci Hapoau €Bponu (YKpaiHa He BUKITIOUCHHS)
BOHMpany B cebe eIeMEHTH PI3HUX KyIbTYp V BHUIIIIL
MOBHHX €JIEMEHTIB, TPagulliid, iieH, BipyBaHb TOIIO.
et mporiec B icTopii BimOyBaBcs MO-Pi3HOMY: IIIIXOM
MOTJIMHAHHS, MITpalil HaceJIeHHs, TOPTiBIli, HACUIIbHHU-
I[KOTO TEPECEIICHHS/BUCEICHHS, OKYyIAIlil, BiiHH,
3MIlLIEHHsS. KOPAOHIB, IMIIEPChKOI €KCHaHCIl Ta KyJjb-
TypHOro oOMiHy. B3aemHi BIUIMBH BiIOyBaroThCs Ta-
KO 3aBJISIKU CIIJIBHUM KOPJOHaM, AisUIbHOCTI MiXKHa-
POIHUX IHCTUTYIIiH, BU3HAHHS B MXKHAPOJAHOMY TIpaBi
Ta MPAKTHIIi IPaB KOPIHHUX HAPOiB, MCHIIMHH, 1, 3pe-
IITOFO, 3POCTAOYOTO BILIUBY Tiobaimizamii. Li MmypTu-
KyJIbTYpHI €IEMEHTH € CKJIaJ0BOI0 MUHYJIOTO i cydac-
HOTO KOKHOI HaIlii 1 iX ciix BpaxoByBatu, J0AI0YH PO
CTaJIMHA JEMOKPAaTUYHUNA PO3BUTOK, KU HEMOXKJIMBUN
0e3 icHyBaHHsI KOHCOJIIIOBAaHOT'O CYCHiJIbcTBa. BoHH €
HEBIJl’€MHUM €JIEMEHTOM Y (opMyBaHHI Hal[lOHAJIBHOT
CaMOCBiIOMOCTI JTFOJ€EH, X HALIOHAILHO-TIOJITHYHOT i
rpoMaasHCbkol ineHTH(IKalil. AJpKe IJCHTHYHICTD
0COOHMCTOCTI HE € Harepe]] BU3HAYSHO0, CTAJION, BOHA
3aBXKIH lepedyBae B ctaHi GopMyBaHHS, PO3BHUBAETHCS
y BIAMOBiIE HA 3M00YTHH KUTTEBUM NOCBiM, BKIFOYA-
I0YH OCBITY Ta caMOOCBITy. Lle & cTocyeThcs 1 Hatio-
HaIBHOI i1eHTHYHOCTI. BoHa Oyia copmoBana i mpo-
JOBXy€ (popMyBaTHCS CIIIJIBHUM JI0CBIZIOM: SIK IO3UTH-
BHUM, TaK 1 HEraTUBHUM, CIIABETHUM 1 TaHEOHUM,
CBITIIMIM 1 TEMHHUM.

MyIbTHKYJIBTYpHA OCBITA € OJHHUM i3 3ac00IB BU-
pillIeHHs TPOOJIEMH MEHIIHH, CIIPHUSIE PO3BUTKY KPUTH-
YHOT'O ¥ CAMOCTIMHOIO MUCJIEHHS iHAMBIIA, 1[0 BJIACHE
€ OJIHIEI0 13 OCHOBHUX IIJIeH CydacHOi OCBITH. MyJib-
TUKYJIBTYPajli3M, BBaXKaeMo, TpeOa po3IIIsAaTH JIHIIE B
COILII0ICTOPUYHOMY MOMEHTI, Y KOHTEKCT1 iICTOPHYHOTO
PO3BUTKY H CBHOTOAEHHS KOXHOI OKPEeMOi KpaiHH.
SAxmo s HuHimHIX ©pannii Ta HiMewunHu roctpo
CTOITH IHUTAHHS MITPAHTIB 31 CXIHUX MYCYJIbMaHCh-
KUX KpaiH, To 11 YKpaiHu npoGiieMamMu, oB’ i3aHUMHU
3 0araToKyJbTYpHICTIO, € ICTOpHYHA IaM’sTb,
OB’ s13aHa 31 CKJIaJHIM iCTOPUYHUM MUHYJIM B3a€MO-
MPOXKUBAHHS 1 B3a€EMO3B’A3KIB Pi3HUX HAPOIIB Ta €T-
HOCIB Ha TPaHCKOPAOHHHUX TEPUTOPIAX, BiIMiHHI perio-
HaJbHI 1CTOPWYHI W KyJNbTYpHI TpamWiii, pi3HUI

COIaTbHUH, CKOHOMIYHHM, MOJITUIHUN TOCBiA Y Po-
3pi3i MOKOJiHb, TIEPEMIIICHHS] HACEICHHS 31 CXiTHUX 1
MiBAEHHUX o0nacTell B iHIII PEerioHn KpaiHu, a B Iepc-
MEKTUBI — TIPUTUTAB HEOOXITHOT JUIs BIIHOBIICHHS ITiC-
JSIBOEHHOT CKOHOMIKH POO0OYOT CHJIH 3 IHIIHUX (HEEBPO-
neichKIUX) KpaiH.

KoHnenuiss MyJnbTHKYJIbTYpHOI OCBITH BHHHKJIA
Ha CTHKOBI (izocodii, ncuxoorii, neJaroriku, aHTpo-
nosorii. If mpoBinHUMY inesMu € piBHICTB, IeMOKpATH-
3ais Ta MPOCBiTa, caMe BOHA HAWOLIBIIIO0 MipoIo Mae
(hopMyBaTH 3MATHICTH JIIOACH PiI3HUX KYIBTYp AO CIIi-
npHOT poOoTH. TeopeTnkn MyIbTHKYIBTYPHOI OCBITH
31e0UThIIIOT0 6a3yIOTHCS HA MPHUHIUIIAX IOCTMOJIEPHI-
cTepkoi dinocodii, sika, cepes iHIIOTO, epeadavyae Bu-
3HAaHHSA HEOOXIAHOCTI OHOBJICHHS HAILIOHAJIBHUX I[iH-
HOCTEH 4yepe3 KyJbTypHHH Jiajior, JeMOKPaTU4Hy Ky-
JBTYPHY MOJITUKY, COLIOKYJBTYPHI MOJITHYHI 3MIiHH.
ETHIYHUMI/HALIOHATBHUHA acleKT OCBITH BIUIMBAE Ha
nepeady KyJbTYpU OJHI€] CHUTBHOTH BiJl TIOKOJIHHS
JI0 TIOKOJIIHHS Ta TIOB’SI3y€ Pi3Hi rary3i ryMaHITapHHX
HayK. Y cydacHHX yMOBaX riio0ai3amii, MOCHICHHI Mi-
rpaniiHUX IpoIeciB y 0araTbox KpaiHax, 3Ha4Ha yBara
MIPUIUIAETHCS MOACPHI3allil CHCTEMH OCBITH HUIIXOM
BHECEHHS 10 Hel MOJIKYIbTYPHUX KOMIOHEHTIB.

Haii0inpury yBary ocBiTa Ha 3acafgax MYJIBTHKY-
JBTYpaji3My NPUILISE BAXOBAHHIO BiIOBIIHUX MOpa-
JBHUX 1 TPOMAJSIHCBKMX HOPM, SIKi B IOJQJIBIIOMY
BIUIMBATUMYTh Ha HPUHHATTS OCOOOI0 BaXJIMBUX Di-
IICHb Ta BYMHKIB, KEPYIOUHCh MOPAIILHUMH IMIIEpaTH-
BamMH. YkpaiHcbka pociinauns C. JlpoxokuHa 3a3Ha-
YW, M0 MYJIbTUKYJIBTYpHA OCBITa Ma€ MICTUTH TPH
OCHOBHI €JIEMEHTH: HaBUYaHHS, BUXOBAaHHSI Ta iH(pOpMa-
HifHO-TIPOCBITHUIIBKY HiSUTbHICTB. METOI MyIBTH-
KyJIBTYPHOTO HaBUaHHS € 3a0€3NEeYeHHS yMOB IS
oJep)KaHHs 37100yBadaMH OCBITH KOMIUIEKCY 3HAaHb,
YMiHb, HABHYOK, 5IKi BiTOOpaXaroTh MOJIKYIBTYPHICTh
CYCIHIJIbCTBA, B SIKOMY XHBe iHAUBIA. IcTopist HapouiB,
€THOIIOJITHKA, MDKKYJIbTYPHI KOMYHiKallii, KyJIbTypo-
JIOTis1, €THIYHA TICUXOJIOTis,, MOBO3HABCTBO — II€ TAIEKO
He NTOBHMH Iepelik rajy3eil HayKH, 3HaHHA 3 SIKUX Ma-
10Th OyTH BKJIIOYCHI a00 B HaBYaJIbHI IJIaHU, 200 XK y
OpOTPaMH 1 3MICT OCBITHIX KOMIIOHEHTIB y CIJIbHOTAX,
SIKI XapaKTepu3yIOThCs sK modikynbtypHi [1, c. 103].
3aranom, MyJIbTHKYJIBTYPHA OCBITa PO3IIIAAETHCS SIK
caMOOYTHSI OCBITHSI TCHICHIIISI, METOIO SIKOi € pO3po0Ka
BIJIMIOBITHUX JIOTIYHO OOIPYHTOBAHUX OCBITHIX IIPO-
1ECIB.

3 MYJBTHKYJIBTYPHOIO OCBITOIO AaCOIUIOETHCS
HacamIiepel TOJIEPaHTHICT K BU3HAHHSI Ta [0Bara Jio
HepeKoHaHb abo CrocoOiB KUTTS, SKI BIAPIZHIIOTHCS
BiJl BIIaCHUX. MyJBTHKYJIBTYpaji3M, 3aCHOBAaHMH Ha
3araJlbHOJIIOICEKHX LIHHOCTSX, Ha MPHUHIUIAX PiBHO-
MPAaBHOTO CITIBICHYBAaHHS Pi3HUX (HOPM KyIBTYPHOTO
KHUTTS, Y TOMY YHCII H CyOKyJIBTYpHHX (QOpM, MOXE
CTaTH ISl TOMIKYJIBTYPHOTO, ()parMEHTOBAHOTO CyC-
MILCTBA TaKOK 00’ €HABYOM0 ifeooriero [1, . 98].

[MoxnikyspTypHa OCBITA € CKJIaJHUM HaBYaJIbLHUM
MIPOILIECOM, SKHH OXOIUIIOE MPAKTHYHO BCi CTOPOHH
HaBYAJILHOTO IPOIECY, MOJITHYHE Ta aKkaJeMidyHe ce-
penoBHIe HABYANBHUX 3aKNafiB ycix piBHIB. ['010B-
HOIO PHCOI0 MYJIbTUKYJIBTYPHOI OCBITH BBa)XaeTbes il
MDKIUCIMILTIHAPHICT, 10 JA€ MOKJIMBICTh TOBOPHTH,
o0 MYJBTHKYJIBTYpalli3M B OCBITI IPYHTY€ThCS Ha
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pi3HOMaHITHUX METoJIaX 1 popMax HaBUAHHS, SKi MIPH-
TaMaHHi 06araThbOM TPATUIIHHUM nuciuiutiaaM. [lika-
BUM € Te€, W0 MYJBTHKYJIbTYpali3M € OCBITHIM 1
COIIIAIEHUM 17IeaJloM y CEHCI TOTro, IO BiH Ma€ BiTHO-
IIEHHS JI0 BCIX KyJbTYp, HaBiTh JIO THX, SIKI HOTO He
BU3HAIOTh 1 IOCIYTOBYIOTHCS TPAAMIIHHUMH ILiHHO-
CTSIMH y TIOTJIsIaX Ha OCBITHIHM mpouec. He MeHI Bax-
JUBUM € Te, M0 MYJBTHKYJIbTYpHa OCBiTa
OpIEHTYETHCS HE JIUIIEC Ha BUBUCHHS «IHIIOTO», a i Ha
HornroJIieHe BUBYCHHS ceOc camuX. Takui KOHTEKCT
MYJBTHKYJIBTYPHOTO IiIXOXy B OCBIiTi CIIPAMOBYE Ha
BUCBITJICHHS TUTaHb BiJIMiHHOCTEH HE JIMIIE MiX Pi3-
HUMH €THIYHHIMH/HaIiOHAJTbHAMH TPYTIaMH, aJe i yce-
penuHi OHIET TPYITH, 3aJ€KHO Bif] BIKY, COILIAIbHOTO
CTaHOBUILA/IOCBIY, PENIriHUX TEPEKOHAHb TOIIIO.

OCBITHIMH KOMIIOHCHTaMHU, SIKi LIJIECIPSIMOBAHO
3a CBOIM 3MICTOM BIUIMBAIOTh Ha ()OPMYBaHHS IpoMa-
JITHCBKOI 1 HAIIOHAJBHOI iICHTUYHOCTEH, € BC1 CyCHi-
JBHO-TIOJIITUYHI W COI[laIbHO-TYMaHITapHI JHUCIUII-
JIHM: BITYM3HSAHA ICTOPIs # iCTOPis BCECBITHA, TpoMa-
ISTHCHKA ocBiTa, ¢inocodis, COLII0JIOT IS,
MPaBO3HABCTBO, moiitojoris. [lomikymeTypHicTs, Oa-
raTOINEPCIEKTUBHICTh y HABUAHHI HacamIlepes Harlio-
HAIIBHOI icTOpil Mae 30CepeKyBaTUC HA TOMY, MO0
3pO3yMiTH, SIK JIIOAW, CYCIHIJIBCTBO CTald TaKUMH,
SIKUMH BOHU € Harernep. 3aCBOEHHS 1HIINX HABUAIbHUX
MPEeIMETIB I03BOJISIE OCMUCITIOBATH B3a€MO3aJIe)KHOCTI
pi3HMX cdep i enoX KUTTS CyCHiIbCTBA, YAHHHUKH, SIKi
3a0e3mneyuyBaid i 3a0e3MeuyoTh CYCIUIbHUNA Mporpec,
METOIO SIKOTO € 30epe)KeHHS JIFOICHKOT IUBITI3aLil.

