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AHHOTALUA

HpoaHaanpOBaHH PE3YIbTAThl MPOBCACHHBIX UCCIICAOBAHUHU 110 pa3pa60TKe 1 U3YYCHUIO aKTUBHOCTH KO-
6aJ'H>T-MapFaHHeBOFO KaTaJn3aTopa HAHECEHHOI'0 Ha aJIIOMOKAJIBIITUEBOM HOCUTEJIC KOHBEPCUU METaHa C TUOKCHU-
nom yrirepoaa. [Tokasano, 4To akTHBHOCTE 1 cTabmisHOCTh 4C0-Mn/Al — Ca - karanu3atopa 3aBHCHT OT COflep-
JKaHUS U COOTHOLICHHA B HEM OKCHIIOB KobOanabTa U Maprasia. HpI/IMeHCHHe OKCHIOB Mapraniia, Kak akTUBHOT'O
KOMIIOHEHTa U IIPOMOTOPA MIPUJAET KaTAJIN3aTOPy CTOMKOCTh IPOTUB 3ayIJIEPOKUBAHUS.

Abstract

The results of the research on the development and study of the activity of a cobalt-manganese catalyst sup-
ported on an alumina-calcium carrier for the conversion of methane with carbon dioxide are analyzed. It has been
shown that the activity and stability of the 4Co-Mn/Al-Ca-catalyst depend on the content and ratio of cobalt and
manganese oxides in it. The use of manganese oxides as an active component and a promoter gives the catalyst
resistance to carburization.

KiroueBble ciioBa: CO, Mn-KaTanmaTop; KOHBEPCUSA METaHA, aJIIOMOKaJ'II)III/IGBHﬁ HOCHUTCJIb; JTUOKCUI YT~
Jepona.

Keywords: Co, Mn catalyst; methane conversion; alumina-calcium carrier; carbon dioxide.
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B nacrosiiee BpeMst pa3pab0Tka HOBBIX BBEICOKO-
3¢ (HEKTHBHBIX MPOIECCOB TOIYUCHHUS CHHTE3-Ta3a U3
YIICBOIOPOJAHOTO CHIPhSl M KaTaIM3aTOPOB VIS HHUX,
SIBIISICTCSL OJTHOM U3 BAKHEHIITUX 33149 KaK Jiyist 0a30BOU
XUMHYECKOHN MPOMBIILICHHOCTH, BOJIOPOTHON YHEpre-
TUKH, TaK U U aBTOTpaHcnopTa. CeJeKTHBHOE KaTa-
JUTUYECKOE OKUCIICHUE W TAPOBON PUPOPMHUHT yTIe-
BOJIOPOJIHOT'O TOIUIHMBA, SIBJISKOTCS OCHOBHBIMH TPO-
MBIIUICHHBIME TPOIIECCAaMH TOIYYCHHS BOJIOpOIa U
MOHOOKcHAA yriaepona. Kpome HUX, BHUIMaHHE HCCIIe-
JloBaTeJIed MPUBJIEKAET MPOLECC YIIEKUCIOTHON KOH-
Bepcuu metaHa - CHy +CO; = 2C0O +2H,. Ytunnzanus
CO,n momryuenne cmecu H, -CO, mpuromHOTO 111 CHH-
Te3a KUJKHUX TOIUIMB U JPYTUX TEXHUYCCKH I[CHHBIX
MPOAYKTOB, IPHOOpETacT BCe OOJice aKTyallbHOE 3HA-
yeHue. HeoOX0qMMOCTh MOMCKAa HOBBIX BUJIOB CHIPHS
ctumynupyet BoBiedenue CO» B pa3inuyHbIC KaTaiu-
TUYECKUE PEaKIiu. B oTiudne oT mapoBoil KOHBEPCUU
W TapIHaJbHOTO OKUCJICHUS METaHa, IPOMBINUICH-
HOMY TIPUMEHEHHIO YTJICKUCIOTHOW KOHBEPCHH Me-
TaHa TIPENSATCTBYET BBICOKAA DSHIOTCPMHUYHOCTH U
OTPaBIIEMOCTh KaTaJIM3aTOPOB BCIIEICTBUE 3ayTIIepo-
xkuBaausA. Cautarot [ | ], 9T0 0OBeaMHEHHE YHI0TEP-
MHUYECKUX PEeaKiu (YTIIEKUCIOTHOMN U / MK ApOBOiA)
C AI30TEPMUYCCKUMH PEAKIUSAMH IapIlHaIbHOTO U
riTyOOKOrO OKHCJICHUS METaHa, MO3BOJIUT ONTUMH3HU-
pOBaTh TEIUIOBOH PEXKUM CYMMapHOTO mpoliecca U
YMCHBIINTh OTPABIAEMOCTh KaTaJIH3aTOPOB BCIC/-
CTBHE 3ayTJICPOKHBAHUS.

JIJis TpOLIECCOB OKHCIIMTENBHON KOHBEPCHH Me-
TaHa UCTIONB3YeTCsS MPEUMYIIICCTBEHHO HUKEJICBBIC Ka-
Tanuzatopsl HaneceHne Ha Hocurermsix ( MgO, CaO,
Al>O3, ZrO») u conepkariye 100aBKH OKCHUIOB METAJ-
noB niepeHeHHO# BaneHTHOCTH ( Cro03, CeOz, MnOs,
CuO ) [2,3]. Hukemo oTHarOT MpeanovTeHNe KaK aK-
TUBHOMY KOMIIOHEHTY UIS co3faHus d()(HEeKTUBHOTO
KaTaJln3aTopa yrIIeKUCIOTHON KoHBepcuu MeTana. Oc-
HOBHAs 3aj[aya, MOUCK MyTell CHUKEHHUS KOKCOOOPa3o0-
BaHUs HA TTOBepXHOCTH HUKeNs. [To qannHbIM [4], K TIO-
JIOXKHUTEIBHOMY PE3yJIbTaTy MOTYT MPHUBECTH J00ABKU
Ca B Ni/MgO karanuszarope. boyiee akTHBHBI ¥ MEHEE
MOJIBEPKCHBI OTJIOKCHUIO YIIIEpOa HUKEJICBbIC KaTa-
JMU3aTOPbl Ha HOCUTENEC W3 AaJIOMHHATA KallbIUs -
CaAl0;4.

B yriexkucnoTHOW KOHBEPCHH METaHa aKTUBHBI H
Co - conmeprkamue KaTaau3aTopbl HAHECCHHBIC HA Pas3-
anunele Hocurenmm (MQO, ZrOz, AlOs ). U3 Hux
HanOoyiee aKTHBHBIMH OKaszaiuch cucrembl CO / a-
Al>,O3 ¢ conepxanuem 6 % CoO u 6onee. OOBsICHEHO

510 TeM, uto CoO ciabo cesi3an ¢ HocuTeneM o, - Al;O3
U JIETKO BOCCTaHABJIMBAeTCs 0 MeTayutndeckoro Co. B
ommune ot KaraauzatopoB NiO / MgO u NiO — Cr,03
| MgO, yriepoaHbie OTIOXEHUS HE CHHXKAIOT BBICO-
KyI0 KaTaJINTUYECKYI0 akTUBHOCTH CO - coneprkaiux
Katanu3atopoB [ 5 ]. M3 OKCHIHBIX KaTajau3aToOpoB B
YIJIEKUCIIOTHOM KOHBEPCHM METaHa JIyYIIMMH OKa3a-
JIMCh CHCTEMEI, B YacTHOCTH, 5% Ca - 12% Mn - AlLOs.
Temneparypa xonBepcuu Bbicokas - 900 -950 °C, Ho
KaTalu3aTop B OTHX YCIOBHAX 3aKOKCOBBIBAHHIO HE
monsepraercs| 2 .

JLJ1s OKUCITNTENTbHON KOHBEPCHH METaHA BOASTHBIM
MapoM H KHCIOPOAOM Bo3xmyxa Obu1 paszpaboran Co -
Mn - xatamu3aTop Ha MOAM(HUIMPOBAHHOM OKCHIOM
KansImsa Hocutene u3 - y -Al,O3 . ITombop OKCHIOB KO-
OanbTa W Maprafia Ui yKa3aHHBIX MIPOIIECCOB OBLIN
MIPOTUKTOBAHBI:

e guicokol akmusnocmu Co - cooepacawux Ka-
MAnU3amopos 8 OKUCTUMENbHbIX NPOYeCccax;

®  mMepMOCmadUILHOCMU  HUBWMUX — OKCUOO08
(MnO, Mn304) mapeanya u ux cnocobrocmu ymeHo-
WUmMb 6epoAMHOCIb NPOMEKAHUA PeaKyuu NUPoOIU3a
CHa c obpaszosanuem H u yenepooa,

®  UHEPMHOCMBIO ANIOMOKATLYUEBO20 HOCUMENS
x Hanecernomy CoO.

Panee [6,7], cioco6 moaudunuposanust y - Al,O3
OKCHJIOM KaJbLHs MPUMEHSIICS ISl pa3paboTKH KaTa-
mm3atopoB okucieHus CO u yrieBonoponos. Momu-
(GUIUPOBaHHBIE ATIOMOKAIbIUEBbIE HOCHTEIH JUIS
OKHCJINTEIbHOW KOHBEPCHUU METaHa FOTOBUIIUCH ITyTEM
OPOIUTKH MPOMBIIUICHHOTO Hocutenst ¥ - AlOs
(mapku A-1) pactBopoM HuTpata Kanbius. Ilocie
cymku rpu 120 °C u oGxura no 1200 °C B Hocutene
obpasyrorcst ¢pasel a-Al,03 Ca0. 2 Al,Os u 3Ca0. 5
Al,O3. Kobanbr-MapratieBblii KaTalnn3aTop rOTOBHIN
1 (y3MOHHBIM HACBIIIEHUEM MPHUTOTOBJIEHHOTO MO-
nudumuposanHoro - Al — Ca HocuTenst HUTPATHBIMA
pactBopaMu kobanbTa W Maprasua. [locne cymiku u
TepmooOpadboTku mpu 450-500 °C B kartamuzaTope,
kpome (a3 Hocutens, oopasyrores (azel - Coz0s u -
- Mn,Os (tabun. 1) Yaenshast nosepxuocts 4Co - Mn/
Al — Ca karamuzatopa o BOT - 20 M2 / T; obmwmit
065BEM 1op 0,23 — 0,25 cm® /T.

AxtuBHOCTH 00pa3noB Co -, Mn - comepskarmmx
KaTalInu3aTOpPOB, HAHECCHHBIX Ha alTOMOKaJIbLIHEBOM
Hocutene Al — Ca, u3yyanuch B mporeccax OKHCIH-
TEeNbHOI KOHBEPCHU METaHAa Pa3HBIMHU OKUCIUTEISIMHU
(BomsiHOM map, kuciopos Bo3ayxa, COy).

Tabm. 1.
da3osbie coctaBbl Hocutenst Al — Ca u karaausaropa 4Co -Mn / Al — Ca
HammenoBanue o00pasIios OcHoBHBIE (a3sl
Al — Ca - Hocutenn 3Ca0.5 Al,O3 | CaO. 2AlL03 | o - Al,O3
4Co-Mn/ Al —-Ca- [3 - Mn203 C0304 3Ca0.5 A|203 CaO. 2A|203 o - A|203
4Co -Mn /Al - Ca - otpaGotahiii b | o\ 6 | g 3Ca0.5 ALO; | Ca0. 2AL0: | - AlOs
YIIEKUCIOTHON KOHBEPCHHU METaHa

Hawnboitee akTHBHBIMH OKa3ajnCh CHUCTEMBI, CO-
nepxamrie 6-9 % Co, 1,5 — 2,5 % Mn, ipu cootHoIIIE-
Huu CO- Mn paBhoii 4 : 1 [8 -12 ] . KobGanr-mapranie-
BBIH KaTanmsarop - 4Co - Mn/ Al — Ca 6bu1 mpuMeHEH
JJIA TIOJTYYCHHA BBICOKOTEMIIEPATYPHOI'0 BOCCTAHOBU-

TEJIFHOTO Ta3a B MPOIIECCEe HETIONHOTO OKHUCICHUS Me-
TaHa KUCJIOPOAOM BO3/TyXa Ha ONBITHOM ycTaHOBKE 1H-
ctutryta Mexano6puepmer (r. KpeiBo#t por, Ykpauna)
¢ npousBoauTeNbHOCTIO 10 M% / yac mo mpupogHOMY
ra3y. ['azoBas cmech - Hy - CO ucmonp3oBanacey s
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BOCCTaHOBJICHHUS JKEJI€3HBIX OKATUILIEH B BUXPEBOH Ka-
Mmepe. Ha ocHOBe nmosy4eHHbIX JaHHBIX, IITAHUPOBAJICS
IyCK YCTaHOBKH C IPOU3BOAUTEIbHOCTIO 100 M3/ ac
IO IPUPOHOMY Ta3y JUIs IOJYyYESHUs BBICOKOTEMIIepa-
TYypHOT'O BOCCTaHOBJEHUs ra3a [12] .

3HaunTeIbHAS YacTh PadOT IMOCBAIIEH U3YYEHHUIO
AKTHBHOCTH U (pM3MKO-XMMUYECKUX CBOMCTB KOOAIbT-
mapraniesoro - 4Co - Mn/ Al — Ca - karanusatopa B
YTJIEKUCIIOTHOM KOHBepcuu MeTana [13 - 16] . OmbIThl
MPOBOJMIINCH B JIAOOPATOPHOIl yCTAaHOBKE PEaKTOPOM
npoTtouHoro tumna. IIpomomxurensHeie ombITH (50-60
4yacoB) Mokasaiy, 9To npu cootHomennu CHy @ CO»
pasHoii 1 : 1,3, remnepatype 700-800 °C u 00BEMHBIX
CKOpPOCTSIX Ta30Boit cMecu no Metany - 2000 -4000 uac
1, KOHBEpCHS METaHa M CEJEKTHBHOCTH 00pa3soBaHHUs
H> u CO 6mu3ku K paBHOBECHOM.

[IpoBeneHsl TepMUUYECKHE aHAM3bl WHIUBHIY-
IBHBIX OKCHJIOB KOOalbTa, MapraHua M MX cMeceu.
IToxa3zano [17], uTo B cpese MeTaHa A0 TeMIEpaTyphl
450 °C mporekaet peaxius BocctanoBieHus C0304 1o
Co0O u CoO nmo Co - merammuaeckoro. 1o xapakrepy
kpuBbIX AT u TT oOpasmoB mupoiam3 MeTaHa, ckopee
BCETO, KaTAIN3UPYETCS METAINIMIECKUM KOOAIbTOM
npu Temneparypax 520-540 °C. Ha oOpasmax comepika-
mmx cMecu Co — Mn temmeparypa caxxeoOpa3oBaHUSA
HECKOJIbKO BhIIe U cocTaBisieT 590-610 °C. Ha o6pa3-
[ax COJAEpXKalMX TOJBKO OKCHJBI MapraHiia pacmaj
MeTaHa B O0JIaCTH MCCJICIOBAHHBIX TemIieparyp (10

700 °C) ne mabmomacs. Caennad BBIBOJ O TOM, YTO B
cpeze Bo3ayxa B nHTepBasie Temmeparyp 590-640 °C B
cmenranubix Co-Mn o6pasnax Bo3MOXKHO 00pa3oBaHue
mnuHean kobanerura Mapranna - MnCozO4. B cpene
K€ METaHa MPUCYTCTBHE OKCHIOB MapraHIia TOBhIIIAET
TeMIlepaTypy Hayajia cakeoOpa3oBaHusI.

MHOTOYHCIICHHBIE YKCIICPUMEHTAIBHBIC TAHHbIC,
JIOKa3bIBAIOT CYIIECTBOBAHHE OCHOBHOTO MapIIpyTa
YTJIEKHCIIOTHOW KOHBEPCUHM METaHA: JTUCCOLMATHBHASL
anpcopbumss CHs Ha BOCCTaHOBIICHHBIX YacTHIIAX Me-
tasna ( Ni, Co ) B HaHeCEHHBIX KaTaqnu3aTopax ¢ oopa-
30BaHHEM Hz M yriepona, ¢ MOCIEAYIOIINM OKHCIIe-
HHEM YTJepoja YIIEKHUCIBIM Ta3oM ¢ 00pa3oBaHHEM
CO. Ha xaramsarope CoO / a - Al,O3 muccormanms
MeTaHa ¢ 00pa3oBaHHEM YyTIIepoJa U BOAOPOIA MPOUC-
XOJHUT TOJIBKO Ha YaCTHLBI METANIMYECKOTO KOOanbTa
[18].

CreneHb BOCCTAHOBJICHHS OKCHJIOB HAaHECEHHBIX
Ha MOBEPXHOCTh HOCHTEJIS, OKa3bIBAET CYLIECTBEHHOE
BIIMSTHUE HA JIOCTM)KEHHE MaKCHMAallbHOM aKTUBHOCTH
U CEJISKTMBHOCTH O0pa30BaHMs LIEJNEBBIX MPOIYKTOB.
U3zyuenue mnporecca Boccranosienus 4Co - Mn/ Al —
Ca xaranmzaTopa BOJOPOJOM MOKA3alio, YTO B MHTEP-
Baje Temrepatyp 700-800 °C cremeHp BoccTaHOBIIE-
Hus C0304 1 B - Mn203 no Co - MeTammndeckoro u 10
B - Mn304 nocturaer 97-98 % (puc. 1,2) [ 12 ].
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B TaGmune 2 [ 15 ] mpuBeneHbI pe3ynbTaThl TEp-
MHYECKOTr0 aHaln30B 00pa3noB karaiauzaTopa 4CO -
Mn/ Al — Ca, BoccTaHOBJIEHHOTO BOIOPOIOM - Iipu 800
°C (2 4. ) u 0TpabOTaHHOTO B YIIIEKUCIOTHOH KOHBEP-
CHH MeTaHa npu pas3Hbix cootHomeHusx CHs : COa.
Or3onuku npu 330 °C, 370 °C, 420 °C na kpussix [ITA
ClIeNyeT OTHECTH K OKHCJICHHIO METaJUTMYeCKOro Ko-
6anpra 1o Co0O. O6pazoBanue xe C0304 myTeM oKuc-
JeHUs METAUIMYECKOTO0 K0OaJbTa BO3SMOXHO TOJBKO
npu Temneparype Boie 700 °C. TIpu COOTHOIICHUSIX

CH4:COzpaBueim 1 :1,3;1:1,2u1: 1,1 . mosBastrOTCSt
JonoHUTeNbHbIC Ar3omuku npu 460 °C, 480 °C u 570
°C, KOTOpbIC€ BO3MOXXHO BBI3BaHBI OKHMCJICHHEM OTJIO-
JKEHHBIX B TOpax KaTajlu3aTopa CIIEJOB yriepoja, a
TaKKe TIOBTOPHBIM BoccTaHOBJIeHHEM okcuma CoO no
Co - merammmyeckoro . [Ipu cootnomennu CHs @ CO;
=1:1, 1 3apuxcupoBan TpeTuii sr3omuk npu 8§35 °C,
MOSIBIICHHE KOTOPOTO CIICAYST OTHECTH OKHCIICHUIO
CoO pi (e} Co030,.

Tabum. 2.
Temmepatypsl ar3omukoB Ha KpuBbix JITA kartanusaropa 4Co -Mn /Al — Ca
Ycmosust 06paboTku C Temneparypbl 3r30nuKoB Ha KpuBbIX ITA
KaTanu3aTopa (é):'H(_)Hégme
4Co-Mn/Al - Ca +: €0 ! . -
|| oo :
°C, 24 2
) 370°C
1:15 C0+1/20, =C00 -
113 330°C 460 °C _
OTtpaboTaHHBIN B yT- - Co+1/20,=Co0 C+0,=CO,
JIEKHUCJIOTHOH ~ KOH- 112 370°C 480 °C _
BepcHU MeTaHa, 504. - Co+1/20, =Co0 C+0,=CO;
0
1:11 420 °C C-Egg:gOz 835°C
Co+1/20, =Co0O 2C00+C=2C0+CO, 3C0+20,=C0304

AHanu3 pe3ynbTaToB MPOBEIACHHBIX HCCIEI0Ba-
HUH nokazany, 9to u3 Co -, Mn -coaepkanimx Karaim-
3aTOPOB B YIIIEKHCIOTHOW KOHBEPCHH METaHa HAaubo-
JIee aKTUBHBIM U cTaOuinbHbIM sBisieTcs 4 Co - Mn ka-
TANU3aTOp HAHECCHHBIH HA  aJFOMOKAIbIIUEBOM
Hocurene - Al — Ca. IIpuMeHeHHe OKCHIOB MapraHiia,
KaK aKTUBHOTO KOMITOHEHTA U MPOMOTOpPA NMPHUIAET Ka-
TaJIU3aTOPy CTOMKOCTh MPOTUB 3ayTIICPOKUBAHUS.
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AHHOTALUA

Metonom auddepeHnnatbHO-UMITYIbCHOM MOIIporpaduu ONPeaeieHO COACPKAHNE HEKOTOPHIX TKEIBIX
METaJ/UIOB B BOJIOCAX JKHTEJCH ropooB Axanmnuxe u 3ectadOHU. Y CTAHOBJICHO, YTO MOYTH BO BCEX 00Opasmax
BOJIOC COZIEPrKaHHe MEIH HIDKE HOPMBI, yCTaHOBIEHHOW BecemupHoit opranmsanueii 31paBooxpanenus. Coaepixa-
HUE CBUHIA U KaJMIsI BO Bcex 00pasliax He MPEBBIMAET MPe/IeNIbHO JIOMYCTUMYIO KOHIIEHTpanuto. YTo kacaeTcs
IHKA, TO €T0 COACPIKAHUC B npo6ax BOJIOC KaK MPEBLIIIACT HOPMY, TaK 1 B HEKOTOPBIX o6pa3uax Ha6J'IIO}Z[aeTC$I
€ro L[E(l)I/IHI/IT, YTO B YCJOBHUAX NAHACMHUU KOBUAA OITACHO, TaK KaK IpU }Ie(bI/IHI/ITe IUHKa cna6eeT HUMMYHUTET U
BO3pacCTacT OMACHOCTD 3apaKEHNA KOBUIOM.

Abstract

The content of some heavy metals in the hair of residents of the cities of Akhaltsikhe and Zestafoni was
determined by the method of differential-pulse polarography. It has been established that in almost all hair samples
the copper content is below the norm established by the World Health Organization. The content of lead and
cadmium in all samples does not exceed the maximum allowable concentration. As for zinc, its content in some
hair samples exceeds the norm. However, in some samples, there is a deficiency, which is dangerous during the
Covid-19 pandemic since zinc deficiency weakens immunity and increases the risk of getting sick with Covid-19.

KaioueBble ciioBa: TshKENbIe METAIIBI, BOJIOCHL, 310pOBbE, N dhepeHInai»HO-UMITyIbCHas oJsiporpadus,
MpEACIIbHO AOIMyCTUMAas KOHICHTPAIIA.

Keywords: heavy metals, hair, health, differential pulse polarography, maximum allowable concentration.

3arps;3HEHUE TSHKEITBIMEA METAJUIAMH SIBIIICTCS OJ1-
HOW U3 CTapeHIINX 3KOJOTHYECKHX MpoOIeM B MUpE,
YTO, €CTECTBEHHO, CO3JaeT MPOOIEeMBI I 340POBBS
yenoBeka. B HacTosee BpeMs BO BceM MUpPE HaOIo-
JTaeTCsl TCHACHIUS K YBEIMYCHUIO 3arpsi3HEHUS OKPY-
)Ka}OHleﬁ CpE€abI TSHXKEJIBIMA METAJIJIAMU, YTO IIPUBOANUT
K TIOBBIIICHUIO YPOBHS 3a00JICBACMOCTH HACEJICHUS.
Oco0eHHO OmMacHO MOTMaJlaHue ITHX BEIIECTB B IPO-

IYKTHI TIMTAHKS ¥ TIpeAMETHI ObITa. TOKCHUECKoe BO3-
JIEHCTBUE TSHKEIIBIX METAJJIOB Ha OpraHU3M 4YelloBeKa
00yCIIOBJICHO B OCHOBHOM 3arps3HCHUEM ITHIICBBIX
MPOJYKTOB, BO3/IyXa, BOJbI U MOYBbI, BEI3BAHHBIMU aH-
TPOINIOT€HHBIMH UCTOYHUKAMH, TAKUMU KaK BBIXJIOIBI
aBTOMOOWJICH, TPOU3BOJCTBEHHBIE OOBEKTHI, (ad-
pUKH, OTPaOOTaHHOE TOIUIMBO U APYyTHE.
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MHorue uccne10BaHus MOKa3aiH, 9YTO TOKCHIHBIE
3JIEMEHTHI, TAKHE KaK CBHHEI, KaJMHH, pTyTb U ApY-
rye, KOTOpbIE MOMAld B OPraHU3M 4YeloBeKa, 3ame-
IIa0T TaM TaKHe >KU3HEHHO Ba)KHBbIE 3JIEMEHTHI, Kak
KaJbLIUH, IUHK, ’KeJIe30 U BBI3BIBAIOT CTPYKTYPHBIE U3-
MEHEHHUS, KOTOPBIC MPOSABIAIOTCA B BUAE PAa3IUUHBIX
3a00IeBaHNH.

Jlis oLileHKHU cofiepKaHUs MUKPOAJIEMEHTOB B Op-
TaHU3ME YEJI0OBEKA BOJIOCHI HECYT Ty e HH(OPMAILIHIO,
YTO W JpYyTHe IMarHOCTHYECKHe OMOoCcyOCTpaTthl -
KpOBb, MOYa, HOTTH. Boockl xapakrepusyorcst Huk-
cupoBaHHOW auHamMuKOH pocta (0,2-0,5MM B CyTKH),
MOATOMY 4YacThb KOPHS BOJIOCA SIBIIICTCS HAWTyYINIEH
JUIA aJleKBaTHOM OIEHKM MMKPO3JIEMEHTHOTO cTaTyca
OpraHu3Ma Ha MOMEHT oOcienoBaHusi. MuUKpode-
MEHTbI KOHIEHTPUPYIOTCA B BOJIOCAX, B OTJIUYUE OT
KPOBH, KOTOpasi B OCHOBHOM BBINOJIHSET TPAHCIOPT-
Hyw ¢yHKnuo B opranmsme [1,2]. Bomockl B monHo#
Mepe OTPaXKaroT YPOBEHb COJEPIKAHUSI KaK TOKCUUHBIX
(Pb, Cd, As u 1p.), Tak ¥ HEOOXOIUMBIX JUIS KU3IHU
anemeHTOB (Cu, Zn, Fe u ap.). ComepsxaHue MUKpPO3JIe-
MEHTOB B KPOBH ITIEPBBIM PEarupyeT Ha ITOBBHIIICHHE
YPOBHS TSDKEJIBIX METAJIOB, HO MOXET HE OTPaXaTh
peanbHBIN YPOBEHB UX cozepskaHus B opranusme. [lo-
3TOMY Ba)KHO HCCIIENOBaTh OMOCYOCTpATHI, B IOJIHOM
Mepe OTpaXkarollye JIEMEHTHBIH CTaTyC JKUBOTO Opra-
H13Ma. B 3TOoM oTHOIIEHNN Hanbonee HHOPMaTHBHEI
BOJIOCHI, TaK KaK OHH MPEACTABILIFOT CO00# «3JIeMeHT-
HBIW [TOPTPET» YEIOBEKA.

HccrnenoBaHue MUKPO3JIEMEHTOB B BOJIOCAX MO3-
BOJISIET BBISIBUTH HAIMYHE NTATOJIOTHYECKHUX MPOLIECCOB
Ha IOKJIMHUYECKOM 3TaIe, 9T0 AaeT BO3MOXXHOCTh BHE-
CTH COOTBETCTBYIOIIME KOPPEKTHBBI B MPOPHUIAKTUKY
3aboneBannii. Bce 3To mmeeT Gonplinoe 3HaYeHUE IS
Npo(HUIAKTHKY MHOTHX 3a00JICBaHUH. AHAlIN3 BOJOC
MOXeT OBITh OCOOEHHO IOJIE3€H NPH M3yYCHHH JeH-
CTBHSI HEKOTOPBIX MHUKPO3JIEMEHTOB M OTJCIBHBIX TS-
JKENBIX METAJJIOB Ha OpraHu3M 4denoBeka [3-5]. [an-
HBIE aHAJIN3a BOJIOC MOKA3bIBAIOT, YTO OTPABJICHUE TH-
JKENBIMA ~ MeTaJUlaMH  ceddac BCTpedaeTcsl darle.
XUMUYECKUH aHAJIU3 BOJIOC JIFOJIEH, KUBYLIUX CEro-
JTHS, ¥ TeX, KTO yMep HECKOJIBKO BEKOB Ha3a/l, MOKa3bl-
BAET, YTO CO/EPKAHUE METAJUIOB B BOJIOCAX BO3POCIO
B TBICSTYM pa3. JTO, KOHEYHO, CBSI3aHO C PE3KUM yXYA-
IIEHUEM SKOJIOTMIEeCKOH 00CTaHOBKH.

Tspkenble MeTaJuTbl BBI3BIBAIOT pa3iiMyHbIe 3200-
neBanus. Hampumep, Menb OTHOCHTCSI K 3CCEHIMANb-
HBIM MHKpPO3JIEMEHTaM, T. €. K 3JIeMEHTaM, UTPaIOIIIM
0c000 BaXXHYIO POJIb B POLIECCAX KU3HEEITEIbHOCTH
opranusMa. OJJHaKO IpU XPOHUYECKOH HHTOKCHKALINU
Me/b BBI3bIBAET PACCTPOMCTBA HEPBHOM CUCTEMBI,

¢GyHKIMM nedeHH W modek. HemocraTok menmu Takke
BEChMa OTACCH /ISl OPraHN3Ma 4eI0BeKa: HU3KHUH ypo-
BEHb ME/IM IPUBOJUT K CHIKEHHIO HMMYHHTETA YelIo-
BEKa, Pa3BUTHIO CI1a00CTH M IOMKOCTH KOCTEH, CHHKE-
HUIO aMsATH. JlepuuuT Meu 3aTpyaHseT KoM(popTHOE
TepeIBUKEHHUE YEI0BEKa, BBI3BIBAET OBICTPOE TTOCee-
HHE BOJIOC M YXYALIEHHE pabOThl OpPraHOB 3pEHHS.
[{uHK Takke ABISETCS 3CCEHIMAIbHBIM MUKPOAJIEMEH-
TOM, HO BBICOKOE COJICpKaHHE IIMHKA B OPTaHU3ME de-
JIOBEKa, B IIEPBYIO OUEPE/b, OTPAYKACTCS HA CHIDKCHUN
aKTHBHOCTH pAna (epMeHTHbIX cucteM. HemocraTtox
LIMHKA OYCHB BPEJCH IS OPTaHU3Ma YEIOBEKa, TAK KaK
OH TOPMO3UT HOPMAJIBHBIA POCT M pa3BUTHUE, YBEINIH-
BaeT BEPOSITHOCTh OAKTEpHAJbHBIX M BHPYCHBIX HWH-
(dexnui, a B KpalHUX CIIy4asXx MOXKET BBI3BaTh IIH30-
¢dpenuto u snunencuro. CBUHEN U KaAMHUI — METaJlIbl,
HE BBITIOJIHSAIOINE HUKAKOH ()YHKIMH B OpraHu3Me 4e-
JIOBEKa, OHU JIUIIb BBI3BIBAIOT €r0 OTPABJICHUE.

Jlnd oLleHKU BIMSHHUS OKpYyXKarmolleil cpeasl Ha
3/I0POBBE YEJIOBEKA M, B YACTHOCTH, HEKOTOPBIX TSKE-
JBIX METAJUIOB, HaMH ObUTH BBIOpaHBI 1Ba ropona ' py-
3WMHU: OJIMH U3 CAMBIX «YHCTHIX)» TOPOJIOB - AXaNINXE U
OJIMH M3 CaMbIX 3KOJIOTHYECKHU 3arpPSI3HEHHBIX TOPOIOB
- 3ecradonu. B 3ectadoHn (yHKIHOHHUPYIOT Takue
MIPEANIpUATHSA, Kak 3aBoj (eppocIuiaBoB, 3aBOJ IO
HPOU3BOJICTBY CTPOUTENBHBIX MaTepHasIoB U Jp., Po-
U3BOJICTBEHHBIE BEIOPOCHI KOTOPBIX 3arPsI3HAIOT OKPY-
JKAIOI[YI0 Cpely M TEeM CaMbIM HETaTUBHO BO3ZEH-
CTBYIOT U Ha 3/I0POBbE UeJI0BEKa. AHAJIN3 IOYBHI, IIPO-
Be/leHHBIH B 3ecTa)OHH, MMOKa3aJl YTO COJEPIKAHUE
MEJIY ¥ CBHHIIA MPEBBIIAET IPEIEIBHO - AOIyCTUMYIO
KOHLIEHTpALHio [6-7].

KomnmuecTBeHHOE ONpeneneHHe TSKENbIX MeTall-
JIOB B BOJIOCAX 4eJIOBEKa MPOBOAWIN Ha moJisiporpade
I[IY-1 meromom auddepeHInaTbHO-UMITYIECHON TI0-
asiporpaduu B TPEX3JIEKTPOAHONH TEPMOCTATHPYEMO
aueiike. B kauecTBe kaToma ObLT BEIOpaH PTYTHHIN Ka-
nenbHBIN 3ekTpos (t=3,5¢, m=2,6Mr/c), aHOJJOM CIIy-
JKHJIA TIJIATHHOBAs MPOBOJIOKA, a MJIEKTPOAOM CpaBHE-
HUSI-HACBHIIIEHHBIN KaJIOMEIIBHBIHN 3MEeKTPOS,.

Awnamuz memu (1), ceunma (ll), xaamus (1) u
ruaKa (1) mpoBoawiM 1o paHHee HaMu pa3paboTaHHON
meroauke [8]. CopepxaHue MUKPOIJIEMEHTOB B BOJIO-
cax 4eJsioBeKa OIpPe/IEeIIsUIN 110 CYyXOMY OCTaTKy B Tepe-
cuere Ha 1T BoJOC.

B r.Axanumxe Ui TpoBeIeHHs aHaIM3a OBUIH
B3STHI IPOOBI BOJOC Y 18 JKEHIMUH, MY>XYWH H JICTEH.

B tabnuie | npencraBieHsl HOPMBI COEPKAHMS
BBIIIIE TIEPEUYHCICHHBIX MHKPO3JEMEHTOB B BOJIOCAX
4EJI0BEKa, YCTAHOBJIEHHbIE BeceMupHOM opranusanuei
3/IpaBOOXPAHECHHUS.

Tab6muma 1.
Jannsie BO3 1996r.
MeTtann Bosockl, MKI/T
Men 9-30
CauHel 0-5,0
Kagmuii 0-1,0
unk 120-200
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Tabmauma 2.

PesynbraTel uccnenoanus coaepxanus Tsokenbix MetautoB Cu(Il), Pb(Il), Cd(IT), Zn(II) B Bostocax >KUTENEH T.

Axanuuxe.
O6paser # o Cgsepmaﬂne MeTaJ‘IJ(l:(()jB, MKI/T -
1 2.73 0.14 0.00 199.66
2 3.52 0.69 0.00 243.33
3 491 0.65 0.00 175.64
4 5.45 0.72 0.00 469.02
5 4.82 0.00 0.00 772.11
6 1.42 0.00 0.00 82.86
7 5.35 0.54 0.00 186.97
8 5.84 0.22 0.00 145.96
9 2.38 1.45 0.00 138.72
10 3.66 0.15 0.00 147.42
11 5.17 0.21 0.00 208.22
12 5.17 0.15 0.00 249.88
13 9.93 0.27 0.00 352.11
14 0.70 0.00 0.00 110.72
15 0.92 2.38 1.18 629.42
16 2.71 0.24 0.00 157.38
17 4.42 3.47 0.00 463.42
18 4.84 0.95 0.00 483.17

O’KUIanoch, YTO MPEACIbHO-IOMYCTUMbBIC KOH-
LEHTPAIMH [0 CBUHILY M KaJIMHIO B T. AXanuxe He 0y-
AYT NOBBIUICHBI, TAK KaK 3TOT paﬁOH SABJISICTCS OTHOCH-
TEJIbHO YUCTHIM C 3KOJIOTHYECKOM TOUKH 3peHus. [lei-
CTBHUTENIBHO, COJICPKAHNE CBIHIIA M KaIMISI B BOJIOCAX
00CIIeIOBaHHBIX JKUTENCH He MpEeBBIIAeT IOIyCTH-
MOTO YPOBHS M TOJEKO B OTHOM 00pasIie comepikaHue
KaJMHS IPEBHIIIACT IpeAeIbHO-IOIyCTUMYIO KOHIICH-
TPAaLHIO.

Kak BugHO 13 Ta0. 2, neduiut Meau Habo1a-
eTcsl B TIOYTH BO BCexX 00OpasIiiax BOJIOC U TOJIBKO B OJ-
HOM npoOe cooTBeTCTBYET HOpMe. [10BBIIIEHHOE KOJIH-
4ecTBO IMHKa HaOmomaercs y 50% o0cieaoBaHHBIX
BOJIOC, a IE(HUINT IMHKA — TOJIBKO B OJTHOM 00pasIe.

CienyeT OTMETUTb, YTO MPOOBI BOJIOC OBLTH B3SITHI
Bo Bpems nanaemun Covid -19, 4to 00BsCHSET Kak Mo-
BBIIICHHbIC 3HAUYEHHS LUHKA, TaK U JeQUIMT MeIu B
obpasmax Bosoc [9].

Kax Hamu GBUTO YK€ OTMEUCHO BBILIE, OJHUM H3
CaMBIX 3arps3HAIOMIMX OKPYKAIOIIYIO CPEIy IPOMBIII-
JEHHBIX peruoHoB ['py3um sBisiercs r.3ecTadOHH.
[IpomblnuieHHBIE BBIOPOCH 34€CHh 3arpsi3HAIOT 00b-
eKTBI OKpY’KaroIel cpeibl, B TOM YHCIIe aTMOC(HEPHBII
BO3JlyX, YTO OKa3bIBaE€T HEraTHBHOE BIMSHHE HA 3]10-
POBBE UeoBeKa.

enpto paGoTel OBIT MOHHTOPHHT COJEpPXKAHUSA
HEKOTOPBIX Tspkebix MetaiuioB (Cu, Pb, Cd, Zn) B Bo-
Jocax ckurened 3ecradoHa auddepeHHanbHO-UM-
MyJIbCHBIM TOJISIPOrpaMueckuM MeToJoM. Pe3yiib-
TaThl MPOBEACHHOI'O 3KCIIEPUMEHTA MPEACTABICHBI B
Tabmue 3.

Tab6muua 3.

Pesynbrath uccnenoBanus coaepxkanus Tsokensrx MetaiuioB Cu(Il), Pb(ID), Cd(IT), Zn(ID)
B BOJIOCaX XHTeNeH T. 3ecTadoHm.

Obpaser # = Co;éeg)maﬁne MeTannglzj, MKI/T —
1 5.97 0.00 0.00 167.08
2 5.45 0.00 0.00 190.76
3 6.25 0.00 0.00 91.22
4 18.36 0.00 0.00 160.69
5 14.13 0.00 0.00 123.73
6 4.43 0.00 0.00 124.11
7 9.19 1.45 0.00 321.32
8 2.77 0.16 0.80 94.63
9 9.48 0.55 0.00 388.86
10 4.85 0.95 0.51 500.61
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Bcero 6bu10 npoananuzuposano 10 06pa3ios Bo-
JIoC JKeHIIMH U gereil. K coxxanennro, He OBUIO BO3-
MOXHOCTH HaOpaTb Ooiblliee KOJIMYECTBO OOpa3LOB
BOJIOC, TaK KaK IIPOOBI BOJIOC Opalii B YCIOBHSX IaH/Ie-
MUH ¥ JFOJH TUIOXO IIUIM Ha KOHTAKT.

Kak BuaHO M3 TaOiuIpl, coAep)KaHWe CBHHIA U
KaJMUs B 00pasiax BOJIOC HE TPEBHIIIAET NpeIeIbHO-
JIOIYCTUMOM KOHIEHTpauuy, neuuur Meau oOHapy-
xeH B 60% o6pasmos. B 2009 roxy Msl yxe mpoBoamIn
aHanmu3 BoJsioc xuteneit 3ectadgonu. Yxe Torma nedu-
Ut Menu Habmonancs B 31% o6pasnos. Kak mokazan
sKcrepuMeHT, B 30% B3AThIX mpo0d HabmogaeTcs u3-
OBITOYHOE KOJIMYECTBO NHHKA. DKCHEPHUMEHT IIPOBO-
JIMJICS B YCIIOBUSIX AHJEMUH, TOTOMY AeDULNT MEIIH,
TaKKe KaK M MOBBIIICHHOE COAEP)KaHNe IMHKA BIIOJIHE
00bsacHuM. OOHapyxeHHbIH B 20% 1po6 Bosoc nedu-
IIUT [IMHKA HACTOPAXXMBAET, TAK KaK IMMOHWKEHHOE CO-

JepKaHWe LMHKA B OPTaHU3ME YEIIOBEKa CBUIETEIb-
cTByeT 00 OociaabIeHHOM WMMYHHTETE W TIOOTOMY B
YCIIOBUSIX MaHIEMHU BO3pacTaeT ONAacHOCTh 3apaxe-
HUSI KOBHJIOM.

B kadecTBe WITIOCTpalid, MONYyYEHHBIX HaMH
9KCIIEPUMEHTAIBHBIX JaHHBIX, IPUBEACHBI PUCYHKHU |
u 2. Ha puc.1 npuBeneHs! noasiporpadpuueckue KpuBbie
cogepxanus Mmeau(Il), ceunma(ll), xagmua(Il) wu
nuaka(ll) B Bomocax 12-TuieTHEH NIEBOYKH U3 T.
Axanmuxe. ConepxaHrue MEIH B 3TOM 00pasIie COCTaB-
nset 5,17 MKr/T, 9To HIKe yKa3zaHHO# BO3-oM HOpMEL,
CoJlepKaHNe IIUHKA —BBIIIe YKa3aHHOW HOPMEI (250
MKr/T). Ha puc.2 mpuBemeHsl momsporpadudeckue
KpHBbIE COZEP)KaHUS BBIIICYKAa3aHHBIX TSDKENBIX Me-
TaJUIOB B BoJlOcax 63-JeTHEH >KeHIIMHBI U3 TI.3ecTa-
¢donu. B aToM cityuae, comepaHue IIMHKA B 00pasie
cocTaBisgeT 392 MKI/T, 4TO TOpa3ao MPEBHIIIAET yKa-
3aHHy0 BO3-oM HOpMYy.

‘:11
= |
=
(=]
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=
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g
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Puc. 1: Hoaspoepammsl uonoe meou, ceunya, kaomus u yuuka 6 1 2 eéonoc uenogexa 6 0,1M pacmeope HCI:
1 —Cu(ll); 2-Pb(Il); 3—Cd(ll); 4 —zn(l1); 1%, 2% 3’u 4’- coomeemcmeyrowue cmanoapmel.
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Puc.2: [Nonapoepammel uoH08 Medu, c8unya, kKaomus u yurka 6 1 2 eonoc uenosexa 6 0,1M pacmeope HCI:
1—Cu(ll); 2—Pb(I); 3—Cd(ll); 4—2Zn(l1); 17, 2%, 3’u 4’- coomeemcmayrougue cmanoapmei.
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AHHOTALUA

I/ISyqua TEPMOJANHAMUKA IMTPOUECCOB aKTUBAIIUN B CUCTCMAX: XAJIbKOIUPUT - AUOKCHU MapraHla U XaJIbKO-
MUPUTHBIM KOHLIEHTPAT - MapraHleBblii KOHLECHTPAT.

HOKaSaHO, YTO IMOJYUYCHHBIC PE3YJIbTAThl YKA3bIBAOT Ha BO3MOKHOCTDH IPOTCKAaHUA NpOoLecCa MEXKIY TBEP-
AbIMU TCJIaMHU, HO MPCANOJIOKNUTEIbHO, UMCIOTCA HEKOTOPHIE KWHEMATHYCCKUE 3aTPYAHCHU A, KOTOPLIC MPECTIAT-
CTBYIOT IPOTCKAHUIO TCPMOJUHAMUYCCKN BO3MOKHOTI'O IIpoI1Iecca.

Abstract:

The thermodynamics of activation processes in the systems: chalcopyrite-manganese dioxide and chalcopy-
rite concentrate-manganese concentrate is studied. It is shown that the obtained results indicate the possibility of
a process between solids, but presumably there are some kinematic difficulties that prevent the thermodynamically
possible process from occurring.

KiroueBble cioBa: XaJ'ILKOHI/IpI/ITHHﬁ KOHIECHTPAT, Mapl"aHI.leBLIfI KOHIICHTpAT, MCXaHOXUMUNYCCKOC aKTHU-
BHUPOBAHMUC, TepMOI[I/IHaMI/I‘IGCKI/Iﬁ aHaJIn3, PABHOBECHOC COCTOSIHUA CUCTCMEI.

Keywords: Chalcopyrite concentrate, manganese concentrate, mechanical activation, thermodynamic analy-

sis, equilibrium state of the system.

B Hacrosiee BpeMsi MEXaHOXUMHUYECKHUH crioco0
PYAOIOATOTOBKH 1O cBOEH 3()h(HEKTUBHOCTH U IKOJIO-
TMYHOCTU BO MHOTI'UX ClIydadX MOXKET OKa3aTbCs Mpea-
MOYTHUTENHHBIM 10 CPAaBHEHUIO C TPAIUIIMOHHO N3BECT-
HBIMH.

[MpumeHeHne MEXaHOXUMHUYECKHUX METOMOB MO3-
BOJISIET pa3paboTaTh TEXHOJOTMH HOBOT'O JKOJIOTHYe-
ckoro ypoBHs. Mcmonb3oBaHue TBepAO(asHbIX Ipe-
BpallleHUH BMECTO PEaKkIMi B PacTBOpax HCKIIOYAET
HUCTOYHHUKHU o6pa301saHI/151 KHUOAKHUX 3anH3HeHHﬁ, OIIC-
paltuu BbIACJICHUA U OUYUCTKU PEAr€HTOB U IMPOJYKTOB,
COKpAIlaeT 9ucio onepanuii. [1]

B paborte [2] noka3zana 3 PpeKTHBHOCTH COBMECT-
HOW mepepaboTKH XaJbKOIMUPHUTHOTO M OKCHIHOTO
MapraHIeBOr0 KOHIIEHTPATOB C TOYKH 3PEHUS SKOJIO-
run. CynbunHas cepa, NPUCYTCTBYIONIAs B IIUXTE,
YaCTHYHO MEPEXOJMT B IIUIAM B BHIE 3JIEMEHTapHOMH
Cephl, YACTHYHO — B PACTBOP B BHJIE CEPHOM KUCIOTHI U
CJIC/IOBATENILHO, MCKIIOUEHO 3arpsi3HEHUE OKpYIKaro-
el cpeasl.

HecMoTps Ha 60JbIIIOe YHCIO HCISTOBAHUHN TIO
MEXAaHOXUMHUHN CaAMBIX PA3JIMYHBIX CUCTEM BCE €IIC HE
BbIPa0OTAIach OKOHYATENIbHAS TOYKA 3PEHHs Ha MpHU-
POy 3THX TPOLECCOB, OJIHAKO, OOLIETPUHAITO MHEHHE,

YTO BO3MOXKHBIMHU SIBIISIFOTCS TOJIBKO TaKHE MEXaHOXH-
MHUYECKHE MPEBPAILICHHs, KOTOPhIe BO3MOXKHBI TEPMO-
JUHAMUYECKHd. B Ka)kIoM KOHKPETHOM Cllydae OCTa-
€TCsl OTKPHITBIM BOTIPOC ~HACKOJIBKO MOJTHOB TEPMOIH-
HaMHUYECKOM  CMbICIE€  IPOTEKAaeT  M3ydaeMbIil
MEXaHOXMMHYECKHU nporecc.

VIMeHHO ¢ 3THX NO3UIMH MBI M TIOIOLIUTH K H3y4e-
HUIO TEPMOJMHAMUKH TTPOLIECCOB aKTHBAILMH B CHCTE-
Max: XaJIBKOITUPHUT - THOKCH] MapraHiia U XaJbKOIH-
PUTHBIA KOHLEHTPAaT - MAapraHieBbld KOHLEHTpAT.
WHpIMK clTOBaMH, Mbl IOCTaBWIIU TIepes] coO00H 3a1ady
— OTIPEJICNINTh PABHOBECHBIE COCTAaBBl M3yYaeMbIX CH-
CTE€M JUIsl IIMPOKOro Habopa YCIIOBHH Cy4eTOM BCEX
BO3MOJKHBIX KOMIIOHEHTOB CHCTEM.

B ocHOBy ompezneneHuss paBHOBECHOIO COCTaBa
JUISL KaK/I0M TeMIeparypsl IpH yciaoBuu P=const mo-
JI0’KEH M3BECTHBIH 3(P(HEeKT MUHUMAIBHOCTH SHEPTUU
I'n60ca cucteMsbl, HaxosIIEHCS B paBHOBECHH

Geaner=XiL1  X(G;j 1)
20eX| - uucno moneil j —eo eewjecmea (Munepana);
Gj- snepeus I'ubbcaj —eo0 sewecmea (Munepana);
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N- 00Wee Yucio MUHEpanos (sewecma), yuumola-
eMblxX
6 aHaU3e NPU GbINOTHEHUU OSPAHUYEHUTL

iz X =D )
X0 3)

Orpanndenne (3) COOTBETCTBYET (HU3NICCKU OUe-
BUIHOMY TpeOOBaHHIO HEOTPULIATEIEHOCTH KOJIMYECTB
MUHEpaJIoB (BEIEeCTB), a ycloBHe (2) onpeaenser 3a-
MKHYTOCTb CHUCTEMBINIO Macce. B 3Tux BbIpa)keHHSX:

73313

0jj- YMCII0 aTOMOB dJIeMeHTa “1 “B BemiecTBe “ j , bi-

(13813

KOJIMYECTBO MOJICH dJIeMeHTa “i “ B cicTeMe, n - oo1ee
YHCIIO HJIEMEHTOB, Ha KOTOPBIX 00pa30oBaHa JaHHAs CH-
crema.

Jlns mpoBeneHUsl pacueToB OBUIM OMpe/IeNeHbI
MOJIbHBIE KOJINYECTBA BCEX 3JIEMEHTOB, KOTOPHIE BXO-
JSIT B COCTaB CHCTEM: XaJbKOIMHMPHUT — JAUOKCUJA Map-
TaHIa ¥ XaJIbKOITMPUTHBIA KOHLIEHTPAT - MapraHLEBbI
KoHLeHTpaT (1adu.1,2,3). Pacyersl ObuiM TpOBEAEHBI
IUISL MOJISIPHBIX COOTHOIICHHH XaJbKOIUPUTHBIA KOH-
LEHTpaT: MaprannueBsid KoHmeHTpaT ot 10:1 mo 10:50.

Tabm. 1
Hauanvroe monsiproe coomnoutenue cucmemvl xanvkonupum.: ouoxcud mapeanya (10:1)
Haumenosanue snemenmos Konuuecmeo monet Mon.%
NoNo

1 Cu 100 21,739
2 Fe 100 21,739
3 S 200 43,478
4 Mn 20 4,348
5 0 40 8, 696

[Ipy TepMOAWHAMHYECKOM aHAIIM3e B pEIICHHUE
MOTYT BOHTH M BXOJSAT Tra3000pa3Hble KOMIOHEHTHI.
Korpa B penenue BxoauT 6oiiee 4eM 0JuH ra3zoo0pas-
HBIil KOMIIOHEHT, OJTy4aeMOoe PEIICHUE SBISETCS IIPHU-
OMIDKEHHBIM BBHJLY TOTO, YTO Ta3oBasi (ha3a mpecTaB-
JseT pacTBOp, 3Heprus I'mbOcaxkoTroporo ompenens-
eTCsl ypaBHEHUEM

G = YMey Xi(GiP+ RTINXi/ Y M1 Xk (4)
raem - o0miee YuciIo ra3000pa3HbBIX KOMIIOHEHTOB
B Ta3000pa3Hoii (haze;

Xk —4ucio Mojed Ta3000pa3HOro KOMIIOHCHTA
«K» B paBHOBecHOI cMecH;

G - cranpaprHoe 3HaueHue sHepruu I'u66ca
KoMIoHeHTa «K».

ITpu K=1 (4) nepexomut B G™* = X, Gy.

TepmoanHamMuKa cucTeM Oblla U3ydeHa Juist 00JIb-
uroit obmactu Temmeparyp ot 300 qo 1000 K. UuTepe-
CyIoIlas Hac TeMIieparypa (IpearonaraeMas TemMIepa-
Typa BHOPOTIOMOJIA) JISKHUT B MHTEpBaje ot 350 mo 450
K.

Tabmn.2
XanpKONUPUTHBIMKOHLIEHTPAT: MapraHueBbli KoHueHTpat = 10:1
Ne HauMeHoBaHME 31€MEHTOB KoanuectBo mozeit MoJL.%
1 Fe 560 19,67
2 Cu 215 7,55
3 S 1048 36,8
4 Si 209,75 7,37
5 o] 627,4 22,037
6 Al 13,98 0,48
7 Ca 89,02 3,12
8 P 0,77 0,027
9 Mn 59 2,072
10 C 24 0,84
Tabn. 3
XanpKONUPUTHBIM KOHLUEHTPAT: MapraHueBblid KoHueHTpat = 10:25
NoNo HanmeHoBanMe 31€EMEHTOB KommaectBo moireit MOIL , %
1 Fe 560 4,678
2 Cu 215 1,796
3 S 1068 8,922
4 Si 1003,5 8,383
5 @) 6387,4 53,358
6 Al 93,98 0,785
7 Ca 444,02 3,709
8 P 20,124 0,168
9 Mn 1534,0 12,814
10 C 644,8 5,385

B Tabnunax 4 u 5 060011eHBI Pe3yIbTAThl TEPMO-
JUHaAMH4Yeckoro aHanuza. C yBeJMUCHHMEM TeMIepa-
TYpBI HMEET MECTO M3MeHeHHe B (pa30BOM cocTase. B

CHCTEME XaIbKOMUPUT — qUoKcua Mapranma npu 300 K
B PaBHOBECHOM CHCTEME MOSBISIOTCSA: XaIbKO3UH -
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CUzS, Cu FeOZ, Fezs3, Fe304 — O-MardeTur, F62037 re-
matuT; Bbitre 800 K FepSzu ipu 1000 K FesOs u Fep03

pazmaraerciMnCOs; u B cucreme mosBisiercs COo.
Brmme 600 K Beck kBapir (Si0O2) pacxomayercs U CIo-

«HCYE3aI0T» M MIMEET MECTO MOsIBJICHUE HOBBIX (pa3 FeS  coOcTByeT — MOSIBICHWIO  HOBBIX  COEAMHEHUIL:
u SO2. Ca0O-FeO-28i0;, CaO-Al203-2Si02,  Al:03-SiOy,
ITpu 300K B cucteme xanpkomupuTHblil KOHIEH-  2Ca0-AlxO3 -SiO2 u Mn,SiOs.
TpaT - MapraHEeBbIi KOHIIEHTPAT PABHOBECHBIM SIBJIS-
eTcst OomblIoe yKciao MuHepaioB (Tabu. 5). Ilpu 500 K
Tabn. 4
CucreMa XaIbKOIHMPHT — AMOKCH] MapraHia
TK
Ne nai 300 400 500 600 700 800 900 1000
BELIECTBA
1 Fes0,4 + + + + + + + -
2 MnO + + + + + + + +
3 Fe,03 + + + + + + + -
4 Cu,S + + + + + + + +
5 MnSO4 + + + + + + + +
6 Mn304 + + + + + + + +
7 FeS, + + + + + + + +
8 CuFeO; + + + + + + + +
9 FexSs + + + + + - - -
10 FeS - - - - - - + +
11 SO, - - - - - - + +
12 CuFeS; - - - - - + - -

B mpomecce wacTe mupuTa U BeCh XAIBKOIHPHUT
MePEXOMAT B ApyTUE coenuHeHns - Fe,S3, CusS, FeS n
B HeOompmoM konmaecTBe B Fe3Oq4; mpu 800 K Fe,Ss, a
npu 900 K Fe3O4 «mcue3atoT» 1 B cUCTEME MOSBIISIFOTCS
FeO, FeS u SO,. Tak kak TeXHOJOTHYECKHII ITPOIIECC —
BHUOPOIIOMOJT — MPOBOIUIICS TIPH MOJISIPHOM COOTHOIIIS-
HUU XaJIbKOIIUPUTHBIM KOHLIEHTPAT: MAapraHLEBbII
KoHIeHTpaT = 1:2,5 u B TeMmmepaTypHOM HHTepBalie

350 — 450 K, o mis 3Tux ycnmoBuii ObLT IPOBEICH Tep-
MOIMHAMHWYECKAN a”Hanu3. B 1a6n.3 u 6 gaHsl Hayailb-
HOE ¥ PaBHOBECHOE COCTOSIHUsI CHUCTeMbI. PaBHOBec-
HBIMU SBJIIFOTCS MHUHEpaibl (Ta0i.6) - CaCOs — kab-
T, MnySiOs—rtedpour, Fe,O; — remarur, FeS; -
mupuT, Al,O3-Si02 — kauaut, MnSO4, Cu,S — xanbko-
3uH, Cag(PO4); — anmatur, SiO; - a - kBapu, MnCOs -
POJOXPO3UT.

Tabu. 5
CucTeMa XaJbKOMUPUTHBIN KOHIICHTPAT - MapTaHIEeBEIA KOHIICHTPAT
T,K
Ne HauM. 300 400 500 600 700 800 900 1000
BEIIECTB
1 Caz(P0O4), + + + + + + + +
2 Ca0-Al,03 -SiO; + + + + + + + -
3 CaSiO3 + + + + + + + +
4 Fe, S + + + + + - - -
5 MnCO3 + + - - - - - -
6 A|203 'SiOz + + - - - - - _
7 Fe,03 + + + + - - - -
8 CuS + + + + + + + +
9 FeS; + + + + + + + +
10 SiO; + + + - - - - +
11 Mn,SiO4 + + + + + + - +
12 MnSO4 + + + + + + - R
13 FesO, - + + - + + - -
14 CaCOs3 + - + + + - + -
15 Ca0-Fe0O-28i0; - - - + + + - R
16 CO, - - - + + + + +
17 Al,O3 - - - - + + + +
18 CaO-Fe203 - - - - + + + +
19 CuFeS; - - - - - + + _
20 SO, - - - - - + - +
21 2CaO'A1203‘SiOz - - - - - + + +
22 MnO - - - - + +
23 FeO - - - - - +
24 FeS - - - - - +
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Tab6xa. 6
PaBHOBeCHOE COCTOSIHHE CUCTEMBI XaJIbKOMUPUTHBIN KOHIIEHTPAT - MAPTaHIEBbI KOHLIEHTPAT
(cootnomenue 10:25)
No HaumenoBanue KOJ’II/I‘IG(E‘TBO Mou. % Mac. %
MHHEPAJIOB MOJIEHU
1 CaCOs 413,8 16,9 12,8
2 Mn;SiO4 544,6 22,2 34,1
3 Fe203 93,3 3,8 4,6
4 FeS; 3733 15,2 13,88
5 Al;03.Si0; 46,99 1,9 2,36
6 MnSO4 213,8 8,74 10.01
7 CuzS 107,5 4,39 53
8 Cas(PO4): 10,06 0,41 0.96
9 SiO; 4119 16.83 7,67
10 MnCOs3 230,9 9.44 8,23

Ilo pe3ynbpTaTam aHaln3a MOXHO CJI€JIaTh 3aKIIO-
YeHUE, YTO B CUCTEME JAOJIKHBI UIMETh MECTO 3aMETHBIE
IpeBpalleHnsi ¢ 00pa3oBaHHEM PAaCTBOPUMBIX (opm
Maprasia u pacnajoM xajabkonupura. s onpenene-
HUS TJIyOMHBI 3TUX IPEBpAIeHUI OMIIbI TPOBE/ICHUBI
PEHTreHO(a30BbIN U PEHTICHOCTIEKTPAJIbHBIN aHAIM3bI
[3]. Okazanocsk, 9TO ¢ TOYHOCTHIO, KOTOPYIO 0OecTeyn-
BaIOT 9TH METO/Ibl aHAJIN34, BbIIICyKa3aHHbINE H3MEHE-
HUA (pa3oBOro cocraBa MIMXTHI HE MOATBEPIHIHCE.
CrenoBatenbHO, MOXKHO 3aKITFOUHUTh, YTO BHOPOIIOMOI
HNPHUBOJIUT, B IIEPBYIO OYEPENb, K Pa3pBIXICHUIO KpPHU-
CTATMYECKOM PEIIETKH W, BO3MOXKHO, K HEHJCHTH (-
LUPYEMBIM B PaMKaxX IPUMEHEHHBIX METOIHK, TOTIOXHU-
MHYECKUM IIpEeBpaIleHUsIM, KOTOPbIE, B CBOIO 04epeb,
pe3Ko 00JeryaroT JanbHEeWIIne XUMHYECKHUe MpeBpa-
IICHUSTIPU BBIIIETaYUBaHHH.

YnomsuyTeie B padote [3] ToueuHbie Ae(EKTHI,
JUCIOKALNU TOXOIAT 1O BIUSHUS BBICOKHUX TEMIIEpa-
Typ. B kmaccuueckoit pabore boynena u Taitbopa [4],
MOCBSIIIEHHON TPEHHIO MEXLy TBEPIBIMH TEIAMHOBLIO
MOKA3aHO, YTO €CIIU JBE TBEPJble MOBEPXHOCTH HAXO-
JTCA B KOHTAaKTe, TO I€HCTBUTEIBHON MIOIMIAbI0 KOH-
TakTa SIBISETCS HE MPOEKTHpyeMas IeoMeTpudecKas
IUTIOIIA/b, @ MEHBIIas BO MHOTO THICAY pa3. B ciryuae
pacTUpaHus WM MTOMOJa BCS paboTa TPEeHUs Mepexo-
JIUT B TEILJIO HA TOM OYEHb Majoi MIOMaAN 1, TAKUM
00pa3oM, TOBEpXHOCTHAs TeMmIeparypa B JIOKaIbHO
OuUeHb OTrPAHMYCHHBIX TOYKaX KOHTAKTa JOCTUTAET
6010l BemuuHbL. M3MepeHHas TeMiepaTypa B TO4-
Kax KOHTaKTa MoxeT npessimarh 1000°C. Dra Temme-
paTypa He paclpoCTpaHsETCA Ha OCHOBHYIO MacCy Ma-
Tepuaia, 100 OBICTPO MOHIKAETCS C yIAJICHHEM OT TO-
4YeK KOHTAaKTa B CJIEJCTBHE CPAaBHUTEIbHO BBICOKON
TEIUIOEMKOCTH OCHOBHOM MacChl MaTepHaa.

[Ipu Bo31ENCTBUH BBICOKHUX JIOKAJIIBHBIX TEMIIEpa-
Typ KPHUCTAUIMYECKasi pelIeTKa TepsSeT CBOIO IPEX-
HIOIO (opMy (IMCIIOKAIMH, TOYEUHbIE Ne(PEeKTHl H T.

I1.), IOCJIe CHATHUSI TEMIIEPAaTypPHOro BO3JEHUCTBUS pe-
LIIETKa OCTaHETCS Pa3phIXJICHHOM.

[TpoBeneHHbIe aHANN3Bl YKa3bIBAIOT HA BO3MOX-
HOCTb TPOTEKaHUs IPOIlecca MEXAY TBEPAbIMU Te-
JaMu. MOXKHO IIPEAINOJIOKUTh, UMEIOTCSI HEKOTOphIE
KMHEMaTH4eCKUE 3aTPYJHEHHs, HaIU4Yhe KOTOPBIX
NPEMATCTBYET NMPOTCKAHUIO TEPMOJHMHAMIYECKH BO3-
MOXKHOTO TpoLecca.

AHanu3 pe3ysIbTaTOB BBIOJHEHHBIX (QU3HKO-XH-
MHYECKHX HCCIICIOBAaHUH JaeT BOZMOXKHOCTh IPEIIO-
JaraTb, 4TO B IPOLIECCEe M3MENbYCHHS MaTepuaa B Bbl-
COKOHAIPSDKCHBIX aIllapaTaX MEXaHOAKTHBAIMS BHI-
3BaHa BO3/CHCTBUEM Ha KPHUCTAJUTMUYECKYIO PEIIETKY
BelecTBa. [Ipy ATOM DHEpPrys MOJABEICHHS K U3MEIb-
4aeMOMY BELIECTBY TPATHTICSA HE TOJIBKO HA CO3JaHHE
HOBOU MOBEPXHOCTH W BBIJICJICHUS B BUJIE TEIUIA, HO U
HaKaIUIMBaeTCsl B BUJE JE(PEKTOB KPHCTAJUIMUECKOM
PELISTKH, YTO U JeJIaeT BEIECTBO aKTHBHBIM ITPHU JAJTb-
Helimeit o6padoTke.
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Abstract

The presented article examines the issue of water scarcity that is affecting our humanity. In the study, the
distribution of world water resources, the impact of human activities on water availability, the main sources of
pollution of natural waters, the existing water supply were extensively analyzed, forecasts and recommendations
were reflected due to the increasing demand for water use in agriculture and industry. It was emphasized that
implementing uncompromising measures at the state level is crucial to prevent widespread pollution. The article
also demonstrates the situation regarding water resources and their use in the republic of Azerbaijan.

The relevance of researching the problem of water scarcity, providing different approaches and solutions to
overcome this problem lies in the fact that about 25 percent of the world's population lives in 36 countries with
extremely high water stress, where they suffer from this issue and may potentially lead to a complete depletion of
water resources in the future.

To conduct a more detailed investigation of the topic studied in the article, the study analyzed materials,
articles, and books related to water scarcity in the world and in Azerbaijan, and utilized the historical-comparative
method to investigate the causes of water scarcity and to compare the percentage indicators of water scarcity from

several years ago to present day.

Keywords: depletion of water resources, environment, pollution, water conflicts, consumption, water supply,

water shortage, infrastructure.

Introduction.

Water is a limited and precious natural resource
that is essential for life and cannot be replaced by any
other substances. Access to safe water should be recog-
nized as a fundamental human right. In other words,
water should be seen as a social value. The solution to
the water problem must first be started by questioning
people’s views on water. Unfortunatelly, common ex-
pressions such as “ ““, ““ ““ create the impression that wa-
ter is inexhaustible, cheap, and insignificant resource.
It is more difficult to accustom a person brought up
with these thoughts to save water.

Water scarcity is defined as the lack of access to
safe water, and the unconcious consumption of water.
Access to fresh water decreases as the world’s popula-
tion grows, and the climate changes become more fre-
quent. Currently, 785 million people around world lack
access to clean drinking water, and over 800 children
die every day from diarrhea caused by unsafe water,
sanitation, and hygiene. Without adequate access to
clean water, people can remain trapped in poverty for
generations.

According to the World Resources Institute, 36
countries are already experiencing high water stress, in-
cluding Uzbekistan, Afghanistan, Armenia, and Kyr-
gyzstan. Azerbaijan is among the countries with mod-
erate water stress, while Tajikistan, North Macedonia,
Bulgaria, and Kazakhstan are also on the list [8]. This
means that the demand for water resources for settle-
ments, industries, and agriculture is already exceeding

the available supply. The rapid growth of the world's
population and climate change exacerbate this problem,
causing some regions to receive too much water, while
others become more arid and desertified [8].

It is well-known that since the middle of the 20th
century, the countries in the Middle East, North Africa,
Central Asia, and Southeast Asia have experienced the
pressing issues of poverty, food shortages, rising prices,
unemployment, corruption, and organized crime, many
of which are linked to water scarcity. The availability
of fresh water is a critical factor in the region, and its
scarcity can have significant impact on domestic poli-
tics [2].

Water is used in different ways across the world.
In fact, 3,500-3,600 km3 of water is used annually in
agriculture in the world, 70% of which is used for irri-
gation. The amount of water used in agriculture is 3-4
times higher than the amount used in industry. Another
area of water use is for domestic and household pur-
poses. Only 4% of the world's population has enough
water, which is 300-400 liters per person per day, of
which 10% is high-quality drinking water.

According to the international conference in Rio
de Janeiro, one in three people in developing countries
suffers from a lack of drinking water. 80% of diseases
and 1/3 of deaths worldwide are related to inadequate
access to clean water and poor sanitation. Therefore,
providing high-quality water to the world’s population
is one of the main issues [2].
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In 1977, the global community first expressed
concern about the depletion, pollution, and irrational
use of water resources by evaluating the global risk
probabilities and the predictions. In the same year, the
First United Nations Conference on World Water Re-
sources was held in Mar de Plata, Argentina, where del-
egates agreed to assess the global nature of hydrologi-
cal problems, promote interstate cooperation in this di-
rection, and launch the "International Fresh Water and
Sanitation™ decade. In this regard, the Dublin Confer-
ence in 1992 was also successful in developing first
principles of international cooperation in the direction
of solving fresh water problems. In the document,
known as the "Dublin Principles”, the importance of
protecting and managing water resources through joint
efforts, recognizing the economic and social value of
water, and acknowledging the limited nature of fresh-
water resources were emphasized [14].

The issue of global freshwater problems was ex-
tensively discussed at the UN Millennium Summit. The
document titled "Millennium Development Goals,"
adopted during the summit, set a primary objective for
the 193 member states of the international community
and 23 international organizations: to reduce by 2015
the number of people lacking access to freshwater re-
sources and basic sanitation. Throughout human his-
tory, approximately 3,600 agreements have been con-
cluded on the control and use of water sources. Among
these agreements, the first document specifically ad-
dressing international rivers was the "Rules for the Use
of International Rivers,” which originated from the ses-
sion of the International Law Association held in Hel-
sinki in 1966 and became known as the "Helsinki
Rules." The “Helsinki Rules” encompassed a wide
range of procedural rules, including the control of trans-
boundary waters, prevention of pollution, regulation of
vessel traffic, and the resolution of interstate disputes
through peaceful means. Notably, the Helsinki Rules
introduced the principle of conscious and equitable uti-
lization of water resources as the foundation for estab-
lishing a legal framework governing the exploitation of
transboundary waters. According to this principle, each
state should utilize transboundary waters within its ter-
ritory based on its essential needs while considering the
rights of other neighboring states [14].

While the situation regarding the water resources
of the Republic of Azerbaijan and their management is
indeed challenging, it is not without hope. The country
faces certain difficulties in controlling and utilizing its
freshwater sources. Situated in an arid zone, Azerbaijan
significantly lags behind other countries in the South
Caucasus region and neighboring Russian Federation
when it comes to surface water resources per square Kil-
ometer of its territory and per capita. Surprisingly,
Georgia holds 62% of the total water resources in the
Southern Caucasus, followed by Armenia with 28%,
while Azerbaijan only has access to 10%. On average,
approximately 10-14 cubic kilometers of water are ex-
tracted from natural resources annually, with agricul-
ture accounting for 60-70% of usage, and industry uti-
lizing 20-25% [7].

While the country possesses 4.6 million hectares
of agriculturally suitable land, only 1.45 million hec-
tares are currently under irrigation, with 90% of agri-
cultural production taking place in these areas. Unfor-
tunately, until 2012, comprehensive reclamation efforts
were able to cover only 610 thousand hectares of those
irrigated lands [7].

The ecological situation in the Araz River is
alarmingly worse compared to the Kura River. Begin-
ning from Gyumri and extending to the border region
with Nakhchivan AR, the Araz River receives untreated
domestic and industrial wastewater from over 10 indus-
trial cities in Armenia. Moreover, the Gederchay, Vo-
rotan, and Akhuryan rivers, which flow into the Araz
River from the enemy's territory, have been severely
contaminated. These rivers exhibit extremely low oxy-
gen levels, with an acidity indicator dropping to pH 2.4.
The microflora in the water decreases by 180-200
times, and the vegetation along the river banks is also
devastated. Additionally, one of the most polluted riv-
ers of Araz is Okchuchay [3].

The chemical composition of the Kura and Araz
rivers, as well as their tributaries, has undergone signif-
icant changes due to the growing impact of human ac-
tivities. Over the past 40 years, the mineral content of
the Kura River near the city of Salyan, Azerbaijan, has
more than tripled, reaching 1020 mg/I. Similarly, water
mineralization in the Saatli area of the Araz River has
increased from 400 mg/I to 1300 mg/l. Previously clas-
sified as hydrocarbon and calcium-rich, the rivers' wa-
ter now falls into the sulfate-sodium category. The pri-
mary factor responsible for these shifts in chemical
composition and water quality is the discharge of water
from irrigated fields and collector drainage into the
Kura River and its tributaries. Furthermore, recently,
pollution has been observed in rivers that are not di-
rectly connected to the Kura-Araz basins but flow di-
rectly into the Caspian Sea. These include rivers in the
northeastern part of the Greater Caucasus and the Lan-
karan natural region, such as Gusarchay, Gudyalchay,
Valvalechay, Karachay, Atachay, Gilgilchay in the
Guba-Khachmaz region, and Lankaranchay, Vilash-
chay, and others in the Lankaran region. These rivers
face continuous pollution from settlements and agro-in-
dustrial farms [3].

How does the water crisis affect the economy?

The search for a safe water source consumes a sig-
nificant amount of time, resulting in billions of dollars
in lost economic opportunities. A staggering 785 mil-
lion people worldwide still lack access to safe water,
with women often bearing the burden of water collec-
tion. They spend hours each day, repeatedly queuing at
crowded water kiosks or embarking on long journeys to
distant sources like rivers and ponds. This time is
wasted, no income is earned. The economic impact of
inadequate access to basic water and sanitation is pro-
found, with an estimated global loss of $260 billion an-
nually [12].

Water scarcity has significant economic implica-
tions, particularly in the agricultural sector. While agri-
culture itself contributes to water scarcity, it also heav-
ily relies on this precious resource. The consequences
of water scarcity on agriculture are evident in various
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regions, such as Morocco, where the depletion of water
resources has resulted in environmental degradation
and a staggering estimated loss of around US$350 mil-
lion in agricultural land use. The impact of water scar-
city extends beyond Morocco. Countries like India,
China, and those in the Middle East are grappling with
severe drought conditions, severely affecting farm pro-
duction and causing a dangerous surge in food prices
[13].

Priority should be given to the efficient utilization
of local water resources to meet the growing water de-
mand, while also ensuring that the transfer of water
from neighboring basins does not exceed a certain
threshold of the total demand. Preserving the delicate
balance of the existing ecosystem within the water ba-
sin is paramount. It is crucial to avoid falling into a vi-
cious cycle where attempts to address one problem in-
advertently create multiple other challenges. Moreover,
excessive reliance on external water sources carries in-
herent risks. The availability of water from other basins
is not guaranteed, and the water basin itself may face
the imminent threat of drought.

Many agricultural fields still rely on simple flood
or surface irrigation as their primary method of water-
ing crops. However, this traditional approach often
leads to excessive water application, resulting in water-
logging of fields and significant water losses due to
evaporation and transport. Promoting farmer education
about potential water loss, establishing water-use re-
duction targets, enhancing irrigation methods, and
providing financial support for water-saving technolo-
gies are essential steps towards mitigating wasteful wa-
ter usage in agriculture.

Rising food prices and water shortages are inten-
sifying regional conflicts and prompting people to mi-
grate towards regions with readily available water

sources. Water scarcity leads to a scarcity of food, caus-
ing an increase in commodity prices and impeding trade
with developing economies. This situation ultimately
leads to social unrest and conflicts over water re-
sources. Water scarcity not only affects rainfed and ir-
rigated agriculture but also has a direct impact on ani-
mal husbandry and an indirect impact on the food pro-
cessing industry [13].

The problem was investigated using a survey
method, with the participation of approximately 3,000
individuals. The survey revealed that 6.4% of respond-
ents were unaware of water scarcity, while 93.6% were
aware of it. Furthermore, 43.2% of the population re-
ported experiencing water shortages in their region,
while 56.8% did not face any issues. The survey also
aimed to identify the water conservation goals of the
citizens. Additionally, participants were asked to rate
the quality of their local freshwater supply on a scale of
1 to 10. Based on the feedback received, many individ-
uals expressed concerns about the cleanliness of the
water and its unsuitability for drinking due to the pres-
ence of chlorine. Finally, respondents were asked to
propose steps to address this problem. Various ap-
proaches were suggested, including educational cam-
paigns, the adoption of new technologies, desalination
methods, water meter limitations, equitable distribution
of water resources and so on.

In summary, it is evident that people are facing a
severe water shortage and expressing their dissatisfac-
tion with the current situation. Failure to address this
problem could have grave consequences, including po-
tential conflicts, both domestically and globally.

The percentage breakdown of population aware-
ness regarding the issue of water shortage in the world
is as follows:

It appears that a majority of people are confronted
with this problem and endure its consequences.

The breakdown of water scarcity percentages in
the regions is as follows:

When questioned about people's objectives in con-
serving water in their daily usage, it emerged that
65.2% expressed concerns over the diminishing water

resources, 20.1% were apprehensive about high meter
readings, and 8.6% admitted to not making any efforts
to save water. Additionally, approximately 6% of indi-
viduals stated that they save water due to their belief
that wasting it is sinful.
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Conclusion and suggestions.