Oco0nuBy yBary AOCIITHUKH 3BEPTAIOTh CaMe Ha
ictopiro. Ille Bix gacis Ilepmroi cBiTOBOI BiltHM MOIIH-
PIOIOTBCSI CYZKCHHS, 1[0 caMe BUBUCHHS HAIllOHAJb-
HUX ICTOpPif MPOBOKYe BiHU Mix Hapomamu. [lodec-
HU mpodecop ictopii VYuiBepcutery Kapmidda
(Vennc) P. Ctpamiinr, aHANi3yIOYH BUKIIAaHHS 1 HAaB-
YaHHS €BPONeichKol icTopil XX CT., BIIMITHB, 1110 3BH-
YHOIO OyJjia TEHJCHINS] MPEACTABISATH ICTOPIO HAIlil
Tak, HIOM BOHA € Oe3MepepBHOI0 Oe3MepEPBHICTIO, 110
MOB’SI3y€ CHOTOJICHHS 3 JaJEKUM MUHYJIUM. Bynab-siki
ICTOPUYHI PO3PUBU PO3MIISIAIUCS SK BIIXUICHHS BiJ
HOPMH, MiJIKPECITIOBaNacsl YHIKaJbHICTh Halii, a He
CHAJIINHA, SIKOI0 BOHA IIOCIYTOBYETHCS cama 1 Ji-
JUTHCSA 3 IHIMMHU. HaronomnryBanocst Ha OJHOPiTHOCTI
HapoJy, KyJIbTypH, MOBH 1 TPaAMILii, a KyJIbTypHE Ta
eTHIYHE PI3HOMAHITTS HE MmoMidanocs. Y BHKIaJaHHI
Ta HaBYaHHI €BPONEHUCHKOT iICTOPI1, TAKOXK 3a3BUYA Be-
JIMKa yBara MpualsIIacs KOHQIIKTaM — K THM, SKi BO-
3BEJIMYYIOTh CJIaBHI IEPEMOTH, TaK 1 THM, SIKi BUITPaB-
JIOBYIOTh TPUBAJINI CTpaxX, HACTOPOKEHICTh a00 HeHa-
BUCTh, @ HE IMepioaM MHUPHOTO CIIBXHUTITS Ta
B3a€MHOTO CIIBPOOITHHIITBA [4].

3araioMm €BpoONEHChKa CyCHiIbCTBO3HABYA CITiTb-
HOTa B OUIBIIOCTI CBOIH MIATPUMYE YMKY, sIKa 3Hai-
nuia BigoOpaxkeHHs B ponoBini [lapiamenTcbkoi Aca-
MOnei Panu €Bporm «IcTopis Ta HaByaHHS icTOpIi B
€pormi» (1995 p.), mo, nonpu yci HeOe3neKn Hap-
YaHHS iCTOPIT 3 HAIIIONEHTPUYHHUX MO3HIIIN, HE MOYKHA
3armepedyBaTH NPaBo HAIllOHAJIBHOI CIUIBHOTH Ha 11 ic-
Topito. Came icCHyBaHHA IpynH nepeadavae iCTOpUIHY
€BOJTIOIIII0, SIKa BU3HAUAE ii 3TypTOBaHICTh. TOMY HOP-
MAaJIbHO, 1[0 KOKHA HAIlisi Ma€ HaliOHAJIBHY 1CTOPIIO i
0 icTOpUYHA 00i3HAHICTh MOBUHHA JIEXKATH B OCHOBI

HaIlOHAJIBLHOI TOIITHYHOI cBimoMocTi. [TociigoBHE mo-
SICHEHHS — TpiyM(anbHe uu Tpariune — 0e3nepepBHOCTI
HAIIi1, CTa€ MaTPiOTUYHOK HEOOXITHICTIO.

Haronomyerbces, 1o npo6iema BUHUKAE, KOJIU Bi-
JMOYBa€ETHCS MEPEXij BiJ HAI[IOHAIBHOT ICTOPIT 10 HaIli-
OHAICTUYHOI, SIK I1e yacTo OyBae. IcTopis Toxi crae 3a-
coOoM mpomaranau Ta iHgokTpuHaiii. Tozi sk Hamio-
HaJIbHA 1CTOpIs IMyKae 00’€HABYMX CJICMCHTIB IS
MTOSICHEHHSI CBOTO iCHYBaHHS, HAaLllOHAJTICTUYHA iCTOPIs
HAMaraeTbCsl BUMIPABIATH MaTPiOTHYHI IIIHHOCTI, TOCH-
JFOIOYH eNivHi Ta Mi(iYHI aceKTH i «HaIliOHAJBHI»
ocobmmBocTi. BoHa 30cepemKyeThCs Ha BIAMIHHOCTSX
00 CYCIOHIX KpaiH, 3BeNndye yHipOpMi3M, MPHUXO-
BYE€ ICTOPIIO PETiOHIB 1 MEHIIIHH, 3aBKIH BU3Ha4Yae cede
I0JI0 30BHIIIHIX BOPOTiB. L{e MOXKe CIPUYNHUTH CTHI-
yHi KoH}IiKTH. | Bce x icTopis OinbinocTi kpaid (Yk-
paiHu y T. 4.) NepeBaKHO Pi3HOMaHITHA, 0araToKyJb-
TypHa i1 GaraToeTHiIuHa, i3 30BHIIIHIMY BIUIMBaMH, SIK1
€ HACTIIbKY BUPIIIATBHIMH, 1[0 1HOJI1 BaXKKO CKa3aTH,
KOMY OiNbIIIe 3aBISIyBaTH — «IHO3EMIIIM» UM KOPiH-
HHUM >KUTEIISIM.

Sx BigmituB P. Ctpammir, miHIT pO3MeXyBaHHI
MDK HAI[iOHAIBHOI Ta HALIOHAJIICTUYHOIO iCTOPIEIO
pO3MHUTA 1 HE JIHIIE B MIKUTEHOMY Kypci icTopii XX cT.,
aile ¥ y maBHIH icTopii HaiOHANBPHUX JEp)kKaB HaBda-
JBHI TIpOrpaMu 1 BHKJIaJaHHsS 1CTOpii 4acTO MOXYTh
OyTH eTHOLGHTPUYHMMH ampiopHo [4, p. 141]. 3Bu-
YaliHO LIJIKOM 3p03yMLJIO, IO HApaTHUB BITYM3HSHOI ic-
TOpii Oyle BU3HAYATHUCS ICTOPIEI0 YKpATHCTBA SIK Haii-
OIBLIOr0 HALIOHAILHOTO YTBOPEHHS, JOMIHaHTHOL
MOBHO-KYJITYPHOI CHUTBHOTH, TUTYJBHOI Harlii. Box-
HOYac, BapTo Oyio O Oinblne yBaru mpuOUIATH icTOpil
PI3HHUX COIiaIbHUX TPYTI (3a TCHACPHUM, BIKOBHM, €KO-
HOMIYHHM, TOJITHIHHUM, PENirifHUM, €THIYHHM PO3-
MEXYBaHHSM), iX BHECKY B PO3BUTOK Hallii Ta HaIliOHA-
JBHOT KyJBTYPH, 30€peKSHHS TPAIUIIii Ta iICTOPHIHOT
TATJIOCTI CHIJIBHOTH, 1[0 MEINKA€E Ha TEPUTOPIi cydac-
HOT Ykpainu. | HaBiTh B yMOBax €K3UCTELIWHOI BIHHU
Yxpaiau npotu arpecii P® yce x po3mmupeHHs MacIi-
TabiB 1 3MICTY HIKIJIBHOTO MPEAMETY iCTOpIl HIIIXOM
BBEJICHHS OUIBIIOT KIIbKOCTI €BPOIEHCHKOI icTOpIT U,
NpUHANHMHI, 1CTOPIT CyMDKHHX 3 YKpaiHOIO KpaiH, reB-
HOIO MIpOIO MOXe€ JIOTIOMOI'TH MOJI0JIATH NTPOOIIEMH arl-
PIOPHOTO €THOLIEHTPHU3MY, PO3MINPUTH CBITOTIISIHI IO~
PHU30HTH TPOMaJISTH, COPUSTH KOHCOMiIamii MyJIbTHKY-
JBTYPHOTO YKPAiHCHKOTO CYCIIJIbCTBA, (POPMYBAHHIO
YCBIIOMIICHOT TPOMAJISTHCHKOT 1IEHTUIHOCTI.

MynbTHKYJIBTYPHICTE B YKpaiHi — Lie HE JIMIIe
npo pi3HI €THOCH 1 HAIIOHATIBHOCTI, IIe 1 PO Pi3Hi pe-
TlOHM KpalHHM, XKHTEIl SKUX epeOyBalld TPUBAIHMH ic-
TOPUYHUI Yac IiJ| BILIMBOM Pi3HHX JIeprKaB, Pi3HUX I10-
JITHYHUX, eKOHOMIYHHX, KyJIbTYPHHX IIIHHOCTEH 1 Tpa-
mumid. HuHi, Komm gepes pocificbKo-yKpaiHCBKY BilfHY
6araro *KMTeJB CXi/HUX 1 MBJEHHUX obnacTeil Ykpa-
THM 3MYIIEHI MepehKIpKaTh B iHIII perioHH, He30ir/cy-
MePEYHOCTI IIEHTHYHOCTEH IPOMaIsiH, 3 OHOTO OOKY,
MOPOKYIOTh TIEBHI KOH(JIIIKTH, a 3 IHIIOTO — y4aTth
KHTH, CIIPUHMAaIOUYH «iHAKIIICTb, 3aII03MYYI0UH O0Ch
i3 HeT Ju1s cede, CIIpUsI0YN, 3pEIITOI0, KOHCOI ALl Cy-
CHIJIBCTBA.

YkpalHCBKHH iCTOPHK, KOJMHUINHIN B’s3¢Hb 00i0-
sukiB JIHP 1. Ko3noBchkuii Ha BIacHOMY JIOCBiIi Tiepe-
KOHaBCsI, IO 3HAYHOIO Mipoto Tparexdiss Ha Jlonbaci,
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KOJIM JIIOJW B3sUTH 30pofo i ctanu mij mparopu PO,
CIIpUYMHEHA TYMaHITapHUM HEBITJIaCTBOM, HacaMIie-
pel, eJeMeHTapHUM HE3HaHHSM icTopii, sKe JIerko 3a-
MIIIY€THCS ICTOPUYHUMH MihaMH, 10 iX aKTHBHO IIPO-
JOYKYIOTh MaHIIyJISITHBHI NPONAaraHuCTChKI pecypcu
kpainu-arpecopa. Kopinust npooiemu nux soaeit (i ax
BUSIBUJIOCS], yCi€ KpaiHn) BiH yOauae B OpakoBi miarpy-
HTS JJIs1 MUCJIEHHSI 1 KOHCTPYIOBaHHS BJIACHOI TyMKH,
SKe MO>KE 3a0€3MeUNTH JINIIE TyMaHiTapHe 3HaHH:. [ 0-
BOpSTYM PO HAaBUYAHHA iCTOpIi, BIH BiAMITHB, IO «3a
KOPZOHOM Y KJIaci 3a3BHYail 30CEpEIKYIOThCS Ha BHUB-
YeHHI KyJbTypHU MOBCAKICHHS. YUHI Ai3HAIOTHCS, YM
JKIJTA 3BHYAMHI JIIOAW B €ToXy 0apoko abo cepemHb-
OBIYYsl, 0 BOHM 1M Ta SKUH OAST HOCWIH, SIKUMH
Oynu ixHii cBiTorisn 1 mosexinka. Ilpocti dakrtu 3
SKATTS 1HKOJIM BaXKJIUBIIII 3a [TEBHI BU3HAYHI JATH, AKi
€ pajie HacliJKaMH TOro, 1o BigOyBajocs B yMmax i
cepIsixX 3BUYAHUX JroJiel. | mpo 1e BapTo roBOpUTH»
[2].

lonoBHIM 3aBIaHHAM T'yMaHITApHOI OCBITH OYJI0
i € B yci 9ac ¥ ycroau (opMyBaHHS MHCJICHHS, a HE
npocto nepenada indopmartii. Toxi y Morroni Mosxe BU-
HHUKAaTH BHYTPIIIHE Oa’kaHHS 3’ACYBaTH, KMM BOHA €
(Ha ocoOHCTICHOMY, KyIIBTYPHOMY, €THIYHOMY, HaIlio-
HaJIbHOMY, TPOMAaJITHCBKOMY PIBHSX) Ta 4OTO Ma€ Ipa-
THYTH SIK CIIJIBHOTA, Oyne chopMOBaHa 31aTHICTh pe-
(hrIekcyBaTH Ha HABKOJIMIIIHINA CBIT HA OCHOBI TJTHOWH-
HOTO T'YMaHiTapHOTO 3HAHHSI.

Sk He MPUKPO BU3HABATH, ajie 3a MOHA TPUILSATh
POKIB HE3aJIe)KHOCTI, JiepKaBHa I'yMaHITapHa MOJITHKA
He 3a0e3medniia YMOB JJIs IOJOaHHS He30iry miHHic-
HUX OpI€HTAIliil XUTETIB Pi3HUX PETiOHIB YKpaiHH,
YIEPEIKEHOTO IX CTaBJICHHS JI0 IHIIOCTI» CBOIX CIiB-
BiTYM3HMKIB. Hacammepen, me crocyeTbes iH(opma-
[IITHOTO TOJIA, SIKe 3arayioM Mo YKpaiHi (3 MEeBHUMH
BiIMIHHOCTSIMH y PETiOHAX — IiBJICHHO-CX1IHUH, IIeH-
TpalbHUH, 3aXiJHUI) OYJIO MiJl BEJIMKUM BILIMBOM PD
HaBiTk micist 2014 p. Y cucremi ocBiTH (3arajipHoi i BU-
1101) MOCTIHHO BiIOYyBAaIOCsS 3MEHINEHHs 00CATY HaB-
YaJbHOIO Yacy Ha BMBYEHHS JWCLHUIUIIH TyMaHitap-
Horo 6noxy. HaBuanbHuii koMnoHeHT «I poMajsiHCbKa
OCBiTa» sIK 000B’SI3KOBHH [UIsi CTapIIOKIACHHUKIB OYyB
BBE/ICHUH JIMIIE KiJIbKa POKIB TOMY, 3a HPOrpamoro
Hoga yxpainceka mxona (HYIL) nmependadeHo inTer-
poBanwuii kypc «Icropis. ['pomansHCEKa OCBiTa». ['0BO-
pUTH PO e(EKTHBHICTh TAKOTO HOBOBBE/ICHHS LIE 3a-
paHo.