Due to pollution, excessive evaporation, and un-
sustainable consumption, the world's freshwater re-
sources are depleting at an alarming rate. Addressing
water scarcity requires a comprehensive approach that
integrates various disciplines. Effective management of
water resources is essential to ensure equitable socioec-
onomic development while preserving the integrity of
the ecosystems.

The following recommendations have been pro-
posed to enhance water infrastructure and alleviate
pressure on freshwater supplies:

1. The highest quality standards must be met for
the water used for drinking and daily purposes.

2. New wells should be dug, damaged ones
should be repaired, and leaking wells should be closed.

3. The prevention of artificial damming and al-
teration of river courses should be prioritized.

4. Special reservoirs and water pools should be
built.

5. Working groups should be established for
comprehensive assessment and analysis of water re-
sources.

6. Information sessions and seminars on water
management should be organized to educate people
about responsible water consumption.

7. The improvement of irrigation techniques and
the application of modern measurement technologies
should be pursued.

8. The cleanliness of surface water sources
should be ensured, and the number of water treatment
facilities should be increased with funds allocated by
the government.

9. The constitutional guarantee of the right to ac-
cess water should be upheld.

10. Natural ecosystems, such as wetlands and for-
ests, which play a vital role in collecting, filtering, stor-
ing, and releasing water, should be protected and re-
stored. Drained wetlands should be re-watered.

11. The reuse of wastewater should be promoted
in urban areas with growing populations and limited
water supplies, while efforts should be made to reduce
the discharge of polluted water to improve the quality
of rivers and lakes.

Itis crucial for governments to invest in infrastruc-
ture, while individuals and businesses must collaborate
in a sustained and coordinated effort to alleviate long-

>

term water scarcity. In summary, it should be empha-
sized that failure to take necessary measures poses a
significant threat to national security, as severe
droughts loom not only for our country but also for
other nations in the future.
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B cratpe paccMaTpuBaCTCA pAd CONHUATIbHBIX q)aKTOpOB, 110 MHCHHIO aBTOPOB, HanbOoJee CYLICCTBCHHO BJIN-
AOMUX Ha 9dKOHOMHUYCCKOC pa3BUTHUC ASepGaﬁz{maHa. Cpezu/l HUX BBIACTIAKOTCA TAKUC UHAUKATOPBI, KaK KOBCI)(I)I/I-
HOUCHT POXKIAEMOCTH U CMCPTHOCTH, OXUAaeMasd NPOAOJIKUTCIbHOCTD KU3HH, YUCJIIO CTYJACHTOB, YUCJICHHOCTDH
OOJIBHEIX C BIICPBLIC B )KU3HU YCTAHOBJICHHBIM AWUArHO30M, CPCAHEAYIICBBIC TOXOAbI.

Abstract

The article examines a number of social factors that, according to the authors, most significantly affect the
economic development of Azerbaijan. Among them, there are such indicators as the birth rate and mortality, life
expectancy, the number of students, the number of patients with a diagnosis for the first time in their lives, average

per capita income.

KiroueBble c10Ba: SKOHOMHUYECKUI POCT, COLMAIbHBIC (ﬁaKTOpBI, aHaJIn3.
Keywords: economic growth, social factors, analysis.

BBenenue

I'maBHO# 1enbio 000N CTpaHBI C TOUKU 3PEHUS
9KOHOMHUKM SIBISIETCSI €€ OKOHOMUYECKUH POCT.
VimenHO Guiaromapst eMy yBEITHYUBAIOTCA KaK JOXO/BI
BCeil CTpaHbl, TaK U OTAENBHBIX I'PaXJaH, 4TO B CBOIO
ouepenb IMO3BOJISIET HMOBBICUTH YPOBEHb M KaueCTBO
JKU3HH HAceJIeHHS, CO3/1aTh MaTepHalbHYI0 0azy it
pEUIeHUsT COUMATbHO-9KOHOMUYECKHX TIpoOIeM |
obecrieuynTh 0E30MaCHOCTh CTPaHbl. DKOHOMHYECKUH
POCT yBEIMYMBAET MPOU3BOJCTBEHHBIE BO3MOKHOCTHU
CTpaHBbl, cO3/1aBas HEOOXOAMMBIE yCIIOBUS Ul Ooiee
MOJHOM peann3aluy SKOHOMHUYECKUX LeNeil U mepe-
X0J1a Ha CIEIYIOIIYI0 CTYNIEHb PAa3BUTHS.

VY4EHbIE-3KOHOMUCTBI BBIACIAOT ABa IIyTH KO-
HOMHYECKOTO POCTa: «pa3BUTHE 0€3 POCTa» U «POCT
6e3 pa3Butusay. [lepBrlil BApHAHT XapaKTepu3yeTcs He-
3HauuTeNnbHBIM pocToM BBII mpu BrIcOKOM ypOBHE
HallMOHAJBHOI'O JOXO0Ja Ha Aylly HaceiaeHus. B atom
cilydae JIIOAsM 00eCredeHO BBICOKOE KaueCTBO JKH3HH,
B TPOU3BOJCTBE MCIOJB3YIOTCA HOBEHIINE NOCTHXKE-
Hust HTTI, cpencTBa HampaBistOTCsl B JOATOCPOYHBIE
MHBECTULMOHHBIE TPOEKTHl COLMANIbHOM, KOJIOrude-
CKO{, ”HHOBAIlHOHHOI HANPaBJIEHHOCTH.

Bropas xoHuenuus noapasyMeBaeT IKOHOMHYE-
CKMH POCT, KOTOPBI HE CONPOBOXKIACTCS IOBBIILIE-
HHEM YPOBHS JKH3HHU HX HaceleHus. VICToOUHHKOM po-
cra BBII skcTeHCUBHOE UCHOJIB30BaHUE NMPUPOIHBIX,
MaTepHalbHBIX U TPYIOBBIX pecypcoB. Pacnipenenenue

JIOXOJIOB TOCYHapCTBa IPOHUCXOIHWT HEPaBHOMEPHO,
YBEIIMYHUBACTCSI PACCIOCHUE OOIIIECTBA, KOTOPOE TAKUM
00pa3oM ycyryOmsieT OTHOCUTENBHYIO OETHOCTD.

DKOHOMHYECKOMY POCTY KaK OCHOBHOMY MyTH K
MPOUBETAHUTIO HAITNU ITOCBAIICHBI pa6OTI)I MHOTHUX 3KO-
HOMHCTOB-HCCIIE/IOBATENICH, OJHAKO B HACTOsIIEe
BpeMsi Takol oixo/] TpedyeTt nepecMmoTpa. Ha naHubIi
MOMEHT CYIIECTBYET OOJIBIIOE KOINIECTBO HCCIIEI0BA-
HUH, TOCBSIIEHHBIX BONPOCAM BBISBICHUS CBS3H
MEXITy SKOHOMHYECKUM POCTOM H OTICIEHBIMH MaK-
POKOHOMHUYECKUMH HHIUKATOPAMHU Pa3BHTHUS 3KOHO-
Mudecknx cucteM. Cpear HUX MOXHO BBIICIUTH pa-
6oty S.N. Durlauf, P.A. Johnson, J.R.-W. Teple, xoto-
poie Beiaenun 6onee 100 Takux mapameTpos [1].

OjiHaKo B Mociie/iHee BpeMsi BCE yallle B UCCIIE0-
BaHUSIX TAKOTO POJa CTAIX MPHOEraTth K H3MEPCHHIO
JAHAMHWKH YPOBHA 6J'IaFOl'[OJ'Iy‘-II/I5[ KaXxXJ0Tro 4€JIOBECKA B
OTIENBHOCTH 1 o0miecTBa B 11esioM. Takum o0pas3om, B
9THX paboTax MOJICPKUBACTCS BAXKHOCTh COIIHATBHBIX
WHIWKATOPOB PAa3BUTUS COBPEMCHHBIX COLHUAIBHO-
SKOHOMHYECKUX cucTeM. Cpeau HUX ocobast poib OT-
BOJUTCS KA4YECTBCHHBIM IMMapaMeTpaM YelIOBEYECKOTO
KalmuTala Kak OMpeJelomuM (HaKkTopaM COBPEMEH-
HOT'O 9KOHOMHYECKOro pocra [4; 5].

Cpenn mokaszateneid HanboJyiee 3HAYUMBIMHU CUH-
TAIOTCS JBA DJICMEHTA YSIOBEUCCKOTO KallMTaIa: Kalu-
Tan oOpa3oBaHUs W KamuTal 3J0poBbi[6—9]. bmaro-
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Japs KarmuTaiy o0pa3oBaHMUIO, B Pe3yJIbTaTe HAYKOEM-
KOTO OOHOBJICHHS U MTPe0Opa30BaHUs MPOU3BOICTBEH-
HBIX ()AKTOPOB 0OECIIEYNBACTCSI COOTBETCTBHUE UEJIOBE-
YECKOTro KaluTajia TpeOOBaHHUSM K €ro KayecTBy. 310-
POBbE OKa3bIBaeT IIOJIOKUTENIbHOE BO3AEHCTBHE Ha
Ka4yecTBO YEJIOBEYECKOro KaluTalaa U Ha MPOU3BOIU-
tenpHOCTh Tpyna[10]. Xorenoch OBl BBIIENUTH TOT
(haxT, 94TO BO MHOTMX MCCJIEJOBAHMSIX KaruTaj 310p0-
Bbs M 00pa30BaHUs pacCMAaTPHUBAIOTCS, KaK /IBa B3au-
MOCBSI3aHHBIX NoKa3arens. [IpuunHOi 3TOro sABIsSETCS
TO, YTO C TOYKH 3PCHUS WHAWBHIAA HEOOXOIUMBIM
YCIIOBHEM YyBENWYCHUS HHBECTHUIMIA B 0Opa3oBaHHE
CTaHOBUTCS TPOJODKUTEIHFHOCTD MCIIONB30BAHMS de-
JIOBEYECKOI0 KamuTaja, Tak KaK TOJNBKO TOTAa MHBE-
CTHLIMH B oOpa3oBaHue OynyT apdexruBapiMu[10; 12;
13].

Tak xe psn y4€HBIX BBIIEISAIOT TAaKOW COLIMAJIb-
HBII (haKTOp, KaK ypOBEHb HEPABEHCTBA JI0X0/I0B Hace-
JICHHS, KOTOPBIN CO3AaET yCIOBUS I peann3aluy de-
JoBeyeckoro kanutana [3; 14; 15].

Ceiigac MHUPOKO pacIpOCTPAHEHO UCIIOIH30BAHUS
SKOHOMHKO-MaTeMaTHIECKOTO MOJEIUPOBAHUS, C TO-
MOIIBI0 KOTOPOTO MBI MOXKEM CYJIUTH O BKJIAJE COLH-
ANBHBIX WHIUKATOPOB Ha SKOHOMHYECKHI POCT TOCY-
mapcTBa. B maHHON cTaTtbe MBI MOMBITATHCH OMpere-
JUTh  3HAYMMOCTb W  BaXHOCTh  COIMAJIBHBIX
HMHIUKAaTOPOB B Pa3BUTHH YKOHOMHKH CTpPaHBI H, Clie-
Jysd 5TOMY IPUHIHUITY, MBI Oojiee TOAPOOHO TMOIBITA-
JIUCh NIPOAHAJIU3UPOBATh PE3yJIbTAaThl UCCICAOBaHUM,
MOCBAIIEHHBIX OLIEHKE BIHMSAHUSA MTOKa3aTeIe u3MeHe-
HUM B BOCIPOHM3BOJCTBE YEIOBEYECCKOTO KaluTaia, B
YpOBHE OIIarOCOCTOSHIS U TIyOMHE COIMATBFHOTO He-
paBeHCTBA HA TEMITBI IKOHOMHYIECKOTO pocTa B Azep-
OaifpkaHe.

TeopeTnko-MeTOH0I0THYECKHE OCHOBBI HCCJIE-
AOBaHUS

AHanmu3 UCCIeIOBaHUN yUEHBIX O CBSI3H UENIOBE-
YEeCKOT0 KaluTajla ¥ 3KOHOMHYECKOTO POCTa HATJIATHO
MOKa3blBaeT WX B3auMHOe BiusHHe. Tak, M.S.
Delgado, D.J. Henderson, C.F. Parmeter mpoananu3u-
poBaB 15 Mozenel, mpUILTK K BBIBOJY, YTO YeJIOBEYE-
CKUH KaIuTal MOXKET KaK MOJ0XKHUTENBHO, TaK ¥ OTPHU-
HaTeThbHO  BIHMATH HAa  pPa3BUTHE  SKOHOMHUKH
ctpanbl[18]. B uccinenoBannu E.A. Hanushek, D.D.
Kimko, Ha000pOT, BBISBICHO CHIBHOE HAJICI)KHOE BIIH-
SHHE KadecTBa YEJIOBEYCCKOTO KalWTalda Ha TEMIITBI
9KOHOMMUECKOT0 pocTta [19].

CyIIecTBYIOT TaK K€ MCCIeIOBaHUs, KOTOPHIC Ka-
CaroTCcs B3aMMOCBSI3M MEXKIy YPOBHEM 3I0POBBS Hace-
nenust u BBII crpansl. Tak, Harpumep, D. Acemoglu n
S. Johnson uccnenoBaB JaHHbIE HECKOIBKHUX CTPaH 3a
nepuon 1940 mo 1980 rox, ycTaHOBWIH, YTO yBEIHUE-
HHUE TPOJIOIDKUTEIEHOCTH KHU3HH ITOJ0XKUTEIFHO BIIH-
sleT Ha YBEIMYEHUE YUCICHHOCTH HACEIECHUS, HO OTPH-
narenbHo — Ha BBII Ha nymry nacenenus [20]. Ho sto
ocriapuBaroT B cBoux paborax M. Cervellati, U. Sunde
[21] u K. Minamimura, D. Yasu [13], ccpuiasice Ha
HPEIIECTBYIOIMINE TEOPETUUECKHE U AMIIMPHUECKHUE
uccleloBaHus. B HUX FOBOPUTCS O TOM, UTO CHU)KEHUE
CMEpPTHOCTH W YIy4IlIEHHE 37J0POBbS HACEJICHHUS TOJIO-
KHUTENBHO BIUSIOT HA SKOHOMUYECKHH POCT B CTpaHE.

M. Cervellati, U. Sunde BBIsIBUIM, YTO MOBBIIIC-
HUE OXHIAeMOH NPOJOJLKUTEIBHOCTH >KM3HH HeTra-
TUBHO Bo3aeiicTByer Ha BBII Ha nymy HaceneHus B
CTpaHax, elle He MepPeKUBIINX IEepeXOaHBIN Mepuof,
HO MO3UTUBHO — B TeX, Iie mepexo npousomen [21].
IIpuunHa Kpoercs B TOM, YTO CTpaHbl, MEPEKUBIINE
JaeMorpadryecKuii mepexo, pa3BUBaIOTCS B OCHOBHOM
3a c4éT uesoBeueckoro kanurana. Ho uHBecTHpoBaTh
B HETO BBITOJHO TOJBKO IIPH YCIOBUH IIPH YBEIUICHUN
MIPOAOIDKUTEIHHOCTH YKU3HH.

Taxue yuénsie, kak K. Minamimura, D. Yasu. Tak
K€ TIPUIUTH K BBIBOAY O HAJTHYNH B3aWMOCBS3H Kade-
CTBa YEIIOBEUECKOTO KAllWTalla HACEJCHHUS W yPOBHA
CMEPTHOCTH B cTpaHe ¢ auHamukod BBII Ha nymy
HaceJieHUs. B cTpaHax ¢ BBICOKUM ypOBHEM 00pa3oBa-
HUS CHUXKEHHE YPOBHS CMEPTHOCTH MPUBOAMT K YBe-
nuyenuto BBII Ha nymy HaceneHus, Toraa Kak B cTpa-
Hax C HHU3KMM YPOBHEM 00pa3oBaHUs, HANpPOTHB,
BEpHBI 00paTHbIe 3aBUCUMOCTH [13].

Wzyuus nanneie u3 28 crpan EC, S. Barcenilla-
Visu, C. Lopez-Pueyo ycTaHOBHIIH, 4TO POCT AOJIH BbI-
COKOKBaTH(PUIIMPOBAHHEIX PAOOTHHKOB BIHSET Ha
CIOCOOHOCTh CO3JaBaTh WHHOBAIMH, O0ECICYUBAIO-
e TEXHOJIOTHYECKOE MPEUMYIIIECTBO HAIIMOHATIHHOH
9KOHOMHMKH [23].

OpHaKo SMIMPHYECKUE OIICHKH BIUSHUS H3MEHe-
HUH B TEXHOJIOTUYECKON CTPYKTYype SKOHOMUKHU U CBSI-
3aHHBIX C HUMH U3MEHEHHUH B Ka4eCTBE YeJIOBEYECKOTO
KaluTaja Ha poCcT HallMOHATIBHBIX 3KOHOMUYECKHUX CHU-
ctem HeonHo3Ha4yHb!. K mpumepy, P.M. Gil, O. Afonso,
P. Brito mis BBIBIECHUS CTPYKTYPHBIX B3aMMOCBSI3EH
MEXIy PKOHOMHYCCKHM DPOCTOM, CTPYKTYpOH TEXHO-
JIOTHIA) U CTPYKTYPOH HaBBIKOB paOOTHHUKOB HUCTIOIB30-
BaJI MOTU(HUIMPOBAHHYIO MOIETHh SHIOTEHHOTO pO-
CTa, YYUTHIBAIOMIYIO THOKYIO CTPYKTYPY TEXHHYECKHAX
n3MeHeHuid. Ha ocHOBe BBISBIEHHBIX JaHHBIX 10 EB-
porie aBTOPBI MPUXOJAT K BEIBOY O CTATUCTHYECKH He-
3HAYMMOIl B3aUMOCBS3H MEXIY HCCIEIyEeMBIMHU Mapa-
METpaMH, 3a HCKIIOYCHHEM CYIIECTBEHHOH IOJIOKH-
TENbHOM CBA3M MEXJY CIPYKTYpPOil  HaBBIKOB
pabOTHUKOB U CTPYKTypol TexHojoruil. [lo MHeHHIO
P.M. Gil, O. Afonso, P. Brito, 370 00yCI0BICHO BBICO-
KUMU OapbepaMH IJIs BXO/Ia B BBICOKOTEXHOJIOTHYHBIH
CEKTOp, OTPaHHYHMBAIONINMHA MOOWIBHOCTH Ha MEXK-
CTPAaHOBOM H HAIIMOHANBHBIX pBIHKAX Tpynda. OHHU
OCHa0JISFOT BIHSIHAE JONH BBICOKOKBAIH(HUIIMPOBAH-
HOW pabodell CHIBI Ha TEMIBI SKOHOMHYECKOTO pOCTa
HAITMOHAJIFHONW SKOHOMHUKH, TIOCKOJBKY MPEATPHITHL
BBICOKOTEXHOJIOTHYHOTO CEKTOpa AKOHOMMKH SBIIS-
IOTCSI €TUHCTBEHHBIMHU paboTOAATENIAMHU ISl BBICOKO-
KBAIM(HULIUPOBAHHBIX pPabOTHUKOB. ClienoBaTesbHO,
YIIydIIeHHe CTPYKTYpHl KBaJIM(HUKAINH PabOTHHUKOB
HE MIPHUBOJNT K aBTOMATHIECKOMY POCTY JIOJIH BBICOKO-
TEXHOJIOTHYHOTO CEKTOPa BMECTE C yBEITMUEHHEM TEM-
OB 9KOHOMHUYECKOTO POCTa, KaK yKa3aHO B €BpOIEH-
ckoil crparerun paszsurusi «Espoma 2020: ctpaTerus
Ppa3yMHOT0, YCTOIHYMBOTO U BCEOOBEMITIOIIETO POCTaY,
0e3 MOJIMTHKY, HATIPABJICHHOW Ha CHIDKCHHE OaphepoB
JUTSL BXO/Ia B JAHHBIN CEKTOP 3KOHOMUKH [31].

BakHoe 3HaueHue, kak rnokasanu G.A. Cornia u J.
Court, mmeer ryOouHa audQepeHImanum 10X010B
HaceleHus. Y4eHble, UCTIONb3ysl JaHHbIe 10 73 cTpa-
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Ham 3a niepuoxa 1960-1990 rr., onmuparoTcst Ha 3Hade-
Hue kodpdurnmenta JHxkuau. Eciau 3HaUueHne 3T0TO 1MO-
KazaTens MeHseTcs B amamnaszone ot 0,25 mo 0,40, to
OHO OKa3bIBACT CTUMYJIHPYIOIICE BIUSHHE HA HKOHO-
MHUYECKHUH POCT, B TO BpeMsI KaK MPHU 3HAUCHUH, PABHOM
0,45 u BhIIIC, yBETMUYCHHE HEPABCHCTBA B JOXOJaxX
caepxkuBact ero. KpoMe Toro, BakKHO YUHUTBIBATH YPO-
BEHb Pa3BUTHS CTPAHBI B JaHHBI MOMCHT BPEMCHH U
HavdaIbHBIA YPOBEHb HEPABEHCTBA JOXOJ0B HACCICHUS
[35]. 3ameTnM, 9TO B MPONOIDKHUTEIFHOW AUCKYCCHU
SKOHOMUCTOB, ITOCBSIIICHHON aHAN3y B3aMMOCBSI3H
HEpaBEHCTBA JOXOJOB HACENICHHUS W SKOHOMHYECKOTO
pocTa, ydeHbIe BCE Yallle MPUACPKUBAIOTCS MHEHHUS O
€ro HEraTHBHOM XapakTepe, B 0COOCHHOCTH I BO3-
MO>KHOCTH SKOHOMHYECKOTO pa3BuTHs [3; 36].
[IpencraBneHHBIH BhIIIE 0030p HKCCIICAOBAHUIMA
9KOHOMUCTOB COCTABJIICT OCHOBY HAIIIUX HCCIICIOBA-
HU#, TOKA3bIBAIOIINX 3HAYUMOCTh M BETHYUHY BKJIaa
COIMANTLHBIX IEPEMEHHBIX B 3KOHOMUYECKHI POCT.

Pe3yabTaThl Hccjie10BAHUS BJAUSHUS COIUAJb-
HBIX NPOIECCOB HA IKOHOMUYECKH A POCT

AmHanu3 npoBOAMIICS HAa OCHOBE JAHHBIX, B3f-
TBIX W3 odunuanbHoro caiita Komurera Craru-
cTuku A3zepOaiikanckoit PecnyOnuku 3a mepuoJ ¢
2012 mo 2021 roga. Pe3ynbTaTUBHBIM IPU3HAKOM SIB-
nserca BBII Ha nymy HaceneHus, T. K. OH HO3BOJISIET
HE TOJBKO KOJIMYECTBEHHO W3MEPUTh OSKOHOMHUKY
CTPaHbl, HO ¥ ONIPENEIIUTh KaueCTBO Pa3BUTUS COLU-
AITbHO-PKOHOMHYECKON CHCTEMBI B IETOM. TakuM 00-
pa3oM, 3TO MOKa3aTeNlb KOCBEHHO XapaKTepU3yeT ypo-
BEHB OJIarOIONTydnsl KayKIOTO MHIMBHIA B OTIACIHHO-
CTH.

[lepeueHb OOBACHSAIONINX MEPEMEHHBIX U WX
0003HaYCHUS TIPEICTABICHBI B mabiuye 1.

Tab6muma 1.
[lepemeHHbIe A1 aHATIM3a UCCIEIOBaHUS
Enuanns
®daxTop O6o3HaueHNE XapakTepHucTuka JUTTHL
N3MEpeHUsI
Koaddunuenr pox- | Fertility rate | OrHomieHre 4ncia pOIUBIIMXCS JHOAEH K 0OuieMy DOMILLIE
JaeMOCTH (FR) YHCITy HacEJICHUsI B €IMHUIYY BPEMEHHI P
Koadpdrmment Mortality OTHOIICHHE YUCTIa YMEPIINX JIOJeH K 00IeMy YHCITy HDOMILLIE
CMEPTHOCTH (MR) HACEeJICHHS B CMHUITY BPEMEHH P
3HaueHHe cpeHel MPOIOKUTENBHOCTH MPEACTOAIICH
Life JKU3HU, IIPOTHO3UPYEMOE B MPEANOJIOKEHUH, YTO
OxunaemMast IpoaoI-
expectancy | ypOBHH CMEPTHOCTH HaceJIeHHs BO BCEX BO3pacTax B Oy- Jaer
KHUTEIBLHOCTD JKU3HH
(LE) JIYIIEM OCTaHyTCs TAKHMH XK€, KaK B pacCMaTpHBacMOM
rony.
Omnpenenenne 3a00JI€BAGMOCTH MO YUCIY HOBBIX CIIy-
YaeB BO3HUKHOBEHHMsI OOJIE3HU B JaHHOM MOIYJISALNU 32
Koaddurment 3a60o- Incidence paccMaTpuBaemblii iepuoj Bpemenu. Jlanubiii koadhbu- MpoMiiie
JICBAEMOCTH rate (IR) IIUCHT MOXET OBITh BBIPAKCH Yepe3 KOJIHIECTBO 3a00- p
JIEBIIMX YEJIOBEK MIIM YHCIIO CIIydaeB pa3BUTHS 3a007e-
BaHus, npuxosiumxcs Ha 1000 yenoexk.
Ha 10000
Number of | Yucro crynenros, odyuaronuxcs B BY3, paccunrannas
Yucio cTyieHToB YeJl. Hace-
students (St) | ma 10000 uenoBek
JICHUS
Per capita in-
JleHeKHbIE  TOXO/IBI . .
come of the | Ucuuncisitoress myTéM JeneHust oOLIed CyMMBI JICHEXK-
Ha JylUly HaCEJICHUs . Manat
population | HBIX 0XO/IOB HA YHCICHHOCTh HACEIICHHUSI.
3a Mecsill
(Income)

Ha cnenyrouieit mabauye 2 paccMOTPUM 3TH MTOKa3atesu 6osee moapoOHo.
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Tabmuma 2.
ITokazarenu nmepeMeHHBIX 3a epuoa 2012-2021 roma
! ! - =
1 oa B a3 s @ ==
Toka3zaTenu z % é % = §§ 8 = % g E % °E .
s E 3 E Q w2 x| 2&EE = 78 &
= E = g g g B E 5 > = Q > o 88
o S 8 & E 588 2EGCSE 5 3T 3
= =g = SER Eo >R o Z 2
o 55| 53 |SE | gx::z 5 55 °
Ton /@ o & < © g ¢ S ZE 2 £ £ R
S = B~ a = g
2012 54743.7 2,16 0,0290 70,4 1686887 152028 190,9
2013 58182,0 2,17 0,0271 70,9 1739584 158144 2147
2014 59014,1 2,16 0,0252 71,1 1852918 165336 230
2015 54380 2,10 0,0235 71,5 1824086 168041 240,5
2016 60425.2 2,00 0,0220 72 1867071 170740 257,8
2017 70337.8 1,75 0,0205 72,2 1875652 175041 268,4
2018 80092 1,73 0,0194 72,8 1895897 184211 276
2019 81896.2 1,83 0,0183 73,1 1936715 196161 292,6
2020 72578.1 1,68 0,0177 66,9 1800853 207567 2914
2021 92857.7 1,66 0,0167 69,4 2219145 221871 300,6

Hcrounuk: Komuter CraTuctrku Asepoaitmxkanckoil PecryOnuku

https://www.stat.gov.az/

[IpoaHanu3upoBaB [JaHHBIC W3 TAOJHIBI, MBI
Ha0mronaem poct BBIT ¢ 2012 mo 2014 rox. Ho 3atem
B 2015 roxy no cpaBHenuto ¢ 2014 rogoM nNpoucxoauT
ero crajg Ha 7,9%. OH cBsI3aH cO CHIDKEHHEM IICHBI Ha
HE(Th, a CICAOBATEIHHO C YMEHBIICHHEM J0XOJOB
CTpaHbl, TaKk Kak AzepOaiikaH SBISCTCS B OCHOBHOM
HedTenoOBIBatOIIeH cTpaHoil. Bee mepedncieHHbBIe B
CTaTbe CONMaJbHEIC (PAKTOPHI B TOH WK MHOH (opme
umeroT Biusaue Ha BBIT ctpanbl. Koadduuent pox-
JIAEMOCTH YMEHbBIIAeTCsI, HECMOTPS Ha YBEITUYCHUE
YUCIEHHOCTU HaceJieHus. Ecnmu paHbllie B CEMbsX B
cpenHeM ObiBasio 3-5 nereil, To ceiyac MakcUMyM
JIBOE, MHOT/Ia Tpoe. DTO B TIEPBYIO OYEpPEab CBSI3aHO C
HeCTaOUILHBIM SKOHOMHUYECKUM ToJI0’keHrneM. Ho ko-
3(h(GUIIEHT CMEPTHOCTH TOXE YMeHbImaercs. Yem
BBIIIE K€ TMPOIOIKATEIEHOCTH KI3HU HACETICHMUS, TEM
6onpme BBII. HeBo3M0OXHO HE OTMETUTH (hakTOp 00-
Pa30BaHHOCTH B CTPAHE, TO €CTh YUCICHHOCTH CTYICH-
TOB. YBEIUYMBAs YUCIIO JIFOJICH ¢ BBICIIUM 00pa3oBa-
HUEM, TOCYJapCTBO BKJIAQJBIBAETCS B HKOHOMHUKY
CTpaHBI.

W3yuuB Bce naHHBIC 32 BECh MEPHOJI, MBI HAOIO-
JIa€M HEOJHO3HAYHOCTh BJIUSHUS COLUATBHBIX WHIM-
KaTOpOB Ha CONHAIbHO-3KOHOMHUYECKOE pPa3BUTHE
cTpaHsbl, BeipakeHHoe B BBII. DxoHoMuueckuit pocT B
Pa3BUTHIX CTpaHaX OOecIeYrBaeTCs 3a CUYET OOINbIICH
0T[4 OT UCITOJH30BAHMUS YEIOBEYECKOTO KaIlluTala.

3akJ0uenue

KoMriekcHplii  aHanmu3 BIMSHHS  COLIMAJIBHBIX
npoueccoB Ha AuHaMuKy BBII Ha ocHOBe aHHBIX, B3SI-
TBIX C OQHIMATBHOTO caiiTa 3a nepuox ¢ 2012 no 2021
TO0/J1, TO3BOJTMJI YCTAHOBUTH MPUIHHBI, MACIITA0OBI H TT0-
CIIEZICTBHS HEJOOLIEHKH YEeJIOBEYECKOT0 KaluTaja B Ka-
YECTBE TJIABHOTO (DakTOpa pa3BUTHS a3epOaiiIKaHCKOM
SKOHOMHKH Ha COBPEMEHHOM J3Tare. Bo-nepBrix, 3Ha-
guTenbHbIe oTepu BBII, 00ycnoBneHHbIe MpexaeBpe-
MEHHOI CMEPTHOCTBIO HACENICHHS, 0COOCHHO B TPYIO-
CIIOCOOHOM BO3pacTe, HETPYI0CIOCOOHOCTHIO B CBSI3U
¢ 0OJIe3HBIO U (W) CHIDKEHHEM MPOU3BOAUTEIIEHOCTH

TpyJa YaCTHYHO KOMIEHCUPYIOTCS 32 CYET WHTCHCH-
(UKaIMM HCIOJIB30BAHUS JPYTHX (aKTOPOB IPOMU3-
BOJICTBAa. BO-BTOPHIX, MHEPTHOCTH CUCTEMBI 00pa30Ba-
HUS ¥ HECOBEPIICHCTBO PHIHKA TPYyZa OTPaHUYHUBAIOT
CBOEBPEMEHHOE OOHOBIICHUE YETIOBEYECKOTO KarnuTaja
Ha MPEIIPUATHSIX 32 CUET MPUTOKA BEITYCKHUKOB BBIC-
mmx y49eOHBIX 3aBeicHHI. B pesymbrarte demoBede-
CKMI KamuTall BBITYCKHUKOB OOCCIICHMBACTCS, HHBE-
CTUIIMH B YEJIOBEUECKHI KamuTall He OKYMaroTCsl, CO-
3maercs JIOTIOTHUTEIbHAS Harpyska Ha
TPYAOCIOCOOHOE HACEICHUE, PACTET YPOBEHB Oe3pabo-
TUlBl. B KOHEUHO UTOTe BCE ATO OyIeT MPUBOJUTH K
cokpamenuo BBII. IlonyuyeHHblE 3aBUCUMOCTH, CO-
TJIACHO pe3yJibTaTaM 3apyOeKHBIX MCCIENOBaHUHN, HE
COOTBETCTBYIOT TEHJCHIINSIM DPa3BHTHS CTpaH, Iepe-
JKUBIIUX BTOPOU AeMorpaduaeckuil mepexom U IMEro-
OIMX BBICOKHH YpPOBEHb OOpa3oBaHUs HACEICHUS.
Kpome Toro, B Takux yCIOBHSX, KaK OBUIO MOKAa3aHO
HAMH paHee, MOXKHO PACCUYHUTHIBATH TOJHKO Ha TIOBBI-
IIEHHEe MPOU3BOJUTEIHLHOCTH Yepe3 UMHUTAITUI0 MHHO-
BallMi, HE 00ECIEeUNBAIOIINX TEXHOJIOTHUYECKOE Tpe-
MMYUIIECTBO HAI[MOHAJIIbHOW SKOHOMUKHU. M3yuuB nan-
HBIN BOTIPOC, MBI OTIPEACIMIHN TePCIEKTUBEI Oy IyIeit
TIOJIUTUKY PYKOBOJICTBA CTPAHBI:

1) yBenuueHue T0X0/I0B Ha IyIIy HaCENEHUS;

2) mepecTpoiika SKOHOMHUKH B HalpaBIICHUH Pa3-
BHUTHUS HayKOEMKHX M BBICOKOTEXHOJOTHYHBIX BHJIOB
JIesITeNbHOCTH, obecrednBaromas  (HopMUPOBaHHE
YCTOHYUBOIO CIPOCA HA BRICOKOKBATU(UIIMPOBAHHBIN
YEJIOBEUECKUI KanuTal;

3) yaydiieHHe CHCTEMBI 3APaBOOXPAHCHUS

4)  COBEpPIICHCTBOBAHWE WHCTUTYIIMOHAIHLHOM
CTPYKTYPbI PETHOHAILHBIX PHIHKOB TPYJa JUIS CHIDKE-
HUS ypOBHS 0€3pa0OTHIIBI CPEAY BBIITYCKHIUKOB BY30B.

HeobxomumMo y4ecTh, YTO UMEHHO ITH NEPEMEH-
HbIE IMEIOT CaMble BBICOKHE KOA(P(DUITUEHTHI DJIaCTHY-
HOCTH, T. €. CTeleHb uX BiusHus Ha BBII Oonee 3Ha-
YUTEJIbHA [10 CPABHEHHUIO C IPYTUMU COLIUAIEHBIMU HH-
JIUKaTOpaMH. CrepxuBaroiue (haxTopsl
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HKOHOMHYECKOTO POCTa HE TOJIBKO COCTABIISIIOT CKPbI-
TBI pe3epB pa3BUTH SKOHOMHUKH A3epbaiimkana, HO
U SBJISIFOTCS] HEOOXOAMMBIM YCIIOBUEM €€ YCTOHYMBOTO
pa3BuTH B Oy IyIeM.
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The article justifies the expediency of using tax tools to support young people as the basis of Ukraine's human
capital in the post-war period. It was systematized the materials of the scientific studies of approaches to economic
recovery in some countries that had a military conflict. Based on that and taking into account the peculiarities of
the Ukrainian situation, the author formulated proposals for application of tax incentives to encourage youth em-

ployment and entrepreneurship among them.
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1. Introduction.

Russia's military aggression against Ukraine is
causing catastrophic consequences for the population
and territory of Ukraine, civil and critical infrastructure
is being destroyed, certain territories of Ukraine are be-
ing occupied, large-scale population migration is taking
place, industrial facilities are being stopped or de-
stroyed, and production processes are being disrupted,
etc. Unfortunately, the long-term nature of these events
leads to a humanitarian crisis and inflicts a greater and
greater blow on the country's economy, which will have
larger-scale and long-term negative consequences.

The biggest problem of the war in Ukraine is the
"outflow™ of young people abroad. This age group is
the basis of the human capital of any country, the loss
of which in the future will lead to quantitative and qual-
itative changes in the labour force in the future (viola-
tion of natural renewal, generational changes, lack of
new ideas, new skills, new approaches), will lead to a
shortage of personnel and change age structure of the
economically active population of Ukraine. All this will
negatively affect the economic capacity of the country
and the dynamics of its socioeconomic development.
Therefore, one of the urgent issues for Ukraine today is
the formation of the foundations of the post-war tax
policy for the recovery of Ukraine, which will include
tools to encourage young Ukrainians to stay or return
to Ukraine.

2. Goals, Objectives and Methodology.

The purpose of the article is to formulate proposals
for the post-war tax policy of Ukraine regarding the use
of tax incentives, which will be effective in encourag-
ing the young population of Ukraine to find employ-
ment or start a new business, as well as which will con-
tribute to the development of the knowledge-based

economy in Ukraine. To achieve this goal, the author of
the article analyzed the statistics of the forced migration
of the population of Ukraine to European and other
countries caused by Russia's military aggression
against Ukraine, as well as conducted an analysis of sci-
entific research about the experience of some European
countries in stimulating the recovery of their economy
after the military conflict and in attracting young or
high skilled people. Based on the received conclusions,
the author formed the proposals regarding the applica-
tion of the post-war tax policy incentives to preserve
the human capital of Ukraine and stimulate the con-
struction of the knowledge economy.

3. Results.

3.1. General statistics of forced migration of the
Ukraine population to European and other coun-
tries since February 24, 2022

According to international observers, one of the
largest consequences of Russia's military aggression
against Ukraine is a historical mass outflow of people
fleeing the conflict. According to OECD data, 7.6 mil-
lion Ukrainian people crossed the border and more than
5.3 million Ukrainian people had moved to neighbour-
ing countries (The UN Refugee Agency). But every
Ukrainian is a part of the human capital of Ukraine, and
such an outflow of people may have a strong impact on
the dynamics of the socioeconomic development of
Ukraine in the future.

Picture 1 shows some statistical information re-
garding Ukraine's labour force before the war in Febru-
ary 2022. We could see that young people are the basis
(this is half of the total labour force — 8.1 million prs up
to 40 years old in 17.4 million prs) and driving force for
the economic development of the country in the future.


https://doi.org/10.5281/zenodo.8016962

Slovak international scientific journal # 72, (2023)

3,0 100
55 80,8 =839
' 77,72 ' 80
2,0
60
1,5
30,6 40
1,0 ==
0,5 1,1 20
OIO _E | — | | — | 0

15-24 years 25-29 years 30-34 years 35-39 years

=== mln prs % of prs this age

27
g 62,8 [ 594 [ O AL TR0
= = 60
ML gl — R =
3 = — = 5,7 40
N = 4,6 a o =
p 28 B2 OO 04 B 20
0 = = = = = 0
Q & & & &
Qb'b < K\\Q‘é\ @% K‘\\Q‘é\
& & & s¢ ¢
& Q\Q/& ? &Q\z
é\Q\Q/ coé\ &
& N
=== mln prs

% of prs this level of education

a) participation rate of population in the labour force b b) participation rate of population in the labour force |

group

of education

Figure 1 — Labor force in Ukraine as of the end of 2021
Recourse: formed based on the data of the State Statistics Service of Ukraine
(State Statistics Service of Ukraine, 2021)

But unfortunately, as of 16 November 2022, there
were over 5.3 million refugees from Ukraine recorded
across Europe (UNCHR Operational Data Portal,
2022), and about half of all refugees are children under
18 and about 70% of adults are highly educated people
(OECD, European Commission, 2022). According to
statistics, the participation rate of children up to 18
years old in all numbers of refugees is 48% in Poland
(the Office of foreigners), 50% in Moldova (UNHCR),
42% in Lithuania, 40% in the Czech Republic and Bel-
gium, 37% in Spain, 35-36% in Italy, Portugal, Estonia
and Latvia, 32% in France and Greece (OECD, Euro-
pean Commission, 2022). A higher share of Ukrainian
refugees are tertiary educated than among other refugee
groups: of all adults from Ukrainian refugees who
moved to Germany 73% have tertiary education, 19%
have upper secondary education and 7% are low-edu-
cated; who moved to Spain — 61% have a tertiary di-
ploma, 11% have upper secondary schooling and 25%
have a professional qualification while less than 1%
without any education (OECD, European Commission,
2022).

Taking this into account, the article presents the
results of a collective study of the situation in Ukraine
and an attempt to outline some key areas of application
of tax instruments to reduce the negative consequences
for Ukraine and its society in the post-war period.

3.2. The tax incentives as the post-war tax pol-
icy tool

An analysis of a number of publications (Van den
Boogaard, V. 2018; Bank Bank, S. A, & Stark, K. J.
2008; Mendelson-Forman and Marshatt 2007; Gupta et
al. 2005; etc.) devoted to the study of the effectiveness
of the use of certain state policy tools to stabilize and
restore the economic condition of the country after the
military conflict demonstrated that even in such crisis
situations, the government of a number of countries
sometimes went on unpopular or radical measures (re-
forms) in order to prevent the decline of the country's
economy and subsequently (in the post-war period) to
create conditions for exiting the crisis, ensuring eco-
nomic stability and socio-economic growth (Van den
Boogaard, V. 2018). Often, the post-conflict moment

has great potential for reforms in the country, such a
period is sometimes called the «golden hour» of post-
conflict transformation, and is suggested as lasting ap-
proximately a year (Mendelson-Forman and Marshatt
2007). That is, such countries used this window of op-
portunity after the cessation of fighting and carried out
reforms that ensured the stabilization of the economy
and, in the long term, contributed to the development.
One such instrument of influence can be taxes, which
have a significant impact on the adoption of the socio-
economic behaviour of individuals.

However, certain conclusions in study (Van den
Boogaard, V. 2018) devoted to issues of the develop-
ment of countries in the post-conflict period claim that,
for the most part, taxes are not considered a priority
lever of state influence in the post-conflict period,
which is due to increased attention in such time for hu-
manitarian and social issues, and reluctance to increase
the already large financial burden for the country's pop-
ulation. At the same time, the limited resources of tax
administrations of countries affected by armed conflicts
sound as arguments against the use of tax instruments
to regulate socioeconomic processes (Gupta et al.
2005). But at the same time, study (Bank, S. A, & Stark,
K. J. 2008) claim that under wartime conditions, it is a
good time for sweeping tax reform, but tax levers of
influence should be focused on simplifying tax rela-
tions or individual mechanisms, achieving clear and
highly specialized goals (but not for a separate groups
of interests) that correspond to the strategic goals of the
country affected by the military conflict. Also, these
levers must correspond to socioeconomic realities, be
transparent and flexible to ensure the maximum effect
of reforms in a short period of time. Another study
(Mendelson-Forman and Marshatt 2007) proved that
the main priority in government policy regarding the
reconstruction economy of the country after military
fighting should be for the question of employment gen-
eration as a basement of economic development, more-
over, priority in stimulating employment should be
given to women and young people (children).
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According to the author of the article, taxes have a
significant potential for regulating socio-economic re-
lations, since they affect a wide range of interests of all
economic agents, and therefore, even in crisis situa-
tions, such as a military conflict, changes to the tax leg-
islation should be made in the country affected by this
conflict to stabilize its economy and create impulses for
further socioeconomic development. But it should be
noted that under such conditions, these tax impulses
must be very carefully weighed, meet the social needs
of the country's population and take into account the
peculiarities of the national practice of implementing
tax policy. Then, against the background of the maxi-
mum growth of cohesion and patriotism among the
population of Ukraine, which can determine the maxi-
mum support for socially oriented tax initiatives, this
will ensure the success of such reforms.

3.3. The practice of some European countries in
tax incentives for employment (self-employment)

Looking back at the statistical data, the author of
the article came to the conclusion of the need to form a

special taxation regime for young people in Ukraine
that aimed to the creation of a knowledge-based econ-
omy and preserve the human capital of Ukraine as a
guarantee of its dynamic economic development after
the end of the war. The special taxation regime provides
for the establishment of attractive conditions and pro-
spects for the return to Ukraine of young people who
were forced to go abroad due to the armed conflict be-
tween Ukraine and Russia.

Thus, the study (Ivanov, 1. 2019) provides an anal-
ysis of various tax incentives that have been used in dif-
ferent countries of the world to retain and attract quali-
fied specialists. The given comparative analysis of the
successful practice of countries such as Italy, the Neth-
erlands, Portugal, the Republic of Serbia proves that the
most common tax incentives for promoting employ-
ment of young or highly qualified people are the reduc-
tion of Personal Income Tax (PIT), Social Security
Contributions and other taxes or fees from personal in-
come depend on the tax system of the State (Table 1).

Table 1

Comparative analysis of tax incentives that have been applied in several countries for attracting to return or stay
young or highly-skilled people

Italy

the Republic of Serbia

| the Netherlands |

Portugal

Tax incentives

2016 — 50% reduction of tax-
able employment and self-em-
ployment income
2017 — 70% reduction of the
employment income taxable.

70% reduction of the employ-
ment income taxable.
+
70% reduction of the base for
social security contributions

up to 30% reduction
of the tax base (sal-

ary)

reduce income
tax rate to 20%,
instead 40%

Requirements:

- not have resided in Italy for
5 years before moving to the
country, and remain in ltaly
for at least 2 years after be-
coming ltalian tax resident.

- not resident for last 24 months
before the day of contract sign-
ing, or 12 months before the
contract signing mainly resided
outside for reasons of further
education or advanced training,

- to have been living
outside of the Nether-
lands for no less than
16 months before
starting to work in the
country,

- not have been a
tax resident of
Portugal for 5
years before mov-
ing to the country

- to hold a degree, high quali-
fication, specialization or to
perform managing roles and
to be employed or perform ac-
tivities for an Italian resident
company or a company re-
lated to it.

- to occupy a position for which
a specific professional educa-
tion is required and for which
there is a demand that cannot be
easily satisfied in the domestic
labour market in Serbia.

- a full employment contract for
an indeterminate period

- to possess specific
expertise that is not
available or only
scarcely available in
the Netherlands.

- performing
highly qualified
activities in the
field of science,
technology and
arts in Portugal

- the salary of an individual is
higher than the three average
monthly salaries per employee
in Serbia

- the salary is higher
than minimum month
salary

- to be younger than 40 years
old.

Term of tax incentives

5 years
(from getting residence)

5 years
(from contract signing)

5 years (from contract
beginning)

Recourse: compiled by the author based on (lvanov, I. 2019)
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As can be seen from the experience of the above-
mentioned countries, tax incentives were in the form of
tax deductions, provided for a limited period of time
(general practice 5 years) and under clearly established
conditions. These conditions mainly related to the na-
tionality of the person and the suitability of his qualifi-
cations for the position, and sometimes demands were

made regarding the amount of wages and the age group
of the employee.

Also, to stimulate entrepreneurial activity in the
knowledge-based areas of the economy, the Republic
of Serbia used tax incentives such as expenditures de-
duction in Corporate Income Tax (CIT) or reductions
in PIT (Table 2).

Tax incentives applied in Serbia for Start-up Employees

Table 2

Tax incentives for start-
ups

Deduction of costs

Tax incen-
tives

exemption from paying the
calculated and deducted
salary tax (+social security
contributions) for salary of
founders which are em-
ployed in the start-up

CIT: deduction of the amount invested in
the work related education or specialisa-
tion of its current employees:

—the actual course cost (course fee),

—the costs of course materials such as spe-
cialised literature,

—daily allowance, if provided by the legal
entity,

—travel costs, if provided by the legal entity,
—accommodation costs, if provided by the
legal entity.

CIT: deduction
of the sum in-
vested as ex-

penditure

Requirements

The employee-founder has:
- to sign an employment con-
tract.

- to be registered for compul-
sory social security insur-
ance.

- to own at least 5% of shares
or stocks in the start-up.

- the qualifying training or education
courses have to be work related, i.e. in the
interest of the business activity performed
by the legal entity.

- money was paid directly to the institution
or organisation providing the course.

- contract in which the individual commits
to working for the investor after complet-
ing the course, for at least 2 years.

- to invest in en-
tities that are
registered  for
providing educa-
tion services.

monthly salaries up to

The maximum amount of the costs that the

up to 5% of in-

Limits one injis\/?aouoac: EzinDe Start legal entity can deduct in one fiscal year is vestor’s total
up not capped revenue
Term of tax for 36 months from the in-
incentives corporation of the start-up

Recourse: compiled by the author based on (lvanov, I. 2019)

As can be seen from the table, the conditions for
applying tax incentives for PIT are similar to the con-
ditions for promoted employment (Table 1), but for en-
trepreneurs separately applied limits regarding the
amount of income and terms of applying the deduction
(3 years). As for the deductions from the CIT, they are
mainly related to the costs of training, internships, other
professional development of employees, and other ed-
ucational measures. It should be noted that there were
no cost or time restrictions on the application of such
deductions.

3.4. Tax incentives to preserve human capital in
Ukraine in the post-war period.

Based on the experience of other countries that
have gone through military conflicts and restored their
economies in the post-war period, and to promote em-
ployment and preserve the human capital of Ukraine,
we propose to implement a special tax regime in
Ukraine, the action of which is aimed at attracting
young people to stay or return to Ukraine after the end
of the war. This tax regime provides tax incentives for
young people who are either employed or carry out en-
trepreneurial activities.

In the case of employment, we propose to establish
tax incentives for the payment of PIT, Single Social
Contribution, and CIT. According to the article’s au-
thor, tax incentives for employment should be applied
precisely in the complex, since tax incentives should
affect the interests of employees, but especially the in-
terests of employers, on whose employment decisions
depend. Therefore, we should take into account that ac-
cording to Ukrainian legislation, the tax burden on the
labour force is distributed between employees (PIT and
military duty are deducted from wages — together
19.5%) and employers (22%; accrued on the employ-
ee's salary, paid by the employer). Thus, we proposed
to implement a tax holiday regarding the payment of
PIT and the Single Social Contribution in this format:
the 1st year of the employment contract — payment of
25% of the accrued tax, the 2nd year — 50%, the 3rd
year — 75%, the 4th and further years — 100%. Such tax
holidays can be obtained by taxpayers under employ-
ment contracts who meet the following criteria:

1) an employee must be 15-35 years old, highly
educated, and has Ukrainian citizenship or had it not
more than 10 years ago;
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2) an employment contract for not less than 5
years;

3) employee’s qualification corresponds to the
main type of activity of employer.

But taking into account that the main object of in-
fluence is the interests of employers, as well as the fact
that according to the method of calculating CIT by the
Tax Code of Ukraine (Verkhovna Rada of Ukraine,
2010), the reduction in the payment of Single Social
Contribution will increase the tax base for CIT, there-
fore additionally for employers the proposed tax incen-
tives provide for the possibility of applying tax deduc-
tions without limitation for the additional social bene-
fits provided to employees (food, accommodation,
health insurance, transport, etc.).

In the case of self-employment, young people will
receive tax benefits either for the payment of PIT and
the Single Social Contribution or for the payment of the
Single Tax and the Single Social Contribution, depend-
ing on the taxation system that the entrepreneur
chooses. If an entrepreneur chooses the General tax sys-
tem he could get a tax holiday regarding payment of the
Personal Income Tax (regular tax rate is 18%) and the
Single Social Contribution (regular tax rate is 22%) ac-
cording to the following scheme: the 1st year after reg-
istration of an entrepreneur or a new start-up — payment
of 25% of the accrued tax, the 2nd year — 50%, the 3rd
year — 75%, the 4th and further years — 100%. If an en-
trepreneur chooses the Simplified tax system, for the
first 5 years of his activity he could get tax incentives
regarding payment of the Single Tax as payment of
only 50% of the tax rate for the relevant group of tax-
payers (I, 11 or 11l group), and also regarding payment
of the Single Social Contribution — 70% of the accrued
amount. The main requirements for obtaining these tax
benefits are:

1) an entrepreneur must be 18-40 years old and has
Ukrainian citizenship, or had it not more than 10 years
ago;

2) the first registration as an entrepreneur or
founding a new start-up.

It should be noted that establishing a condition re-
garding citizenship will only be possible during the pro-
cess of obtaining Ukraine the status of an EU member,
after obtaining it this condition will be considered a dis-
criminatory rule.

The above tax incentives apply to young people
aged 15 to 40. But in order to achieve the set goal (cre-
ating a knowledge-based economy and preserving the
human capital of Ukraine), it is necessary to also pro-
vide tax incentives for school-aged children. Thus, one
of the main factors influencing school-aged children’s
and their parents’ decision-making regarding the centre
of their life interests is the opportunity to receive qual-
ity and affordable education. Therefore the other tax in-
centive we proposed focuses on private sector involve-
ment in education. These tax incentives will attract the
private sector to participate in dual education programs
and guarantee students of these programs employment
after graduation.

As a promising direction in developing the educa-
tional services market in Ukraine is the dual form of

education, the paper’s author consider that it is neces-
sary to provide additional incentives for enterprises to
attract them to participate in such educational pro-
grams. Thus, Ukrainian enterprises participating in the
dual education system could get the tax incentives as
two types of the tax deduction for CIT (regular tax rate
is 18%):

1) a deduction of all types of expenses associated
with the education of a future employee;

2) a double deduction from the company's income
of the salary of such an employee during the first years
of the employment contract duration.

The main requirements for obtaining these tax
benefits are:

1)a signed trilateral agreement between the enter-
prise, the university, and the student;

2)an employment contract for not less than 3 years
after graduation.

It should be noted that at the time of writing this
article, the proposed scheme for providing tax holidays
is taken as a basis, it is necessary to clarify the expected
share (%) of tax payments based on analytical calcula-
tions and forecast data of the economic situation in
Ukraine. Due to the lack of access to official statistical
information on the public finances of Ukraine today,
the execution of these calculations is significantly com-
plicated.

4. Conclusions.

Summarizing the obtained conclusions, the author
believes that thanks to the use of the window of oppor-
tunity in the post-war period and the application of both
types of tax incentives, Ukraine will ensure the creation
of the most favorable conditions for young people to
develop and realize their potential, thereby forming the
foundation for the preservation of Ukrainian human
capital and the development of the knowledge-based
economy in the future.
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AHoOTaNis

B po0oTi po3risiHyTI KOHCTPYKIIi TPHOXEIEKTPOIHUX AU(EepeHIIHHINX €MHICHUX TaTYUKIB I BUKOPHUC-
TaHHsS Y BUMIPIOBAILHUX MEPETBOPIOBAYax IepeMinieHHs. s TphoX HAHOIIBII MOMIMPEHHUX Ta HIPOCTUX KOHC-
TPYKLi# CEHCOpiB BU3HAUCHI (YHKIIIi MEPETBOPECHHS 32 YMOB BMHKaHHS AaTYKiB B RC-K0OIO MakCHMaibHOTO
TUIY Ta BUMIipIOBAIEHY MOCTOBY cxemy Bina-Pobincona. @yHKIiI mepeTBOpeHHs BIH3HAYCHI 32 YMOB IIEBHOI Ya-
CTOTH JKUBIICHHS BUMIPIOBAJILHOI CXEMH Ta 1HPOPMALIHHOTO BUXITHOTO CUTHAJY Y BUTIISAI HATIPYTH.

Abstract

The paper considers the designs of three-electrode differential capacitive sensors for use in displacement
transducers. For the three simplest designs, the transformation functions are determined when sensors are included
in the RC circuit of the maximum type and the Wien-Robinson measuring bridge circuit. The conversion functions
are defined at a certain power frequency of the measuring circuit and an information output signal in the form of

voltage.

Kuro4oBi ciioBa: eMHICHAN BUMIipIOBaJIFHUH TIEpETBOPIOBaY, OrdepeHniiHmiA eMHicHIHA naTtauk, RC-koo
MaKCHUMaJIbHOTO THITY, BUMipIOBaJIhbHAa MOCTOBa cxeMa Bina-PobiHcoHa.
Keywords: capacitive measuring transducer, differential capacitive sensor, maximum type RC circuit, Wien-

Robinson measuring bridge circuit.

OnIHMMU 3 HAHUTIOIUPEHILINX TUITIB BUMIPIOBAJIb-
HUX [EPETBOPIOBAYIB € EMHICHI, IO JICSKUM OLlIHKaM —
ix BUpOOHUITBO ckianae npudmusno 10% Bix 3arajb-
HOTO BUPOOHUIITBA CydacHUX CEHCOPiB. Taki TaTUnKu
XapaKTepU3YIOThCS BUCOKOIO HAJIIHICTIO, HE3HAYHOIO
CIIOXXHMBAHOIO MOTYXKHICTIO, ITUPOKOIO (PyHKITIOHAIBHI-
CTIO BUMIpIOBaHb, TOOPOIO BinTBOpIOBaHicTO. YyTiu-
BUI €JIEMEHT €EMHICHOTO CEHCOpa — 3BUYANHUI eJIeKT-
PUYHMI KOHAEHCATOP, EMHICTh SIKOTO 3HAXOIMTHCS Y
BiIOMill (pyHKIIOHANBHIN 3aJIe)KHOCTI BiJl BHIMipIOBa-
HOI BEeTMYMHU (BHACTIIOK 3MiHH TOJIOBHUX ITapaMeTpiB
KOHJICHCAaTOpa — FeOMETPUYHHUX PO3MIpiB abo JieseKT-
puuHOi mporukHOCT) [1].

€MHICHI TaTYNKH MEPEMIIICHHS MaOTh HIMPOKY
chepy 3acTocyBaHHs. IX MOXIMBO BUKOPHCTOBYBAaTH
K OKpeMHH aBTOHOMHMH BHMipIOBJIFHUI TEpPETBO-
pIoBad, TaK i IHTETpyBaTH y CKJIAJ O1TBII CKIATHUX Ja-
TYMKIB JUI1 BU3HAYEHHS KOMIUIEKCHHMX IOKa3HHUKIB
00’exTiB 200 mporeciB. OKpiM TpaguLiiHUX OJIHOIO-
JSPHUX EMHICHUX JATYUKIB, SKi MICTATH TiJIbKU OJUH
KOHJICHCATOp, 3apa3 BUKOPHCTOBYIOTh Pi3HI THIN JH-
(epenuiiiHUX (1Ba KOHJIEHCATOPa) a00 MOCTOBUX (40-
THPH KOH/IEHCATOPH 1 Oinblie) natdukiB. B npomy Bu-

naJKy OJiH a0o JIBa KOHAEHCATOpa MOXYTh OyTH Ioc-
TiilHUMH, a00 3MIHHHUMH, BBIMKHEHHMH Ha3ycTpid
ApYT Apyry.

JudepeHuianbHi €MHICHI JaTYUKU NEpEeMillieHb
NpU3HAYEH] 1JIsl HEPETBOPEHHS OJIHI€T (HI3UUHOT BEJIH-
YHHH, EMHOCTI B 1HIITY, HAMIPUKJIA, B HANPYyTy. BoHu €
BXIIHOI0 YaCTHHOK Pi3HOMAaHITHUX BHMipIOBAIBHUX
Ta MIKpOMEXaHIYHHUX MPHUCTPOIB: aKceIepoOMETpIB, Ja-
TYHKIB THCKY, Pi3HHX CCHCOPIB, EMHICHUX MIKPO(OHIB,
TOOTO. TIPUCTPOIB, B IKUX BHUKOPHCTOBYETHCS €MHIC-
HUH MPUCTPii oTprMaHHS iH(QOpMAITii.

Besukor mepeBaror0 €MHICHHX MaTYUKIB € IIH-
POKi MOXKJIMBOCTI KOMOIHYBaHHSI €JIEMEHTIB KOHCTPYK-
mii TaTYWKIB 1 PO3TAITyBaHHS €IEKTPOMIIB, IO HAJAE
MOJKJIMBOCTI BapifOBaTH /ialla30HOM BHMIPIOBAHUX Be-
nmyuH Ta QopMmyBatH OakaHy (YHKIIO HepeTBO-
pEHHSL.

€MHICHI JaTYNKHU NepEMIIIEHHS BUKOHYIOThCS, SIK
MIPaBUJIO, Y BUTJISAJII KOHAEGHCATOPIB 3 MJIOCKUMH Hapa-
JEeTbHUMH enekTponamu. Po6ounm mapamerpom € abo
IUIONIAa TIEPEKPHUTTS ENEeKTPOAiB (B LBOMY BHIAJIKY
iHOZII BHMKOPHCTOBYIOTH KOaKCialbHY KOHCTpPYKIIiIO),
a0 noBiTpsHKH 3a30p MK HUMHU. ONITUMAIBHUH Bapi-
aHT - BUKOPHUCTAHHSI JIBOXEJIEMEHTHUX JIATYMKIB Y BHU-
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msai  audepermiansaoro abo  HamiBaudepeHItiatb-
HOTO KOHJIEHCATOpa, KOJU OOWIBI MOPiBHIOBAHI €MKO-
CTi 3HAXOJATHCS TOPsIA, B OJJHAKOBHX YMOBaX 30BHIIII-
HiX [iii (OKkpiM ail BuMiproBaHoro mapamerpa) [2, 3].

[MuraHHAM pPO3pOOKM TEPBUHHUX BHUMIpIOBaIIb-
HHUX €EMHICHUX NEPETBOPIOBAaYiB HOBHX THIIB, iX BIOC-
KOHAJICHHIO, TIOKPAIIEHHIO X apaMeTpiB Ta METPOJIO-
TIYHUX XapaKTEPUCTHK B JIWCHHUX Yac HPHUILISIETHCS
JoCTaTHBO Oararo yBaru [4, 5, 6, 7]. Y Bunmaaky BHKO-
pUCTaHHS OCOONMBHX KOHCTPYKIH €MHICHUX IaT4H-
KiB, SIKi IIOETHYIOTH B 001 AEKITbKA CKIIAIOBUX Pi3HUX
THITIB YCTPOIO KOHAEHCATOPIB, BU3HAYCHHS CTATHIHUX
XapaKTEePUCTHK MEPETBOPCHHS IMPOBOIUTHCS Y BIATIO-
BIZIHOCTI 3 BIZIOMUMH METOJIUKAMHU PO3PAXyHKY €JIeKT-
PUYHOT EMHOCTI.

B 0ibIIOCTI iICHYIOUHX JOCHIPKEHb €EMHICHI Jat-
YHK{ PO3IVISIAIOTHCS 3 TOYKH 30pY BHKOPHCTaHHS y
By3bKOMY Jiana3oHi BHMIpIOBAJIbHUX BEJIUYWH, IS
MOTpeO pO3LIMPEHHS Aiana30Hy BUMIpIOBaHHS Haivac-
Tillle TPOMIOHYIOThCA JOAATKOBI IEPETBOPIOBANIBHI €J1e-
MEHTH — MEXaHIYHOro abo eNeKTpuyHOro THIry. s
PO3pOOKH BUMipIOBAIFHUX IEPETBOPIOBAYIB CIIiJ] Bpa-
XOBYBATH BiIOMi peKOMEHAAIII 10 TiABUIIICHHS STKOCTI
BUMIPIOBAJILHOTO TIepeTBOpeHHA. KOHCTpyrOBaHHS Mi-
HIaTIOPHUX €MHICHHX IAaTYNKIB BUMAarae BHpIIICHHS
IIJIOT0 KOMIUIEKCY TEXHIYHUX 3aBJaHb. THUN 4YyTiIH-
BOTO eJIeMEHTa IIOBHHEH ONTHUMAJIBHO BIANOBIIATH BH-
MOTr'aM Ta XapaKTepPUCTHKaM JaTyHKa, 3a0e3redyBaTH
JIOCTaTHHO BUCOKE BiTHOIIEHHSI CHT'HAJ — [IyM; XapaK-
TEPUCTUKU YyTIMBOTO €JIEMEHTY IIOBHHHI TMOBHICTIO
Y3TOJUKYBATHCh 3 XapaKTEePHUCTUKAMU HPYXKHOTO eJe-
MEHTY 3 METOIO PalliOHAIBbHOI KOHCTPYKTHBHOI CXEMH
3a YyTIUBICTIO. MaTepiaar OCHOBHHX €JIEMEHTIB JatT-
YMKa — TMPYXHUH eleMeHT, pobodya Kamepa, KOpIIyc,
€JIEKTPOH TOIIO, TOBHHHI OyTH miiOpaHi Tak, moo 3a-
Oe3meuyBaTH MiHIMaIBHI TiCTEpE3UC, CTAPIHHS Ta Te-
MIIepaTypHy 4yTJHBicTh. Takoxx HeoOXiaHO nependa-
YUTH B KOHCTPYKIII JaTYMKa MOXJIMBICTH BHUKOPHC-
TaHHS CyYaCHUX METOMIB CTBOPEHHS F€PMETHUYHHX Ta
BaKyyMHO-YIIIJIFHIOIOUUX HEPO3’ EMHUX 3’ €THAHb MiXK
METaJIeBUMHU Ta HEMETAIEBUMH JIeTATISIMU. TeXHOIIOr s
BUT'OTOBJICHHSI JIeTajlell He MOBMHHA BKIIIOUATH Olepa-
1ii, OCHOBaHi Ha 0OpOOJICHHI MaTepialliB METOJIOM Pi-
3aHHS; 3aXUCHI TIOKPUTTS TIOBMHHI MAaKCHMAJbHO Bij-
MIOBiZIaTH yMOBaM JIOBroTpuBaiioi excruryararii. [Ticis
MOTIEPETHhOT PO3POOKH KOHCTPYKIIi CIIiJl BUKOHATH
KOMIT FOTEpHE MOJICIIOBAHHS IIPOLIECIB VIS BCIX MOX-
JMBHX PEXMMIB eKCIUTyaTalii 1aTyrka. Bee 11e B cBOIO

4yepry BUMara€ HasBHOCTI YiTKO BH3HAYEHHX CTATHY-
HUX 1 TUHAMIYHAX XapaKTePUCTUK MEPBUHHUX €MHIC-
HMX JIaTYMKIB.

B po0oTi po3riasiHyTi OCHOBHI KOHCTPYKILIi TPbO-
XEJIEKTPOJHUX EMHICHUX IU(PEPEHLIIHNX €MHICHHX
JaT4YMKIB Ta BU3HAYEHI iX cTaTH4HI QyHKUIT IepeTBo-
PEHHS 32 YMOB BMHUKAHHsI JaTYMKIB B HAMITPOCTIIIi BH-
MIpIOBaJIbHI CXEMH 3 METOIO OTPUMaHHS BUX1JTHOTO CH-
THaJy — 3MiHHO{ HAIIPYTH IIEBHOI YaCTOTH.

Ha pucynkax la - 1B moxa3ani 6a30Bi KOHCTPYKIIii
IQepeHIiHHIX TPHOXEIEKTPOIHNX €MHICHUX JaTdH-
KiB, Ha SKHX TO3Ha4eHi Hepyxomi enexrpomun HEIL,
HE2 Tta pyxommii enextpon PE. ®i3uunmii BriuB Ha
PYXOMHMH €JIEKTpPOJ| Ta HOB’s3aHe 3 IIMM HOTO repemi-
LIEHHS — NO3HaYeHEe 3MIHHOIO X.

[Mepma koHctpykuis (puc. la) — Tpauuiiina,
CKJIaJIeHa 3 IBOX IUIOCKUX KOHICHCATOPiB. EMHICTH KO-
YKHOTO BU3HAYAETHCS CIiBBIHOIICHHIM:

kS

k
C=— s C=_"s
P o(du+x) 7 (dgp—X)

JAC KOHCTPYKTHBHA KOHCTaHTa kS = 8808 BHU-

o (@)

3HAYAETHCS YePe3 AICNEKTPHYHY KOHCTaHTy &, Bil-
HOCHY JIIeNIeKTPUYHY MPOHHUKHICTh £ Ta IUIOILY eleK-
TPOJIiB S (BBaXKaeMO 1X OJIHAKOBUMH JJIsl 000X €JIeKT-
poxis), d01, d02 - IOYATKOBI 3a30pH y MEPIIOMY Ta

JIPYyroMy KOHJCHCATOpaXx.

Jpyra koHctpykuisi (puc. 10) — nudepeHuinHui
E€MHICHHUH JaTYMK, SKHH CKIAJA€ThCs 3 JBOX KOoakKcia-
THHUX (IIUTTHAPUIHUX ) KOHACHCATOPiB. EMHICTD KOX-
HOI'O BU3HAYAETHCS CIIIBBIIHOIIEHHAM:

C, =k (lu—x). C, =k (I, + %), @
e KOHCTPYKTHBHA
2mes,

k —_— %%
“ In(D,/D,)

PHYHY KOHCTaHTy &, BIHOCHY JIi€JEKTPHYHY TPO-

KOHCTaHTa

, BUBHAYA€THCA UCPE3 ,I[iCJ'ICKT-

HUKHICTH € Ta JiaMeTpH €IeKTPOJIiB DZ' D , |01,

|02 - TOYATKOBI 3arJHOJICHHS y MEpPIIOMY Ta JIpyroMy

KOHZACHCATOpax.
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Puc. 1 Yempiii mpvoxenrexmpoOnux oughepenyiiinux eMHICHUX 0amuyuKie ma ix eKeisaieHmHA eleKMPUYHA cXema

Tpers xoHcTpykuis (puc. 1B) — audepeHuinHmni
€MHICHHMH TaTUMK, IKHH CKJIaJIa€ThCS 3 INIOCKOTO Ta KO-
aKCiaJIbHOTO KOHJIEHCATOPIB. EMHICTh KO’KHOT'O BU3HA-
YAETHCS CITIBBIAHONICHHSIM:

k

C,=——.C,=ke(l, +x), ®
(dy +x)
Jie KOHCTPYKTHUBHI KOHCTAaHTH Ta TEOMETPHUUHI PO-

3MipH TakKi X, K 1 y HONEpeaHIX BUMAIKaX.
3po3yMiJIo, IO TPHOXEIEKTPOAHUI qudepeHmin-
HUH €MHICHUI JTaTYMK Ma€ €IEeKTPUYHY €KBiBaJCHTHY
cxeMy, TokasaHy Ha puc. 1r. Ciij 3ayBakuTH, IO Y
BCIX PO3IJISIHYTHX KOHCTPYKIISX 301IbIIEHHS KOHTPO-
JHOBAHOTO IapaMeTpy X HPHU3BOAWUTH 1O 3MEHIIECHHS

MepIIoi EMHOCTI Cl Ta 301bIIeHHS APYTOT CZ .

Baxnueum ¢akTopoM mpu po3poOlii BUMiproBa-
JILHOTO TIEPETBOPIOBayYa Ha 0a3i EMHICHUX JATYHKIB €
BUMIpIOBaJIbHA CXeMa, B sIKY Oy/ie BBIMKHYTHI AaTUHK,
Ta sika Oyne popMyBaTH BUXIAHUH cUTHAI 3 iH(pOpMa-
TUBHUM EJIEKTPHYHIM MapaMeTpoM. Y TMepeBaxkHil Oi-
JBIIOCTI BUMAMKIB €MHICHHH TEPETBOPIOBAY BKIIOYA-
€THCS B aKTHBHE TUICYE YOTHPHOXIUIYHOT BUMIPIOBAIIb-
HOi MocTOBOI cxeMu. Taki BapiaHTH JOCTaTHBO 4acTO
BHKOPHCTOBYIOTBCS Ha MPAKTHII 1 AETATBHO PO3TIIS-
HyTIi B JliTepaTypi. B po60Ti po3risHyTH BapiaHTH BMH-
KaHHs Tu(EepeHITIHHIX EMHICHUX JaTYUKIB Y MTOCIIIO-
BHO napaiiesnibie RC-koJi0 MakcuMaiibHOTO THIY (pHC.
2a) Ta y BHUMIipIOBAIbHY MOCTOBY cxemy Bina-Po0in-
cona (puc. 20), 3 BUKOPUCTAHHSM SKHUX MOXIIUBO OTPH-
MaTH JJOCTAaTHHO SIKICHI CTATUYHI XapaKTEPUCTUKH IIe-
PETBOPEHHSL.
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JKUBNEHHS TaKMX CXEM 3/1HCHIOEThCA Bl reHepa-
TOpiB 3MiHHO{ CHHYCOiZaIbHOI HANIPYTH 3 YaCTOTOIO HE
Huwxkue 10 k['n. BpaxoByroun Ha IIMPOKY HOMEHKJIA-
TYpY CY4acHHX €IEKTPOHHHX KOMIOHEHTIB IreHeparii
CIIEKTPUYHIX CUTHANIIB ONTHMAaJIbHHAN BUOIp YacTOT-
HOTO Jiala3oHy Ta BEIWYWHHU HANpPYTH JKUBJICHHS HE
BUKJINKA€ yTPyIHEHb.

B 3aranpHOMY BHIJISII BUXiIHA HAIIpyTa BUMIpIO-

BaJIbHO1 CXEMHU U 0 BHU3HAYa€THCA piBHﬂHHHMZ

0)

Puc. 2 — Bumipiosanvhi cxemu 01 BMUKAHHS MPbOXENEKMPOOHUX OUDEPEHYITIHUX EMHICHUX OAMHUUKIG

Uo(X)=Us -N(w), (4)
xe N (C()) - KOC(iIiEHT MEPETBOPCHHS, 3aJICHK-

HU 5K BiJl YaCTOTH TakK 1 BiJl BUMIPIOBAHOT'O Mapame-
Tpy x. 3 iHIIOro OOKY — 1€ PIBHSAHHS aMILTITy JHO-4ac-
TOTHOT XapaKTEPUCTHKU BUMIiPIOBAJIBHOI CXEMH.

J71s BUMiprOBabHOI CXEMH PHC. 2a AJIS TEePILIOTro
TUIY IUQPEPEHIIIHHOTO €MHICHOTO JaTYHKa, CKIIaae-
HOTO 3 IBOX TUTOCKHX KOH/ICHCATOPIiB KOS(IIliEHT mmepe-

TBOpeHHH BU3HAYAE€THCA Cl'IiBBi,I[HOH.IeHHiIMZ
k.Rw
S
N (X) — = ©)
k 3d,—x
0o X 0o X

PIBHAHHSA 3allMCAaHC 3a YMOB P1BHOCT1 IMOYATKOBUX 3a30p1B KOHACHCATOP1B d 0 = dOl - d 02 Ta P1BHOCT1

OIOpIB y BUMIPIOBAIIBHIH cXemi R= Rl = R2 .

J1nst BUMIPIOBAJIBHOI CXEMH PHC. 2a I JPYroro Tuny AuepeHIiHHOro eMHICHOTO JIaTYUKa, CKIIaJeHOro 3
JIBOX KOAKCiaTbHUX KOH/ICHCATOPIB KOSQIIIEHT MepeTBOPEHHS BH3HAYAETHCS CITiBBITHOIICHHSM:

Rak, (1, —
Ny (X) = ki () - ®

(1-(Reok, )" (12 7))+ (R (3, - %))’

PIBHAHHSA 3allUCAHC 34 YMOB PIBHOCTI NMOYATKOBUX 3aHYPEHb KOHJACHCATOPIB IO = IOl = |02 Ta PIBHOCT1

OIOPIB y BUMIPIOBAIIBHIM cXeMi R= Rl = R2 .

J1nst BUMIPIOBAJIBHOT CXEMH PHC. 2a JUIsl TPEThOT'0 TUITY JU(EepeHIIHHOr0 EMHICHOTO JIaTYHKa, CKIIaJeHOTO 3
TUIOCKOTO Ta KOAKCIAIbHOTO KOHJIEHCATOPIB KOe(illi€HT EePETBOPESHHS BU3HAYAETHCS CITIBBITHOILICHHSIM:

N (X) = Rk
SK -
2 Ksky (1o +x) 2k + Kk, (1o +x)(dgy +x)
(dg+Xx) (dg+x)

PIBHSHHS 3aIlMCaHE 32 YMOB PiBHOCTI OIOPIB y BUMIPIOBAIBHIN cXeMmi R= Rl = R2 .

(7)

2

1-R%w Rw

(dy+x)

3a THX e YMOB OTPHMaHi PiBHSIHHA KOe(illi€HTiB IEPETBOPEHHS I BUMipIOBaIbHOI MOCTOBOI cxeMu Bina-
Pob6incona (puc. 26). CxeMy peKOMEHAYEThCS HaJIATYBaTH 3TiJHO YMOB:

RlzRZ:R,R3:2R4,a):1 L 8)
R C20C10
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ne C 107 C oo - M0YAaTKOBI EMHOCTI KOH/IEHCATOPIB 32 YMOBH BiJICYTHOCTI IIEpeMiLlieHHs X = ().

Z[J'IH MEepUIOTo TUILY ,un(bepeHuiﬁHoro €MHICHOTO JaTyuKa, CKJIaJC€HOI'O 3 JBOX IINIOCKHX KOHHGHC&TOpiB KOC-

(illieHT epeTBOPEHHS BU3HAYAETHCS CITIBBIIHOIICHHSM:!