B VYxkpaiHi, sk 1 B iHIUX KpaiHax €Bpory, Oyiu/e
HaceJieH] IYHKTH 3 KOMIAKTHUM MPOXKUBAHHSAM TIpe/l-
CTaBHHKIB 0araTboX Haiiil i TPAaHCKOPIOHHI TepUTOPIT
31 3MINIAHUM ETHIYHMM CKJIQJIOM HaceJeHHs. 3Mi-
IICHHSI aKIIEHTIB Ha €THOCOIIaIbHI MPOIIECH, Ha OOy~
TOBE KUTTSl HACEJICHHS HE JIMIIE 3 TOYKH 30py Marepi-
IBHOTO 3a0e3le4eHHs, BTUICHHS JIep)KaBHOI IOJIi-
THKH, @ HacaMmIepe], Ha MDKKYJIBTYpHE CILIKYBaHHS
MPOCTHX yKpaiHIiB, MOJSKIB, €BPEiB, YropIiB, IPEKiB,
KPUMCBKHX TaTap, HIMIIiB, POMIB TOLIO CIIPHsIO O BU-
3HAUCHHIO POJIi PI3HUX YMHHHKIB (€KOHOMIYHHUX, TTOJTi-
THUYHMX Ta iH.) Y BUHUKHEHHI KOHQUIIKTHUX CHTYyaIii
Ha eTHIYHOMY, HaIliOHAJbHOMY IPYHTI, (hOpMyBaHHIO
PO3YMIHHS OCHOB B3a€EMOPO3YMIiHHS, TOJIEPAHTHOCTI,
criBnepexxuBaHHs. Takuil miaxix eGekTHBHUI Takox

JUTST pO3yMiHHA OaraThboX MPOIECIiB i MOMIA HUHINI-
HBOTO NEPIOY CYCIUTBHOTO PO3BUTKY, JUISl TOSICHEHHS
BHYTPIIIHIX 1 30BHILIHIX NPO0JIeM CyBEpEeHHOTO YKpa-
THCBKOTO JIep)KaBOTBOpEHHsI, €qHocTi €C i ychoro 1u-
BiJTI30BaHOTO CBITY, OCOOJIMBO IIiJ] THCKOM aBTOPHUTAp-
HUX TEHACHIIH, aJUke MPAaKTHYHO HEMOXKIIMBO 3pO3Y-
MITH CYIIEpEeYHOCTi ChOTOJAEHHS 0€3 pO3yMiHHA iX
BUTOKIB Y HEIaJIEKOMY/IaJIEKOMY MHUHYJIOMY.

Ha namy nymky, HaraiapHOIO € ToTpeba y pedop-
MyBaHHI OCBITHBOI CHCTEMH y HANpsMKY ii TyMaHiTa-
pu3atii, ampke ocoba Oyab-sakoi mpodecii € Hacammepen
JFOWHOI, TPOMAISHIUHOM, CYCIJIHHO-TIOMITHIHAM
Cy0’€KTOM, a He JIUIIe TBHHTHKOM ITOCTiHAYCTpiaTbHOT
cucteMd. HeoOXiHO TakoX 3ampoBa/KyBaTH HOBI
MiIXOAM 1 METOAM BUKIIAJaHHs/HaBYaHHS, HOBI HaBYa-
JBbHI MPOTPaMU 1 MiAPYYHUKH, KypCH TEPENiArOTOBKU
BuHTENiB. PO3KPUTTS BIaCHOI KPUTHYHOI, YacoM He-
IpuBa0IMBOT icTOPIi (HE NuIle CTpaXKIaHHs YKpaiHIiB
1 3BUHYBa4YeHHs B ycix Oimax CyciliB Ta MMIyBaHHS
CBOEIO YHIKaJIbHICTIO) MOYE JIOTIOMOTTH YKPaiHCBKOMY
CYCHIJIbCTBY OCMHCIHMTH CBOIO CIIPAaBXKHIO 1JCHTHU-
HICTh, HE BIIAIAI0YH Y JOTMATH3M, W iCTOPIs 3pEIITOI0
nepectane 0yTr 3ac000M MaHIITYJIAIII1 O THKIB Oy Ab-
SIKOTO 17ICOJIOTIYHOTO CIPSMYBaHHS. 32 HUHIITHIX YMOB
caMe BHKJIaZad MOXeE JIOHECTH JI0 3/100yBadiB OCBITH,
IO cepe]l YKPaiHIliB (K 1 cepest iHIINX HAPOJIiB) € i re-
poi, 1 6arauTH (yci, Hacamnepe, MepesoMHI oIl yK-
paiHCBKOi ICTOpIi MEpernoBHEHI TaKUMH CyNepedsIu-
BUMHU OcoOHCTOCTsIMH). TyT BapTo MOKa3yBaTH, IO
0COOMCTICTh Jli€ y TIEBHUX ICTOPUYHHX OOCTaBUHAX 1
HEOOXiTHO PO3YMITH, IO I1i 00CTABIMHU YacoM He 3aJIH-
[Iaf0Th BUOOPY IUTA yXBAJCHHS CKIIAIHUX PIllICHb 1 Ha-
BOJIUTH KOHTPOBEPCIHHI CYIDKCHHS, IO CIPHATHME
(hopMyBaHHIO CaMOCTIHHOTO iCTOPUYHOTO MHCIICHHS
MOJIOI.

3acTocyBaHHS NOJINEPCIEKTUBHOTO ITiIX0/Ty 30K-
peMa B HaBYaHHI icTOPil ChOTO/IHI B OCBITHIX 3aKJIagax
VYkpaiHu JONOMOrio O BUPILIMTH MUTAHHS KOTHITHB-
HOT'O JINCOHAHCY MIX 3MICTOM iICTOPUYHOI OCBiTH Ta: 1)
ICTOPUYHOIO TaM’SITTI0 POAMHHM, TUMH CIHOTaJaMHu,
SIKUMH JUTUTHCS CTapllie TOKOMIHHS (4aCTO 3 HOCTab-
TIE0 32 PASTHCHKUM Y4acoM); 2) «PerioHaIbHOI0» iCTO-
PUYHOIO TaM’ATTIO. TakMM YHHOM pEali30BYETHCS
MPUHIUN  TyMaHITapHU3alii/ IO MHONEHTPUIHOCTI 1
Yyepes JI0i JTI0JeH PO3KPUBAETHCS KOHTEKCT 3aralbHO-
HaIioHaNBHOI icTopii. [lo mpukianay, He BUBYCHHS Be-
JIMKOi KUTBKOCTI (DaKTOIOTIYHOTO MaTepiary (1aT, mo-
Jiif TOIIO), a TIOSICHEHHSI MEHTAJIBHOTO, KYJIBTYPHOTO,
NOOYTOBOTO KOHTEKCTY MKHTTS JIIOAEH y MEBHUH iCTO-
PpUYHMI TIepiof 1a€ PO3YMIHHS TOTO, Ha SKHX ileanax
(dhopMmyBaacs CBiIOMICTb HOMEPEIHIX MTOKOJIHb.

Humi, 30kpema, HapaTtuBu icTOpii pamsHCBKOTO
Mepioay MIHUPOKO BUKOPUCTOBYIOTECS PO sx 3acib rib-
PUIHOT BIiiHM IPOTH Y KpaiHU, TOMY BOHU NOTPeOyIOTh
po300py, MOSCHEHHS, TOJICPAHTHOCTI i TEPIUMOCTI, Ji-
TKOTO (DaKTOJIOTIYHOTO OOIPYHTYBaHHS Oy/b-SIKOTO
TBEPKCHHS B ITPOLIECi BUBYEHHS CKJIaJIHMX KOHTPOBE-
PCIHHUX ITUTaHb, a He Oe3anensuiiinol 3a00poHI/KIIeH-
MYBaHHS 4M YIEPeIKeHOi, HeapryMeHTOBAaHOI KpH-
THKHA. TakKuM 4UHOM, HE JIMIIE 3MICT HaBYaJbHOI JIHuC-
NWIUTIHK, a ¥ HacaMmmepea MeTOJWKa, JIOTika il
BHBYECHHA (POPMY€ T'YMaHICTUYHI I[IHHOCTI, eMOIIHNI
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IHTEJIEKT, )KUTTEBY MO3HUIIII0 TPOMATHUHA IEMOKPATH-
YHOTO CYCHUIbCTBA. B yMOBax MyJbTHKYIBTYpali3My
y BHBYCHHI icTOpii aKTyali3ylOThCs HHUTaHHS 1 IpO-
OneMu couianbHOI, KyJIBTYPHOI Ta IHTENEKTyalIbHOT ic-
TOpii, OPSAJ 13 3pOCTaHHIM IHTEpECY JO 3arajlbHOEB-
PONENCHKOI, perioHabHOI Ta TI100aIBHOI iCTOpii, npu
[bOMY HE BIJJKU/IA€THCSI IPUHIUI HAlliONEHTPUYHOCTI.

B ocBiTi 3 ypaxyBaHHSIM MYJIbTHKYJIBTYPHOCTI I1e-
penbadaeTbes OpieHTALS Ha PIBHOIPAB’ s, TUTIOPAITiZM,
BU3HAHHS PI3ZHOMAHITTA COLIOKYJIBTYPHOTO Cepero-
BUINIA, TEKOHCTPYKLiO Mi(iB 1 yrepemkeHb, BU3HAHHSI
OaraToBUMIpHOCTI OyAb-SKOTO COIIaIbHOTO SBUINA,
JIECTEPEOTHITI3AIlIS CIPUHHATTSA | MUCICHHS, PO3IIH-
pEeHHsI CBITOOAUeHHsT uepe3 PO3YMIHHS «IHIIOCTI.
OyiHa 3 OCHOBHHMX BUMOT Cy4acHOI OCBITH — I1€ HABUYMTH
JIFOJIMHY TapMOHI3yBaTH CBOI CTOCYHKH 3 IHIIMMH 4Ye-
pe3 YCBIIOMJICHHS BJIAaCHOTO KHUTTS SIK BUJIBHOTO BH-
0opy cepex PI3HOMAHITTS Pi3HOKYJIBTYPHHX CHCTEM,
BIZICTOIOIOYH BJIACHY CBOOOJY 1 MOBa)kato4u BUOIp KO-
)HOT ocobrcTocTi. [Ipy bOMY HISIKOTO TOJIIEPAHTHOTO
CTaBJICHHS HE MOXKe OyTH JO THX CIIIBIPOMAajsiH, SIKi
CTanu Ha OiK BOpOTa, KW MparHe 3HUIIUTH Y KpaiHy
AK AepKaBy W YKpaiHIIB K HAPOZ.

MyIBTHKYIBTypHA OCBiTa TOTY€ 3400YBadiB 5K
ayJMTOPIIO 3araJioM JI0 CTPYKTYPHOI piBHOCTI B Oopra-
Hi3aI[isgX, He3aJS)KHO BiJl Pac, €THIYHOI HAJICKHOCTI,
penirii, BIKOBUX, T€HACPHUX Ta IHIIUX BiAMIHHOCTEH.
TakuM 4MHOM, NpPAKTHKA BUKJIAJAHHS Ta HABYAHHS B
0araToKyJbTYpHI OCBITI BiIKPUTO BUpIIIy€e TocCTpi
npo0JieMH pacu3My, CEKCU3MY, T'eHepHOT HEPiBHOCTI,
roModo0ii, HeTepnuMocTi Ta kKceHo(poOii, MOXe CrpH-
AaTH (POPMYBAHHIO MOJIOJIOTO TTOKOJIHHS, BITFHOTO BiJl
yIepeIKeHb 1 HeTaTUBHUX HAILllOHAJIBHUX KyJIbTYPHHUX
CTEPEOTHUIIIB, PO3BUBATH MOYYTTS IIOBAary A0 iHIINX Ky-
JBTYpP, PO3BUBATH HABUYKH XKUTH y TAPMOHII 3 IHIIMMHU
KyJIBTYpaMH, 3HATH, IIHyBaTH i IOBa)kKaTH MOPSI 31
CBOE€I0, IXHIO KYJBTYPY, iCTOpPit0 1 Tpaauiii. MynbTu-
KyJIbTYpHHH MiJXiJ| Ma€ I'PyHTyBaTHCs Ha OCOOHCTI-
CHO-OpIEHTOBaHIH OCBITi, TOOTO BpaXOBYBaTH HE TY YU
IHIIlY €THIYHY YH KYJIBTYPHY CIIJIBHOTY, & BIJIBHOTO 1H-
JIMBiJa, IEMOKPATUYHY OCOOHCTICTB, 110 € TOJIOBHOIO
nidepanbHOIO IiHHICTIO [3, ¢. 204].