R°w?k? X i
——— 1| +| 2Roky———
1 d, —X X —d; o
N X)=—" : 9
w0073 RZwk?2 )’ (3d,-x))’
RO Es | 4| Raok )
di—x? dZ-x°

Jus gpyroro tumny audepeHniiHoro eMHICHOTO TaTIMKa, CKIAICHOTO 3 ABOX KOAKCialbHUX KOHICHCATOPIB
KoeilieHT MepeTBOPEHHS BU3HAYAETHCS CIIBBITHOIICHHSIM:

N vk (X) =

((Ra)kK)z(loz—xz)—l)2+(2Ra)ka)2

3 (1—(kaK)2(I§—xz))2+(R“"‘K(3'°_X))Z

(10)

Jast TpeThoro Tumy JudepeHIiiftHOro EMHICHOTO JaTYHKa, CKJIAJCHOTO 3 TUNIOCKOT0 Ta KOAKCialbHOTO KOH/Ie-
HCATOPiB KOC(DIIi€HT MEPETBOPEHHS BU3HAYAETHCS CITIBBITHOIICHHSIM:

R2w
1 (do+x)

keky (1,+%)

+

N ys (X) ==~

3 , Kok (15 +%)

1-R?
@ (dy+x)

OtpuMaHi piBHSHHS KOE(Ili€HTIB IEPETBOPEHHS
JTAIOTh MOJKJIMBICTH aHAJI3yBaTH BHUMIpIOBaJbHI BIac-
THUBOCTI JaTYUKiB, BU3HAYATH (DYHKI IEepeTBOPECHHS
€MHICHUX BUMIpIOBaJIbHUX IMEPETBOPIOBAUIB 3a 3a1a-
HHMH TTapaMeTpaM¥, BU3HAYATH MapaMeTpu BHUMIpIO-
BaJIbHUX CXEM Ta KOHCTPYKIUIiHHI TapaMeTpH TaKHX Ie-
PETBOPIOBAYIB.
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The increase in the population of the Earth, the impact of adverse environmental factors on agricultural pro-
duction requires the transfer of animal husbandry from concentrated types of diets to year-round grass fodder, the
assessment of genetic resources, and changes in the strategy of animal breeding. In the short term, animal hus-
bandry is proposed to be considered as: 1) a source of formation of food products and raw materials; 2) energy

flows in the functioning of agricultural systems.

Keywords: food problems, animal breeds and species, energy, balanced agrarian formations.

Introduction. In all countries of the world, the
modern development of animal husbandry is based on
the maximum distribution of specialized high-intensity
and productive breeds of animals that require special
production technologies with significant energy costs
and scientific achievements, especially the selection
and genetic profile and veterinary safety.

In most developed countries, the livestock devel-
opment strategy was based on the use of animals with
the maximum possible productivity: In dairy cattle
breeding, the milk yield level is typically between
7,000 to 10,000 kg per lactation with a somatic cell
count of 200,000 cells per milliliter of milk. In beef cat-
tle breeding, the average daily gain in live weight
should be at least 1.5-2 kg. In egg poultry farming, the
expected yield is between 300-360 eggs per laying hen.
The energy feed requirement of the animals was pro-
vided by feeding rations saturated with grain high-pro-
tein ingredients, vitamins, micro- and macroelements
[3].

Will these factors remain the main ones in the near
future?

Source Analysis. The efficiency of agricultural
production is heavily influenced by a number of key
factors. Prior to 1800, the world utilized 7.4 billion hec-
tares of land. By 1960, with a population of 3 billion
people, only 1.5 billion hectares of land remained. By
the year 2000, there was only 0.27 hectares of arable
land available per person. With the degradation of 12
million hectares of land every year, it is estimated that
in 30-40 years there will only be enough food to feed 2
billion people [7].

According to the UN Food and Agriculture Organ-
ization (FAO), the issue of food scarcity is often hidden
behind financial crises. In 2006, food prices increased
by 12%, and by 2008 they had risen by 50%. The FAO
also reports that food consumption per capita is rising
in countries such as China and India. Shockingly, as of
2010, the number of starving people worldwide is ap-
proaching 1 billion [6, 12].

Results of research and discussion. The model
of the livestock industry in the near future must be built
on a systemic basis, taking into account many factors
that are interconnected in terms of their impact or end

result. For example, many assess the livestock industry
based on consumer psychology, forgetting that animals
have existed in nature even before the formation of hu-
man communities, i.e. they are part of the bioecosystem
[10].

Without a developed "livestock™ sector, the plane-
tary ecosystem can cause consequences that are diffi-
cult to compensate for. Residents of the Carpathian,
Forest-Steppe, and Polissya regions of Ukraine have
noted the following facts: a decrease in the number of
large cattle, sheep, goats, and horses has led to an in-
crease in forest fires and the overgrowth of land suita-
ble for agricultural production with shrubs. Animals ex-
crete 50% or more of the volume of food they consume,
which subsequently forms an irreplaceable organic fer-
tilizer - manure - that provides a lumpy soil structure.
This allows air and water to penetrate to the roots of
plants.

Despite a number of international agreements, the
environmental situation in most developed countries
continues to deteriorate, which raises concerns about
access to nutritious food, especially for children. An in-
creasing number of scientific publications suggest that
animals with a multi-chambered stomach provide
"clean" or "pure" foods even from polluted areas of
land.

The energy component in the life of the human
community will become more complex and more ex-
pensive, so technological solutions for keeping and
feeding animals should take this perspective into ac-
count. It is necessary to gradually, while circumstances
still allow, to return the livestock industry to its natural
environment: practice grazing cows, place animals in
lightweight structures, create windbreaks in walking ar-
eas, etc. Therefore, grassland farming, natural and cre-
ated by man on the basis of fast-growing grasses and
resistant to trampling and temporary flooding, is be-
coming an urgent problem in the near future, taking into
account selection in crop production and animal hus-
bandry.

Scientists believe that most of the grain feed -
corn, wheat, rye, triticale, barley and others will be fed
to poultry and pigs, so dairy cattle, as the basis of ani-
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mal husbandry in most countries of the world, will re-
ceive less nutritious diets that will not be able to pro-
vide long-term stable daily milk yields at the level of
30-40 kg of milk and more. These circumstances call
into question the purposeful selection of specialized
dairy breeds only for a maximum productivity of 10
thousand kg of milk and more.

Countries such as New Zealand, Australia and oth-
ers have become world leaders in milk production, us-
ing climatic factors and breeds that efficiently use pas-
tures and ensiled forage.

Consequently, in the near future, grain and con-
centrated protein feed for animals will have to be re-
placed by vegetable feed - grass, hay, haylage, silage.

Naturally, in this situation, the priorities of animal
breeds and species will change. Combined (milk-meat)
and specialized meat breeds, which produce products
mainly through the processing of vegetable raw mate-
rials, will claim the first place. It is known that cows
that make good use of natural meadows and pastures
graze an average of 8 hours a day and the grass con-
sumed is enough to produce 20 kg of milk, i.e. their
productivity per lactation will be 4 - 4.5 thousand kg of
milk with a fat content of 4.0 - 4.2% and a protein con-
tent of 3.7 - 3.9%. Breeders especially appreciate the
stability of lactation (stability of the lactation curve).
With a live weight of 600-650 kg, these physiological
loads on the body of cows do not cause metabolic dis-
orders, especially fertility and the duration of economic
use of cows. Ultimately, such animals produce 4 calves
and 16-20 tons of high quality milk in 4-5 lactations,
consuming haylage, silage of high energy value. Ap-
proximately the same gross lifetime milk yield is given
by Holstein cows for 2-2.5 lactations, however, veteri-
nary costs for them amount to up to 10% of the value
of the gross product. It is also known that Holstein milk
contains proteins of the AA and AB genotypes, which
do not ensure the production of high-quality hard
cheeses of the “Swiss” type, which is why the United
States is forced to import these cheeses [1].

The value of combined breeds of dairy cattle is
also in the fact that they produce high quality beef with
minimal consumption of concentrated feed and maxi-
mum use of plant waste from the processing industry.
In this aspect, Simmental, Swiss, Montbéliarde, Salers
and other cattle continue to lead.

Bringing animals closer to the conditions of their
natural environment, we inevitably face the problem of
using native domestic breeds (red steppe, Simmental,
white-headed Ukrainian, brown Carpathian, gray
Ukrainian, etc.). The most important advantage of na-
tive breeds is good health, resistance to specific viral
infections, duration of economic use (obtaining 5 or
more calves from cows), high quality of milk and meat,
and the ability to survive in arid zones.

Gradually, in zootechnics, the position is being es-
tablished that the main features of the selection of ani-
mals are fertility and the duration of economic use. It is
they that should, first of all, be taken into account when
assessing the gene pool and genetic resources [4].

In dairy cattle breeding, the most time-consuming
technological process is milking cows, therefore, along
with the requirement of stable average daily milk yields

at the level of 15-20 kg of milk during lactation, their
suitability for machine milking is necessary.

It is also necessary to carefully comprehensively
study the problem of using sexed sperm (Sexed Semen)
of sires to obtain female offspring (heifers) in the off-
spring of cows. The use of sexed sperm would be bio-
logically justified if the presence of the Y chromosome
were the only factor in the formation of female organ-
isms.

Geneticists have challenged the commonly ac-
cepted theory of the universal sexual status of newborn
offspring. As a result, alternative theories have been
formulated, including the existence of four types of
chromosome sex determination in animals and the bal-
ance theory of sex determination. This theory suggests
that initial sex determination using heterochromosomes
depends not only on the ratio of the strength of genes
located in sex heterochromosomes and autosomes but
also on other factors. The phenomenon of parthenogen-
esis, as observed in rabbits, also highlights the com-
plexity of the sex determination process and indicates
that it cannot be reduced solely to the action of X or Y
chromosomes.In most European countries, the wide-
spread use of sexed sperm is not recommended. How-
ever, it is recognized that the use of sexed sperm once
may be expedient for the purpose of rapidly increasing
the number of breeding stock, with a transition to the
traditional system of herd reproduction technology in
the future.

Recognizing the need to develop modern techno-
logical solutions for new farms with large animal pop-
ulations that produce high yields of finished products at
industrial volumes and using bioenergy sources is cru-
cial for addressing complex challenges at all levels of
society.

Therefore, the selection strategy in dairy cattle
breeding needs to be reviewed.

To reduce energy costs, modern animal farming
technologies aim to "return" animals to their natural
habitats. This underscores the importance of genetic re-
sources from genera such as buffalo, lobed banteng
bulls, gaurs, gayals, yaks, and bison, which become im-
portant for sustainable breeding practices.

Domestic buffaloes on a balanced diet can reach a
live weight of 600-800 kg and produce up to 2000 kg
of milk with a fat content of 9.0% and a protein content
of 6.0%. This is equivalent to about 4000 kg of stand-
ardized cow's milk. Considering that domestic buffa-
loes can live up to 40-50 years and their females can
produce 15-20 calves in their lifetime, as well as their
natural resistance to diseases and ability to consume
and process a large amount of roughage, including
reeds found in lakes and seas, the value of this animal
species is undeniable.

The Association of German Breeders is helping
Transcarpathian farmers to conserve Ukrainian buffa-
loes. In Ukraine, near Kiev, a unique herd of buffaloes
has been created, and genetic examinations have been
conducted using short-chain satellite DNA. In addition,
scientific studies have been conducted on their milk and
meat productivity, including their amino acid composi-
tion[5].
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The cost of fossil energy sources is constantly in-
creasing, leading world analysts to note another feature
of 21st century agricultural production: crop and live-
stock production should not only provide food products
but also produce bioenergy (biodiesel, biogas, alcohol).
Scientific research has shown that it is possible to bal-
ance the production of biofuels and food raw materials
by creating waste-free production cycles and integrat-
ing modern technological solutions such as biogas, bio-
fuel, biochumus, and others, which strengthen a coun-
try's energy independence and food security [2].

Scientific calculations show that with a cattle pop-
ulation density of = 1 conditional head per 1 ha of ara-
ble land, it is possible to produce 400 kg/ha of food, 200
I/ha of biodiesel with waste disposal to methane and bi-
ohumus for subsequent transition to organic agricul-
tural production [8] .

Only in this case, agricultural production will be
less dependent on artificially high energy prices. There
remains, apparently, an eternally fair statement that the
finished product of an agricultural enterprise always
gives more income than the original raw material.
There is an obvious need for a fundamental transfer of
agricultural production to bioenergy and a waste-free
process of technological cycles, which involves the use
of science-based technological solutions to systemic
problems.

To overcome the impending “world hunger”, hu-
manity will have to formulate a methodology for the
use of bioresources of the aquatic environment from
other positions, incl. and the creation of underwater set-
tlements and underwater farms. The development of the
aquatic environment of oceans, seas, rivers, etc., and
their biological resources is carried out in many coun-
tries of the world, especially in Japan, the USA, Nor-
way, and Sweden. Figuratively speaking, research is
being carried out in two main directions: 1 - on the bi-
ology of the reproduction of "wild fauna" (fish, seals,
whales and other classes of animals), in order to prevent
predatory capture of the biomass of the aquatic envi-
ronment, and 2 - to promote an increase in the produc-
tion of the oceans, the creation of underwater farms of
marine animal husbandry under human control at a
depth of up to 20 m. The amount of protein obtained
from animal origin and its quality per unit of water sur-
face is many times greater than the effectiveness of
land-based animal husbandry.

Scientific research projects and the life practice of
the natives of Oceania, the Caribbean and the Pacific
indicate the need to develop international agreements
regarding the sustainable management and conserva-
tion of the water resources of the planet Earth. The
problem of the ratio of animal species in stable ecosys-
tems and agroecosystems deserves attention. Often, the
fauna of biosphere reserves is taken as a basis for com-
parison. However, the system for recording the number
of animals and their seasonal migration is still far from
perfect. An important aspect is which species of farm
animals should be given preferences for reproduction
in different ecological and climatic conditions. For ex-
ample, some experts, considering the possible conse-
quences of climate change on Earth, believe that goats

and sheep will become the real breadwinners of human-
ity. Goats have been bred on the Korean Peninsula for
over 700 years, and their meat is not just used but also
considered a healthy medicinal product. Feral Boer and
Australian goats are used [6].

In India, the Murrah breed of buffaloes is predom-
inantly bred. 33 breeding farms have been established,
including those with the Surti breed. Almost 200,000
llamas are successfully used in Argentina. Scientific
support is provided by the National Institute of Agri-
cultural Technology (Instituto Nacional de Tecnologia
Agropecuaria).

The world's largest commercial population of beef
cattle is registered in Brazil. However, the rapid trans-
formation of the livestock industry is possible only in
pig and poultry farming, due to their high reproductive
capacity. In this aspect, industrial rabbit breeding is
also of interest.

In terms of the number of local breeds, birds oc-
cupy first place with 360, hybrids with 530 crosses. In
second place in the world in terms of the number of lo-
cal breeds are goats with 419 and sheep with 220. These
genetic resources will determine the strategy for the de-
velopment of animal husbandry in various regions of
the globe in the near future.

Research on nanotechnologies in plant and animal
husbandry deserves attention, i.e. technologies for ma-
nipulating substances at the atomic and molecular lev-
els, which ensure their interaction, as well as quantum
effects on the structures of the body, including those
that affect stress resistance and metabolic processes [9].
Nanotechnologies have already been tested in veteri-
nary medicine. Nanochelates of metals have been used
for disinfecting food products of plant origin, sanitizing
udder teats to prevent and treat mastitis in cows, silver
nanoparticles, etc. Nanostructural aspects of veterinary
homeopathy are intensively discussed in the literature.

In scientific grants from the USA, Great Britain,
Germany, more and more funds are directed to research
on bioreactors for producing liver cells, stem cells, hor-
mones, muscle tissue, etc. Therefore, the genetic re-
sources of farm animals should be under the control and
protection of the state. The future of animal husbandry
depends on the level of knowledge of the animal geno-
type and the norm of the genotype-environment inter-
action.

The noted trends in the development of livestock
industries indicate that a purely consumer attitude of a
person to animal husbandry will gradually be replaced
by the integrated use of genetically determined re-
sources of the animal world in providing humanity on
the planet Earth in food, the energy of biosystems and
complementary flows of substances and energy in the
planetary ecosystem. In practice, in modern conditions,
a person works with animal ecotypes, realizing the need
for a systematic analysis and prediction of the most
likely consequences of disturbances even in small parts
of a functioning system in which the Sun and plants are
the determining factors in the development of systems
of subsequent levels.
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Conclusion

1. An increase in the population of the Earth, the
impact of adverse environmental factors on agricultural
production reduce the energy and feed base of concen-
trated feed in the diet of animals, which necessitates the
transfer of the livestock industry to grass and silage
feed (year-round), a change in the breeding strategy,
and the assessment of animal genetic resources.

2. It is quite obvious that it is expedient to return
to the breeding of native breeds of Ukraine: red steppe,
Simmental, Lebedinskaya, gray Ukrainian, white-
headed Ukrainian, brown Carpathian and others, im-
proved according to the technological requirements of
industrial technology and having high fertility, which
will ensure expanded reproduction of the livestock of
these breeds, which very problematic to achieve when
using "high-blooded" Holstein crosses due to their poor
reproductive ability.

3. Those populations that are most amenable to ge-
netic transformation are those that have a high repro-
duction rate and viability.
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The article discusses the path of scientific activity of academician, doctor of physical and mathematical sci-
ences, ex-president of ANAS, Hasan Abdullayev. His merits are mentioned. Abdullaev’s school gave worthy sci-

entists to the scientific world.
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Hayka — 3to dopma 0OIICCTBEHHOTO CO3HAHHS.
Ona (pyHKIMOHHMPYET KaK «COLManbHas namstey» Ye-
JIOBEUECTBA, COL[MATIBHOE HACIEANE.

Mpbl KMBEM B LMBHJIM30BaHHOM OOINECTBE, B
Aszep0aiimkaHe HallMOHAIbHASI MHTEIUIUT €HIINS HTPacT
B)XHYIO POJIb B OOIIECTBEHHOH XM3HU cTpaHbl. Jles-
TENIBHOCTh JIy4YIINX IIPEACTaBHUTENeH azepOaipkaH-
CKOW WHTEJUIMTCHIMH B PA3IMYHBIX OOJIACTSAX HAayKH
CITy’KHJIa HallMOHAILHOMY BO3PO’KIAEHHIO, TIPOOYXe-
HUIO, GOPMUPOBAHUIO HAIIMOHAIBLHOTO JyXa azepoaii-
JOKaHCKOTO HapoJa.

Kaxxnas Hayka MIMeeT CBOIO OIIPEeNICHHYIO HCTO-
puro mosiBiieHus, (GopMHUpOBaHUA M pa3BUTHA. Hayu-
HBIE WJEW, METOJBI, IIPEACTABICHNUS MMEIOT CBOM 3a-
MBICJIOBATHIE TPACKTOPUH Pa3BUTHS, HE CXOIHBIE C 3KC-
MOHEHIMAIbHON KpuBoi. Hayka B A3sepOaiimxaHe
MMEeT CBOeOOpa3sHOE pa3BUTHE, MMEIOTCS MEXKIyHa-
POIHEIE B3aMMOCBSI3U H padoTHI [3, ¢.25].

B AzepbaiimkaHe Gr3uKa IOTYyYHIa CBOE OIpee-
JICHHOE OTpaKeHHWe. Y4UeHble MyxHu AsepOaiimxana
cAelamy BKJIAg B pa3BUTHE 3TOW Hayku. Jto bax-
MaHHap an — Azepbaiimxanu, Hacupaanun at — Tycu,
®Daxpaanua ap — Pasu, ['mitacanmun an — Wcdaxann,
Huszamannun bupoxanu, cpeiu COBpEMEHHBIX YUEH-
HeIXx — Amm [[xaBaH, Jlrordu 3ane, I'.b.AGxynnaes,
JI.M.Nmanog, 3.}0.CanaeB u npyrue.

B naHHOMN cTaThe paccMaTpUBAETCs TBOPYECKHI
nmyTh akagemuka ['.b.AOaynaeBa. OTo yueHbIH, KOTO-
PBIii BBIIBUHYJ HayKy Ha NEPEJOBble TMHUU Pa3BUTHS
KynbTypbl CoBeTckoro AsepOaiikana u Belienu ¢u-
3UKY B psii BEAyIIMX HayK B A3epOaiikane.

l'acan Mawmen-barup ormy AGnymniaeB pomwiics
20 aBrycta 1918 rona B cene SAitmxkel, JKynbhUHCKOTO
paiiona HaxupBanckoif ABTOHOMHON PecmyOmmkw.

I'on poxnenns ['acana AGnyuiaeBa IPUXOMT K MEPH-
0Jly HAIlIeCTBUN apMSHCKUX OaHIUTOB — nukapei. Ce-
Mbsi AO/yJUlaeBBIX HCHbITaNa 3Ty 00sb. Ho cmenas
azepOaifkaHCKast MaTh BEIPACTHIIA YMHOTO, CHIIBHOTO
COOTECUCCTBEHHNKA, KOTOPHIN BCIO JKU3HB CTapajcs
caenath Bce xopouee ais Poaunbl. B 1937 rony on
MOCTyTaeT Ha (QHU3UKO-MAaTEeMaTHUECKUH (aKyIbTeT
AzepOaifpKaHCKOTO MTeIarOrMYeCcKOro HHCTUTYTA B TO-
poxe baky, a B 1941 roay ¢ auryioMoM nejparora MoJio-
JIO yuuTeNb oTmpaisiercss B ropon Opayban, e B
[lemarornyeckoM yuymiuine mpenojgaetr GuU3uky U ma-
teMaTuky. B 1944r. 'acan AGnyiaeB MoCTyIaeT B ac-
nupantypy WHctutyta ¢usukun A3 DPAH (1944-
1948rr). Axanemust Hayk Azep6. CCP mo 1945 rona
6suta @unnanom Axanemun Hayk CCCP (A3.®AH). B
1945 r. AGaynnaeB OBLI 3a4KCICH MIIAAIIAM HAYIHBIM
corpyaankoM Hucturyra ¢msukn AH A3CCP. B
1948r. oH 3akoHUMN acTiupaHTypy UHCTUTYTA PU3UKH
u matrematuku AH A3CCP u ycnemHo 3amuTun KaH-
IUIATCKYI0 JAuccepTanmio Ha Temy: «lcciemoBaHue
TEMIIEPaTypHBIX 3aBUCUMOCTEH aHOAHOM MoJsIpH3a-
IIUH B 3JICKTPOHHBIX HOJIYIPOBOJHUKAX) MOJ PYKOBOI-
crBom nipo(. X. M. Amupxanosa [2, ¢.7-8; 1, 5.562-563]

MoJ101011 y4€HBI OTIPABISAETCS B JOKTOPAHTYPY
JleHWHrpaaCKOTO (U3HKO-TEXHHYECKOTO WHCTUTYTA
(JI®OTHU), rtme mox pyKOBOJACTBOM  aKaJIeMHKa
A.®D Modde cnoxmnach W3BeCTHas MIKOJIA COBETCKON
¢usuku. ['acan AGxyuiaes, NpUOBIBIINIA B TpyIIIie MO-
JIO/IBIX YYEHBIX U3 TopoJa baky, nonan B mabopatopuio
npodeccopa JI.H.

Hacnenosa. B 1954r. na Yuenom Cosete Jlennn-
rpagcKoro GU3NKO-TEXHUIECKOTO HHCTUTYTA, TIpeice-
mateneM KoTtoporo Obin  akamemuk A.D.Modde,
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ycnemHo npomnura 3amuTa I.b.AbaynmaessimM auccep-
TalMM Ha COMCKAaHHME YYCHOW CTEIeHH HOKTopa (u-
3MKO-MaTeMaTHYeCKUX Hayk 1o teme: «McenenoBanne
(u3MUEeCKUX CBOMCTB, MPOLECCOB, NMPOUCXOAAININX B
CEJICHOBBIX BhIMpAMHTEISIX» [ 1, 5.56].

Uccnenoanus ['.b.AGysuiaeBa mociry>Kuim SKc-
MEepUMEHTANBHON 0a30# 11 pa3BUTUS U 000OLICHUS

B 1954r. Mmonopoii 36-neTHui y4eHbIi Bo3Bpalia-
ercs B r.baky, B UncTutyT husuku n maremariku AH
A3CCP. B sToM e roay oH OblT Ha3HAYEH 3aBEAYIO-
muM «JIaboparopuy METayuIoB W MOJYTTPOBOAHUKOB)
u 3aMecrutesieM aupekropa Mucruryra Ousuku u Ma-
tematuku AH A3CCP. C 1954r. I'.b.A0aynnaeB oxHO-
BPEMEHHO YHTaN JIEKIH B A3epOarmkaHckoM ['ocy-
JTApCTBEHHOM Y HUBEPCHTETE.

BeIBUHYBIINCE B PSIJl BEAYIINX COBETCKUX Yde-
HBIX B 00JIACTH (DH3HKH MOITYTIPOBOJIHUKOB 37-TCTHUH
JOKTOp (u3MKo—MaTteMaTmdeckux Hayk [.B.AOmyn-
naeB B 19551, n3bupaercs uneH-koppecnonaesTom AH
A3CCP. B 1957r. noktop (HpU3M3NKO-MaTEMATUIECKUX
Hayk, uneH-koppecnongaenT AH A3CCP Tl'acan baru-
poBud AGayiaeB ObUT Ha3HAUEH AUPEKTOpoM MHCTH-
tyTa ¢usuku u matemaruku AH A3CCP [2, ¢.9].

YueHblil, eCTECTBEHHO, SIBISETCS TBOPUYECKUM Ue-
JIOBEKOM. A yYEHBIH-OpPraHu3aTop — 3TO TBOPYECKHUI
YeJIOBEK ¢ OOJBIINM MepeyHeM, pazMaxoM. AKageMHIK
I'.b.AGnymnaeB, Oyay4du yYeHBIM, OOJIATAFOIIUM IIIH-
POKMM JAnana3oHOM 3HAHHMH, YaCTO CO CTPOTHM, ILTIOC
JOOpBIM U IIEAPBIM XapaKTepoM, OH CMOT IIPHHECTH
OTPOMHYIO TIOJIE3Y A3epOaiikany, CBOeMy Hapoay U
HayKe.

C Toro MomMeHTa MoJIofior yueHsbnid ['acan AOmy-
JIaeB BOIIEN B MHUP HAYKH, 8 IMEHHO KaK CIICI[HAJIICT B
obiacti HU3UKHM MOTYIPOBOJHUKOB. [Ipotias n3Bect-
HYIO IIKOJTy (M3UKH - mKoIy akagemuka A.D.Modde
B fokTopanType JIOTH u 3amuTHB JOKTOPCKYIO AUC-
CepTalMIO, Hallle]I CBOIO TPOIMHKY B HAYYHOH €S TelNb-
HocTH. OboraTMBHIMCH aTMOC]Epoil JEeHUHTpaaCcCKOH
HIKOJBI ¥ TONOJHUBIIMCE OTPOMHBIM UYHUCIOM OYE€Hb

teopuu LIIOTTKY 1O BBIIPSMIISIONIMM CBOICTBAM KOH-
TaKTOB METAJI-NIOJIyIIPOBOAHMK. Briocnencreuu, yka-
3aHHYI0 TEOPHUIO C HCIOJIb30BaHHEM JaHHBIX [.5.A0-
JyJUTacBa pa3BWI JICHUHrpaackuii mpod. A.W.I'ybanos
B MoHorpaduu: «Teopusi BRIIPSIMIISIONICTO JICHCTBUSL
TOJIYIIPOBOJIHUKOB.
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MHTEPECHBIX Hay4HbIX uzeH, 'acan baruposuu crpe-
MUJICS Peain30BaTh HX.

B npouecce uccnenoBanusi HayyHO# NesTENbHO-
ctu I'.b.AGaymiaeBa u HayyHOM AesTenbHOCTH MHCTH-
TyTa BIEJIOM IOJ €r0 PYKOBOACTBOM, MBI 4acTO CTal-
KnBaeMcs ¢ hpasoif «Obl1a cenana nomnsitkay. [la, ato
OYEHb CHIIBHO CBSI3aHO C XapaKTepPOM y4YEHOTO, KOTO-
PHIit UyBCTBYeT Hay4qHOe Oyayiuee. Puckysi, He Bcerna
TIOJTYYaJINCh YAAadHbIE Pe3yJbTaThl, HO BCceXe padoTa
BCeraa JOBOAWIACH 0 KoHnA. [loctaBineHHas 1enb
BCETAa JOCTHTAJNCh, B MPOTUBHOM CIy4ae HaXOmIHW-
JINCh IMYTHU, BEAYITUEC K MMOCTaBJICHHOM OCJIN, 4YTO U SIB-
JISITIOCh PUCKOM, Ha KOTOPBIN CIIOCOOEH TOIBKO CMEITBIi
yueHbli W uenoBek. MIMeHHO Oijaromaps CMeJOCTH,
Obu10 OypHOE W OBICTpPOE pPa3BUTHE MEPCHEKTUBHON
TeMbl, KOTOpasi Bejgach B MIHCTUTYTe M pyKOBOJMIACh
npod. I'.b. Aoy iaeBsiM.

TOo4YHOCTh yYEHOT0-3KCIEPHMEHTATOPA CKa3bIBa-
Jach Ha KaXKA0M dKcriepuMenTe. [lomydeHHsle pe3yib-
TaThl POBEPSUINCH HECKOJIBKO pa3. [Isl yTOUHEHHMS 110-
JTyYEHHBIX JITAaHHBIX HKCIIEPUMEHT CTaBHJICS B pa3ind-
HBIX BapuaHTax. ['acan barmpoBuu Bcerga yTBepkaain
1 Ioy4Jajl CBOUX YUCHHUKOB, YTO MBI JOJI)KHBI OBITH yBE-
PEHBI B TOYHOCTU U BEPHOCTU IMOJTYUYCHHBIX PE3YJIbTa-
TOB, MHAYE HAITU JAHHBIE MOTYT CTaTh YepHOU mpoobJie-
Mo B apyroi pabore. ['acan barmpoBnu Ob11 OueHB
OTBETCTBCHHBIM YCJIOBEKOM IIPH BBITTIOJTHEHUHN 000
paboThl, Oy OHa Hay4dHas, JUOO MPOCTO, OOBIYHOE
Je710. AKTYalIbHOCTh PELIAIONINXCS B MHCTHTYTE MPO-
0J1eM M OTBETCTBEHHBIH IOAXO/ K HUM JIaBaJi I10JI0-
KHUTENBHBIA pe3yibTaT W mpociaBwin MHcTuTyT du-
3MKH W KOHEYHO €ro pyKoBojuTelsi mpodeccopa
I'.b.A0nymnaesa.
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BaXHBIM 3J€MEHTOM HEIETBHOTO HAYYHOTO pe-
skuma MHCTUTYTa OBUT €XKeHenenbHbi cemuHap. [lo-
cie I'acan barupoBuyda CuIBHO UyBCTBYETCS €I0 OTCYT-
CTBHE, XOTS OH CMOTPUT Ha BECh 3aJll CO CBOETO MOPT-
pera. Her yxxe Toro a3apra B 00CYXAEHHIX KaKUX-TO
BorpocoB. B Cpemy- 10:00 Bce coOupanuchy B aKTOBBIH
3ai1, B 10:00 — B 3a71 Bxoaun ["acan baruposud, Tem ca-
MBIM HauuHaIH ceMuHap. Ben cemunap on cam. Korna
IIJTM BBICTYTUICHUS, BEICTYIAIH U aCIIMPAHTHI, ¥ MOJIO-
JIbIC YUCHBIE, U 3pEJIble YUEHbIC MYXKH, B 3aJI€ ObLIa TH-
MKHA, OBUT CIBIMICH MPOJIET MYXH, CIYyIIadH BHHUMA-
TenpHO. Jlanplie yxe 10 00CYKICHUE BBICTYIUICHHS.
IlepBbiM 3anaBain Bomnpockl ['acan baruposuy, nanbiie
HaJleTaJld C BOIPOCAMU CITylIaTend. BeIscHAIN Hesc-
Hoe. U Bech 3TOT nporiecc IpoXoanii ¢ OOJIBIINM a3ap-
TOM, HHTEPECOM H CEPhE3HOCTHIO, IOTOMY YTO 00CYXK-
Jlaiich HeMaloBaXKHbIe MpobiaeMbl. TeM He MeHee, He
OTCTaBajld U OT IIyTOK. ['acan barupoBuu oueHs ito-
Ou ymectHble myTKU. Ha cemuHape yacto ObIBau U
TOCTH, TO U3 MECTHBIX VIHCTUTYTOB, a TO U MpPHE3KHE,
yuenbie u3 Coro3a nim u3 3a pyoesxa.

Pois cemmHapa, eHCTBUTENBHO, OBIIa OOJIBIION.
OTO M 3HAKOMCTBO C HOBHYKAaMH, U OCBE)KCHHE IIa-
MSATH, W IIOJy4Ye€HHEe HOBOW MH(OpManuy HE TOIBKO
IIPH CITyIIAHWH JIEKTOPOB, HO U TP OOIIEHNH yUEHBIX
Ipyr ¢ gpyrom. Tak kpemna caMa opraHu3anius U
Ipyxk0a coTpyaHukoB. ITomyuaicst XOpoImuii KoJiek-
TUB. Jlekiuu 6bUTH HE TONBKO 10 Y3KUM JAUCIHUILTHHAM
¢usuku. O6cyxmamuch U GprIocoPckre BOMPOCHL, U
BOIIPOCHI, CBSI3aHHBIE C UCTOpUEH Hayku. I'acan baru-
poBUY OBLT OYECHb BHUMATEIBHBIM ClTymiarenem. Jlua-
na30H mpo0OieM ceMuHapa Ob11 mupok. He Bce yueHsie
BcecTOpOHHN. OOBIYHO CIENHANUCT, YyJIECHO 3HAIO-
MUl IMEHHO CBOIO Y3KYIO CHEIMAIbHOCTh, MOXKET HE
pa30upaThCs B APYTOM pasjielie Toil ke 00J1acTH HayKH.
OTO COBEpIIEHHO HOpPMalbHO. bhIBamo m Tak, 4ro
YY4aCTHUKM CEMHHapa HE BCErja IOHHMald JpyT
JIpyTa, OMH 3aHUMAeTCsl CBEPXIIPOBOIUMOCTHIO, APY-
rOW — 3JIEMEHTapHbIMM YacTullaMu. ['acan baruposuu
MOHUMaJI MoyTH Bcex. OT ero BHUMaHHUS HE yCKOIb3ajia
omu0Ka WIN HEICHOCTb.

I'.b.AGaynnaeB o4ueHb JHOOMI CBOIO paboOTy, CBOU
3aHATHS, OOIIEHNE CO CBOMMH YUYE€HHKaMH, OH 0e3B03-
ME3/IHO aBaJl MHOTO COBETOB. Bce 310 naBano eMy Hu
C 4eM HECPaBHHMOE HacClIaXJeHHE. DTO YyBCTBO 3HA-
KOMO BCEM, KOMY HOCYACTIMBHIIOCH BBIOpaTh paboTy
mo aymre. [lostomy I'acan BarmpoBmu cumran cebs
CYACTIIMBBIM, OH UM U ObLI, 6€3yCIIOBHO.

B 60-e roxsl Ha MUPOBOW Hay4YHOH apeHe Bexy-
muMH npobiieMaMu GU3MKK ObLIH siAepHas Qu3MKa,
¢usmnka TBepporo tena u (usuka miuasMel. SnepHas
(hM3MKa MOCTETIEHHO CTHXala, BIEpesa MPOIIIHCh (u-
3UKa TBEPJAOTO Tena U (pHU3MKa Mmia3Mbl. DTH TOIBI KaK
pa3 mst UacturyTa usuku u matematnku AH A3CCP
nox pykoBoacTBoM mpogeccopa [.b.Abmymiaesa
OBUTH OYEHB IUTOJIOTBOPHBIMU. [IpHUMHON MOKHO TTpH-
3HATh COBIAJICHHE OCHOBHBIX (pakTOB. OOBEKTHBHBIN
(axT — ¢hu3mKa TBEpIOTrO Tena, KOTopas Oblila BBIABHU-
HyTa Briepex ['.b.AOxyutaeBsIM cTaa OCHOBHOI Ipo-
6memoit UnctuTyTa Qusuku. CoBEpIIEHHO CIy4YaiHO
.AOymniaeB Haya1 CBOIO HAYYHYIO JAESITEILHOCTD C PH-
3WKH TBEPJOrO TeJa, B MOCIEAYIONIEM OH yJIOBHI aK-

TyalIbHOCTh U OyayIee 3Toi nmpodnemsl. OMH U3 CTa-
PBIX HOJIYIIPOBOJHUKOB — S€ — CTaJI CIIyTHUKOM KU3HH
yuaeHoro. ['acan baruposud packpslil MHOTO CEKPETOB
ceneHa (Uesbld psn (QU3MKO-XMMHYECKUX CBOWCTB),
TaKkXkKe yKa3all KaueCTBEHHOE IPUMEHEHHE MOIy4eH-
HBIX HAay4HBIX pe3ynbTaToB. Bce 3T0 MOXKHO cuuTath
OJTHUM U3 CYOBEKTHBHBIX (DaKTOB.

HccnenoBaHus BeNUCh Ha BBICOKOM YpoBHe. B
Coroze Uncturyt ¢pusuku AH A3CCP Obu1 ogauM 13
Benymmx yupexzaenuii. B MucturyTe paspabarsiBa-
IMch (PyHIAMEHTAIbHBIE MPOOIEMBbl. AKTyalbHOCTh
3aTparuBaeMbIX TeM ObLIa SICHOHM, paOOTHI HAXOIMIH
ce0e MECTO U Peann30BhIBAIIHCE.

Jnist Toro, 4To0OBl OpPraHu30BaTh, CO3AaTh MO00-
HBIM JACUCTBYIOLIMN, aKTUBHBIM HayYHBbIA KOMIUIEKC U
CHCTEMY, HEOOXOJMMBI OBUIN: OpraHM3aTOPCKas CUIIa,
CIIOCOOHOCTB M 3HaHWE. Y YEHBIH — 3TO TBOPYECKUIT Ue-
JIOBEK, a TBOPUYECTBO JIFOOUT cBoOOIY. B cBsI3M ¢ 3THM
- Iep’KaTh B pyKax U yNpaBlsATh CUCTEMOH YUEHBIX 3a-
nada He u3 jerkux. CymecTBoBana MHas mpodieMa -
CO3/aTh YCIIOBUS JUISl YUEHBIX, TOCKOJIBKY TBOPUYECKHUH
YEJIOBEK BCET/a IPUHOCHT HOBU3HY, HOBU3HA OOBIYHO
BOCIIPUHMMAETCSl TIOKAYMBAHMEM TOJIOBBL. BaxxHO
YMETh BBICTYIIATh aBTOpa M OLEHNTH HOBU3HY. [lanee,
10 Mepe BO3MOKHOCTH, CO3aTh YCIOBHS, YTOOBI aBTOP
JI0Ka3ajl CBOI0 HOBU3HY, U/ICI0, METOIUKY U T.1.