BucHoBkH. ['poMansHCBHKa OCBITa B MYJIBTHKYJIb-
TYPHOMY CYCILUIbCTBI Ma€ BpaxOBYBaTH MNEBHI IPHUH-
IIUITH, HE MOPYIIYIOYH MPUHIUI €AWHOI TPOMaSHCh-
Kol iIeHTHYHOCTI, maTpioTm3My. Lle, HacamIiepen, Bu-
3HAHHS IIHHOCTI KOXXHOI 0COOMCTOCTI HE3AIEKHO BiJ

pi3HUX comiabHUX ineHTHdiKaIiH. 3ac00H CyCIiILHO-
MOJNIITHYHUX OUCIHHUILUIIH MAOTh BEIUKHHM ITOTEHIAN
ISt POpMYyBaHHSI OCOOHMCTOCTI, sIKa MOBAXKa€ HaIlloHa-
JIbHI/€THIYHI/KYIBTYpHI i 0coOucTi cBOOOIH, SIK CBOI,
TaK 1 IHIIMX; € MPUXUILHUKOM iJeaNiB JIEMOKpATIl,
iz1el coliaJIbHOTO MapTHEPCTBA, CIIBXUTTA 1 CIiBpOOi-
THHULTBA, y NMpiopuTeTi Kol mepedyBaroTh moBara 1o
3aKOHIB JIep)KaBH, MAaTPIOTHYHI TOYYyTTs, TPOAYKTHBHA
IiSUTBHICTH JUIS BIAacHOI peaji3ariii i Ha 0aro cycminb-
ctBa. Lle popmyBaHHS TOJIEPAHTHOCTI, III0 BU3HAE IIa-
pasenpHe iCHyBaHHS Pi3HHAX KYJIBTYD, iX B3a€MOIIPOHH-
KHEHHSI, B3a€M030aradeHHs y pycii 3aralbHOIIOACH-
KHUX KyJIbTypHUX (Y IIUPOKOMY CEHCi) HamOaHb.
I'pomansganH YKpaiHu Mae po3yMiTH 1 TPUHHATH,
0 KyJBTYpa, iCTOPis, MOJIITHKA, MUCTETBO € Pe3yJIb-
TaTOM CIIIBXXUTTS | B3a€MOBILIMBY Pi3HUX €THIYHUX/Ha-
LIOHAJIBHUX/KYJIBTYPHUX CIUIBHOT, SIKi ii HacesuI i
HacemsatoTh. [Ipy 1IboMy He3alepeyHHM € iCHyBaHHS
3arajpHOi IIEHTHYHOCTI YKpaiHCHKOI MOJITHYHOI Ha-
1ii, YCBITOMIJICHHSI OCOOUCTICTIO cebe HOCIEM BiAMiH-
HOCTEH y MeXax €HOCTI. [ poMajsiHChKa OCBITa € TIPO-
BiTHIKOM TOJITHKY 30€peKeHHS W PO3BHUTKY BiAMiH-
HOCTEH ycepemuHi €IHOCTI i PO3BUTKY €THOCTI Ha
OCHOBI NIPUHITUIIIB IEMOKpPaTii, CBOOOIH i pIBHOCTI.
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Abstract

The reputation, image and position of each state in the world as a subject of international relations is directly
related to the national security policy implemented by it. National security is the ability of a nation to meet its
needs for self-preservation, self-reproduction, and self-improvement with minimal risk of harm to the core values
of its current state. According to another definition, national security is a set of officially accepted views on the
goal and state strategy in the field of ensuring the security of the individual, society and the state against external
and internal threats of political, economic, social, military and other states. The article states that the problem of
national security is one of the most urgent and complex problems in modern social and political science, and for
this reason, the study of its structural elements is particularly relevant. Also, in the article, the structural compo-

nents related to the scope of the national security problem were studied by giving a separate classification.
Keywords: national security, threat, national interest, international security, state policy, political independ-
ence, interantional rights, regional security, global security, state security.

INTRODUCTION: National security policy per-
forms as one of the main indicators of issues such as
political, economic, social and moral development of
the country, resistance to threats from the outside
world, effective state administration, domestic stability,
unity of citizens around national ideas, goals, actions,
participation in social and political life. National secu-
rity, first of all, presupposes the interests and needs of
people belonging to various social associations, institu-
tions and organizations in society, having different so-
cial statuses in the social structure, performing different
social roles. Therefore, national security is actually a
dynamic system of security-related relations and rela-
tions of all groups of the population within the bound-
aries of the unbreakable territory-state union.

If this system is effective, the normal life activity
of the population can be ensured in the conditions of
continuous socio-political, economic and other inter-
ests interdependence. It should be taken into account
that in modern times, in a situation where information
flows are increasing rapidly and scientific research is
deepening, it is very important to investigate the prob-
lem of multi-factor security.

In political literature, the concept of national secu-
rity was used for the first time in 1904 in the address of
US President Theodore Roosevelt to Congress. T. Roo-
sevelt justified the unification of the Panama Canal area
with the interests of "national security". In the follow-
ing years, this problem gained serious importance in the
research of American politicians. It should be noted that
American politicians see the source of the concept of
national security in the theory of "national interest".
Such an approach was proposed by the American soci-
ologist Y. Lippman. At the same time, some politicians
see national security as a means of power, that is, in
being stronger than other states or in the context of the
interaction of states, in providing optimal conditions for
the development of the entire system of international
relations.

B. Broudin, M. Khelner, H. Kissinger, Z.
Brzezinski, H. Morgenthau, J. Shlessinger and other
scientists had an important service in the investigation
of the national security problem. Currently, this prob-
lem is the central problem of the research activity of the
"strategic analysis" school. It should be noted that the
problem of national security is considered at three lev-
els: the security of the individual, society and the state.
Their place and role is dynamic, determined by the
level of development of social relations, political struc-
ture, and the degree of internal and external threats.
Thus, in authoritarian and totalitarian regimes, they pri-
oritize the safety of the society at the expense of the
safety of the individual. In democratically oriented so-
cieties, freedom and security of the individual are most
valued. In terms of content, national security is divided
into structural elements in various fields, to which eco-
nomic, political, state, information and other security
can be attributed initially.

In general, in the modern world, national security
policy should be carried out for the full realization of
national interests in the direction of the unification of
citizens, society, and the nation as a social organism.
National interests are a generalized expression of vital
interests of national security objects. In modern demo-
cratic society, the goal of the state and its security is to
be the guarantor of human rights and freedoms.

I1. Historical aspects of national security issues

It should be noted that the first comprehensive
study of threat and security was published by Kenneth
Waltz in 1954 under the title "Man, The State and War".
By analyzing the views of classical philosophers on
war, the author determines that there are two main ideas
in Western philosophy:

First, it is possible to reduce the conflicts that lead
to wars;

Second, it is possible to eliminate conflicts that
lead to wars.
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Both determinations led the author to answer the
fundamental question, such as “whether war is a part of
human nature” [39.p.63].

This question brought back the controversial issue
that arose in the understanding of European politics in
the 17th century in the form of "man as a dangerous
creature” again.

The idea that "man is a dangerous being" was cre-
ated as a result of the theories formed by biological re-
search in Europe in the 17th century. In particular, the
philosophical debates started by T.Hobbes and I.Kant
about "the good and the bad of human nature™ consti-
tute the historical background of the concept of "na-
tional security” in the 19th century. These disputes
arose at the core in parallel with Christianity's replace-
ment of teachings on religious and moral education of
the metaphor of "peace and violence" in human nature
by rational-deterministic concepts.

Although the term "national” in the concept of
"national security” began to be used in the political
sphere in the 19th century, the term "security” entered
European politics with the Peace of Westphalia in
1648. This peace is accepted the initial stage in the for-
mation of the modern European concept [27.p.356].

The Peace of Westphalia that ended the Thirty
Years' War in Europe, included peace treaties signed on
May 15 and October 24, 1648, in Osnabriick and Miin-
ster, with the participation of 275 representatives from
the Catholic kingdoms and Protestant kingdoms. The
treaty also ended the Eighty Years' War between Spain
and the Dutch Republic. The main feature of this agree-
ment is that the European states made the transition
from "the right of divine representation to the right of
mutual competition™. This also revealed the "concept of
sovereign states™ in Europe [12.p.40].

In interstate relations in Europe, the principle of
divine justice and the state of God (the right of succes-
sion to the Holy Roman Empire) was replaced by an
economic concept of “competitive relations”
[21.p.637].

With the Peace of Westphalia, the political powers
in the European system of interstate relations protected
economic relations, on the one hand and became the
guarantor of commercial relations at the legal level, on
the other hand. While Westphalia was considered the
first attempt to pave the way for the concept of interna-
tional relations, it also gave a new meaning to the con-
cept of security. Although the Peace of Westphalia was
entitled "The majesty of God and the Security of Chris-
tianity" in accordance with the traditional legal lan-
guage of Europe, it proclaimed "one global, eternal,
true and sincere Christian peace and friendship”
[24.p.36-37].

With this agreement, while the concept of "Chris-
tendom™ was replaced by the concept of "Europe”, em-
pires, dynasties and religious authority, which were the
political-religious foundations of Christendom, were
replaced by states. Thus, the states appeared on the
stage as the main actors of the international system
from the Peace of Westphalia in 1648. Security began
to become the basic principle when the state set the sec-
ular standards of political-legal relations. The states try-
ing to protect their own security also had the mission of

protecting the legal, political and economic relations
between each other. This led to the emergence of the
concept of security and the issue of security in Euro-
pean political thought [4.p.71].

The issues of "legitimacy of the ruler” put forward
by Machiavelli became the problem of "legitimacy of
state power™ in the works of T. Hobbes, I. Kant and J.
J. Rousseau in the 17th century. Within the framework
of this problem, Kant came up with the thesis of "crea-
tion of eternal peace", while Hobbes and Rousseau de-
scribed it as "the struggle of powers that constantly ben-
efit states from each other". Therefore, the task of the
states was to balance the power of the other in order not
to allow one to prevail over the other [9.p.207-220].

Security, which occupies an important place in the
Western philosophical thought and the concept of law,
paved the way for concepts such as "power", "power
relations", "movement", and "profit" to become a sub-
ject of controversy. These terms led to the formation of
concepts about security issues by currents such as ide-
alism, realism, liberalism and Marxism that emerged in
the 19th century [6.p.150].

The literal meaning of security, which is the equiv-
alent of the Latin word "securus™ in the form of English
"security”, is "tranquility". "Se" in the word "se-cura"
means "free from" in Latin, that is, "to be sure of some-
thing, to be comfortable and free." As a term used in
European political thought since 1432, security began
to acquire a secular essence from the seventeenth cen-
tury [15.p.1722].

As a term, security is the opposite of threat and
danger, and means freedom from fear. At the same
time, this word implies the realization of necessary con-
ditions for ensuring security (freedom from wants). In
other words, security means tranquility on the one
hand, and preservation of the continuity of tranquility
on the other hand [23.p.90-92].

The perception of security as a term denoting
"freedom" was directly related to the last two of his four
statements in the form of a) freedom of speech, b) free-
dom of belief, c) comfort in meeting needs, d) being
comfortable in the face of fears, voiced by US President
F. Roosevelt in the Atlantic agreement announcing the
establishment of the United Nations [43].

The concept of "national security™ in international
relations caused extensive discussions together with the
"National Security Act" adopted by the Congress on
October 18, 1947 during the time of US President
Henry S. Truman. The main aspect of this law is that
national security was pronounced as a term more about
politics [43.p.482].

However, the approach of the United States to the
concept of national security was liberal in nature. It is
interesting that the liberal view in explaining the con-
cept of national security reflects the position of US fed-
eralism [32.p.236].

To be honest, the concept of security was first in-
troduced into the political agenda by an idealistic phi-
losophy. In other words, there are also idealist, realist
and Marxist approaches in the concept of national se-
curity, unlike liberalism. Today's states defend this con-
cept from the prism of those ideologies, which in turn
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causes serious problems between states in matters of
national security.
111. A scientific-theoretical approach to the
problem of national security

For the first time, the concept of security as a po-
litical normative and ontological principle was re-
flected in the works of “The Republic” by Plato and
“Politics” by Aristotle. Socrates, the source of the ideas
of both philosophers, actually revealed a realistic ap-
proach far from idealism by saying that “what is ideal
for life is determined by the one who holds the power”
[3.p.3].

Analyzing his philosophical ideas about what the
"state” (politea) is, Plato presents security as an order
[34.p.5].

When talking about “the union of the rulers and
the ruled” in his work “Politics”, Aristotle refers to the
fact that the main purpose of their union is “the guaran-
tee of security”’[2.p.10].

The security was analyzed from a theological
point of view in approaches of Plato who gives the soul
(doxa) prominence and Aristotle who brings the mind
(logos) to the forefront. As they approach the issue
from a theological point of view, for Plato and Aristo-
tle, who were looking for an answer to the question
"why?”, security was not a goal, but aneed ”’[10.p.918].

Since the principles of divine justice and order oc-
cupied a central place in Christian theology, theologi-
ans and ideologists who approached the issue from the
perspective of the "state of God" perceived the world as
a dangerous place because they were based on formal
principles [8.p.401-409].

Although Muslim political scientists and philoso-
phers paid attention to the Plato-Aristotle approach,
they recognized security as a fundamental principle of
the state. According to Mavardi (11th century), one of
the authors of the first "Policy" work in the Muslim
world, morality and politics are inseparable. While one
is the internal guarantee of human and state security,
the other, namely politics, is the guarantee of its exter-
nal security [30.p.28-106].

Although Farabi, Nizam al-Mulk and Ibn Khaldun
have the same view on the issue, Ibn Khaldun analyzes
the issue in a broader perspective and provides histori-
cal and sociological explanations. According to Ibn
Khaldun, who for the first time highlighted social life,
sociality is the main necessity of human security
[20.p.79-82].

Security first became a main area of the system of
international relations with the Treaty of Westphalia in
1648. By understanding this concept within the frame-
work of the "world order"”, .Wallerstein points out that
the concept of Europe created on the basis of security
forms the concept of international politics. The "world
system" envisaged by him has been formed in Europe
since the 16th century, and has acquired an interna-
tional essence by encompassing other cultures together
with the colonial policy. [40.p.44].

The theory based on Machiavelli's concept played
a starting role in the transformation of security into a
leading concept in the system of international relations
in Europe. When Machiavelli analyzed the concept of

rulership based on real values, especially power, ambi-
tion and profit, he pointed out the ruler as the guarantor
of the security of the geographical area he controlled.
According to Machiavelli, who desired a political
model based on state-centered and power principles,
the protection of territory required the preservation of
legal principles and relations since land had already be-
come a fixed value. Therefore, the path to security goes
through having a strong defense and an authoritarian
administration [33.p.64].

When Machiavelli dreamed of a ruler-army-based
system of government, he paved the way for the con-
cept of a realistic state in the European understanding
of politics. Jean Bodin (1530-1596) brought up a state-
centered realist concept of security shortly after that.
Formalizing politics around power, Bodin literally
paved the way to the concept of "national power". Ac-
cording to Bodin, who formed the state on the basis of
ruler and citizen, the basic condition of the state is its
right to rule. The guarantee of the right to power was
the basis of real security at the same time [1.p.64-74].

Since Bodin imagined the legal source of power
on realistic grounds, he considered indivisibility and
continuity as a condition. From Bodin onwards, the
state and its continuity came to the fore, while the ruler
was relegated to the second place in Western thought.
The state model that he named "respublica” was the
only dominant power and also the source of authority.
Thus, the state itself became its own cause and source
[7.p.15].

The views of Machiavelli and Bodin, the state-
ments of Francis de Vitoria (1480-1546) and Francis-
cus Suarez (1568-1617) cut off the ties of the state, po-
litical power, and most importantly, human security
with God, and based it on law within the framework of
nature and on the basis of natural rules. Together with
Hobbes, all bonds of power with the divine existence
were cut off and an abstract and artificial state model
was formed. As he perceived the state as a kind of au-
tomaton or machine, he was in search of a model per-
fected by the order of nature, The state, which is the
source of itself, creates its own laws and becomes the
guarantor of the security of both itself and its people at
the same time. Under the title of "On the Causes, Crea-
tion, and Definition of a State™ in his work "Leviathan,"
Hobbes places the "security of the individual” in the in-
itial stage: “The cause, purpose and objective of the re-
strictions that men who naturally like liberty and do-
minion over others when living in the case of states,
subject themselves to protect themselves and thus live
a happier life and ... it is about saving people from wars
that are the inevitable result of their natural feelings”
[19.p.127].

Hobbes's approach to the issue also revealed the
liberal nature of security. Thus, a number of thinkers
who came after him began to perceive security along
with the concept of freedom. John Locke (1632-1704),
Jean-Jacques Rousseau (1712-1778) and John Stuart
Mill (1806-1873) focused on a liberal concept of secu-
rity. In the matter of freedom, the liberals who empha-
sized the realistic values of human nature approached
the realists politically and the idealists from the point
of view of the human ideal. But liberals, unlike realists
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and idealists, were not interested in changing human
nature, but only in managing it. The liberals, divided
into many branches of human freedom such as political,
cultural, economic, social, conservative, and neoliberal,
considered security worldwide [26.p.101].

The concept of liberal security was expressed as a
fundamental thesis of critical philosophy in Immanuel
Kant's (1724-1804) work "Eternal Peace". While ac-
cepting the global values of the Enlightenment, Kant
emphasizes that by accepting wars as illegal and illegit-
imate, a republican government has the mission of reg-
ulating the equal and free relations of all citizens to en-
sure eternal peace. In his work "Eternal Peace", Kant,
who dreamed of a federation of free and independent
states as a kind of "United Nations Organization", ex-
pressed the need to eliminate the concept of war once
and for all in order to ensure security [22.p.22-26].

Fichte (1762-1814), a follower of Kant, drew at-
tention to the existence of world economic relations for
the emergence of the concept of world law. According
to Fichte, the fundamental property of a man is his own
existence. Thus, in idealistic liberalism, security taken
as the core human existence and value, and the sharing
of this human value by all people, led them to unite in
a secular order, legal platform and economic relations
[14.p.308].

While preparing the dialectical plan of this con-
cept, Hegel expressed that the basic desire that led peo-
ple to this was "historical mind". In this sense, Hegel
formulated the history of humanity on the basis of two
foundations:

a) progress b) development [18.p.155-172].

Since these two foundations were achieved simply
by European culture, the Western natural mind had the
power to ensure the common values of humanity in an
order and legal plane. And this is the expression of the
concept of "security" which Europe has continued since
1648.

Influenced by Hegel's dialectical philosophy of
history, Karl Marx (1818-1883) and Ludwig Feuerbach
(1804-1872) analyzed the concept of materialist poli-
tics and economy mainly in the class consciousness of
security and human identity from a materialist position
rejecting idealism, drawing attention to the commonal-
ity of "proletariat" problems in the world. According to
Marx, who emphasized that capitalist property serves
the concept of “modern slavery”, the main value for
people is labor. The safe sharing of human labor does
not require government or money. Because these two
create a constant crisis and dangerous situation by
maintaining the power of the ruling class over the one
that produces labor [16.p.78].

According to Marx, who pointed out the state car-
rying imperialist tendencies, it is precisely these
tendencies that cause wars. Thus, Marx revealed the
origin of the concept of war, which was expressed by
Kant and threatened man.

Continuing the Marxist tradition, Michael Hardt
and Antonino Negri sharply criticize Keynes's *“ theory
of the capitalist state” in their joint work on the “cri-
tique of the concept of the state”. They evaluate the
concept of “capitalist reconstruction and welfare state”
voiced by the United States, which acted on the claim

of “national security” in the crisis of 1929, as “a new
strategy, but an old tactic” [17.p.76-86].

Hardt and Negri's critique focuses on the security
of capital and a clandestine attitude toward emerging
threats to the Wilsonian values of the United States.
This contrast of the United States, which defended na-
tional security as state policy and world policy, was
caused by the contrast between the political strategy of
Theodore Roosevelt and Woodrow Wilson. At the
same time, this contrast arose from the way in which
US foreign policy would choose between isolationist
and international peace trends at the beginning of the
20th century. At the same time, this raised the question
of the understanding that the United States should give
to international world politics on the eve of "the gradual
collapse of the international system centered on Europe
and becoming America the center of global policy."
This strategy, chosen by the United States against the
background of becoming the center of world politics,
was decisive for the rise of the concept of "national se-
curity” to the international level.

According to H.Kissinger, the basis of the mission
policy that prompted America to “change the world”
was that “the security dilemma that caused heartache
and suffering in European countries did not concern
America for almost one hundred and fifty years”.
“When it came to America, he participated twice in the
world wars started by European nations. In each of
these cases, the principle of the balance of forces was
no longer effective at the moment when America was
involved in the war and a paradoxical situation arose: it
was the same balance of power that most Americans
rejected with displeasure, but which, according to orig-
inal thinking, has kept Americans safe until now and it
was this imbalance that dragged America into the
sphere of international politics” [25.p.26].

Robert Tosek and David Hendrikson argued that
since the beginning of America, “states seem to reject
the means they resort to in order to maintain their secu-
rity and expand their ambitions, and at the same time
are reluctant to reject the ambitions that necessitate the
use of those means” [37.p.141].

The failure of Roosevelt's adjustment of American
policy to the European equilibrium system was the loss
of effectiveness of Europe's outdated competitive pol-
icy of world security. In the face of the inability of Eu-
rope,” the homeland of state-nation, sovereignty and
balance of forces,"” to maintain the international system,
Wilson's principles put forward the concept of univer-
sal peace. America's mission should have been to guard
that peace. America should have played a benevolent
role for the world, according to Roosevelt, who argued
that the task of making his influence felt on a global
level belongs to America. In this sense, American pres-
idents have not seen the role of the United States in the
world within the framework of national interests, but
have analyzed national interests together with the ratio
of power. [35.p.29-30].

It turns out that the United States saw security not
on the basis of the principle of balances, but in the con-
struction of world peace according to the ratio of pow-
ers. This approach, as expressed by H.Kissinger, will
consider the United States' system of nations a success
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in the aftermath of World War 11, adopt world peace as
an international political strategy, and in the continua-
tion will give the United States the right to control the
world. The formation and perception of the concept of
national security in the present sense was due precisely
to the new international conditions that arose after the
Second World War. Exactly from that date the term na-
tional security entered the literature of international re-
lations [29.p.2].

National security, which was formed during the
Cold War years depending on the parameters and real-
istic approaches of the time, was considered mainly on
two foundations:

a) political independence linked to values that
are important to protect

b) territorial integrity [5.p.13].

IV. New approaches to the problem of na-
tional security and its modern nature

The concept of national security, how a state per-
ceives threats directed against it in order to continue its
existence, began to change after 1990, with the dissolu-
tion of the former USSR. From this time, national se-
curity, which did not have a specific meaning, began to
be explained in a more diverse nature, gaining meaning
and expression in accordance with the values of each
country and power. Starting from this date, while the
military nature of the term national security was exag-
gerated, it began to take on a generalized essence in
matters that take over the world agenda in emergency
situations (such as terrorism). With a more substantial
wording, national security began to be pronounced in
the form of self-defense of a country against internal
and external threats. In a more general and broad sense,
national security was perceived in the way of under-
standing all kinds of measures taken in order to protect
the state order within the framework of the concept of
national security. In this sense, national security has es-
sentially become a term that makes it important that:

1.The ability of a state to maintain its political in-
dependence and right to free decision-making through
the armed forces, diplomacy and intelligence network;

2.To act together in terms of world security against
common problems (terrorism, climate, chemical, nu-
clear weapons, etc.) at the international level. [36.p.16].

This gives reason to say that the concept of secu-
rity is divided into two, objective and subjective, and
its criteria have a pronounced essence in a scientific
sense. In other words, security “with its essence reflect-
ing intellectual labor, philosophy of life, expressed the
composition and means of service, depending on who
formed the power holders, balance and sharing ideolog-
ically, depending on who owns it” [11.p.159].

According to Kissinger, with the Vienna confer-
ence in 1815, the process of “interconnection of peo-
ples” began in foreign policy, and thus the term “inter-
national relations” arose. However, when the concept
of what is important for countries” in foreign policy
when the balance between values and necessities is es-
tablished" began to come to the fore, the idea of peace,
which is more important for the world, began to differ
in accordance with the interests of countries and na-
tional security concerns. After the collapse of the So-
viet Union, there were objective conditions for thinking

of a new and common form of security. The terrorist
attack in the United States, which occurred in 2001,
showed that world peace is more important than the in-
terests of national States and security concerns. How-
ever, due to the underestimation of this process by the
United States, in the first decade of the XXI century, a
number of world states have forced them to reconsider
and evaluate their national security concepts. The na-
tional security documents approved by the United
States in 2006 and 2010, the United Kingdom in 2008
and 2010, France in 2008 and 2013, Russia in 2000 and
2009, and China in 2011 and 2015 revealed the im-
portance of national security concerns for states rather
than world peace, as Kissinger claimed [42.p.13-22].

It is noteworthy that the security concerns of states
regarding politics and war are also accepted and shared
by citizens. [31.p.344].

Ultimately, security is a concept that ensures that
peoples, citizens and individuals are not harmed in var-
ious activities as much as states. In this case, ensuring
security is a public need. Security, therefore, has a so-
cial meaning, such as law and order. The elements that
constitute a threat to the life of a state, society and indi-
vidual have meaning and essence in relation to security.
This objective and subjective nature of security is also
marked by the expansion and narrowing of its bounda-
ries. According to Arnold Wolfers, any threat to the
truth about the value desired to be acquired or protected
refers to objective security, the emergence of a fear and
concern about those values desired to be protected de-
notes subjective security [41.p.501].

Undoubtedly, the fact that the most notable term
about security is profit indicates that profit relations are
also effective in the concept of national security. As
among states, among peoples and individuals, the rele-
vance of the profit factor, the idea that everything in-
cluded in the concept of security is useful or harmful is
emphasized. Therefore, the facts that are often voiced
about security also play a key role for profit relations.
In this sense, for Richard Ulman, security is considered
a goal as well as an outcome [38.p.133].

From the debates "about the nature of security"
started by Wolfers in 1952, a large number of state-
ments and explanations of security have emerged to this
day. The Peace of Westphalia in 1648 in political rela-
tions, the Vienna Conference in 1815 in international
relations, the security that emerged in the United States
with Wilson's principles in state strategy, acquired a na-
tional character after World War 11 and became the de-
fining term in interstate relations.

In all cases, security has been a theoretical con-
cept, applied from theory to practical life, especially to
practical politics. What is dangerous for the state is be-
coming a profit for other states, just as it can be safe for
citizens. Therefore, in matters related to security, a
number of politicians, especially lawyers, consider the
accepted international treaties and agreements as the
basis. That is, the concept of national security is obliged
to be regulated by international legal norms. Although
the concept of perceiving the world as a legal whole has
manifested itself as a platform in the international
arena, it has not been fully reflected in practice
[13.p.283].
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Because in many cases, relations regarding law are
being changed and threatened with national security as
the main reason. In this case, “rule of law” and “rules
of security” remain undefined as the main problem for
the world.

As a subject of international relations, the reputa-
tion and image of each state in the world is directly re-
lated to its national security policy. National security
policy acts as one of the main indicators of the country's
internal issues, such as socio-political, economic and
spiritual development of the country, resistance to
threats emanating from the external world, internal sta-
bility of effective public administration, unification of
citizens around national ideas, goals, practices, partici-
pation in socio-political life, etc. It should be borne in
mind that the security system is created by each state
itself to ensure its national interests. It should be noted
that certain material and moral conditions of the na-
tional security system of Azerbaijan were formed dur-
ing the former Soviet era. There is also rich interna-
tional experience in this field. In the period of inde-
pendence, this problem is of a more complex nature. If
the national security of Azerbaijan was adapted to the
administrative-command system in the former Soviet
period, in the period of independence, it implies the se-
curity of not only the state, but also the individual and
the society, and the protection of national interests in
all areas.

As a result of the collapse of the former USSR, the
change in the geopolitical and military-geostrategic sit-
uation of the world, the transition of new independent
states from one political system to another and other
transnational processes put forward the task of creating
a national development and national security strategy
for the Azerbaijani state, as in all post-Soviet republics.
In the first years of its independence, the justified ap-
proaches and perceptions in the state institutions and
society regarding the essence, main directions, ways
and mechanisms of implementation of Azerbaijan's na-
tional development and security policy were quite su-
perficial. However very soon, under the leadership of
national leader Heydar Aliyev, a new concept of na-
tional security was created, reflecting independent state
interests and international values, general security
norms and national postulates, and containing the main
tasks, directions and priorities of the security of the in-
dividual, society and the state, and in the subsequent
period, it was improved by passing through various
stages of development. The theoretical bases and prin-
ciples of the national security policy are stable or
changeable depending on the general situation of the
state and society, the level of development, are renewed
and improved according to the national needs and asso-
ciated with the solution of the main state tasks. The for-
mation of a single national idea-Azerbaijanism and
raising it to the level of state policy was of great im-
portance in ensuring the national security of Azerbaijan
and in determining the essence, main tasks, and direc-
tions of the policy pursued in this area.

Conclusion

States constantly monitor regional security as well
as their own national security standards. Each state has
its own security thresholds, concepts, parameters and
common control mechanisms of the region in which it
is located. In the neighborhood relations, the states are
obliged to take into account the security of the sur-
rounding states as well as themselves, and adjust their
own internal and national security accordingly. In this
sense, regional security is the guarantee of internal se-
curity, as well as the key to global security.