B ronoBeIx oTueTax MOSBMIIMCH OYEHb MHTEpEC-
HBbIe OKOHUYaHUA. B KOHIlE rooBoro oruera ObLT pas-
JIeTI, T/Ie OTYUTHIBAIOLMICS OTMEYall CBOH IPOOJIEMBI,
TPYIHOCTH, COBETHI U MPEAJIOKEHHs, JTNOO0 Jenan 3a-
TIPOCHI, YTO SIBUWJIOCH TPAMIUIMHOM. JIupexuns co3naet
YCIIOBUSI YIEHOMY BBICKA3aThCsl, BBICIYIIAB U IPENO-
CTaBUB CBOIO ITOMOIIb, TOMOTaeT KaKOH-TO Mzee, HO-
BU3HE, paboTe BBIMTH Biepen. Ho e Oyap 3THX ycio-
BUH, paboTa, naes 3acTbuia Obl, pa3pyLINIach, B Iyd-
IIeM ciIydae, CTana Obl OJI3TH.

OU3UK — SKCIIEPUMEHTATOP YacTO BCTPEUAETCs ¢
TPYAHOCTAMHU. DTO U IPOTUBOPEYHS, KOT/Ia CYIIECTBY-
I0I1as TeOpHs, MUPOBO33pEHKE, OOIIeTIPH3HAHHAS TH-
MOTe3a M PEe3yJIbTaThl 3KCIEPUMEHTa MPOTHBOpEYaT
JIpyT ApyTy. OTO U ClIy4ai, Kora n30paHHbII METOT HE
NO3BOJISIET PEIIUTh IIOCTaBJIeHHBIH Bompoc. O0s3a-
TEBHO HEOOXOANMO PacCMOTPEHUE C HOBBIX METOIH-
YECKUX MO3ULMUH, C HOBBIX acneKkToB. CMenblil aKcre-
puMeHTaTOop Opajcs 3a HEONMPOOOBaHHBIN METOJ, CTa-
BT HOBBIH SKCIIEPHMEHT.

3a KOpOTKMH HPOMEXYTOK BpeMeHu HWHCTUTYT
¢usnkun u MaremaTuku, Onaromaps padoram I'.5.A6-
IyJlaeBa M €r0 yUYEeHHKOB M0 MOJTyYeHHIO KPUCTAIUIOB
CelieHa, TeJIypa, WX CJIOXHBIX COEJUHEHH, KOM-
IUIEKCHOMY W3Y4YEHHUIO UX (U3MYECKUX CBOMCTB M CO-
3IaHUIO HOBBIX MOJTYTIPOBOJHUKOBBIX IpeoOpazoBaTe-
Jel mproOpesT aBTOPUTET OJHOTO M3 BEAYIIHMX Hayd-
HBIX LeHTpoB CoBeTrckoro Corwo3a- NPUHAT FOJIOBHBIM
HMHCTUTYTOM IO JaHHbIM Bonpocam B CCCP.

CornacHo CoBeTCKOI Hay4HOH Iporpamme, B CO-
I03HBIX (IIPOBUHINAIILHBIX) PECIYOIMKaX HE 3aKJIa Ibl-
BaJINCh OCHOBBI, CKOpee (DyHIaMEHT BeIyIIHMX Hpo-
OneM, Tak Kak KallUTal B COIO3HBIE PECIyOJIMKH He
prnuBaics. CoBnajieHuss 00bEKTUBHBIX (DAaKTOB C CyO'b-
eKTUBHBIMH ¥ OOJNBIIast PONb JIMYHBIX CHOCOOHOCTEH
AbGnaymnnaesa I'.b. B 3TOM mpoliecce MOMOTIN CO3/1aTh
JOBOJIEHO TIJIOJIOTBOPHYIO, B OyIyIleM NPU3HAHHYIO
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MHUPOBBIM Hay4YHBIM OOIIECTBOM a3epOail/PKaHCKYIO
mKony (Gu3uku (monynpoBogHUKOB). [Ipu3Hanue Be-
nymiei pou 66110 B 19571, Tlo perenuto LIKKIICC u
Cosera MunuctpoB CCCP noctanoBneHueMm Ne620-
303 ot 4 mronst 1957 roga UucTUTYT (DM3UKKM U Mate-
Matuku AH A3CCP yTBepkAeH rOJIOBHOH OpraHusa-
et B CCCP Hay4HO-TEXHHYECKOTO HampaBJICHUS
«®du3uka u TexHrKa NpuOOPOB Ha OCHOBE cenieHa. [1o-
JTy4eHHasl peryTanus OblIa MOCIEIACTBHEM BBICOKOTO
ypoBHs HccienoBaHnil. MHCTUTYT yke oQHUIHMaIbHO
nproOpen cBoe Hay4yHOe HampasieHne. CTaHOBICHUE
WHCcTHTyTa TONOBHOH OpraHu3anmei mo ¢usuke Se u
T1 B Coroze B nctopun MHCTUTYTa GU3UKH U MaTeMa-
ik AH A3CCP 6buto sipkum koM. ['osoBHas opra-
Hu3aius no BceMy Coro3y — 3TO He NpocTast 3aciyra,
TaK >kK€ 3TO OYEHb OTBETCTBEHHAs, CIIOKHAs U peaKast
pabora, naxke B ucropun Axanemun Hayk A3CCP.

I'acan Baruposuu cymen coOpaTth BOKpYT ce0st Ta-
JIaHTJIUBBIX, aKTUBHBIX yueHbIX. B MHCTHTYTE MOsBH-
Jach XuBas, SHepruuHas atmMocepa. [.b.AOmymiaes
caM HampassT MOJIOJBIX YUYCHBIX, YBIICYEHHBIX
HayKOH, yYUThCS y BEAYIIUX YYEHBIX, MacTepoB. Tax
Ha3peBajla M 3apoxanack HaydHas mkosa. [koma —
3TO TaKOH MHp, B NPEAIBEPHH KOTOPOTO CTOMUIIB: I10-
JIOH YHEPTHH, YMEH, TAJIAHTIINB, HO HE COBCEM 3HACIIb,
KaK BCEM ATHUM I10JIb30BaThCs, a IIEpeIIarHyB Yepe3 Bo-
poTa U IpOM IS MIKOITY, y>K€ BEIXOIUIIIb MACTEPOM, CIIe-
[UATUCTOM — YBHUJEB SBICHHE, NPUYUHY JIOBHIIb
HaJeTy.

PesynbraThl OONBIIOTO KOMIUIEKCA HAay4HO-HC-
CJIEIOBATENLCKUX paboT 1Mo (usnke Se, BHIIOIHEHHBIE
3a 10-15 ner B MHCTUTYTE mpUBENN K MPOrpeccy co-
BETCKOM CeJICHOBOW MPOMBIIIIICHHOCTH. [IpHNMas BO
BHHUMaHWe 3T0 oOcrosaTenbetBo, I[K KIICC wu
CMCCCP mnocranosnenueM Ne 760 ot 24 ceHTAOps
1968 r. u Ilpesunuym AH CCCP noctaHoBiI€HHEM OT
8 aBrycra 1969 r. Uncruryt ¢pusuxku AH A3 CCP Gbin
noBTopHO yTBepkeH AH CCCP ronoBHEIM 1 KOOpaAH-
HupymoomuM B CCCP no teme «Pusmka ceneHa u Tel-
nypa. TexHuka v mpubOpPOCTPOSHUE HA X OCHOBEY [ 5,
¢.220].

VHCTUTYT €XerofHo yBeINYHMBaeT 00BeM Hayd-
HBIX HCCIICOBaHUM, pPEe3yJbTaThl KOTOPBIX BHEIPS-
I0TCS B IPOMBIIUIEHHOCT U B JIPYTHE Pa3eiibl HayKH
— 9TO ¥ MEJIUIIMHA, BBIYNCIUTENbHAS TEXHUKA, OHO(H-
31Ka, KOCMUYECKHE UCCIECAOBaHUS 1 T.1.

C 1968 r. mo 1970 r. akax. I'.b.A0xymnaes ObLI
aKaJIEMHKOM-CEKpETapeM OTAEIEeHUs (PU3NKO-TEXHH-
YEeCKUX U MaTeMaTHUECKUX HayK, wieHoM [Ipe3uamyma
AH A3 CCP. B 1970 r. ou 6b11 u30pan [Ipe3uaeHtom
Axanemun Haykx A3 CCP. Oto OBIJIO B IepHOA, Koraa
ITepsem cexkperapem KIT A3.CCP 6b11 'eiinap Anmes.
OH OBIT CHIIBHOM OTMOpPO# B pa3BUTHM HayKH B Asep-
Oaiimkane [4, c.135].

Ecmu 1o 1970 1. (1945-1970 rr.) uncio pabor yde-
HBIX AKajgemun Hayk AszepOaiipkaHa, BKIFOYCHHBIX B
BR)XKHEWIINE JOCTWKEHHS COBETCKOW HayKH, OBLIO
Bcero 170, To tombko 3a 10 mer (1970-1980 rr.) oHO
cocraswio 450. B nporeccax “Hayka-nmpou3BOACTBO”,
“HayKka-BHEJIpeHHe” Ba)KHYIO POJIb UTPANTH CO3/IaHHBIE
aKaZeMHUYeCKHe XO03pacdeTHhIE HAyYHO-TIPOM3BOJI-
CTBEHHBIE MPEINPHUATHS, TOIOBOH 00BeM paboT, KOTO-
peix 3a 1980 r- 250 muH. py6., mpotuB 600 THIC. py0. B

1970 r. 3a 310 *e BpeMs YICHBIMU AKaJEeMHUH TTOTY-
4yeHO cBbime 1500 aBTOPCKUX CBUIETENHCTB HA U300-
pereHus, uTo B 7 pa3 OoJblie, 4eM 3a npeaslaymue 25
net. [Tomyueno 200 nateHToB B 34 cTpaHax MHUpa, mpo-
naH psap nuneHs3ui. Ilogrorosneno 180 mokTopoB u
1545 xannuaaroB Hayk [4, ¢.240].

C 1970 no 1983 r.r. moa pyKOBOJACTBOM aKaje-
muka ['.b.AGnynnaeBa pacumpuics o0beM AKaaeMuH,
Obut0 co3maHo Oomee 20 HAyYHBIX YUYpeXKICHHH M
OIIBITHO-KOHCTPYKTOPCKUX  CTpykTyp.  Co3nmaHsl
OTIBITHO — KOHCTPYKTOPCKHE 3aBOHI U Otopo: “Cenen”,
“Temmyp”, “buoctepa”, “Kacmmit”, “Peructp”, “Kpu-
cramwr” u ap. [5, ¢. 208-248].

Axanemuss Hayk A3ep0.CCP crama omHuM u3
Hay4HBIX LIEHTPOB M BeAyIMX opraHoB COBETCKOTro
Coro3za. Harpaxxaenue AH A3ep6.CCP B 1975 . opxe-
HOM [IpyXOBI HapOJOB SBJISJIOCH BBICOKOW OIICHKOMN
paboThl y4YEHBIX CHELUUATIHCTOB. AKaaeMusi Hayk
A3ep6.CCP crana: rosnoBHoii B crpane (CCCP) no uc-
CJICIIOBAHHIO CEJICHA W TEJIypa, MPHOOPOB HA UX OC-
HOBE, a TaK)XKe€ KOOPANHATOPOM padoOT B 00JacTH pas-
paboTku MEAUIMHCKUX TEPMOBIICKTPHIECKUX
ycrpoticte (MHCTHTYT Qus3uku ¢ OIBITHEIM 3aBOJIOM);
TOJIOBHBIM HCIIOJHUTEIEM M KOOPIHMHATOPOM CpEIu
COLIMAJIUCTUYECKUX CTpaH, Bxomsamux B Coser “UH-
TEPKOCMOC” 110 OpTaHU3AIMH U TPOBEACHUIO MOACIYT-
HHUKOBBIX TIOJIMTOHHBIX MCCIIEAOBaHUI 1O mpolieme
“Uzyuenne 3eman u3 kocmoca” (MHCTUTYT KOcMHUe-
CKUX HCCIIeIOBaHUHN NPUPOIHBIX PECYPCOB); TOJIOBHOI
B ctpane (CCCP) mo pa3paboTke mpoOJieMbl CHHTCTH-
yecknx HaQTeHOBBIX KUCIOT (MHCTUTYT HepTeXmMH-
YECKUX IPOIECCOB) M NMPOOJIEMBbl MAarHUTHBIX ITOJY-
npoBoaHUKOB (MHCTUTYT HeopraHnieckon n ¢usnye-
CKOH XHMMHH); TOJIOBHOH B CTpaHe IO pPa3pabOTKe
aKTyaJIbHBIX NPoOieM A3epOaiiKaHCKOTO SI3BIKO3HA-
HUSI ¥ INTEPaTypHlI.

Axanemus Hayk A3ep6.CCP mon pykoBoAacTBOM
akagemuka I'.b. AGnmymmaeBa mpuoOpena IIHPOKHE
Hay4Hble cBa3HM. Cpenu Kouler akaaemMuka AOmysa-
€Ba M0 HCCIIEe0BATENLCKON paboTe ObUIM aKaJeMHUKH
A.Il.Anexkcannmpo, M.B.Kenapin, E.I1.Benuxos,
H.I".bacos, b.M.Byn, A.M.IIpoxopos, H.H.boroto-
6os, I.H. Hacnenog, P.3.Carnees, XK.U. Andepos u ap.

Axanemuk ['.b. AOmymiaeB HEOTHOKPATHO IIpe.-
CTaBJISJI COBETCKYIO HayKy 3a pyOexoMm. JlocTikeHus
azepOaiikaHCKUX (U3UKOB B 00JACTH (DU3UKH CIIOXK-
HBIX TIOJYIPOBOJHHMKOB, (M3MKH CeJieHa U TEeJIypa,
4yT0 OBLIO TIOJ pyKOoBoICTBOM [.B.AOmynmaeBa, ObuTH
NPEJMETOM €ro BBICTYIUIGHHMH Ha MEXIyHapOIHBIX
KOoH(pepeHIusIX 3a pyOexom. beumm ciydau, korga
I'.b.AGnynnaeB, kak Xopouui nMpoeccuoHa B CBOCH
00J1aCTH HAayKH, BBICTYIIAJ OT IMEHU COBETCKOH HAyKH
B POJI M PKCHepTa M mokiagumka. 3a 1970-1983 rr.
Axanemueit Hayk Aszep6. CCP nposeneno cBeie 95
COBEIaHNH, KOH(EpeHIMH U CHMIIO3UYMOB, B TOM
grcie Oosee 25 BCecor3HBIX U 20 MEXIYHAPOIHBIX C
y4acTHEM BUJIHBIX YUYCHBIX M3 3apyOexHbIX crpaH. K
npumepy, B 1973 r. B baky cocrosuicss XXIV Mexny-
HapOJHBIH aCTPOHABTUUYECKHH KOHTPECC C ydacTHEM
6omnee 700 3apyOeXHBIX YUCHBIX U3 15 cTpaH Mupa.

B 1972r. akanemuk I'.b.AOmynnaeBy u rpyrmie
YYEHBIX, paOOTaBIIMX IOJ €r0 PyKOBOACTBOM, ObLIa
npucyxaena l'ocymapctBenHas mpemust Azep6. CCP
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3a paboThI IO YCTAHOBJICHUIO POJIM CEJIEHA B IpoLiecce
3penunst. Akagemuk ['.b.AGaymnaeB 66Ut wieHom Hayd-
HOTO COBETa I0 KOMILIEKCHOU npobiieme «®Dusuka u
XMMUS TIONYNpoBOAHMKOBY» 1pu Ilpesumuyme AH
CCCP.

HayuHnble TpyZpl, Hacleque OCTaBICHHOE aKaje-
mukoMm [".B.A6nymnaeBeiM: 17 moHOTpadwuii, 6onee 600
Hay4YHBIX CTaTeH, OIyOJMKOBAaHHBIX B COIO3HOW M MH-
poBoii Hay4HOU JuTeparype; 250 m300peTeHnit — aB-
TOPCKHE CBUIIETENBCTBA OT I 'ockomMmTETa IO H300peTa-
tenbecTBy CCCP, 7 n300peTeHnit 3anaTeHTOBaHbI B 4-X
Pa3UYHBIX CTpaHax — B AMepuke-3, Bo OpaHnun-2, B
Anrmin —1, B Uaanu-1. V3BecTHBIN yUeHbIH, Taypear
HobGenesckoii mpemun, apyr I'.b.A6nynnaesa Xopec
Andepos Bo Bpems ero 90-eTHero roduiies cka3ai uH-
TepecHyo ¢pasy: «['acan barnpoBud monmman, yTo
HayKa — 3TO rapaHt Oyayuiero oaroaeHcTBHs. OH K
BO UM 3TOTO M MBI He 3a0yieM ero 3aBeTh» [5, ¢.251].
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The capabilities of the modern technical diagnostics system (TDS) are somewhat limited in terms of the
probability of control results and the degree of invariance to the influence of destabilizing operational factors. This
shows that within the modern concept of the technical operation of autonomous vessels (AVs) to the pre-failure
state, new means of diagnosis are in demand. Such means should be organically implemented to TDS, ensure high
operational efficiency and reliability of functioning, be economically expedient. Therefore, the solution to the
scientific and technical problem of optimal combination of protection and preservation of the characteristics of
fiber-optic inclinometers for monitoring the bearing supports of the ship's propulsive complex is of particular
relevance. It was determined that the improvement of the characteristics of the control means can be achieved due
to the synthesis of known optical circuits and the latest materials and types of light guides. To register the param-
eters of mechanical impact and deformations, a new schematic solution of the sensor based on light guides of the
revolver type and elements made of nanomaterials is proposed.

Keywords: propulsion system, autonomous vessel, optical fiber, inclinometer.

I. INTRODUCTION

The analysis of damage to ship propulsion systems
shows that among the various reasons that can lead to
loss of operational capacity, as well as to accidents with
catastrophic consequences and significant losses, one
of the dominant places is occupied by the failure of the
elements of the shafts as a result of the spatial shift of
the axes and the increase in the amplitudes of shaft vi-
brations. The existing procedure for ensuring the oper-
ational efficiency of ship rotor systems by further in-
creasing the reliability and redundancy of their ele-
ments is associated with significant material and
economic costs and does not always provide effective
constructive solutions. In the current situation, it is
most expedient to separate from the hierarchy of func-
tional subsystems of the propulsive complex of systems
of retention and stabilization of shafts and to identify
potential reserves for increasing the efficiency of their
functioning.

The long-term performance of such complexes is
primarily determined by the mode of operation of the
tribocombination in the suspensions. Under the influ-
ence of operating factors, tribomechanical and rheolog-
ical processes are activated in the bearing units, which
contribute to the dissipation of the supplied mechanical
energy both by destructuring mechanisms that cause
nutation of the rotor and wear of the supporting bearing
units, and by damping elements.

However, the known circuit-technical solutions
for supporting the shafts of the propulsive complex are
limited by the specifics of the functioning of shipboard
energy-intensive objects, and their implementation
makes it possible to reduce the intensity of the influence
of a limited range of operational factors. Under these
conditions, technical diagnosis of the state of the posi-
tion of the axes and the stabilization of the vibrations of
the engine rotors and shaft lines is one of the priority
tasks in the formation of a comprehensive approach to
increasing the operational reliability of the operation of

unmanned vessels.

The solution to the problem of increasing the effi-
ciency of technical diagnostics of the state of the posi-
tion of the shafts of the propulsive complex throughout
the life cycle of the USVs requires the implementation
of the concept of using the latest, more efficient and
economically feasible, automated means of technical
diagnostics and forecasting of the technical condition
and significantly complicates the diagnostic processes.
The trends in the development of modern technical op-
eration methods confirm that the use of reliable, veri-
fied, invariant to disturbances diagnostic tools is able to
ensure high operational efficiency and reliability of the
functioning of marine unmanned vehicles [1, 6].

According to this concept, operational efficiency,
as one of the criteria for the expediency of applying the
principles of information and measurement manage-
ment, is the primary reason for the use of such diagnos-
tic tools that allow preventing the uncertainty of errors
[18]. Information and measurement management tech-
nology has long been implemented and used in mobile
automatic systems based on unmanned vessels to sup-
port improved management [12].

Similar methods are applied based on the study of
the internal properties of elements of complex systems
and complexes and take into account the peculiarities
of creating a mathematical apparatus that comprehen-
sively characterizes various processes in specific oper-
ating modes of a specific system. In turn, the develop-
ment of the principles of building regression models
based on the data of experimental studies is determined
by the principle of connecting inputs based on experi-
mental data with a certain number of joint observations
of input and output parameters [3].

The existing means of monitoring the technical
condition of the elements of the propulsive complex of
unmanned vessels are operated under the conditions of
intense influence of destabilizing factors - powerful
electromagnetic, thermal and vibrational fields. It is
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these disturbances that prevent effective diagnosis and
forecasting of the technical condition of elements of the
propulsive complex in accordance with modern opera-
tional requirements. This proves that the latest diagnos-
tic tools are in demand for the modern technical opera-
tion of unmanned vessels to the pre-failure state.
Namely, they are insensitive to most operational desta-
bilizing factors (DF), built on the latest fiber-optic tech-
nologies and materials [17].

This process is accompanied by a change in the
parameters of the trajectories of the moving balance of
the shaft axes in the space of the gaps, which are located
in the area of the areas of application of dynamic loads
of the support nodes, and which in the initial state were
dynamically more stable.

In addition to the vibrations created by the reac-
tions of the lubricating layer in the bearing assemblies,
there is another powerful source that creates mechani-
cal oscillations in the shaft line. The pulsating force of
the propeller, induced by the uneven and unsteady flow,
is transmitted by the propeller shaft system, causing
structural vibrations and radiated noise. The dynamic
characteristics of the propeller shaft coupling system
are indispensable for the transmission of the vibration
of the stern disturbance, where the coupling system acts
as a low-pass filter that amplifies the vibrational reac-
tions at its resonances [20].

The research hypothesis formulated in this way
was based on the assumption that the change in the ge-
ometry or the conditions of vibration damping by the
engine supports and shaft elements should affect the
overall mechanical load transmitted by the power unit
to the ship’s hull at vertical points above the bearing as-
semblies. And precisely the control of the spatial state
of the engine supports and the shaft line can provide the
necessary diagnostic information about the state of the
propulsive complex [13].

In [5, 26], the results of research of fiber-optic in-
clinometers (FOI) based on fiber-optic gyroscopes in
technical monitoring systems are given.

However, issues related to fundamental and tech-
nical deficiencies that significantly limit the possibili-
ties of using FOI for monitoring the elements of the
propulsive complex of unmanned vessels remained un-
resolved. The reason for this may be objective difficul-
ties associated with:

- the need to implement measures to ensure high
stability of FOI parameters. This mainly concerns the
optical fiber and the wavelength of the radiation source.
The stability of the wavelength of the radiation source
and the associated power input into the optical circuit
determine the accuracy of the device. The permissible
level of fluctuations of the output signal (noise) is lim-
ited by the sensitivity of the photodetector;

- the need to compensate for the influence of such
physical phenomena as: polarization effects, thermo-
optical, magneto-optical, non-linear Kerr effect, etc.
The zero drift caused by them can significantly exceed
the useful signal;

- the difficulty of application, from the point of
view of working in conditions of high temperatures,
low-temperature solders used in the production of su-
perluminescent diodes, as well as when connecting an

optical fiber to a radiation source. This is also due to
the fact that temperature effects, in addition to directly
influencing the characteristics of the elements of the
FOI, also affect the manifestation of various physical
effects, and because of them, the accuracy of the de-
vice.

An option to overcome the relevant difficulties can
be the approach used in [23], which consists in:

- changes in the production technology of FOI
(working out issues of optical fiber soldering);

- use of radiation sources with a larger range of
operating temperatures;

- application of the thermoregulation system and
circuit-algorithmic compensation of temperature de-
pendence.

But the issue related to the essential indicators of
accuracy, reliability and economic feasibility of the im-
plementation of the specified measures remained unre-
solved.

An option to overcome the relevant difficulties can
be the use of the FOI proposed in [8, 11].

The inclinometer consists of a 2000-mm-long
PVC pipe that acts as a housing, a fiber-optic light
guide, and a strain-measuring device. In each quadrant
of the pipe section at 0, 90, 180 and 270° there are
grooves along the pipe axis. Four short metal guide
tubes are attached to the pipe in the middle and at the
end of the pipe. A section of optical fiber is pulled along
the grooves through the guide tubes to form two loops.
The part of the light guide inside the guide tubes is
firmly glued to the inner surface of the tube. To prevent
the fiber optic cable from slipping around the circum-
ference during bending, the fiber optic cable is glued to
the PVC pipe inside the surface of the groove. The
guide tubes and fiber optic cable configurations are se-
cured by clamping the guide tubes. The two free ends
of the optical fiber are connected to a device for meas-
uring deformation.

However, since the open optical fibers are in the
zone of influence of destabilizing factors, the issues re-
lated to the stability of the materials of the FOI ele-
ments in real operating conditions remained unre-
solved.

The main factor is the threat of destruction of the
FOI elements when the optical fiber interacts with the
hygroscopic sheath saturated with moisture. This is due
to the process of stimulated hydrolysis. During hydrol-
ysis, a water molecule is embedded in a strained Si-O-
Si bond, breaks it and creates new bonds with hydro-
gen. Within the surface layer of the fiber material, the
bridging bond between the silicon ions is broken, and
two unstable "radicals" are formed. Due to the fact that
"radicals" have a significant reactivity to environmental
molecules. The combination of the silicon atom with
the OH group and the creation of a layer of the Si-OH
silanol group takes place. With further growth of the
thickness and porosity of the layer, destruction may ap-
proach the core of the fiber, which will cause its gradual
destruction [18].

An option to overcome the relevant difficulties can
be the complete isolation of sensitive optical fibers
from the influence of moisture and operational factors
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with a thin layer of nanomaterial. The use of a protec-
tive nanolayer demonstrated not only powerful protec-
tion of the optical fiber, but also positively influenced
its physical and mechanical properties. This is the ap-
proach used in [15, 24].

At the same time, the issue related to the exact
identification of mechanical influences on bearing sup-
ports in different directions remained unresolved.

An option to overcome the relevant difficulties can
be the use of revolving light guides. This is the ap-
proach used in work [4, 14], where the potential capa-
bilities of light guides of this class were evaluated.

Therefore, in this way, the solution of the scien-
tific and technical problem of a rational combination of
protection and preservation of metrological and techno-
logical and economic characteristics of the FOI for
technical diagnosis of the state of the elements of the
propulsive complex [2, 7, 27] becomes particularly rel-
evant.

Il. PURPOSE OF WORK

The purpose of the study is to develop a technol-
ogy for measuring mechanical load and corresponding
deformations of bearing supports of the shaft line using
a fiber-optic multivector inclinometer. The implemen-
tation of the research results will make it possible to
significantly reduce the probability of an error during
the assessment of the technical condition of the ele-
ments of the ship's propulsion complex.

To achieve the goal, the following tasks must be
solved:

- to determine the scheme and technical solution
of the FOI, which is resistant to the influence of opera-
tional factors during the implementation of constant
and long-term diagnostics and forecasting of the tech-
nical condition of the elements of the ship's propulsion
complex;

- synthesize a mathematical model for evaluating
the influence of controlled parameters on the metrolog-
ical characteristics of invariant fiber optic inclinome-
ters.

I11. CONTENTS AND RESULTS OF THE
RESEARCH

The object of research is the processes of for-
mation and transformation of optical power in a sensi-
tive optical fiber of the revolver type.

The subject of research is fiber-optic means of
controlling mechanical deformations that function in
difficult operating conditions.

The main hypothesis of the study is the assump-
tion of the possibility of using a revolving optical fiber

to convert the amount of deformation in different direc-
tions into changes in the power of optical radiation.

The theoretical part of the work is performed us-
ing:

a) system analysis - when determining the struc-
tural connections between the elements of the measur-
ing tool for controlling the deformation and decompo-
sition of the research object;

b) the theory of optical waveguides of equal vol-
ume - when determining the distribution of optical
power in each branch of a revolving optical fiber;

¢) methods of analytical research of processes of
interaction of fields of optical waveguides - when stud-
ying the processes of transformation of light radiation
in an optical fiber under the influence of deformations
initiated by external mechanical influence;

d) mathematical modeling - when obtaining an ap-
proximate assessment of the operation of the optome-
chanical system of the FOI.

It is known that the task of significantly increasing
the level of stability of characteristics and reliability of
the results of FOI measurements, in most existing ap-
plications, is solved on the basis of the synthesis of the
measuring tool. Such a tool is designed on the basis of
optimizing the combination of structural parameters
and the combination of materials. The optimization cri-
terion is the degree of invariance to the influence of ex-
ternal operating and destabilizing factors (DF).

In order to achieve more perfect physical and me-
chanical characteristics of the sensitive element of the
FOI, it is proposed to use light guides made of artificial
sapphire as the material of the optical channel. The use
of artificial sapphire, which has almost no mechanical
hysteresis, will allow to ensure the required level of
sensitivity and, at the same time, the resistance of the
light guide surface to the influence of DF [16].

The general protective shell is a clip consisting of
carbon nanotubes, in which sensitive optical fibers are
located radially. The use of such a general clip will en-
sure an increase in moisture resistance of the fiber, lev-
eling of the phase interface: solid base-coating, increase
in homogeneity, mechanical and laser strength, de-
crease in surface roughness of the optical fiber (Fig. 1)
[9].

The revolving optical fiber contains 32 optical fi-
bers in a protective shell 8 to cover all possible azi-
muthal deformations of the bearing supports. To accu-
rately identify the azimuth, the revolving light guide 2
is connected to the radiation source through a multi-
branch splitter 3. Each branch of the splitter contains
optical filters 4.
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Fig. 1. Fiber-optic inclinometer: 1 — body; 2 — light guide of the revolver type; 3 — multi-branch splitter;
4 — optical filters; 5 — reflective layer; 6 — inertial mass; 7 — vibration-absorbing protective gasket;
8 — general protective sheath of the light guide of the turret type
Optical filters form optical radiation with its own U J,(UR) _wW K,(WR) )
wavelength for each optical fiber. After passing J, - K, (W) '

through the optical fibers, the radiation is reflected from
the reflective layer 5 and returns to the splitter. When
deviated from the vertical, the inertial mass 6 deflects
the fibers and causes bending deformations in them,
which are the largest in the azimuth of the inclination.
In fibers maximally coinciding with the tilt azimuth, the
conditions of complete internal reflection of light are
violated to the greatest extent. Such fibers, namely, the
angle and azimuth of the inclination, is determined by
the loss of optical power at its own wavelength of radi-
ation, which is assigned to this optical fiber. The hull 1
is connected to the ship's structures through a vibration-
absorbing protective gasket 7 [19].

The first assumption is due to the technology of
creating an optical fiber. The latter was considered as a
layered structure consisting of a homogeneous core
with a radius p of material with a refractive index nco,
and shells with a refractive index neo1, Neoz, €tc. At the
interface between the core and the shell, the relative di-
electric constant parameter € changes with a jump. Each
layer has its own physical and mechanical characteris-
tics. The fiber material is considered absolutely elastic,
the deformations are such that they do not lead to de-
struction. The assumption allows the use of models of
classical mechanics of continuous media obeying
Hooke's law for an anisotropic body in calculations.

The analysis of the two-layer optical structure was
performed on the basis of Maxwell's equations. The
equations make it possible to consider the processes of
light propagation at any ratio between the dimensions
of the system forming the light beam and the wave-
length.

To fully define the field of such a structure in Max-
well's equations, boundary conditions are defined, on
the basis of which the characteristic equation is ob-
tained

where Jo — Bessel function of the first kind; KO —
modified Bessel function of the second kind; U and W
— scalar mode parameters for the core and shell are re-
lated to the parameters of the optical fiber by ratios

V2=U2AW2: U= p(kznczo B )015;

W =p(B° kN5 )3 V = kp(nZ, —n3)**

The parameter U is related to the mode propaga-
tion constant B ratio

v UZ 12
L

The second assumption is due to the nature of the
perturbation of the parameters of the optical fiber under
the influence of the controlled quantity.

In the case of homogeneous changes in the refrac-
tive indices of the core and shell, when the refractive
index of the core differs everywhere from the refractive
index of the undisturbed fiber by An,,, then it is possi-

ble M, =M, An=Anc, 1 - a fraction of the power of

fashion spreading through the core. The share of power

in the envelope is equal to 1—m . Therefore, if the in-

dex of refraction of the shell differs by An. from the
corresponding parameter of the undisturbed fiber, then
the propagation constant in the disturbed fiber is deter-
mined as

B=p+k|nAn, +(1-m)An, |, @)

where k=n/A and A — wavelength in vacuum. In
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this case, the propagation constant does not depend ei-
ther on the shape of the cross-section or on the profile
of the refractive index. Since An=no—nq, then for the
main modes of fibers with a stepped profile of the re-
fractive index (RI)

2
Ap| UKW
B:B+2(nco_ncl)k?p|:Kl—\on| ) (4)

where Ki — modified Bessel function of the second
kind.

The third assumption is connected with the de-
pendence of the intensity distribution of the main mode
on the cross-section of single-mode fibers with a
stepped RI and the value of the waveguide parameter V
on the "volume" of the refractive index profile. This
gives reason to apply the equal-volume refractive index
method for evaluating the interaction of disturbed fiber
layers from positions [25].

>

Pefy

Repy2 |-

In a straight optical fiber, the mode field at each
cross-section point propagates parallel to the fiber axis.
Propagation occurs with the same phase velocity, so
that the constant phase plane is orthogonal to it. In the
case of bending the fiber into a flat arc with a constant
field radius and the phase fronts rotate around the cen-
ter of curvature of the bend with a constant angular ve-
locity. At the same time, the profile of the refractive in-
dex of the optical fiber changes (Fig. 2).

For a weakly strained fiber, there must be a certain
radius in the plane of bending, exceeding which the
field must already turn into a radiating one. To calculate
the optical power emitted during bending, it is advisa-
ble to use an approximate fiber model. The antenna ra-
diates into an unlimited medium with a refractive index
equal to the refractive index of the shell n.;. Therefore,
the formulas of antenna theory for the far field can be
used in the calculations of the radiation field.

Rem (————

Fig. 2.
Equivalent profiles of the index of refraction of an optical fiber: a — "heterogeneous" straight; b — curved [4]

In a curved antenna, the bending power attenua-
tion coefficient is estimated as

£ P

— rad

where P(0) — the power that is input to the an-
tenna; Prag — power emitted during bending; R.— bend-
ing radius.

For a single-mode optical fiber, taking into ac-

count (1), the power attenuation coefficient of the main
mode in a curved fiber with a stepped RI will be ob-

tained [25]
(e )T Ut ARWEA
é‘z_p(ﬁj VAW K (W)e"p[‘ 3V j ©
For a uniform and thin fiber under certain tension,
the modulus of elasticity for stretching (compression)
£+ and torsion £ can be considered separately constant

across the cross section, because the fiber can be con-
sidered as a one-dimensional homogeneous medium.
Such an assumption does not significantly distort the
picture of tension distribution.

Then the diagonal element of the refractive index

Ny =N

tensor z it is possible to present as

n, = \/822 = \/g(r)+ 9, -1 )

where g(r) — profile of the relative permittivity of

an not tense straight fiber.

Tension deformation (compression) along a spi-
rally curved axis %z = V0. -1 is equal to the corre-
sponding change in relative permittivity, and the metric
factor Vo the coefficient of change of lines located at

the same distance from the axis makes sense ¥ inside
the curved fiber and is defined as

g, :(l—anOS(|))2-H/2r2 =(1—nx)2+v2(xz+y2), )

where angle ¢ counted from the axis )”((\y) Taking into account (7) and (8) and the fact that 9= -1<1jy

polar coordinates

2n(r)

1
+———(-2nr cos g +n’r* cos® g+v7r?), 9)

where n(r)= \,g(r); T and v — parameters of curvature and rotation of the axis of a spirally curved fiber, which
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are equal to
R 1
R*+(p/2n) 2n R*+(p/2n)
where R, p — the bending radius of the fiber axis and the spiral pitch, respectively.
Then the changes in the RI during bending and twisting of the fiber can be estimated as
1
n,~ nO+—(—2nrcos¢+n2r2cos2¢+vzr2), (11)
2n,

where no — index of refraction of an undisturbed  to the diameter of the fiber, is
fiber [10, 21, 22]. 2Rnn, 2mn,

Optical fibers in the manufacturing process, due to AB, = T, (12)

contact with the spinnerets, acquire a certain ovality
[25]. Such a shape can be replaced by such an averaged
concept as ovality, where one of the axes of the ellipse
is equal to the diameter of the fiber. The increase in
constant propagation due to the ellipticity of the coaxial
structure, where one of the axes of the ellipse is equal

>

(p(k2 (N, +1,,)’ —(ﬁﬂ}e)z))

ri A

e
where R — semimajor axis of the ellipse; re — minor
semi-axis of the ellipse and radius of the circle of an
ideal fiber; A — wavelength of radiation.
Then from (6, 11, 12) a mathematical description
is obtained for determining the effective optical power

at the output of a bent optical fiber
05

1

K} (p(([}-l—[ie ) —Kk?(n, +n, )Z)ZJ

IV. CONCLUSIONS AND
RECOMMENDATIONS

The implementation of the developed FOI will al-
low to obtain a means for the organization of permanent
and long-term control of the technical condition of the
elements of the propulsive complex.

Heat resistance and moisture protection of the sen-
sitive fibers of the inclinometer is ensured by the com-
bination of artificial sapphire and nanotubes and tech-
nological features of production. Thanks to the vapor
deposition process, it is possible to achieve a strong
connection between the optical fiber and the overall
protective clip-sheath.

The improved mathematical model (13) makes it
possible to synthesize a fiber inclinometer invariant to
the influence of DF, with any variation of the initial in-
formation and structural elements.

Taking into account the opportunities, limitations
and shortcomings, the development of research should
be:

- further improvement of the mathematical model
of the VOI, which will allow taking into account more
factors that affect the possibility of continuous moni-
toring of elements of ship propulsion systems over long
periods of time;

- searching for ways to improve the physical and
mechanical properties of the materials of the measuring
device;

- optimization of the parameters of all elements of
the FOI according to the criteria of long-term reliability
and speed of operation.

In accordance with the first task, a scheme and

os(ﬂjos -
2p \R, (kp((nw+nu)2—(nCI +nu)2))' (p((B*Be)z—kz(”u +nzz)2))

exp| —

| (13)
4R, (p(([}+ﬁe ) —K?(ny +n,) )3) A
3p(kp((nco +n, )2 —(ny +n,, )2 ))

technical solution of the FOI was determined, which
first of all satisfies the criteria of immunity to the influ-
ence of operational DFs during the implementation of
permanent and long-term diagnostics and forecasting of
the technical condition of the elements of ship propul-
sion complexes AVs.

The synthesized mathematical model made it pos-
sible to prove that the change in optical fiber defor-
mation detection at the key level corresponds to the
change in pressure in the FOI, and the trend of the
change is the same.