It should be noted that Azerbaijan, represented by
its national interests in the context of regional security,
Azerbaijan acts as one of the important geopolitical,
geo-economic and military-geostrategic spaces not
only of the South Caucasus, the Caspian-Black Sea ba-
sin, but also of Eurasia and the global world as a whole
with its geopolitical spatial characteristics, economic,
political and legal presence. In accordance with inter-
national practice, for the same purpose, the National
Security Council, National Army, State Security Ser-
vice and its relevant bodies, as well as educational and
scientific-research institutions for scientific-infor-
mation and personnel support of all these have been es-
tablished in Azerbaijan.
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This article discusses the study of oil wells under steady-state filtration conditions at the Zhetybai field.
Recently, a number of multi-deposit oil and gas deposits have been opened on the territory of Western Kazakhstan.
However, at the same time, numerous deposits with small and medium flow rates continue to operate. Therefore,
the design and implementation of new, more advanced methods for the development and production of oil and gas
wells remains an urgent problem. Here, a large field of activity is still open to process engineers and designers.

Keywords: research, well, steady-state filtration modes, formation, flow rate, oilfeld.

Research. The study of oil wells under steady-
state filtration conditions is an important stage for
determining the main parameters of the borehole
formation and optimizing the oil production process.
During the steady-state filtration regime, wells are in a
stable state when the distribution of pressure and oil
inflow into the reservoir undergoes minimal changes.

Various methods are used to study oil wells under
steady-state filtration conditions, including:

Rate Transient Analysis (RTA): This method is
based on the analysis of changes in oil flow over time.
According to the flow rate and time data, it is possible
to determine the characteristics of the formation, such
as permeability and volume of oil in the formation.

Material balance: The material balance method is
based on the analysis of changes in the volume of oil in
the reservoir and on the surface, taking into account
natural and artificial influences. Based on the results of
the analysis, it is possible to determine the oil reserves
in the reservoir and the oil recovery coefficient.

Pressure Transient Analysis, (PTA): With PTA,
changes in bottom-hole pressure are investigated
during the steady-state filtration regime. According to
the data of downhole pressure and its changes, it is
possible to determine the characteristics of the
formation and well parameters, such as permeability
and skin factor [1-2].

Interference testing: This method is based on the
analysis of the influence of one well on another in a
steady filtration mode. Based on the results of the
analysis, it is possible to determine the characteristics
of the formations and the connections between the
wells.

During the analyzed period, 187 hydrodynamic
studies (GDI) were performed in 160 wells at the
Zhetybai field, which is 21.3% of the current fund of
the field. Of these, 32 studies (5.7% of the fund) were
carried out by the level restoration method (KVU), 37
studies (6.6%) by the pressure restoration method in

injection wells with efficiency registration and 91
studies (16.2%) by the method of steady—state sampling
(MUO). The noted hydrodynamic studies were
performed by the Holding Scientific and Technical
Center Geoservice by the service company ALSTRON
LLP with subsequent data processing and interpretation
of the results using a specialized software product
PanSystem. Measurements of changes in the dynamic
level and annular pressure were performed by the
Sudos-automatic device, Sudos-automatic 2 and PPS-
25. The largest number of GDI was performed on the
horizon Yu-8 (24% of the current horizon fund), the
smallest (1 issl.) on the Yu-4, Yu-7 and Yu-13
horizons.

Based on the results of graphoanalytic processing
of the curves, the following parameters were
determined: flow model, permeability, skin factor,
reservoir pressure, piezo conductivity and hydraulic
conductivity of the formation.

The duration of registration of level recovery
curves in producing wells ranged from 1.2 days (Yu-9
sg. 1207) to 19.5 days (Yu- 11 sg. 483), the duration of
registration of pressure drop curves in injection wells
varies from 2.5 days (Yu-9 sq. No. 1174) to 15.8 days
(Yu-10 No. 259), the average duration of the MUO
study is 6.5 days when the well is operating in 4
stationary modes (levels).

Studies using the steady-state level (MUI) method
have not been performed at this stage [1-4].

The results of research on operational facilities in
the post-project period, including the intervals for
changing parameters along the horizons, are presented
in Table 1.

According to the results of GDI modeling, the
most typical model for these conditions is a radial
homogeneous reservoir model with a radial flow
pattern of liquid to the bottom of the well. The second
type of reservoir model is a vertical crack (while
maintaining  uniformity of flow and limited
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conductivity), the crack surface skin varies according
to studies from -5.83 to 6.44, the fluid flow in the
formation is linear and radial. The presence of a crack
in the borehole zone of wells is the result of previous
hydraulic fracturing work carried out here, which
turned out to be quite effective.

The results of the comprehensive hydrodynamic
studies of wells of the Zhetybai field in 2018 made it
possible to assess the condition of the bottom-hole zone
of production wells, determine the filtration properties
of the horizons being developed in specific zones,
select the most optimal operating mode of the studied
wells, analyze the current state of development and
select wells for production intensification. A significant
part of the hydrodynamic studies in 2018 were
performed in wells Yu- 5ab, Yu-8, Yu-9 and Yu-10
facilities. The most improved productive and filtration
parameters of the formations are fixed at the Yu-2+3
and Yu-10 facilities, so the oil productivity per 1 m of
effective reservoir thickness is on average 1.5
mé/day/MPa/m, varying from 0.009 to 12.8
m3/day/MPa/m wells, The hydroconductivity is 0.056
mm2Zem/(MPass), the range of change is 0.00051
mm?Zem/(MPass) — 0.364 mmZem/(MPass), the average
permeability is 6.21°10-3 mm? (0.06+10-3 mm?)

For the period from 2018 to the first half of 2019,
the Alstron service company performed hydrodynamic
studies at the field: in well No. 23 - KVU and in well
No. 5 - IK.

Data processing and determination of filtration
and capacitance properties, as well as the flow regime,
was carried out using a specialized software product
PanSystem with the construction of graphs in
logarithmic coordinates and modeling of the research
process. Based on the results of graphoanalytic
processing of the curves, the following parameters were
determined: flow model, permeability, skin factor, Rpl,
piezo conductivity and hydraulic conductivity of the
formation [2-5].

The graphs (Figure 1) show the pressure change
curve, its derivative, plotted in semi-logarithmic
coordinates. The flow model and filtration-capacitance
properties of the reservoir are determined by the
derivative.

According to the data of the well study, an
indicator diagram is constructed in the flow-depression
coordinates in several modes, and in the case of a
rectilinear indicator diagram, the productivity
coefficient is determined. The figure below shows a
graph of the constructed indicator curve (Figure 2).

Table 1 shows the results of the KU processing
for the analyzed period.

As can be seen from the table, the productivity
coefficient for wells varies from 0.015 to 0.725
m3/day/MPa, the skin factor in both wells is negative,
which characterizes the favorable state of the CCD.

Table 1
GDIS results
Ne Bun HJara |[[IponuuaemIIbe3onpoBon ['naponposon Kospduuuent CkuH- |Pn.,/P3a0.,
kg cTeAoBan 3amepa | octb, MJI | HOCTB, M%/C 0CTR, 11p(myKTmmOCTM’q)alcTole'[a MIla
us > > m**/MIa*c | (M*/cyT)/(xr/CMm?)
16.06-
23 KBY 12.09.2018 0,2 7,17 9,93 0,015 -4,3 136,3|16,8
5 UK 22.08- 0,59 23,8 1,3 0,725 -1,9 130,7|27,7
31.08.2018 ’ ' ' ' ' ' '

In order to identify the extractive capabilities of
productive deposits in wells, hydrodynamic studies
using the method of steady-state sampling were carried
out. Based on the results of these studies, indicator

diagrams are constructed, shown in Figures 1-2, which
have a linear dependence of the flow rate on the
depression on the reservoir or the flow rate on the
average dynamic level.
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BLINOJ CKBOGKHIILE 10 Pil.’l"ilill,lll-lil
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Figure 1 — Well 23. Graph in

semi-logarithmic coordinates
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Figure 2 - Distribution of initial reservoir pressure by depth

In order to cause inflow in the wells, the
previously perforated intervals were shot. The inflow
was called in all wells by reducing downhole pressure,
swabbing. Also, during the rehabilitation of exploration
and production wells, hydrodynamic studies (GDI)
were conducted to determine the parameters of deposits
and reservoir pressures. The GDI was carried out by the
level recovery method (MLD), followed by
recalculation and construction of the pressure recovery
curve (CVD).

In 2012-2017, the formation was tested on drill
pipes (IPT) and 21 hydrodynamic studies were carried
out using the pressure recovery method.

Investigation of oil wells under steady-state
filtration conditions. Hydrodynamic methods.

Hydrodynamic methods, these include:

- non-stationary flooding;

- forced liquid extraction;

- involvement in the development of non-drained
reserves;

- barrier and focal flooding.

The first group includes methods that are carried
out through changing the operating modes of wells and,
as a result, through changing the operating modes of the
reservoir.

These methods are combined by the general
concept of "non-stationary flooding" and include:

- cyclic flooding;

- changing the direction of filtration flows.

They are relatively easy to implement, do not
require large economic costs and have been widely
developed.

The methods are based on periodic changes in the
mode of operation of the deposit by stopping and
resuming water injection and extraction, due to which
capillary and hydrodynamic forces are more fully used.

This contributes to the introduction of water into
the formation zones that were not previously affected.

It should be started gradually, increasing the flow
rate of individual wells by 30-50%, and then by 2-4
times.

The maximum value of the increase in selection is
regulated by the capabilities of the well operation
method used.

High-flow pumps or the use of a gas lift are
required to carry out forced selection.

The operation of gas and oil fields is complicated
by possible gas breakthroughs to the faces of producing
wells, which significantly complicates their operation
due to the high gas factor.

The essence of barrier flooding is that injection
wells are located in the zone of gas-oil contact.

Water injection and extraction of gas and oil are
regulated in such a way as to exclude mutual flows of
oil into the gas part of the deposit, and gas into the oil
part.

Focal flooding is an addition to the already
implemented system of contour flooding or intra-
contour flooding.

At the same time, groups of injection wells are
located in areas of the formation that lag behind in
terms of the intensity of use of oil reserves.

The scheme of the deposit T, < % u there is an
inner copulation

Iy
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we find the ratio of time t and the initial balance
R:in

q*t:T[(RZ_R]Z_)*h*m*(l_SCB_SHOCT):
3,14* (9002-4502) * 43,2 * 17,2 * (1-0,2-0,1) =
992170166 = 992*10°

Conclusion. Modern hydrodynamic research
methods make it possible to obtain the most important
parameters from field data, on the basis of which field
development systems are designed, the oil production
process is regulated and the effectiveness of the
development of facilities is analyzed.

The filtration parameters of the deposit were
determined using a simplified method. The hydraulic
conductivity of the formation is 0.187 (mm2m)MPass,
permeability 0.4 mm?. The results of the theoretical
calculation almost coincide with the results of the field
data.

Adding values R = 1.5 km, h = 43.2 m, R_1=450
m, R_2=900 m, r_c=0.01 m, n_1=5, n_2=10, n_n=10,
k=0.135 mm?, m= 17.2%, p_b=1.08 MPa*s, u_h=1.5
MPa*s, r_n=874 [kg/m3,k v=0.3 k_n=0.2 calculated
the ratio of time t and the initial balance R, it is
992*106

The study of wells by the method of steady-state
regimes and pressure reduction is recommended to be
carried out in conjunction with the MUO study in order
to obtain the full amount of information used in the
interpretation.

Given the low reservoir and filtration properties of
reservoir rocks of the deposit, it is necessary to conduct
a complex of field studies to determine the optimal
operating modes of producing wells with modes at and

below saturation pressure. The skin factor is usually
chosen as the optimality parameter.

When the downhole pressure in the producing well
decreases below the saturation pressure, it is necessary
to optimize the operation of the well at the Zhetybai
field by increasing the reservoir pressure.
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HaHHaﬂ CTaThs NOCBALIICHA NPUMCHCHUIO BEKTOPOB PI/ITI_la B KOHTCKCTC MHIKCHCPHBIX PACYCTOB U JUHAMU-

YCCKOT'0 aHalin3a CTPYKTYPHBIX CUCTEM B Kazaxcrane. B pa60Te MNpCACTaBJICH paSpa6OTaHHLH71 METOA, OCHOBAH-
HBIM Ha MpUHOUIIAX MUHUMHU3Aa0UH OH.II/I6OK, KOTOpLII71 ITIO3BOJIACT 3(1)(1)6KTI/IBHO HCIIOJIb30BATh BEKTOPBI PI/ITLla JJIA
armpoKCuMalnu Mo CcOOCTBEHHBIX KOJIEOaHUI B HEMTMHEHHBIX YCIIOBUAX.

OcHOBHOH AKIICHT CTAaTbU ACJIACTCA Ha METOJC CYIICPIIO3UINU MO/, BKJITOYasd J€TAJIbHOEC OIMMMCAaHUE ITpoIecca
1 OLCHKY BCKTOPOB PI/ITHa. HCJ'II)IO )ZLaHHOI‘/II CTaTbU SABJIACTCA BHCAPCHHUC HOBOI'O BBIYUCIUTCIIBHOTO ME€TOAA I
MOJYUYCHUA TOYHBIX JUHAMHUYCCKHUX aHAJIM30B C MUHUMAJIbHBIM HCIIOJB30BAHHUEM PECYPCOB. B pa60Te JCMOH-
CTpUPYCETCA, YTO UCIIOJIb30BAHUE OPTOTOHAJIBHBIX BEKTOPOB PI/ITHa, HE ABJISIIOIIUXCA CO6CTB€HHLIMI/I BCKTOpaMu
CHCTEMBI, 00ecIieurnBacT 00ee peaTuCTHYHY0 MATEMAaTHISCKYIO0 OCHOBY MPE0OpPa30BaHus, YTO OCOOCHHO BaXKHO
IUTS CTPYKTYP B YCIOBHUSX HETMHEHHBIX JTe(OopMaInii.

Abstract

This article is devoted to the application of Ritz vectors in the context of engineering calculations and dynamic
analysis of structural systems in Kazakhstan. The paper presents a developed method based on the principles of
error minimization, which makes it possible to effectively use Ritz vectors to approximate natural oscillation
modes in nonlinear conditions.

The main focus of the paper is on the mode superposition method, including a detailed description of the
process and an assessment of the Ritz vectors. The goal of this paper is to introduce a new computational method
to obtain accurate dynamic analyzes with minimal resource usage. The work demonstrates that the use of orthog-
onal Ritz vectors, which are not eigenvectors of the system, provides a more realistic mathematical basis for the

transformation, which is especially important for structures subject to nonlinear deformations.
KuioueBble cioBa: Bextopsl PuTia, iMHaMu4ecKuii aHanu3, HEMTMHEWHBIA pacyeT, CYMePIo3HIIis MO/, CO0-

CTBC€HHAasA 4acCTOoTa, celicMu4ecKast Harpyska.

Keywords: Ritz vectors, dynamic analysis, nonlinear analysis, mode superposition, natural frequency, seis-

mic load.

B pamxkax mporecca onpeeseHus CeHCMUUECKUX
Harpy3ok ¥ 3¢ (QeKToB JIpyrux BO3AEHCTBHI HA COOPY-
JKEHUE, YUUTHIBAEMBIX B CEHCMUYECKON PACUETHOM CU-
TyalluY, BbIIEISAIOTCS pa3jIMuHble METOb! aHalu3a. B
COOTBETCTBUH C [1] B KauecTBE 3TAJIOHHOTO METOa JIJIst
ONPEIEIICHUS] CEHCMUYECKUX HArpy30K MPUHUMAIOT
MOJAJIbHBIH aHAJIN3 CIEKTPa PEAKLIMI, UCIIOJIBb3YIOIUI
JMHENHO-YNIPYTYI0 MOJIENIb COOPY KEHUSI U pacUeTHBIN
CIEKTp.

B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX XapaKTepH-
CTHK 3/IaHHSI MOXET OBITh MCIIOJIB30BaH OJIMH M3 JIBYX
TUIOB JIMHEHHO-YIPYTOro aHalIu3a:

a) «aHaJIU3 METOJIOM MONEPEYHOH CHUIBD), KOTO-
pBI IPUMEHUM AJIS 3aHUM, OTBEUYAIOUIUX YCJIOBUSIM

(2]

b) «MoanbHBIN aHAIN3 CIIEKTPa PEaKIUii», KOTO-
PBIii MOXET OBITh MPUMEHUM ISl BCEX TUIIOB 31aHUN
(3]

Kak anbrepHaTMBa JMHEHHOMY METOAY MOTYT
TaKKe MPUMEHSATHCS HEJIMHEHHbIE METObI:

¢) npoctoii (pushover) HeMMHEHHBIN CTATHYECKUT
pacuer;

d) HenuHeWHBIN pacyeT BO BpeMEHHOW 00acTH
(TMHAMIYECKH), IPU YCIIOBHH, YTO yJIOBIETBOPSIOTCS
YCIIOBHS, YKa3aHHBIE B [4]

Pushover - ananus, B KOTOpOM CTPYKTypa pac-
CMaTpUBAeTCsl KaK CTaTWYHas CHCTeMa, He y4YHUThIBa-
I0TCSI ANHAMUYECKHe () PEKTHI 3eMIICTPSICEHHS BO Bpe-
meHu. OCHOBHOM Tienibi0 pushover aHanm3za siBISE€TCS
OIIpe/IeJIeHHe HEJIMHEHHOr0 MOBEIEHHs CTPYKTYPBI
MIPU TIOCTETIEHHOM YBEJIMUYEHUH TOPU30HTANBHBIX CHII
(cuna ckatusi) Ha CTPYKTYpY, KaKk 3TO IPOUCXOAMT B
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peansHOM 3emieTpsiceHur. OH TO3BOJSET BBISIBUTH
cyabble MECTa M MOTEHIMANbHBIC YYaCTKH, IJ€ MOTYT
BO3HUKHYTb IMOBPEXACHUS NPU CEHCMHUYECKOM BO3-
JICUCTBUMU.

JlMHaMU4YeCcKHii aHalu3 MpeAcTaBisieT co0oi ync-
JICHHOE€ MOJEIMPOBAaHUE IOBEACHUS CTIPYKTYpPhl BO
BPEMEHH, YUUTHIBAs pealbHOE AUHAMHUYECKOE U3MEHe-
HHE celicMHYecKuX cui M aedopmanmii. nHamunye-
CKHI aHaJW3 MO3BOJAET YYUTHIBATH PA3JINYHBIE BUIBI
HEJIMHEWHOCTH, TAKUE KaK HEIMHEWHOE TIOBEICHUE Ma-
TEPHANOB, TPEHHUE, INIACTUYHOCTh M APYTHE, YTO Je-
JaeT ero 0ojee PeaTMCTUYHBIM ISl aHAJIM3a MIPU CeH-
CMHYECKUX BO3IEHCTBHSAX.

B xoHTEKCTe UCNOIB30BaHUS HETHMHEHHBIX METO-
JIOB, BO3HHKAET BONPOC 00 S((PEKTUBHOMN OLIEHKE M-
HaAMHMYECKUX NEePEeMELCHUH U CHUJ BHYTPU CIIOKHBIX
KOHCTpYKUMi. [{nst Gojiee TOUHOM OLIEHKH AMHAMUYe-
CKOT'0 MOBEJCHUS CTPYKTYphl U YMEHBIIIEHUS pa3Mep-
HOCTH CHCTEMBI B HEIMHEIHBIX METOAaX MPUMEHEHUE
Bektopos Putna MoxeT oka3aTbcs BeChbMa MOJIE3HBIM.
Meton BekropoB Putiia MoxeT OBITh IPAMEHEH Kak B
IPOCTOM HENMHEHHOM CTaTHYECKOM pacdeTe, Tak U B
HEJIMHEITHOM pacyueTe BO BpeMEHHO obnacty.

Bekropel PuTiia no3Bonso0T anmpoKCHMHUPOBATh
MOJIpI COOCTBEHHBIX KOJIEOAHUH CTPYKTYpBI, 4TO OCO-
OEHHO Ba)KHO B HEJIMHEHHBIX aHANU3ax, rae aepopma-
I[UH ¥ NTOBEJICHHE MaTepHuaroB MOTYT CTaTh HEJIHHEH-
HBIMU.

Takum oOpa3oM, wucHoigp30BaHHe BekTopos
Putna moxeT noBbIcuTh 3()(HEKTUBHOCTh U TOYHOCTh
aHamu3a NpU NPHUMEHEHHHM HEIWHEWHBIX METONOB B
pacueTax CeHCMHYECKHX HArpy30K Ha CTPYKTYPHL.

Pemenne mpo6iaeMbl COOCTBEHHBIX 3HAYECHUN IS
OOJIBIINX CTPYKTYP YacTO SBIAETCS HanOoJee JOporo-
CTOSIIMM 3TallOM aHaJIN3a IUHAMUYIECKOTO OTKJINKA. B
JIaHHOM cTaThe MPEJCTABIIEH ANTOPUTM, KOTOPBIN M03-
BOJISIET U30€XKaTh HEOOXOIMMOCTH TOYHOIO PEIICHHS
CJI0XHOMU MPoOIeMbI COOCTBEHHBIX 3HaUeHUH. JlaHHBIN
AITOPUTM, OCHOBAaHHBIH Ha MHMHUMH3AIMU OIIHOOK,
UCTIONB3YeTCs Il TeHepaluy IOCIe0BaTeIbHOCTH
BeKTOpOB Purna.

OTH OpPTOTOHANBHBIE BEKTOPHI UCIIOIB3YIOTCS IS
yYMEHBIIEHUS pa3Mepa cucTeMbl. B nocnenyromem ana-
JIM3€ CYNEPHO3HLIUU MOJ UCIIONB3YIOTCS TOJIBKO BEK-
Topsl Putnia ¢ 6ombmmM ko3duimertom yaactas [5].

Kpome toro, B anroputMe HCIOIB3YOTCSA XapaK-
TE€PUCTUKHU HArpy3KH, YTO MOXKET MIPUBECTH K IOBBIIIE-
HHUIO TOYHOCTHU TIPU HCHOJIb30BAHUU MEHBIIETO KOJIHU-
4yecTBa BeKTOpoB. Llenbio MeTosa siBisiercst 3¢ dekTrs-
Has OIEHKa JUHAMHUYECKHX IIePEeMEUICHUH M CHII
BHYTPH CIOXXHBIX KOHCTPYKIIMH, ITOABEPTAOIINXCS
OTIpe/ielIeHHOMY THITYy Harpy3ku. B mamnoit pabote me-
TOJl TIPUMEHSIETCA K CHCTeMaM IMOJACTPYKTYp, B KOTO-
PBIX Ul YMEHBIICHHS YUCNIA IUHAMUYECKUX CTEIEeHEN
CBOOO/IBI UCTIONB3YIOTCA JIOKAJIbHBIE BEKTOPHI PuTa.

Cynepnosunus BekTopoB Putna naer 6onee Tou-
HBI€ PE3YJIbTAThl C MEHBIINM KOJIMYECTBOM BEKTOPOB,
4yeM eciu Obl MCIIOJIb30BAINCH TOUYHBIE COOCTBEHHBIE
BEKTOpHL. [IpelnokeHHbIE METOJ] HE TOJIBKO 3HAUM-
TEJBHO CHIDKAeT TPEeOOBaHMS K BBIYMCIUTEIBHBIM pe-
cypcam, HO ¥ 00eCTIeYMBaeT OLEHKY MOTPEIIHOCTH U~
HaAMHYECKOTO aHaln3a. JTOT MOAXOJ aBTOMAaTHYECKH

BKJIIOYA€T B ce0sl MPEHMYIIECTBA MIPOBEPEHHBIX YHC-
JICHHBIX METOMOB CTaTHYECKOM KOHAEHCAIH, COKpa-
meHus ['aifana n craTndeckoll KOppeKuuu Onaronapst
yCe4yeHHIO 0oJiee BEICOKUX MOJI.

OOBIYHO TPEAIOoarajJoch, YTO HAMIy4YllIed BO3-
MOKHOW OCHOBOH JJIs1 yMEHBILICHUS pa3Mepa CUCTEMBI
JUIS BBINOJIHEHMS aHaHU3a CYNEpIHO3ULUN MOJ SIBJIS-
€TCsl MCIIOJIb30BaHNE TOYHBIX COOCTBEHHBIX BEKTOPOB
Bcell cucTeMbl. MeToabl CHHTE3a MO PHUTIHA 1 KOMIIO-
HEHT IIMPOKO HCIIOIb30BAIUCH AT AWHAMHYECKOTO
aHaIM3a MHOTHX MPaKTHIECKUX CTPYKTyp. OqHaKo oc-
HOBHOI MOTHBAlMEN X UCIONb30BaHUs SBISIOCH Pe-
mieHne mpoOieM OOJBIUX COOCTBEHHBIX 3HAYCHUH, a
HE MOJTyueHHe 00JIee TOYHBIX Pe3ybTaToB [8§, 9].

O1eHKa TOYHBIX COOCTBEHHBIX YacTOT U (POPM KO-
ne0aHuil MOXKET MOTPeOOBaTh OOJBIIOrO KOJMYECTBA
YHCIOBBIX omnepanuil. OgHako NpsAMoe HHXKEHEPHOE
3HAUYEHHE ATOH HMH(POPMALMU MOXKET HMETh OTpaHH-
YEHHYI0 II€HHOCTh. 3HAu€HHs 4acTOT YKa3bIBalOT Ha
BO3MOJXKHBIC PE30HAHCHBIE YCIIOBHS, a (popmbI Koeda-
HUMH, CBSI3aHHBIC C HU3KUMH 9aCTOTAMH, MOTYT YKa3bl-
BaTh, KaKHe 00JIACTH CTPYKTYPBI SBIAIOTCS HanOoiee
ruOkuMu. Bo MHOTHX ciydasx mpuOIH3UTEIbHbIC 3HA-
YEeHHsI MOTYT IIPEIOCTABUTH Ty e nHpopManuto [7].

Y4yacTne KOHKPETHOTO COOCTBEHHOTO BEKTOpa B
KOHEYHOM pEeIleHUH Oy/IeT 3aBUCETh OT CBOMCTB TUHA-
MHYECKOH Harpy3ku. XOpOUIO HU3BECTHO, YTO (hopma
MOJIBI ¢ COOCTBEHHOHN YacTOTOW BOJU3U JTOMHUHHUPYIO-
IIUX Y9acTOT Harpy3Kkd OyIeT CyIIEeCTBEHHO y4acTBO-
BaTh B pemieHuU. OHAKO HE MEHEe Ba)KHOE 3HaUCHHUE
HUMEET TPOCTPAHCTBEHHOE paCIpelelICHHE HArpy3KH.
CoOCTBEHHBIE BEKTOPHI, OPTOrOHAIBHBIC HArpy3Ke, HE
BO30Y’KIAIOTCA, JJaXKe €CIIM MX YacTOTa COAEPKUTCS B
Harpy3ke. Kpome Toro, s cocpeoToueHHBIX Harpy-
30K MOXET IOTPeOOBaThCS OOJBIIOE KOJINIECTBO COO-
CTBEHHBIX BEKTOPOB, YTOOBI yJIOBUTH «3P(EKT cTaTu-
4ecKoil Harpy3ku». Ecin B aHanuse cyneprno3unuu
MOJI HCIOJIB3YIOTCS TOYHBIE COOCTBEHHBIE BEKTODEI,
BO3HHUKAIOT clieAyIonue npobiaemsl [6]:

1. Pemenne TouHOM MpoO1eMbl COOCTBEHHBIX 3HA-
YeHUH SBISETCS JOPOTOCTOSIIUM IS OOJBIINX CH-
CTEM.

2. Yncno coOCTBEHHBIX BEKTOPOB, HEOOXOJUMBIX
JUISL TIOJydEeHHUsS] TOYHOTO JMUHAMHYECKOTO pEIIeHHS,
HEHM3BECTHO 10 TeX IIOp, ITOKa He OyJeT pemeHa mpo-
OremMa cOOCTBEHHBIX 3HAYCHHI.