This result was achieved primarily due to the fact
that the model takes into account fluctuations in the
power of the modulated radiation source, as well as un-
productive losses of optical power at any point of the
optical path of the measuring device. This made it pos-
sible to minimize the level of the necessary signal
power at the FOI output without losing the accuracy of
measuring the mechanical deformations of the bearing
supports.

Also, unlike other existing models, the proposed
one allows to estimate the level of crosstalk when two
sensors working in the same channel are interrogated at
the same time. The implementation of scalability to any
networks based on fiber-optic technologies to increase
the number of responding sensors does not occur at the
expense of reducing or increasing the distance to the
location of the control points, but through the possibil-
ity of calibrating the signal strength.

One of the main advantages of the synthesized
model is the flexibility to choose specific working
points of the shaft line for each remote monitoring
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point.

The mathematical model of conversion of optical
radiation into FOI is universal and can be used to create
a wide range of interference-resistant diagnostic tools
for ship information and measurement systems [28].
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Abstract

Despite significant progress in establishing the causes, mechanisms of occurrence, approaches to diagnosis
and treatment, rheumatoid arthritis remains one of the most widespread and prognostically unfavorable diseases.
In recent years, scientists have discovered dozens of new areas in the human genome associated with rheumatoid
arthritis and found out that certain candidate genes play an important role in the development and progression of
rheumatoid arthritis, which requires the search for new approaches to the prevention and treatment of this disease.
Purpose: to study changes in the state of the proteolysis and fibrinolysis system in patients with rheumatoid ar-
thritis after personalized treatment depending on the T-786C genotypes of the eNOS gene. Materials and meth-
ods: To study the T-786C polymorphism of the eNOS gene promoter, 2 groups of patients were selected: a control
group - 20 practically healthy individuals and an experimental group - 60 patients with rheumatoid arthritis. The
state of the proteolysis system was assessed by lysis of azoalbumin, azocasein, and azocol. The fibrinolytic activity
of the blood plasma was evaluated by the lysis of azofibrin with subsequent determination of the total, non-enzy-
matic and enzymatic fibrinolytic activity of the blood plasma. Results: Positive dynamics of changes in fibrino-
lytic activity of blood plasma were noted in all studied groups of patients, regardless of polymorphic variants of
the eNOS gene (rs 2070744): increase in enzymatic fibrinolytic activity among carriers of the TT genotype - by
18.06% (p<0.05), carriers TC-genotype — by 11.39% and CC-genotype carriers — by 13.24% (p<0.05). When
evaluating the proteolytic system of the blood after treatment, a decrease in azoalbumin lysis and azocasein lysis
was found in carriers of the TT genotype - by 16.6% (p<0.05) and 15% (p<0.05), in carriers of the TC genotype -
by 23.57% (p<0.05) and 13.26% (p<0.05), and in CC genotype carriers - by 17.36% (p<0.05) and 10.77%, respec-
tively. Azocol lysis decreased only in CC-genotype carriers - by 15.38% (p<0.05), with no significant difference

in T-allele carriers.

Keywords: fibrinolysis, proteolysis, rheumatoid arthritis, T-786C polymorphism of the eNOS gene promoter.

Introduction. Despite significant progress in the
study of the pathogenesis of rheumatoid arthritis (RA)
in recent years, in the developed countries of the world
there is a significant increase in morbidity, which
prompts the search for the causes of this pathology and
the development of effective treatment methods [1,2].

The interaction of genetic and environmental fac-
tors leads to a cascade of immune reactions that ulti-
mately lead to the development of synovitis, joint de-
struction, and structural bone damage. This, in turn,
leads to pain, disability, and emotional, social, and eco-
nomic problems [3, 4].

In the literature today there are data on changes in
the proteolytic and fibrinolytic activity of blood plasma
in patients with stable angina pectoris Il functional
class (FC) compared to healthy participants, which
causes, in the opinion of the author, a more pronounced
progression of hemodynamic disorders and negatively
affects the state of the microcirculatory bed and in gen-
eral, on the prognosis and course of the pathology [5].

In the context of considering the links of the path-
ogenesis of RA, it is worth paying attention to the pro-
teolysis system, which normally underlies many vital
physiological processes, such as hemocoagulation, fi-
brinolysis, complement activation, and maintenance of
homeostasis. However, individual components of the

system of nonspecific proteinases and their inhibitors
can play the role of damaging factors, the action of
which determines the activation of hemocoagulation,
which leads to direct damage to the vessels of the mi-
crocirculatory bed [6,7]. Therefore, the assessment of
proteolytic and fibrinolytic activity of blood plasma in
patients with RA allows us to clearly define its role in
the pathogenesis of these pathologies.

Our research is consistent with a number of for-
eign studies, which investigate the T-786C eNOS gene
polymorphism in patients with RA, which gives us the
opportunity to determine the genetic and molecular ef-
fects of this gene on the development of RA, determine
the risk group, carry out early diagnosis, prevention and
correction of the treatment of this diseases [8].

Taking into account the above, the study of genetic
aspects of the development of RA and changes in the
proteolytic and fibrinolytic activity of blood plasma
will allow qualitative diagnosis, prevention of possible
complications, and a personalized approach to the treat-
ment of RA.

Material and methods. To study the proteolytic
and fibrinolytic activity of blood plasma, a set of rea-
gents from "Danish Ltd" (Ukraine) was used using tra-
ditional methods [9]. The state of the proteolysis sys-
tem was assessed by lysis of high-molecular and low-
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molecular proteins and collagen. The fibrinolytic activ-
ity of the blood plasma was assessed by the lysis of azo-
fibrin followed by the determination of the total (SFA),
non-enzymatic (NFA) and enzymatic fibrinolytic activ-
ity of the blood plasma (FFA), which was determined
by the formula: FFA=SFA-NFA.

The clinical diagnosis of RA was verified accord-
ing to the criteria of the American College of Rheuma-
tology and the European Antirheumatic League
(ACR/EULAR 2010) [10]. Medical care for a patient
with RA was provided in accordance with the Unified
clinical protocol of primary, secondary (specialized),
tertiary (highly specialized) medical care and medical
rehabilitation "Rheumatoid Arthritis”, approved by the
Order of the Ministry of Health of Ukraine No. 263 of
April 11, 2014 [11].

The patients were divided into 2 groups: a control
group - 20 practically healthy individuals and an exper-
imental group - 60 patients with rheumatoid arthritis.

To determine polymorphic variants of the eNOS
gene (T-786C) (rs2070744) [12], modified protocols
with oligonucleotide primers using the PCR method
and subsequent analysis of restriction fragment length
polymorphism (RFP) were used.

Statistical processing was carried out using Mi-
crosoft Office Excel® 2007™, IBM SPSS Statistics®
23.0 applications. In the statistical analysis of the quan-
titative results of the study, arithmetic mean values (M)
and standard error (m) were calculated.

Research results and discussion.

Changes in fibrinolytic activity of blood plasma
depending on polymorphic variants of the eNOS gene
(rs 2070744) are shown in table 1.

It was found that in all studied patients with RA,
depending on the polymorphic variants of the eNOS
gene (rs 2070744), the fibrinolytic activity of the blood
plasma was reduced. The level of SFA, NFA and FFA
in carriers of the TT genotype decreased almost equally
by 23% (p<0.05), in carriers of the TC genotype - by
18.23% (p<0.05), 23.21% (p <0.05) and 12.66%, and
in CC genotype carriers - by 34.32% (p<0.05), 36.63%
(p<0.05) and 30.88% (p<0 .05) relative to the control
group.

In all studied groups of patients, positive dynamics
of changes in the fibrinolytic activity of blood plasma
after treatment were noted, regardless of the polymor-
phic variants of the eNOS gene (rs 2070744) (Table 1):
an increase in FFA among carriers of the TT genotype
- by 18.06% (p<0.05 ), carriers of the TC genotype — by
11.39% and carriers of the CC genotype — by 13.24%
(p<0.05) with indicators approaching the level in the
control group. It should be noted that against the back-
ground of treatment, the NFA content increased in car-
riers of the TT genotype by 16.96% (p<0.05), in carriers
of the TC genotype by 14.16% (p<0.05) and in carriers
of the CC genotype - by 15.84% (p<0.05), respectively.
In turn, the level of SFA increased by 17.39%, 13.02%
and 14.65% (p<0.05), respectively.

Table 1

Dynamics of indicators of fibrinolytic activity after treatment in patients with rheumatoid arthritis depending on
polymorphic variants of the eNOS gene (rs 2070744)

. . FFA SFA NFA
Genotypes of the eNOS gene in patients Ewo/ml/h Ewo/ml/h Eso/ml/h
Control 0,89+0,11 2,27+0,14 1,38+0,08
before treatment 0,72+0,09 1’8_4i0’15 1,12£0,08
TT, n=21 p=0,052
T after treatment 0,85+0,11 2.16+0,17 1,3140,12
p1<0,05 p1<0,05 p1<0,05
before treatment 0,79+0,12 1’2&0’09 1,13+0,13
_ p=0,005
TG n=15 1.29+0.13
after treatment 0,88+0,12 2,17+0,11 ’ .
p1<0,05
before treatment 0,68+0,14 1,69+0,23 1,01+0,13
CC, n=6 after treatment 0,77+0,14 1,94+0,23 1,17+0,14
p1<0,05 p1<0,05 p1<0,05

Note: p is the probability of differences in indicators with the control group; pl - the probability of differences

between indicators before and after treatment.

Evaluating the blood proteolytic system in carriers
of the TT genotype, an increase in the level of azoalbu-
min lysis was observed by 1.45 times (p<0.05), in car-
riers of the TC genotype by 1.64 times (p<0.05), and in
carriers of pathological CC -genotype - 1.72 times
(p<0.05) compared to the control group. The level of
azocol and azocasein lysis was significantly higher in
CC genotype carriers by 25% (p<0.05) and 22.03%
(p<0.05) compared to the control group (Table 2).

When evaluating the proteolytic system of the
blood after the use of telmisartan, rosuvastatin, and L-
arginine against the background of disease-modifying

antirheumatic therapy (DMRT), a decrease in the lysis
of high-molecular and low-molecular proteins and col-
lagen was revealed (Table 2). Azoalbumin lysis and
azocasein lysis decreased in TT-genotype carriers - by
16.6% (p<0.05) and 15% (p<0.05), in TC-genotype car-
riers - by 23.57% (p<0 .05) and 13.26% (p<0.05), and
in CC genotype carriers — by 17.36% (p<0.05) and
10.77%, respectively. Azocol lysis after treatment de-
creased only in CC genotype carriers - by 15.38%
(p<0.05), without a significant difference in T allele
carriers.
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Table 2

Dynamics of indicators of the proteolytic system after treatment in patients with rheumatoid arthritis depending
on polymorphic variants of the eNOS gene (rs 2070744)

Genotypes of the eNOS gene in pa- Azoalbumin Azocasein Azocol
tients E440/ml/h E440/ml/h E440/ml/h
Control 1,97+0,41 1,77+0,15 1,08+0,12
before treatment 2,88+0,30 2,07+0,13 1,23+0,06
TT, n=21 after treatment 2,47+0,27 1,80+0,12 1,14+0,06
p, p1<0,05 p:<0,05
before treatment 3,25+0,24 2,05+0,15 1,19+0,08
TC, n=15 after treatment 2,63+0,25 1,81+0,14 1,10+0,08
p1<0,05 p:1<0,05
before treatment 3,38+0,54 2,16£0,28 1,35+0,11
CC, n=6 after treatment 2,88+0,48 1,95+0,21 1,17+0,10
p1<0,05 p:1<0,05

Note. p — probability of differences in indicators with the control group; p1 - the probability of differences between

indicators before and after treatment.

It is known that the fibrinolytic system consists of
a wide range of proteolytic enzymes that participate in
many physiological and pathophysiological processes,
in particular, in maintaining hemostatic balance, tissue
remodeling, tumor growth, angiogenesis and reproduc-
tion, blood coagulation, metabolism, and inflammation.
The main enzyme of the plasminogen activator system
is plasmin, which causes the degradation of fibrin with
the formation of soluble products of its breakdown.
When activated, the proteolysis system is activated in
the body's response to damage and leads to cell death
and the development of significant functional and or-
ganic changes in systems and organs [13].

Conclusion. The most pronounced changes in
proteolytic (increased lysis of azoalbumin, azocasein,
azocol) and fibrinolytic (decrease in total and enzy-
matic) activities of blood plasma in patients with rheu-
matoid arthritis with SS genotype were established.
However, the results of our study indicate that carriers
with the T-allele had a better response to treatment.
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MOLECULAR PHYSIOLOGY AND GENETICS

DISEASE-MODIFYING THERAPY IN RHEUMATOID ARTHRITIS AND CHANGES IN CYTOKINE
LEVELS DEPENDING ON GENETIC CHARACTERISTICS
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Among the factors that influence the occurrence of rheumatoid arthritis, a complex interaction of genetic,
environmental, immunological, hormonal, socio-economic and psychological prerequisites is noted. Genetic fac-
tors in interaction with the environment and an individual's lifestyle play an important role in changing gene ex-
pression and the clinical realization of inherited or acquired pathology, including multifactorial. That is why the
study of genetic mutations and their association in patients with rheumatoid arthritis is important today not only
from a scientific point of view, but also for practical health care.

Keywords: rheumatoid arthritis, eNOS gene promoter T-786C polymorphism, disease-modifying therapy,

cytokine profile.

Introduction. Despite a number of studies estab-
lishing the role of the above-mentioned genetic factors
in the occurrence of certain vascular, infectious and au-
toimmune diseases, including rheumatoid arthritis
(RA) [1, 2, 3, 4], individual immunological mecha-
nisms of RA development remain unstudied and re-
quire detailed targeted research.

A characteristic feature of RA is the presence of a
chronic inflammatory process in the joints, accompa-
nied by pain, swelling and loss of function of the af-
fected joint, as well as general symptoms (weakness,
rapid fatigue, fever). However, the main manifestation
of RA is the joint syndrome, manifested by pain as a
result of irritation of the nerve endings of the joint cap-
sule; swelling - an increase in the volume of synovial
fluid, hypertrophy of the synovial membrane and thick-
ening of the joint capsule and stiffness of the joint due
to fibrous or cystic ankylosis and contractures, which
lead to permanent deformation of the joint. A diagnos-
tic sign of RA is morning stiffness that lasts more than
30 minutes and weakens during the day. This is related
to the biorhythm of the production of corticosteroid
hormones with a peak in the afternoon [5].

Currently, scientists are paying more and more at-
tention to studying the role of tumor necrosis factor-a
(TNF-a), interleukin (IL) I1L-6, IL-12, IL-18 and IL-10
in RA. It has been established that in RA, an excessive
amount of pro-inflammatory cytokines (IL-6, IL-1, IL-
17, IL-18) is produced in the tissues of the joints, with
minimal production of anti-inflammatory cytokines
(IL-10, IL-2, IL-3, IL -4, gamma interferon) [6, 7, 8].
These cytokines ensure the development of the immune
response within the framework of the so-called "cyto-
kine network" [9].

Therefore, this indicates that the imbalance of the
cytokine chain is a significant factor in the development
of RA and mutually aggravates its course.

Material and methods. The general provisions
on the procedure for conducting clinical research with

human participation GCP (1996), the Helsinki Declara-
tion of the World Medical Association on the ethical
principles of conducting scientific medical research
with human participation (1964-2013), the Council of
Europe Convention on Human Rights and Biomedicine
were observed (dated 04/04/1997), Order of the Minis-
try of Health of Ukraine No. 1169 dated 09/26/2017
and on the procedure for conducting clinical trials of
medicinal products and examination of clinical trial
materials in accordance with Articles 7 and 8 of the
Law of Ukraine "On Medicinal Products".

To study the T-786C polymorphism of the eNOS
gene promoter, 2 groups of patients were selected: a
control group , n=20 and an experimental group (RA
patients, n=60).

The clinical diagnosis of RA was verified accord-
ing to the criteria of the American College of Rheuma-
tology and the European Antirheumatic League
(ACR/EULAR 2010) [10]. Medical care for a patient
with RA was provided in accordance with the Unified
clinical protocol of primary, secondary (specialized),
tertiary (highly specialized) medical care and medical
rehabilitation "Rheumatoid Arthritis”, approved by the
Order of the Ministry of Health of Ukraine No. 263 of
April 11, 2014 [11].

Levels of IL-12, IL-18, and IL-10 cytokines in
plasma were determined using a standard set of rea-
gents from "Bender MedSystems GmbH" (Austria) by
solid-phase ELISA, and IL-6 - using "Cytokin" reagent
sets (Russian Federation). An increase in cytokine pro-
duction was considered to exceed the upper quartile of
the control group: for IL-12 >13.57 pg/ml, 1L-18
>206.89 pg/ml, IL-6 >14.41 pg/ml, and a decrease for
IL- 10 <1.37 pg/ml, respectively. The specific reagents
of the set are monoclonal antibodies to cytokines,
sorbed on the surface of the wells of a collapsible pol-
ystyrene tablet, which are incubated with the test and
control samples at the first stage of the study.

Research results and discussion.
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The distribution of patients with RA dependingon  75.0% (p=0.005), IL-6 — by 39.14% (p=0.008) and
the polymorphic variants of the eNOS gene (rs 75.0% (p=0.005), IL-10 — by 47.82% (p=0.008) and
2070744) taking into account the levels of cytokine  75.0% (p=0.005), respectively. On the other hand, the
production showed that the relative frequency of indi-  relative frequency of individuals with a high IL-18 con-
viduals with a level of IL-12, IL-6 in the blood above  tent prevailed among TT carriers by 37.94% (32=8.34;
normal and with a lower content of IL-10 prevailed p=0.004) (Table 1).
among carriers of TC- and CC genotypes: 1L-12 — by

Table 1
The level of cytokines in the blood serum of patients with rheumatoid arthritis arthritis depending on polymor-
phic variants of the eNOS gene (rs 2070744)

. . Gene genotypes eNOS, n (%)
Indicator Production levels, n T, n=29 TC n=23 CC. n=8
IL-12 Within the norm, n=24 14 (48,28) 9(39,13) 1(12,50)
Above the norm, n=36 15 (51,72) 14 (60,87) 7 (87,50)
2=1,60 2=2,17 _
X% p )]g>o,05 fpo,os p=0,005
IL-18 Within the norm, n=20 9 (31,03) 9 (39,13) 2 (25,0)
Above the norm, n=40 20 (68,97) 14 (60,87) 6 (75,0)
5. 1%=8,34 v?=2,17 v?<1,0
x> P p=0,004 p>0,05 p>0,05
IL-6 Within the norm, n=22 14 (48,28) 7(30,43) 1(12,50)
Above the norm, n=38 15 (51,72) 16 (69,57) 7 (87,50)
5. 5, v?=7,04 _
X5 P x=1,60 p>0,05 p=0.008 p=0,005
IL-10 Within the norm, n=19 12 (41,38) 6 (26,09) 1(12,50)
Above the norm, n=41 17 (58,62) 17 (73,91) 7 (87,50)
221,72 2=7,04 _
X% p )](3>0,05 g=0,008 p=0,005

In addition, the content of IL-12 and IL-6 in carriers of the unfavorable CC genotype is higher than that in
carriers of the TT genotype (by 2.25 times and 2.1 times) and TC genotypes (by 2.3 times and 1 .65 times) respec-
tively (p<0.05) (Table 2).

Table 2
Dynamics of the cytokine profile after treatment in patients with rheumatoid arthritis depending on polymorphic
variants of the eNOS gene (rs 2070744)

Genotypes of the eNOS gene IL-12 IL-18 IL -10 IL -6
CONTROL 8,70+£2,57 138,35+37,10 2,40+0,49 8,71+1,45
Before treatment 17,96+6,1 321,66+42,17 1,26+0,27 20,52+4,61
TT n=21 p=0,049 p<0,001 p<0,001 p=0,007
' After treatment 15,01+4,97 318,17+42,59 1,90+0,19 16,48+2,81
p1<0,05 p=0,002 p:1<0,001 p,p1=0,05
Before treatment 17,36+5,22 217,8+38,47 1,40+0,30 24,55+6,54
p=0,017 p=0,048 p=0,01 p=0,002
TC, n=15 13,93+2,61 166,96+33,18 1,85+0,26 21,39+4,24
After treatment p1<0,05 p1<0,05 p1<0,001 p,P1<0,05
pTT:O,O:L
Before treatment 38,96+10,93 378,95+45,23 0,88+0,19 40,31+4,96
p<0,001 p=0,014 p=0,007 p<0,001
CC. n=6 33,02ﬂ:é 355)6 329,13ﬂ:(])_2055,06 1,20ﬂ:(()),é§: 34,50%6(,)758
’ p,p1<0, p,p1<0, p.p1<0, p.p1<0,
After treatment 01¢<0,05 pre<0,05 prr<0,05
pTT<0,05

Note: p is the probability of differences in indicators with the control group; p1 — the probability of differences
between indicators before and after treatment; pTT — the probability of differences in indicators after treatment
with carriers of the TT genotype; pTC is the probability of differences in indicators after treatment with carriers of
the TC genotype.

It was found that after treatment, the concentration  the level of anti-inflammatory 1L-10, on the contrary,
of pro-inflammatory cytokines (IL-12, IL-18, IL-6) in  increased (table. 2).
patients with RA, depending on the polymorphic vari- After the use of disease-modifying therapy, a de-
ants of the eNOS gene (rs 2070744), decreased, while  crease in the content of IL-12 and 1L-6 was observed in
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carriers of the TT genotype - by 19.65% (p<0.05) and
24.51% (p<0.05), in carriers of TC -genotype - by
24.62% (p<0.05) and 14.77% (p<0.05), and in CC gen-
otype carriers - by 18% (p<0.05) and 16.8% (p<0.05)
respectively. At the same time, the content of IL-12 and
IL-6 in the blood plasma of carriers of the CC genotype
remained higher than that of carriers of the TT and TC
genotypes: the level of IL-12 was 2.20 times
(pTT<0.05) and 2.37 times (pTC<0.05), IL-6 concen-
tration — 2.09 times (pTT<0.001) and 1.61 times
(pTC<0.05), respectively (Table 2). The content of pro-
inflammatory 1L-18 after treatment decreased mainly in
carriers of the TC genotype - by 30.45% (p<0.001) with
a slight decrease in carriers of the CC genotype - by
15.14% (p<0.05) with no significant difference be-
tween carriers of the TT genotype (p>0.05). The level
of IL-10 after the proposed complex treatment probably
increased in all genotypes of the analyzed gene: among
carriers of the TT genotype - by 50.79% (p<0.001), TC
genotype - by 32.14% (p<0.05), and CC genotype - by
36.36% (p<0.05). However, the content of IL-10 in the
blood serum of carriers of the unfavorable CC genotype
remained lower than that of carriers of the TT and TC
genotypes by 1.58 times (pTT<0.05) and 1.54 times
(pTC<0.05) respectively (Table 2).

Thus, according to the results of the researchers,
IL-6, which is synthesized by T- and B-lymphocytes,
fibroblasts, endothelial cells, macrophages, mesangial
and glial cells, cells of the synovial membrane of joints,
adipose and tumor tissues, is considered the main me-
diator of inflammation in the development of RA [12].

A prominent place in the pathogenesis of RA is
occupied by IL-12, which is the main stimulator of
IFN-y production, promotes the differentiation of ThO
with their transformation into Th-1, has a stimulating
effect on T-killers and NK cells, participates in the reg-
ulation of hematopoiesis and the initiation of apoptosis
in cells An elevated level of IL-12 correlates with the
degree of RA activity [13,14].

Conclusion. Therefore, the obtained data indicate
that the imbalance of the cytokine chain is an important
factor in the development of RA and the mutual burden
of the course of the disease in the presence of CC gen-
otype of the T-786C polymorphism of the eNOS gene
promoter.

References

1. AnJD, Li XY, Yu JB, Zhao Y, Jin ZS. Asso-
ciation between the eNOS gene polymorphisms and
rheumatoid arthritis risk in a northern Chinese popula-
tion. Chin Med J (Engl). 2012 Apr;125(8):1496-9.

2. Brenol CV, Chies JA, Brenol JC, Monticielo
OA, Franciscatto P, Birriel F, et al. Endothelial nitric
oxide synthase T-786C polymorphism in rheumatoid
arthritis: association with extraarticular manifestations.
Clin Rheumatol. 2009;28(2):201-5. doi:
10.1007/s10067-008-1018-6.

3. Lee J, Jung SM, Ebert AD, Wu H, Diecke
S, Kim Y, et al. Generation of functional cardiomyo-

cytes from the synoviocytes of patients with rheuma-
toid arthritis via induced pluripotent stem cells. Sci
Rep. 2016 Sep 9;6:32669. doi: 10.1038/srep32669.

4. Mozaffarian D, Benjamin EJ, Go AS, Arnett
DK, Blaha MJ, Cushman M, et al. Heart disease and
stroke statistics — 2016 update: A report from the Amer-
ican Heart Association. Circulation. 2016 Jan
26;133(4):e38-360. doi:
10.1161/CIR.0000000000000350.

5. Rekalov DH, Dotsenko Sla, Kulinich OV,
Tiahla VM, Samura BB, Kulinich RL, ta in. Suchasni
pidkhody do klinichnoi ta laboratorno-instrumentalnoi
diahnostyky ~ rannoho  revmatoidnoho  artrytu.
Zaporozhskyi medytsynskyi zhurnal. 2013;5(80):67-
72.

6. Furst DE, Emery P. Rheumatoid arthritis path-
ophysiology: update on emerging cytokine and cyto-
kine-associated cell targets. Rheumatology. 2014 Sep;
53(9):1560-1569, https://doi.org/10.1093/rheumatol-
ogy/ket414.

7. Klein K, Gay S. Epigenetics in rheumatoid ar-
thritis. Curr Opin Rheumtol.2015;27(1):76-82.

8. Panayi GS. Developments in the immunology
of rheumatoid arthritis, a personal perspective. Rheu-
matology. 2011 May;50(5):815-17. doi:
https://doi.org/10.1093/rheumatology/ker024

9. Nasonov EL, Hukasian DA, Nasonova MB.
Ymmunopatolohyia revmatoydnoho artryta y osteopo-
roz: novere danneie [Ynternet]. 2005 [tsytyrovano 2017
Avh 16]. Dostupno:
http://rheumatology.org.ua/blog/articles/567/?print=1.

10. Aletaha D, Neogi T, Silman AJ, Funovits J,
Felson DT, Bingham CO 3rd, et al. 2010 rheumatoid
arthritis classification criteria: an American College of
Rheumatology/European League Against Rheumatism
collaborative initiative. Ann Rheum Dis. 2010
Sep;69(9):1580-8. doi: 10.1136/ard.2010.138461.

11. Pro  zatverdzhennia ta vprovadzhennia
medyko-tekhnolohichnykh dokumentiv zi standarty-
zatsii medychnoi dopomohy pry revmatoidnomu ar-
tryti. Nakaz MOZ Ukrainy vid 11.04.2014 Ne 263.
Kyiv: MOZ Ukrainy; [Internet]. Kyiv: MOZ Ukrainy;
2014 [tsytovano 2017 Ser 16]. Dostupno:
http://www.moz.gov.ua/ua/por-
tal/dn_20140411_0263.html

12. Voronyna MS, Shylkyna NP, Vynohradov
AA, Butusova SV. Ynterleikynst 4, 6, 8 v patoheneze
revmatoydnoho artryta y eho oslonenyi. Tsytokynsr y
vospalenye. 2014;1:5-9.

13. Furst DE, Emery P. Rheumatoid arthritis path-
ophysiology: update on emerging cytokine and cyto-
kine-associated cell targets. Rheumatology. 2014 Sep;
53(9):1560-1569, https://doi.org/10.1093/rheumatol-
ogy/ket414.

14. Janke K., Richter B., Horm H. et al. (2020)
Comparative effectiveness of biological medicines in
rheumatoid arthritis: systematic review and network
meta-analysis including aggregate results from
reanalysed individual patient data. BMJ, 370: m2288.
doi: https://doi.org/10.1136/bmj.m2288.


https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22613658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20XY%5BAuthor%5D&cauthor=true&cauthor_uid=22613658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=22613658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22613658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20ZS%5BAuthor%5D&cauthor=true&cauthor_uid=22613658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monticielo%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=18830734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monticielo%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=18830734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franciscatto%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18830734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Birriel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18830734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27609119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diecke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27609119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diecke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27609119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27609119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnett%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=26673558
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnett%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=26673558
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blaha%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=26673558
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cushman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26673558
javascript:;
javascript:;
https://doi.org/10.1093/rheumatology/ket414
https://doi.org/10.1093/rheumatology/ket414
javascript:;
https://doi.org/10.1093/rheumatology/ker024
http://rheumatology.org.ua/blog/articles/567/?print=1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Funovits%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20699241
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felson%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=20699241
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingham%20CO%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=20699241
http://www.moz.gov.ua/ua/portal/dn_20140411_0263.html
http://www.moz.gov.ua/ua/portal/dn_20140411_0263.html
javascript:;
javascript:;
https://doi.org/10.1093/rheumatology/ket414
https://doi.org/10.1093/rheumatology/ket414

60

Slovak international scientific journal # 72, (2023)

NORMAL AND PATHOLOGICAL PHYSIOLOGY

FEATURES OF PHARMACOTHERAPY AND ITS MAIN SIDE EFFECTS IN RHEUMATOID
ARTHRITIS
(Literature review)

Abstract

Bukach O.,

assistant of the department of internal medicine
Zhyho O.,

Strila Z.,

Strelchuk O.

Bukovyna State Medical University

DOI: 10.5281/zen0d0.8017013

Despite significant progress in establishing the causes, mechanisms of occurrence, approaches to diagnosis
and treatment, rheumatoid arthritis remains one of the most widespread and prognostically unfavorable diseases.
It is known that rheumatoid arthritis is a chronic multifactorial systemic disease of connective tissue, with sym-
metrical damage to small joints, according to the type of erosive-destructive polyarthritis and the presence of extra-

articular manifestations.

Early diagnosis of the disease is difficult, since immunopathological changes with a subclinical course occur
long before the appearance of clinical manifestations of the disease. Therefore, establishing a diagnosis in the first
months of the disease is decisive for its further progression, prognosis, long-term consequences of rheumatoid

arthritis and the correct appointment of treatment.

Keywords: rheumatoid arthritis, disease-modifying antirheumatic drugs, glucocorticosteroids, nonsteroidal
anti-inflammatory drugs, biological therapy, multidisciplinary approach.

Ensuring adequate quality of life, increasing its
duration, and reducing disability and mortality in pa-
tients with RA remains an unsolved problem [1].
Achieving this goal depends on timely diagnosis and
rationally selected pharmacotherapy regimens, primar-
ily with the use of disease-modifying antirheumatic
drugs (DMARDs), glucocorticosteroids (GCS), and
nonsteroidal anti-inflammatory drugs (NSAIDs) [2].
Pharmacotherapy does not always lead to remission,
does not stop the progression of the disease, and at the
same time has a number of side effects that cause the
occurrence of concomitant diseases, burdening the clin-
ical course and complicating the diagnosis of RA.

To achieve the optimal effect of RA treatment, it
is necessary to adhere to a multidisciplinary approach,
which consists in the use of pharmacotherapy, diet ther-
apy, psychotherapy, physical therapy (PE), physiother-
apy, sanatorium-resort treatment, and surgical correc-
tion of joints while simultaneously increasing the pa-
tient's level of education about his disease [3].

According to the modern treatment paradigm, the
basis of pathogenetic treatment is DMARDs (cytostat-
ics, leflunomide, sulfonamides, gold preparations, ami-
noquinoline derivatives, immunomodulators and bio-
logical agents) [4], which should be prescribed at the
stage of early and very early RA [5], in order to achieve
remission or minimal disease activity and prevention of
joint destruction [6]. The choice of DMARDs and dose
depends on the radiological stage and activity of the
process [7].

Currently, early "aggressive" basic therapy is rec-
ommended, which quickly suppresses the im-
munoinflammatory process, prevents the development
of cartilage destruction, as a result of which there is a
high probability of achieving a stable remission [8].

Despite the introduction into clinical practice of
biological agents (infliximab, etanercept, adalimumab,
rituximab, anakinra, etc.) [9] and new DMARDSs (mo-
fetil, mycophenolate), the "gold standard" of RA treat-
ment remains MT [10]. According to the results of
many randomized studies PROMPT, IMPROVED,
DREAM, CAMERA, CAMERA-II, it has been con-
firmed that MT is a starting drug in the treatment of RA
[11]. MT metabolites contribute to the release of aden-
osine, which in high concentrations reduces platelet ag-
gregation and has anti-inflammatory activity. Adeno-
sine inhibits the proliferation of endothelial cells, the
growth of synovial fibroblasts, the adhesion and migra-
tion of leukocytes through the vascular wall to the in-
flammatory zone, the production of toxic oxygen me-
tabolites, leukotrienes, TNF-o, IL-1 and IL-8. At the
same time, the synthesis of anti-inflammatory cyto-
kines IL-4 and IL-10 increases, which reduce the num-
ber of activated T cells. As a result, the drug has a cy-
totoxic effect, inhibiting DNA synthesis and repair
[12].

The results of the SAVE study showed a slowing
down of the progression of undifferentiated arthritis in
RA when treated with MT. At the same time, with the
complex use of GCS and biologically active substances
(BAR) (infliximab), no slowing down of the progres-
sion of undifferentiated arthritis in RA was observed,
in contrast to MT [13].

According to the results of randomized studies
within the framework of the DREAM program, in 534
patients with very early and active RA, it was estab-
lished that the use of MT allowed to significantly in-
crease the effectiveness of RA therapy, compared to a
control group of patients who received treatment ac-
cording to the standard of routine clinical practice. In
10% of patients, insufficient effectiveness of MT was


https://doi.org/10.5281/zenodo.8017013

Slovak international scientific journal # 72, (2023)

61

observed, therefore, the treatment scheme sequentially
included sulfasalazine, adalimumab, and infliximab in
combination with MT [14].

The question regarding the starting dose of MT
and the pace of its increase to the maximum remains
unresolved. It is believed that the use of MT in high
starting doses (25 mg/week) allows to achieve control
over the progression of RA, but it causes a number of
adverse reactions and is also characterized by low pa-
tient compliance [15].

According to the unified clinical protocol [16], the
dose of MT should be 10-15 mg/week with a further
increase in the dose by 5 mg every 2-4 weeks to 20-25
mg/week.

Analysis of the results of the study proved that MT
should be prescribed at a starting dose of 7.5 mg, fol-
lowed by an increase to the maximum dose (20
mg/week in the 8th week of treatment), thanks to which
clinical remission of RA was achieved [17].

In the study of G.S. Hazlewood et al. [18] proved
the safety of using a starting dose of 25 mg/week MT.
At the same time, the number of side effects was com-
parable to patients who received 7.5 mg/week of this
drug.

According to the results of the prospective study
CAMERA, BEST, it was found that increasing the dose
of MT from 15 mg/week to 20-25 mg/week (by 5
mg/month) leads to an increase in the effectiveness of
treatment, but with a higher frequency of adverse reac-
tions, unlike slow increase in the dose of MT (by 5
mg/3 months). However, against the background of
taking MT, it is necessary to prescribe folic acid in a
dose equal to half the weekly dose of this drug and no
earlier than a day after and no later than a day before its
next administration. According to the level of evidence
A, MT is recognized as the best among other DMARDs
in relation to the efficiency-toxicity ratio. Treatment
with this drug is stopped in 30-40% due to the occur-
rence of side effects and the development of the phe-
nomenon of secondary resistance over 3-7 years, and
not because of its ineffectiveness [19].

The most common side effects of MT are: hepato-
toxicity, gastrointestinal disorders (25%), ulcerative
stomatitis (15%), headache (10%), severe infections,
skin rash, less often alopecia, myelosuppression, pneu-
monitis. intestinal tract (GI) should be switched to par-
enteral administration (intramuscular or subcutaneous)
MT [20].

Therefore, according to the results of 97 random-
ized clinical trials in which 14,159 patients were in-
volved, the effectiveness of MT as a starting drug is not
in doubt, because thanks to its use it is possible to
achieve more effective control of RA symptoms and
prevent the progression of joint destruction than when
using other DMARDs, with less toxicity [21].

Combined therapy of RA is prescribed in case of
inadequate response to MT monotherapy, high disease
activity, unfavorable and rapidly progressing course of
RA, and at the stage of pronounced erosive joint
changes [22]. According to the recommendations of
EULAR and ACR, regardless of whether MT mono-
therapy or combined therapy was performed, complete
clinical remission of RA was found in only 15-40% of

patients. Therefore, the place of combined basic ther-
apy in the RA treatment system is still not defined,
since the development of possible adverse reactions is
unpredictable [23].

Treatment of RA with the use of DMARDs should
be started as early as possible. Thus, according to the
research of F.C. Breedveld [24], which was conducted
in Leiden, it was found that when basic drugs were used
in the first three months, the activity of the disease was
lower than in patients who started therapy 3-6 months
after the diagnosis of RA.

These data were also confirmed by Australian sci-
entists O.M. Ragab et al. [25] in patients with "very
early" and "early” RA. Treatment of patients with "very
early" RA according to ACR20 was effective in about
70%, and with "early" RA in only 40% of patients.
Therefore, there is a "therapeutic window" in which
treatment with basic drugs is most effective. RA treat-
ment effectiveness is assessed after 1.5-3 months.

As a result of the slow development of the clinical
effect of DMARDs, which occurs several weeks-
months after the start of treatment, fast-acting anti-in-
flammatory drugs are used that reduce or eliminate the
joint syndrome, but do not affect the course of RA [26].

Such agents include NSAIDs, which have analge-
sic, antipyretic, anti-inflammatory and antiplatelet ef-
fects [27].

NSAIDs are divided into 4 groups depending on
selectivity: non-selective inhibitors of cyclooxygenase
(COX) - diclofenac, ibuprofen, etc.; selective COX-1
inhibitors — low doses of acetylsalicylic acid; selective
COX-2 inhibitors - nimesulide, meloxicam, etc.; highly
selective (specific) COX-2 inhibitors - celecoxib,
rofecoxib, etc. In terms of effectiveness, NSAIDs do
not differ significantly among themselves, but the
choice will depend on the safety, tolerability and cost
of the drug [28].

The safety of this group of drugs will depend on
the occurrence of adverse reactions from the gastroin-
testinal tract, cardiovascular system (CVS), kidneys,
and blood system (inhibition of platelet function) [29].