3. He noka3zano, 4TO NCIIOIB30BaHUE TOYHBIX COO-
CTBEHHBIX BEKTOPOB B aHAIN3E CYNEPIO3UIUH MO
JydIlie, 4YeM HCIOJIb30BaHUe JTI0O0TO Apyroro Habopa
OpPTOTOHAJIBHBIX BEKTOPOB.

IIpnunHa, 1o KOTOpoH BeKTOpHI PuTna nator npe-
BOCXOJIHBIE PE3YIbTATHI, 3aKI0YAETCS B TOM, 9TO OHU
TEeHEPHUPYIOTCS C YUETOM MPOCTPAHCTBEHHOTO pacipe-
JIeTICHUs] IMHAMUYECKON Harpy3Kku, TOTJa Kak ImpsMoe
UCIIONIb30BAaHKE TOYHBIX (JOPM MO/ WTHOPHpPYET 3Ty
OYeHb BaxkHYI0 MH(popmarmio. [lepBoiii Bektop Puria
— 3TO BEKTOpP CMEUICHUS, OJyUYSHHBIH B pe3ysbTaTe
CTaTUYECKOT0 aHaJN3a C UCMOIb30BAHUEM B KauecTBE
BXOJIHBIX JJAHHBIX IPOCTPAHCTBEHHOTO PaCpEAEICHUS
BEKTOpa JAWHAMHYEeCKOH Harpy3ku. OcTanbHBIE BEK-
TOPBI TEHEPUPYIOTCS Ha OCHOBE PEKYpPPEHTHOTO COOT-
HOIICHMA, B KOTOPOM MaTpHIla MacC yMHOXaeTcs Ha
paHee NOJyYeHHBIH BEKTOp Purna u ucnons3yercs B
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Ka4ecTBE BEKTOpa HArpy3KH AJISI CTATHYECKOTO pelie-
HUSL.

Lenbto naHHOI cTaThU SIBIETCS BHEAPEHHUE HO-
BOTO BBIYMCIUTEIBHOTO METOMA, KOTOPBIM MO3BOJIUT
MOJYYUTh TOYHBIN NMHAMMYECKHH aHAJIN3 IIPU MEHb-
IIMX BBIYUCIUTENBHBIX 3aTpaTax. [loka3aHo, 4ToO Hc-
MOJIb30BAHUE OPTOTOHAJIBHBIX BEKTOPOB Putia, He sB-
JSIFOLIUXCST COOCTBEHHBIMU BEKTOPAMU CHCTEMBI, 00ec-
neynBaeT 0Oojee pEeaTNCTHYHYI0 MaTeMaTHYECKYFO
OCHOBY TIpeo0Opa3oBaHus, HCIOIb3YEMOTO IIPH IPUBE-
JICHUN OOJIBIION CTPYKTYPHOH MOJICIN K CHCTEME C Ma-
JBIM 49HCIOM KoopauHaT. Kpome Toro, ompenensercs
HOpMa OIIMOKH, KOTOpasl IaeT OLEHKY TOYHOCTH IO-
CIIEIYIOLIETO aHaIN3a TUHAMUYECKUX XapaKTePUCTHK.

MeToa cynepno3nuu Moj

VYpaBHeHHE TUHAMUYECKOTO PaBHOBECUS CTPYK-
TypHOH CHCTEMBI, MOJEIHPYEMOIl KOHEUHBIM YHCIOM
JUCKPETHBIX 3JEMEHTOB M COCPEAOTOYEHHBIX Macc,
MOJKHO 3aIMcaTh Kak:

Ma + Cv+ Ku =1r(s,t) (1)

I'me M, C v K — 3ananHble MaTpHUIbl MacChl, JIEMII-
(upoBaHHs U KecTKOCTH pasMepoMm N X N. BexTopsl
a, V U U — 3aBHUCAIINE OT BPEMEHH BEKTOPHI yCKOPECHUS,
CKOpOCTH U mepeMenieHus. [l OONBIIMHCTBA HArpy-
30K M3MEHSIOIIYIOCS BO BPEMEHH HArpy3Ky MOXHO
MpEeJCTaBUTh, KAK CyMMY IPOCTPAHCTBEHHBIX BEKTO-
POB, YMHOKECHHYIO Ha (DYHKIIMH BPEMEHH, HIIH

r(s,0) = X; fij(s) x g;(®) =f(s)g(®) )

B ciydae celicMuueckold Harpy3ku B 3aJaHHOM
HanpaBlIeHUN TpedyeTcs TOJBKO OJIUH BEKTOp, IO-
CKOIBKY f;(S) 9TO BEKTOp, KOTOPBI COAEPIKUT MACCO-
BBIC WICHBI B HANIPABJICHUH HATPY3KHU U g4 (t) — HCXOJ-
HOE YCKOpEHHE 3emieTpsiceHus. it MHOTUX Ipyrux
THUIIOB Harpy>eHHs IPOCTPABHCTBEHHOE pacrpezere-
HHME MOXKHO TIPEJICTaBUTh HEOOJBIINM YHCIOM BEKTO-
pos f;(s).

Mertop cyneprno3unuu MOJi OCHOBaH Ha BBEJEHUHU
CJIEIYIOLIET0 PeoOpa3oBaHUs CMEICHUS:

u(s,t) = X()u, () wmu = Xu, (3)

I'ne u, — 9170 MaccuB U3 L HEM3BECTHBIX QYHKIMI
BpPEMEHH, a X —3TO MaTpHIla MPOCTPaHCTBEHHOW (yHK-
1 pazmepoM N X L. COOTBETCTBYIONIUE CKOPOCTh U
YCKOpEHHE:!

v =Xv, 4
a=Xa, (5)

IMoncrasus ypaBuenue (3) B ypaBHeHwue (1) npen-
BapUTEJILHO YMHOXKHB €10 Ha X | MOJTyuuM:

M*a, + C'vx + K'u,e = f(s)g(t)  (6)

T'ne
M*=XTMX (7)
cr=XTcx (8)
K* = XTKX (10)

fr=X'f (11)

JIist TpagMIuOHHOTO METOa CYTIEPIO3UIINN MO,
B KOTOPOM X SIBIISIETCS MaTPUIEH MITaJIINX COOCTBEH-
HBIX BEKTOPOB CUCTEMBI, MaTpuLbl M u K™ sABis0TCS
JUaroHajbHeIMU. Eciim mpearosnaraercs MopaaibHOE
nemipupoBanue, MaTpuna C* Takxke SBIAETCS IHaro-
HanpHOW. TakuM oOpa3oM, ypaBHeHHE (4) CBOOHUTCS K
CHCTEME HECBA3aHHBIX JIMHEHHBIX OOBIKHOBCHHBIX
I QepeHnnaNbHBIX YPAaBHEHHH BTOPOTO TIOPSIIKA.
Kaxnoe ypaBHEHHE MOXKHO PEIINTH OTHOCUTEIBHO He-
N3BECTHON (DYHKIIMH BPEMEHH JTFIOOBIM M3 HECKOIBKHX
CTaH/apTHBIX METOIOB.

C npyroii cTopoHBL, ecau X — MaTpHuIla BEKTOPOB
Purtna, Matpunst C* u K* pazmepa L X L He sIBISIFOTCS
JMaroHaJbHBIMU. PelieHne 3Tol CBS3aHHOI CHUCTEMBI
YpaBHEHHI MOKET OBITh MOJyYeHO C MUHUMAJIBHBIMHU
YHCJIEHHBIMU YCWIMSIMH, ITOCKOJIBKY L Bceraa main 1o
CpPaBHEHHMIO C pazMepoM Bcel cuctembl N. YpaBHeHHE
(4) MOXHO PEIINTh HETIOCPEICTBEHHO, MOIIAroBO Me-
TOJ| MHTETPUPOBAHUS, THO0 OH MOXKET OBITH pacler-
JI€H, €CIM BBIYHCIIAIOTCS TOYHBIE COOCTBEHHBIE BEK-
TOPBI IPUBEJICHHON CUCTEMBI.

Ouenka BekTopoB Purua

OueBHUIHO, YTO BBIOODP BEeKTOpOB Putna siBisiercst
Ype3BhIYARHO Ba)KHBIM 3TAllOM, €CJIM OHU OYIyT HC-
HOJIB30BATHCSI HEMOCPEICTBEHHO B aHAJIM3€ CYIepIo-
3HUIMH. BEKTOPBI reHepHUPYIOTCS U3 CIIEAYIOMIETO OTHO-
LICHUS:

Kx{ =Mx;_4,i =2,..,N (12)
IlepBelii BEKTOD MOJIy4aETCsl U3 PEILICHUS
Kx; =f (13)

BekTopsl opraraHanu3upyOTCs H HOPMaIU3UPY-
IOTCSL HAa Ka)KJOM 3Tale ¢ HUCIOJIb30BaHUEM CIIEAYIO-
el npoueaypsl

X =x{ —XNCX;j (13)
I'me
¢ = x] Mx} (14)

ITockonbKy mociie Hax0XACHUS KAKIO0T0 BEKTOpa

OH HOPMAaJIU3YeTCs KaK
xfMx; =1 (15)

INocnenoBaTenbHOCTD MIArOB, UCMOJIB3YEMBIX JUIS
reHepanuu Bekropa Putna, umeer uaTepecHyto ¢husu-
4yeCcKyo uHTeprperanuo. [lepsolil Bekrop Putna npen-
CTaBISAET COOOH CTATHYECKYIO PEAKIHI0O Ha BEKTOP
Harpy3kd f. JluHamMu4eckne CHIIbI, KOTOPBIMH IpEHe-
OperaroT B 3TOM CTaTHYECKOM aHAJIW3€, MMEIOT BHJ
w?Mx,, Tae w TpeacTaBIseT co0Ol THIMYHYIO Ya-
CTOTHYIO COCTaBIISIIONIYI0 Harpy3kd. OTOT BEKTOP
OIIMOKM 3aTeM NPUMEHSETCs] Ha CIEIYIOIIEM dTare B
KauecTBE HArpy3KH IS CO3JaHHs CIEAYIOLIErO BEK-
Topa Purna. Onsts ke, 3T0 cTaTUYECKOE PELIeHUE Ipe-
HeOperaer JWHAMHYECKMMH 4YJIEHaMM, KOTOpBIE HC-
MOJIB3YIOTCA B KAuecTBE CIEIYIOLIEr0 BEKTOpa
HaTpy3KH JJIS CO3/IaHus CIEYIomero BeKTopa Purna.
OTa mocnexoBaTeNHFHOCTh IIATOB 3aBEPIINTCS, KOTIa
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CIIEAYIOIINI CreHEPUPOBAHHBIM BEKTOpP CTAaHET OpTO-
TOHAJIbHBIM BCEM PaHEE HallICHHBIM BEKTOPaM.

BaxxHo oTMeTUTH, YTO ATHM METOJOM HEBO3-
MOJKHO TEHEPUPOBATh BEKTOPHI, HE BO30YKIaeMbIe OC-
HOBHOU Harpy3koil. bosee Toro, eciu onieHMBaTh U UC-
MOJIb30BaTh TOYHBIC COOCTBEHHBIC BEKTOPHI, HET HUKA-
KOH TapaHTHHM, 4YTO OHM OYIyT ydacTBOBaTb B
JIMHAMUYECKOM OTKIIHKE.

CHuCTEeMBI C OTPaHUYCHHBIM KOJMYECTBOM TOUYCK
Macchl MO’KHO YMEHBIINTh 33 CUET CTATUYECKON KOH-
JIeHCalluM WIM coKpaiieHus 1o [aillany. BexTtopsl
Putna, creHepupoBaHHBIE TAKHM 00pa3oM, aBTOMAaTH-
YeCKH coepkaT 2P QeKTl HyneBbIX Macc. Kpome Toro,
anmpoKCUMallvsi, BBEICHHAs METOJOM peaykiuu [ ai-
aHa, UMeeT TOT K€ MOPSAJOK, YTO U HCIIOJIb30BAHHE OJI-
HOT'O CTaTU4eCcKoro BekTopa Puria.

I'enepamnus BekTOopoB PuTia ¢ mMoMoOIIbIO 3TOTrO
MOJX0/a SIBISCTCS YUCICHHO 3(dekTuBHOU mocie
MEPBOHAYAIBHOTO (haKTOPHHTA MATPUIIBI KECTKOCTH.
Kaxxmprit HOBBIN BekTOp Putiia TpeOyeT mpsmoit u 00-
paTHOM 3aMEHBI B JOMOJIHEHUE K OPTOTOHAJIN3ALIUH.

BeiBoasbi: B ycnosusix Kazaxcrana npumeHneHue
BEKTOpPOB PuTma mpencraBisieTcss BechbMa IIeNeco00-
pa3HbIM NpU pacuerax 3JaHUl Ha celicMUYecKUe
Harpy3ku € HCIOJIb30BAHUEM HEIMHEWHBIX METOJIOB.
OrtoT Meroa MoxeT 3(GeKTUBHO obecneuuTs Ooiee
TOYHYIO OIIEHKY TUHAMHYECKOTO IMOBEACHUS CTPYK-
TYpBI, a TAKXKE CHU3UTHh PA3MEPHOCTh CUCTEMBI.

Merton BekTopoB Putna sBisercs moaxosuum
pelIeHreM He TOJIBKO JJIsl MPOCTOr0 HEMTMHEHHOTO CTa-
TUYECKOTO pacueTa, HO U JIJIsl HEJIMHEWHOT O pacyeTa Bo
BpeMeHHOH oOmactu. Takum o0pa3oM, HIpUMEHEHHUE
BEKTOPOB PuTLa mpenocTaBisieT BO3MOXKHOCTh MOBBI-
cuTh 3 (HEKTUBHOCTH U TOYHOCTH aHAJIM3a TIPH pacye-
Tax CeHCMHUYECKHX Harpy3ok no KaszaxcraHckum HOp-
MaTHBaM. DTOT MoaXxoxa obecrieunBaeT Ooliee peanu-
CTUYHOE IMPEICTaBICHNE O JUHAMHUKE CTPYKTYPHI, UTO
BaYKHO B YCJIOBUSX BO3MOXHOT'O HETMHEHHOTO TIOBE e~
HUSl MaTEPUAJIOB IIPU CEHCMUYECKUX BO3JAECHCTBUSAX.
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