It has been established that the occurrence of half
of all NSAID-gastropathies is caused by taking
NSAIDs. Selective inhibitors of COX 2 belong to drugs
with evidence level A, which less often cause damage
to the gastrointestinal tract. Side effects occur as a re-
sult of inhibiting the synthesis of prostaglandins by
blocking the cyclooxygenase and lipoxygenase path-
ways of their metabolism [30]. At the same time, the
synthesis and effect of natriuretic peptides decreases,
the formation of vasopressin increases, which, in turn,
is accompanied by fluid retention and vasospasm. This
leads to hyperactivity of the renin-angiotensin-aldoste-
rone system (RAAS) and the sympathetic-adrenal sys-
tem and an increase in blood pressure [31].

It is recommended to prescribe COX 2 along with
low doses of aspirin in patients with cardiovascular
complications (CVC) that occurred as a result of taking
NSAIDs [32].

Therefore, in connection with the high probability
of adverse reactions, NSAIDs should be prescribed
only when absolutely necessary, and the choice of the
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drug should be made taking into account the initial lev-
els of risk from the gastrointestinal tract and cardiovas-
cular system for a specific patient, according to the rec-
ommendations of the European multidisciplinary group
of experts regarding the judicious use of NSAIDs in
rheumatic diseases (2011).

The best therapeutic effect in patients with RA oc-
curs with the complex use of DMARDSs, NSAIDs and
GCS. GCS have powerful anti-inflammatory and im-
munosuppressive effects by suppressing the synthesis
of pro-inflammatory cytokines, adhesion molecules
and the pro-inflammatory form of cyclooxygenase
[33].

According to the results of the BEST study, when
using a combination of DMARDs and GCS in early
RA, arapid clinical effect, a slowing of the progression
of joint destruction, and a high percentage of the devel-
opment of remission according to the EULAR criteria
were found [34]. However, this group of drugs can
cause a number of side effects: aseptic necrosis of large
joints, osteoporosis, infectious complications, the oc-
currence of gastric ulcer and duodenum, psychosis,
slow wound healing, and cardiovascular disorders. It is
a well-known fact that glucocorticoids contribute to an
increase in the level of glucose in the blood (“steroid
diabetes"), an increase in appetite and redistribution of
adipose tissue in the form of central (abdominal) obe-
sity [35].

In the SAMERA-II and IMPROVED studies, it
was found that with the combined therapy of MT and
GCS in low doses (10 mg of prednisolone), the remis-
sion rate was 72% and was achieved after 5 months, in
contrast to MT monotherapy 61%, after 11 months
[36].

When using GCS, the risk of hypertension, obe-
sity, insulin resistance, and dyslipidemia arises due to a
proatherosclerotic effect, but at the same time, they
cause an anti-inflammatory effect, reducing the degree
of RA activity, which paradoxically improves the func-
tion of the endothelium [37].

In this regard, corticosteroids are used as "bridge
therapy", prescribing them for high activity of the dis-
ease, ineffectiveness of NSAIDs, rapidly progressing
course of the disease with multiple joint damage, for
several months before the onset of the effect, followed
by a gradual dose reduction until its cancellation [38].

The dose of GCS is selected individually: a daily
dose of prednisolone < 7.5 mg is considered safe, which
adequately controls inflammation in RA in the absence
of adverse reactions [39].

Results of a prospective study by I. Hafstrom, M.
Rohani et al. testify that the use of prednisolone at a
dose of 7.5 mg for 2 years in patients with RA did not
cause endothelial dysfunction, but significantly in-
creased blood pressure and cholesterol concentration.
The same results were obtained by Y. Park, C. Ahn et
al. [40], who, when using GCS in small doses (less than
10 mg), in patients with RA, an increase in cholesterol
level was observed, in contrast to patients who did not
receive this drug.

Depending on the degree of activity of RA, GCS
is used in the following doses: 15-30 mg/day of predni-
solone for an average degree of activity, 40-60 mg/day

for a high degree of activity and the development of ex-
tra-articular manifestations, with a further decrease by
1/3-1/4 - 1/6 tablet once every 5-7 days before the
maintenance dose. At the same time, it is also necessary
to take into account the biological rhythms of the ad-
renal cortex, which determine the use of this drug in the
morning hours [41].

A close direct relationship has been established
between the dose of GCS, the number of atherosclerotic
plaques in the carotid basin and vessel stiffness [42].

With long-term use of GCS in RA for more than 6
months in medium doses (=7.5 mg/day), there is a high
probability of developing hypertension compared to pa-
tients who do not use drugs of this group or take them
in low doses for a short time [43].

Therefore, the risk of cardiovascular complica-
tions is higher in patients who have been taking GCS
for a long time and in high doses.

Taking into account the occurrence of osteoporo-
sis in most patients with RA when using GCS, it is rec-
ommended to include calcium preparations and group
D vitamins in the treatment regimen.

Therefore, the timely detection and treatment of
rheumatoid arthritis consists in the use of individual-
ized therapy, namely disease-modifying antirheumatic
therapy - methotrexate, together with glucocorticoster-
oids and non-steroidal anti-inflammatory drugs, which
will make it possible to significantly reduce the sys-
temic inflammatory response, improve the patient's
prognosis and quality of life, and allow to obtain long
remission.
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Abstract

The gender presents statistics of scientific articles on the prevention of nephrological diseases with a drug
containing goldenrod, mistress and rosemary. A positive effect in the prevention of urolithiasis was found.

The aim of the study. Compare the preventive effect of the drug with herbal composition (goldenrod, mis-
tress, rosemary) in various nephrological diseases.

Research results. During the first 10 days of hospitalization of patients in the combined group, higher rates
of spontaneous removal of kidney stones were noted (72.7 % against 33.3 %), stones of the upper ureter (71.4 %
against 37.5 %), middle ureter (66.6 % against 33.3 %). 40%), as well as the lower stones of the ureter (90%vs.
55.5%). After 10 days of treatment, the initial leukocyturia decreased from 64.4% to 6.9% in the study group, but
increased from 44.1% to 53.4% in the control group. Stones that did not disappear with the help of drug therapy
were treated with extracorporeal shock wave lithotripsia, ureteroscopy with stone extraction or the installation of
ureter stent, respectively. A month after the discontinuation, there was a marked increase in the average daily

volume of urine in the study group compared to the control group.

The conclusion established a positive effect in patients with urolithiasis and after removal of stones. The use
of a long course of treatment of patients with uncomplicated idiopathic calcium urolithiasis can reduce the risk of
relapse of urolithiasis, as evidenced by a decrease in the ionic activity index and the frequency of crystalluria.

Keywords: Treatment, properties, action, kidneys, gastrology.

Actuality of theme. Therapeutic properties of
goldenrod, rosemary and root of the mistress are caused
by the entrances of essential oils, phenolcarboxylic ac-
ids, phthalides, bitterness, organic acids, vitamins; Cur-
rently, anti -inflammatory properties are caused mainly
by the antagonism of rosemary acid with inflammatory
mediators, lock of leukotriene synthesis. The combina-
tion of these plants increases the secretion of uric acid
and promotes the maintenance of urine pH in the range
of 6.2 - 6.8, which is important for urate and calcium -
oxylate urolithiasis. Flavonoids and rosemaric acid can
bind calcium and magnesium to chelate complexes
with subsequent removal of them. The antispasmodic
and diuretic action of the drug contributes to the self -
release of small concretions and the rehabilitation of the
urinary tract. A number of authors recommends apply-
ing

The main active substances are xanthones of 1,6,8-
trhydroxy-3,5,7-trimetxixanton, 1.8-dihydroxi-
3,5,6,6,7-tetrametoxyxanton; Monteterapene glyco-
sides of Geniopikrin, Genzopicroside, Sversiamarin,
Amarogencin; essential oils; flavonoids: luteolin, apig-
enine, scutularine; phenolic acids (P-kumarova, hy-
droxyphenyloz, Ferulov, protocatechova); coumarins
(5-formil-2,3-dihydroisocomarin); fatty acids; nicotin-
amide; Monotterapene alkaloids Gencyanine, Hencya-
min, Gencyanidine.

The rosemary letter found:

- alkaloids (rosemarycin),

- Ursol and rosemaric acids,

- tannins,

- essential (rosemary) oil.

The essential oil includes a-Pinen (30 %),

- CAMPFEN (20 %),

- Cineol (24-40 %),

- Borneol (10-17%),

- L-camphor,

- Cariophilene (8%),

- Bronilacetate (2%),

- flavonoids (apigenin, luteolin),

- coffee acid,

- chlorogenic acid,

- Amirin,

- Ursulic acid,

- oleanic acid,

- Lemon, resin and bitterness.

The main active substances of the mistress are:

- Furocoumarini (Bergapten, Psooralen),

- Lecithin,

- starch,

“Spots,

- gum,

- malic and angelic acids,

- mineral salts,

- tannins.

The composition of the substance in the golden-
rod, rosemary and mistresses have anti -inflammatory,
antioxidant, choleretic, wound healing, hemostatic,
hepatoprotective, weak laxative, antispasmodic, anal-
gesic wound healing, hemorrhage, hepathopal, hepato-
proprotective.

This combination can be used:
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- with peptic ulcer of the stomach and duodenum,

- flatulence,

- constipation,

- inflammatory diseases of the urinary tract,

- inflammatory diseases of the liver and bile ducts,

- bronchitis and pneumonia,

- diseases of the nervous system.

- with purulent wounds,

- diabetic periodontal disease, ulcers, bedsores.

- nervous exhaustion, fatigue, anorexia,

- anemia,

- migraines,

- skin diseases.

The aim of the study. Compare the preventive ef-
fect of the drug with herbal composition (goldenrod,
mistress, rosemary) in various nephrological diseases.

Research results. In five studies, patients with
urolithiasis received a combination of herbs as addi-
tional therapy [3, 6, 7, 8, 9]. In the observational uncon-
trolled study of Shapligin and Monakov [10], a de-
crease in bacteriuria and leukocyturia in 47 patients

who received treatment for 4 weeks and observed
within 6 months was noted.
In Chernenko's publications and others. In to-
tal, 110 patients with urolithiasis were treated for 8
weeks, and 24 patients were monitored. [13,14] Both
publications participated in the same patients, although
patient grouping was somewhat different. It is unclear
whether the control group was historical or random-
ized, so the statistical assessment should be interpreted
with caution. However, the authors noticed a signifi-
cant (p <0.05) increase in 24-hour diuresis, an increase
in urine pH and a decrease in uric acid in the urine. All
of these parameters can be considered favorable for met
prophylaxis of urate-calcium-oxalate disease. The re-
currence rate in the study group was also lower than in
the control group. Treatment with a herbal remedy was
considered safe and was well tolerated in all 157 cases.
In a randomized, open, one -center cohort study,
published CEBAN, 237 patients with urea stones up to
0.7 cm in diameter and without lesions) and without (n
=102) medicinal herbs (see Tab. 1) [1, 4, 5, 11, 12, 15].
Table 1.

The effect of prednisolone therapy, trinephron and their combination
on the main immunological markers of autoimmune kidney pathology (h = 8 in each group)

Group

Research parameters

Immunoregulatory

CD3+, CD4 + CD3+, CD8 + CD3+, index

x10° /x g g (CD4+/CD8+)
1130 6,7+0,15 65,2+0,9 54,1 £ 1,15 2,26 £ 0,04
AlG 6,5+0,11 61,0+ 1,6 35,6 £ 1,5% 3,01 £0,07*
AIG + Prednisolone 5,9+0,11 */1 62,1 +1,1 40,2 + 1,5%/% 2,74 £ 0,07*/1
AIG + CAN 6,6 +0,11# 61,9+12 36,2 £ 1,6 3,00 £ 0,09*
AIG + Prednisolone + CAN | 6,1 £0,11%/} 64,2+0,7 44,5 £ 0,7*/1/# 2,58 £ 0,04*/f

* -witness reliable relative to the PZO group, p < 0.05

+ — - distinct reliable relative to the AIl group, p < 0.05

# -distinctions are probable relative to the group of prednisolone, p < 0.05

During the first 10 days of hospitalization of pa-
tients in the combined group, higher rates of spontane-
ous removal of kidney stones were noted (72.7 %
against 33.3 %), stones of the upper ureter (71.4 %
against 37.5 %), middle ureter (66.6 % against 33.3 %).
40%), as well as the lower stones of the ureter (90%vs.
55.5%). After 10 days of treatment, the initial leukocy-
turia decreased from 64.4% to 6.9% in the study group,
but increased from 44.1% to 53.4% in the control
group. Stones that did not disappear with the help of
drug therapy were treated with extracorporeal shock
wave lithotripsia, ureteroscopy with stone extraction or
the installation of ureter stent, respectively. A month
after the discontinuation, there was a marked increase
in the average daily volume of urine in the study group
compared to the control group. The average pH of urine
increased from 5.6 to 6. 4 in the study group and re-

mained almost stable in the control (5.7-5.8). Phyto-
combination treatment is considered safe and is well
tolerated in all cases [16, 17].

In the observational study of Gaibullaev and Kari-
yev 32 (2008-2009) and 18 (2010-2011) patients with
idiopathic uncomplicated calcium-oxylate kidney
stones in the fall and winter received treatment with a
herbal remedy [18,19,20]. Diuresis and fluid intake
were measured by patients. In addition, the urine pH
and the rate of excretion with urine, calcium, magne-
sium and citric acid were measured, and on the basis of
these data, the ionic activity index (AP CAOX index,
the risk factor of stones) and the level of crystalluria
were calculated. The study documented a slight in-
crease in diuresis. Excretion with oxalate urine (signif-
icantly), calcium (trend) and citric acid (trend) de-
creased, but magnesium excretion has increased (sig-
nificantly) during therapy. The authors reported a
significant decrease in the ionic activity index and the
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frequency of crystalluria and interpreted results as a
tendency to reduce lithogenesis, recommending a long
course of treatment with a combination of herbs in pa-
tients with uncomplicated idiopathic calcium urolithia-
sis. Treatment was considered safe, adverse reactions
were not reported.

Conclusion. A positive effect is established in pa-
tients with urolithiasis and after removal of stones. The
use of a long course of treatment of patients with un-
complicated idiopathic calcium urolithiasis can reduce
the risk of relapse of urolithiasis, as evidenced by a de-
crease in the ionic activity index and the frequency of
crystalluria.
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AHoOTaNis

3aouHa popMa HaBYAHHS IPYHTYETHCSA HA CAMOCTIHOMY ONpAIfOBaHHI HABYAIFHOTO MaTepialy TUMH, XTO
HaBYa€THCI. BO 3a0YHO BUSBIIOTH Oa)kaHHS HaBYATHCS OCO6I/I, K1 MNpafrorTh Ta BKE MarOTh MIEBHUN piBeHL
ocBitu. Jlo HaBYaHHS iX CIOHYKAIOTH TOCTIHHI 3MiHH Y Cy9aCHOMY PHHKY IIpalli, TOTpeOn Kap’ €pHOTO 3pOCTaHHS,
OakaHHA MIOBUINWATH CBiM mpodeciiiHmii piBeHb, HEOOXIMHICTH mepekBamiikamii, 3aJOBOJICHHS CBOIX
TICHXOJIOTIYHHX Ta JYXOBHUX NOTpeO. Xo4a CTyIeHTH 3a04HOT (pOpMH HABYaHHS HE MAIOTh MOCTII{HOTO KOHTAKTY
3 BHKJIaJa4eM, Ha BiAMIHY BiJl CTyIeHTIB JeHHOI opMmH, IXHE caMOCTiiiHe HaBYaHHS Ma€ OyTH CHCTEMHHUM Ta
KepoBaHUM. Y IIbOMY 3B’s3KY, pO3pOOJCHO METOIUYHY CUCTEMY YIIPABIIHHS CAMOCTIHHOI POOOTOO CTY/ICHTIB-
320YHHKIB, 1110 KOOPJMHYE Ta CTUMYJIIOE IX JI0 CUCTEMaTHYHOI 11032 ayIUTOPHOI CaMOCTIHHOI pOOOTH; MiIBUIIYE
piBCHB 00’ €KTUBHOCTI OIIHIOBAHHS 3HAHB CTY/ICHTIB; MiJICUITFOE 3BOPOTHIii 3B’ 130K HAa BU3HAYCHHUX €TallaX HABYAHHS,
MOKpaIgye€ CUCTEMY KOHTPOJIIO 3HAHb i, SAK HaCJ’Ii}IOK, MOJKJIMBICTH O1JIBIII aZICKBATHOT'O KOPUT'YBAHHS HaBYaJIbHOI'O
TpoIIeCy; MiABHUINY€ BiAMOBIAaIbHICTS CTYACHTIB 32 pe3yIbTaTH HABYAIBHOI AisITBHOCTI.

Abstract

The correspondence form of education is based on the independent processing of the educational material by
those who study. Because people who work and already have a certain level of education show their desire to study
in absentia. They are motivated to study by constant changes in the modern labor market, the need for career
growth, the desire to raise their professional level, the need for retraining, and the satisfaction of their psychological
and spiritual needs. Although correspondence students do not have constant contact with a teacher, unlike full-
time students, their independent study should be systematic and controlled. In this regard, a methodical system for
managing the independent work of correspondence students has been developed, which coordinates and stimulates
systematic independent work outside the classroom; increases the level of objectivity in assessing students'
knowledge; reinforces feedback at certain learning stages; improves the knowledge control system and, as a result,
the possibility of more adequate adjustment of the educational process; increases students' responsibility for the
results of educational activities.

KurouoBi ciioBa: 3a04He HaBUaHHS, CaMOCTiifHa po0OTa, METOJUYHA CHCTEMa, YIPABIIHHSI CAMOCTIHHOO
poboToro.

Keywords: correspondence form of education, independent education, methodical system, managing the in-
dependent work.

Beryn. Opmniero 3 xmodoBuX Te3 boloHCBKOTO
MPOLIECY € «HABYAHHS BITPOJIOBIK JKUTTS», 10 BIIEpIIIE,
SIK KOHLIEIITisl HaB4aHHs1, 3’ sBumacs y 1973 poiii B 3BITi
Opranizanii ExoHoMmiunoi chiBmpami Ta Po3Butky
(OECP) «Ilepiommuna ocsita: Crparerii HaBYaHHSI
BIPOJIOBXK JKHUTTS», B SIKOMy OCHOBHa yBara Oyisa
HaJlaHa TOTpedaM rI00anbHOT EKOHOMIKH 1 KOHKYPEH-
TocpoMoskHOCTI [1]. TTOHSTTS «HaBYaHHS BIIPOIOBK
xutTs» («Lifelong Learning» — LLL) ciouaTky Gyno
pO3po0IeHO SK BIANOBIAH HA KpU3y TOrO dacy B
3axiIHUX cucTeMax BHUIIOi ocBith. [IpoTe HanmpuKiHII

JIeB’THOCTUX POKIB IIs Te3a HaOyBa€e 0COOJIMBOTO 3BY-
YaHHS y 3B’S3Ky 3 HOBOIO €KOHOMIYHOK) KPH30H0 Ta
CTPIMKHM 3pOCTaHHIM 0e3po0iTTs. SIK 01uH 13 pe3yib-
TaTiB BUBYCHHS KJIFOUOBHX ITPUYHH TOMIIIHBOI KPU3H Y
1995 poui €sponeiicbka Komicist (€K) omy6uikysana
odimiiHui mokyMeHT «Buknananus i HaB4aHHsA: Ha
[OUIAXY JO CYCHIIBCTBA, IO HABYAETHCA», a B 1996
poui, Ha 3acimanHi OECP, B sikomy Opanu ydacTb
MIHICTPH OCBITH, BXe Oy 3p0o0JIeHI BUCHOBKH IIPO T€,
mo 3 mouatky XXI| cromitrs npuHnun «HaByaHHS
BIIPOJIOBX KHUTTS» IMOBHHEH OXOIMTH yCiX aKTHBHHX
YYacHHKIB €KOHOMIYHOTO XUTTSI O0’eqnanoi €Bponu
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— BiI TPOCTHX POOITHUKIB 10 BHIIUX MEHEIKEPiB
KOPTIOpAIIii.

Sk pesynpraT, BXKE HANPHKIHII AEB’STHOCTUX
POKiB B €Bpori (opMy€eThCs CTiliKe YSBIECHHS MPO TE,
110 ri1o0ai3amis eKOHOMIKH Ta OYpXJIMBHIA PO3BHUTOK
HayKOEMHHUX TEXHOJIOTil BUMararoTh NPUHIUIIOBO HO-
BOTO CTaBJICHHS O Opraizauii BHIIOI OCBiTH. 3 0f-
HOTO OOKy IIe CTOCY€ETHCS MOJIOAOTO TOKOJIHHS, SIKE
TIIBKH TOTY€TBCS 110 MaHOyTHBOTO TpodeciiiHoro
JKUTTS, Ta HAOyBa€ CICIialbHIX 3HaHb, BMiHb, HABH-
YOK Ta MpodeciiiHX KOMIETEHIIH, HAaBYaI0OUUCh Y 3a-
KJIa/1aX BUIIOI OCBIiTH. 3 APyToro 60Ky — THX, XTO BXKE
Ma€ BUILY OCBiTY ab0 X0de i OTpIMaTH B 3piIOMY Billi,
3aJUIsl TOTO, 1100 BECh Yac MiATPUMYBATH HEOOXiTHUI
npodeciiiHuii piBeHb Ta aJaNTyBaTUCh IO BCE 3pOCTa-
I0YHX BUMOT 4acy.

Sk BimomMo, B Hammiil JAep)kaBi 3ampBajKeHa
3a0uHa (popma HaBYaHHA CTyJeHTIB. CIiji 3a3HAYUTH
IPO TOJIOBHI aCMEKTH 3a04YHOi ()OpMH HaBYAHHS, a
came, COLIaNbHUH Ta cyTo ocBiTHiH. [lepmmii Bupinrye
3a/madi COIialbHOI CIIPAaBEUIMBOCTI, TOOTO HAJTAaHHS
PIBHHX MOXJIMBOCTEHl Ta IOKpAICHHS SIKOCTi YKHTTA
rpoMansiH KpaiHu. Jpyruii — HajmaHHS HEOOXiTHMX
HAaBUYOK, TCOPETHYHUX Ta NPAKTUYHUX 3HAHb 1 BMiHb
3371 MOCTIHHOTO Ta CHCTEMAaTHYHOTO I JBHIICHHS 1X
npodeciiiHuX KommeTeHii. Sk mpaBuiIo, 3a04YHO
BUSBJISIFOTH O2)KaHHS HABUATHCS 0COOH, SIKi TIPAIIOIOTh
Ta BXXE MaroTh ab0 CEpeHIO OCBITY, a00 mpodeciiiny
MiATOTOBKY CEPEJHBOrO piBHA, ab0 He3aBepIICHY
BUILly OCBIiTY. Jl0 HaBuaHHS IX CIIOHYKalOTh pi3HI
npranHA. Hampukimaa, TOCTiiHI 3MiHH B Cy9acHOMY
PHHKY IIpali, HoTpeOn Kap €pHOro 3pOCTaHHs, IPOCTO

OaxaHHS TABUIIMTH CBii TpoQeciiiHuiA piBEHb,
HEOOXiHICTh TepeKBamidikamii, 3aJ0BOJICHHS CBOIX
TICUXOJIOTIYHUX Ta [yXOBHHX IOTPEO TOIIO.

VYkpaina npueasanacs 10 bosoHCbKOro mnpouecy
y 2005 poui [2]. Ipoiimmo Bxe maibxe 20 pokiB 3
JOCHUTB YCHIITHOTO BIPOBAKEHHS y BITYM3HSHY BHIILY
OCBITY  €BpOIHTErpalifHUX  NPHUHIMIIB,  TPOTE
aKTyaJIbHICTh TE3W «HABYAHHS BIIPOJIOBXK IKUTTS»
(LLL) ©e BTpaueHa # mnonuHi. Mu Hapasi cho-
CTepiraéMO HOBHH BHTOK CTPIMKOTO PO3BUTKY
HAyYKOEMHHX TEXHOJIOTiH, TIOB’S3aHy 3 UM IIPOIIECOM
mepe0yIoBy CIEKTPY MpPIOPUTETHUX Tairy3edl eKo-
HOMIKH, III0 3MIiHIOE, ¥ CBOIO 4Yepry, MOTPeOH PHHKY
mpani. ¥ mpoMy 3B’S3Ky HEOOXiTHICTH IIiIBHIICHHS
CBOTO KOHKYPEHTOCIIPOMOIKHOTO (paXxOBOTO PiBHS THX,
XTO BXKE€ Ma€ IEBHUH PiBEHb OCBITH, a0 X04e OTpH-
MaTH BHIIY OCBITY, HE 3aJIMIIAI0YH CBOTO MicIs Mpatii,
€ HAraJbHOIO MOTPEOOI0 HE TUILKH YWICHIB BITUM3HS-
HOT'O COLIiyMy, aJie i 3a/1aueto CyCIUIBHOIO.

Ocob6smmBocTi 3204HOi (popMM HaBYaHHA. Y
Tabu. 1 HaBeleHO PO3MO/IT HaBYAIBHUX TOAMH IS 3a-
049HOi (hOpMHU HaBYAHHS HA TPHUKIAL] MEKITBKOX ITHC-
numutia. bagumo, mo npaktiarao 90 % roauH Bix 3a-
TaybHOI KITBKOCTI BiBEICHO HAa CaMOCTIHHY PoOOTY
cryneHTiB. OOpasHO KaKy4H, CTYACHT 3aUIIA€THCS
caM Ha caM 3 BEIHKAM OOCSTOM TEOPETHYHOIO
Mmarepially 3 TEeBHOI IUCLUIUIIHM, SIKUH HOMY
HEoOXiJHO ONpallOBaTH CaMOCTiiiHO, HA0yTH HaBUYOK
NPaKTHYHOO 3aCTOCYBaHHS BHBYEHOTO HABYAJIBLHOI'O
Marepiaiy, Ta B Iepioj eK3aMeHalliifHoi cecil cKilacTh
eK3aMeH abo 3allik.

Tab6mmms 1
Po3mo/1i1 HaBYaIbHUX TOJIMH
- ®opma
3arajbHa . Camocriiina . P
. . AynuropHi MACYyMKOBOTO
Ha3zBa qpucuumiinm KIJIBKICTH poéora,
ro/KpemTin TOIMHH rox KOHTPOJIIO
P 3HaHb
Ontrka 180/6 16 164 eK3aMeH
di3uka aroma i siipa 180/6 20 160 eK3aMeH
CrieriaibHUiA 1BUYHUT .
¢ 180/6 14 166 sanic
NIPAKTUKYM
EnexTpoauHaMika 180/6 22 158 eK3aMeH
Orxe, OesmocepesiHiii  KOHTaKT  CTyJeHTa-  CTYJEHTIB JEeHHOI (OpMH, IXHE caMoCTiiiHe HaBUaAHHS
3a0YHMKa B HaBYaJbHIA CHCTEMi BHKIAQNAu-CTyJEHT  Ma€ OyTH CUCTEMHHM Ta KEPOBAHHM.
BiZIOyBa€eThCs MIPaKTUYHO JIHIIe iz qac VY 3B’s13Ky 3 uuM, po3pobneno «Ilnan opranizarii

eK3aMeHaIlHOT cecii. Y mboMy 3B’SI3Ky, BUKJIAAa4 HE
Ma€ 3MOTH OCOOHMCTO Ta IOCTIHHO KOHTPOJIOBATH
CaMOCTIfHy poOOTY CTyJeHTa BIPOAOBXK CEMECTpY, 1
Horo 3ajava Moisrae B TOMY, 00 HaaaTH PEeKOMEH-
Janii Ta HaBUMTH CTY/EHTA-3a04YHUKA CHUCTEMHO Ta
npodeciiiHo TnpamoBaTH 3 JITEPaTypol CaMOCTIHHO.
Xoua CTyHZEHTH 3a09HOi (pOopMH HaBYAHHS HE MAlOTh
MOCTIMHOTO KOHTaKTy 3 BHKJaJadyeM, Ha BiIMiHYy Bif

caMocCTiitHOT poOOTHY», SIKUIl CTYAEHT OTPUMYE Ha TO-
4yaTky cemecTpy. [IpuKkian Takoro IulaHy IOJaHO B
Tabn. 2 3 gucrmiunind «OnrTuka». Beck HaBYanbHUN
MaTepial po30HTO Ha TEeMH CaMOCTIHHOI POOOTH, IO
KO>KHOT TEMH BIJIHECEHO IEBHI NPAaKTHUYHI 3aBIaHHSA, a
camMe, po3B’sI3aHHS 3a/lad Ta BAKOHAHHS JJOMAIIHIX po-
3paxyHKOBHX JabopaTopHUxX poOiT. Sk Gaummo, TadI.
2 BigoOpakxa€ OCHOBHMH BHJ HaBUaHHS CTyACHTa-3a-
OYHHKa — II¢ JIOMAIIHIO CAaMOCTiifHY poOoTYy.
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Tabmums 2

[Tnan opranizalii caMOCTiHHOT poOOTH 3 AUCHUILTIHE «ONTHKa

Temu camocTiiiHOi poboTH
(TeopeTnyHMA MaTepian)

Po3B’g3anng 3agay 3 TeMu

PospaxyHkoBi 1abopaTopHi
pobotu

1. TIOHATTS 1 3aKOHU TEOMETPHUYHOT ONITHKH.
BinOuTr i 3aJIOMJIEHHS CBiTIa

2. [TobynoBa 300paxeHb y n3epKajiax i JIiH-
3ax.

Bigburrs 1 3alOMIIeHHS
ceitna. [ToOynoBa 300paxeHn
y J3epKaax i JiH3ax.

3. EmexTpomarHiTHa Teopis CBIiTIIA.

4. InrepdepeHLis cBiT/Ia B TOHKUX IUTIBKaXx.
[ToHATTS Ta BU3HAYEHHS.

5. Kinbist Hetotona. [IpocBiTieHHst onTuKy,
iHTepdepomeTpu.

IaTepdepenuis cBiTia B TOH-
kux 1oniBkax. Kiumeig Hero-
TOHA.

[TinroToBKa Ta BUKOHAHHS J0-
MamHboi JabopaTopHoi po-
6oTH

6. qudpakuis ceitia. [Tpuniun [roiirenca.
Merop 30H Openens.

7. Audpakirisi cBiTIAa HA MIOCKIH IIiJIHHI.

8. Judpakuis cBitna Ha audpakuidHii

Judpakuis cBiTIia Ha Kpyr-
JIOMY OTBODI, TUIOCKIH IIiTHHI
Ta MUpakmidHii pennTii

[inroToBKa Ta BUKOHAHHS J0-
MamHboi JabopaTopHoi po-
6oTH

peuritii. 3acTocyBaHHs Judpaxiii cBiTia.

9. [Monsipu3ariisi cBiTa.

10. [TornuuaHHs Ta po3cisiHHSA cBiTaa. J{nc-
Tepcist CBITIIA.

[Monsipuzarisi, mornuHaHHS Ta
PO3CIisIHHS, TUCTIEPCis CBiTIIA.

11. TermoBe BUNPOMIHIOBAHHS. 3akoHHA TEILIOBOTO Bu- | [linroroBka Ta BUKOHAHHS I0-
. . npomiHioBaHHA.  DoToenek- | MamHBOI JTabopaTtopHOi po-
12. ®oroeneKTpUIHIA e(EKT, TUCK CBITIIA. . .
TPUYHUH €EKT, THCK CBITJIA. | OOTH

OpranizaniiHoro  ocobmuBictio  «[lmany  op-
rafizamii caMocTiitHOT poboTm» € Te, 1m0 rpadik caMmo-
CTIHHOTO BHMBYEHHS T€M CTYJCHTOM HE BUSBIISETHCS
CTPOTO IPHB’ A3aHUM J0 KaJleHapsl 1, BIIOBIHO, Y Ja-
HOMY BUII3JIKy KOXEH CTYJIEHT OCOOHCTO TUIAHY€ Yac i
00’eMu CBOET camocTiiiHOI poboTu. Yce 1e, y CBOIO
4epry, BHUCYBa€ IIOBOJI KOPCTKI BHMOTH JO PiBHS
CBIZIOMOCTI €aMoOro CTy/A€HTa, HOro JUCHUILTIHOBa-
HoCTi Ta opranizoBaHocTi. Came «I[lnan opranizamii ca-
MOCTIHHOI POOOTH» [OIOMAara€ CTyISHTOBI OITH-
MaJIbHO CIUTAHYBAaTH CBill BUIBHHU BiJ Tparli yac aiis
3aHATh, 33/1a€ TIOCIIIOBHICTh BUBYEHHS TE€M 3 Teope-
TUYHOTO Marepiaiy, 1o Mo30aBisie CTYIEHTa HENpo-
JQYKTHUBHO BUTpadaTH cBiif yac. To0To, mpu3HaUYEHHAM
«IInany opranizanii camocriiiHoi poOOTH» € y3roa-
JKEHHSI, KOOpAMHALIS Ta CHPUSHHS OUThII e(eKTHB-
HOMY YIpPAaBJIiHHIO CaMOCTIHHOIO POOOTOI0 CTYJECHTa-
3a0YHMKa 3a BCIMa BHJAMHU 3aHAThb. 3aBISKH 1IbOMY
CTYZCHT Ma€ 3MOTy BUOpaTH ONTHUMAJIHHUNA TEMIT CBOET
CaMOCTIHOT POOOTH Ta CBOEYACHO MIATOTYBaTH BCi
HeoOXiIHi 3aBIaHHs 10 cecil. Bee 11e, B KiHIIeBOMY TIiJI-
CYMKY, palioHalli3ye HOro MOMAIIHIO POOOTY, CKOPO-
YyrOUYd Hee()eKTHBHI BUTPATH Yacy.

@®opmyBaHHS HEOOXIJHHX CTYAEHTY 3a04HOi
(opMH HaBYAHHS HABUYOK Ta BMiHb IIPAKTHYHOTO 3a-
CTOCYBaHHSl OTPUMAaHUX TEOPETUYHUX 3HAaHb BiNOY-
BAa€ThCS IIiJl 4aC CaMOCTIHHOTO pO3B’sA3aHHS 3ajaad.
CryneHt, 3rifHO 10 IUIaHy OpTraHi3amii camocTiifHOl
poboTH, OTPUMYE 3a BapiaHTOM 3ajadi, sIKi PO3B’sI3y€
JoMa i oOpMITIOE iX y BHTIISAL JOMAIIHIX KOHTPOJb-
HUX poOiT. Ilim Yac KOHCYJbTAIiil CTYyIEHT OTPUMYE
BiJl BUKJIaJa4a HEOOXiJHY JIOIIOMOTY 3 TEOPETUYHHX
NUTaHb Ta PO3B’S3yBaHHS 3a/ad, SKi BUKIUKAIH Yy
HBOTO TPYAHOILI IiJl YaC BUKOHAHHS JIOMAIIHIX KOH-
TPOJILHHUX POOIT.

BnposagxeHHsi po3paxyHKOBHX JiaGopaTop-
HHUX po6iT. Benukuii o0csr roanH, mpu3HayeHNX Ha ca-
MOCTiIfiHY poOOTy, CHOHYKaB J0 3amlpOBaPKEHHS

HACTYITHOI OpraHi3aliifHO-METOJUMYHOI CXEMH IPOBeE-
JeHHs JJa00OpaTOpHUX 3aHATh. YacTHHA 1ab0paTOpHUX
poOIT BHKOHYETBCSI BAOMA SIK PO3PaxyHKOBI jlabopa-
TopHI poboTH. [lepeBipka BUKOHAaHUX PO3PaXyHKOBHX
JIOMAIIHIX J1Tab0paTOpHUX POOIT MPOBOAUTHCS MiJ| 4ac
ex3ameHauiiHoi cecii. Pemra nabopaTtopHux pooOiT
TPAIUIIIHHO BUKOHYETHCS B ayIWTOpIi miJa 4yac cecii,
TOOTO MalOTh CYTO €KCIIEpUMEHTAIbHUI XapakTep. 3a-
3HAUY€Ha OpraHi3aliifHO-METOJUYHAa CXEMa IIPOBE-
JEeHHS Ta00paTOPHOTO 3aHSTTS Ta KOHTPOIIO PE3yib-
TaTiB 1032 ayIUTOPHOI CaMOCTiifHOT poOoTH ToTpedye
BIJITIOBITHOTO METOIUYHOTO 3a0e3neueHHs. Y 3B sI3Ky
3 UM, OyJI0 po3po0iIeHO «30UIHT IS CAMOCTIHHOT po-
00TH», KU MICTUTh OPMH TOTOBUX HE3aIIOBHCHUX,
HPOTOKOJIIB PO3paxyHKOBHX JlaboparopHux pooit. Cty-
JICHT BUOMpAE, 3T1THO JI0 BapiaHTy, eKCIIEPHUMEHTaIbHI
JlaHi, HeOOXIiIHI /11 BUKOHAHHS PO3PaXyHKOBOI J1a00-
paTopHoi pOOOTH, 1 3aMOBHIOE TAOJHIN, MOJAHI Y
«30oHmmUTI U1 caMOCTiHHOT PoOOTH», BUKOHYE HEOO-
XiHI po3paxyHKH, Oyaye rpadiku, poOUTh BUCHOBKU
BIJITIOBI/THO 710 TTOCTaBJICHOI METH Y PO3paxyHKOBIH J1a-
OoparopHiii poOoTi. Y mpomy 3 3ommTi odopM-
JIOETHCS PO3B’SI3aHHSA JOMAIIHIX 3a/1a4.

JlocBin mokasye, MO0 CTYJIEHTH 3a049HOI (opMHu
HaBYaHHS, 3aIIOBHIOIOYN «30IIUT AJIsI CAMOCTIHHOT po-
060TH», 3aCTOCOBYIOTh HAaBHYKHM Ta BMiHHI, HaOyTi
HHMU ITi]T 4ac Mparii Ha CBOiX poOOUYNX MICIISX, 1€ BOHH
MOCTIHO MAIOTh CIIPaBY 3 pi3HUMHU GopMaMu HaxoBoi
JOKyMEHTAIlil, IKy BeAyTh Ha CHOTO/HI, B TOMY YHCIII,
B CJIEKTPOHHOMY BUIITIAL. Y 3B 43Ky 3 UM, KOPHUCTY-
FOYHCh TAKHM 30MIMTOM, BOHH HOIIUPIOIOTH CBOT MOB-
CSK/IEHHI TNpodeciiiHi HaBUYKM Ta BMIHHS Ha HaB-
YanpHy IisUIBHICTS 1, BIATIOBIIHO, IXHE HABYAHHS ITEpe-
TBOPIOETHCS Ha 3HAHOMUI [T HUX BHJ JisSUTHHOCTI. 3
iHITOro OOKY, IXHS HAaBYAIBHO-ITI3HABAJIbHA JIISUTBHICTh
HaJa€ 3HAHHS, HEOOXIOHI JUIsI CHCTEMAaTHYHOTO PO-
3BUTKY Ta HOTIHMOJICHHS MPOpeciiHUX KOMITETEHIIH.
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MeToauka po3paxyHKy PeiiTHHIOBHX OLIHOK.
Ormucani oco0MMBOCTI 3209HOT (hOpMH HABYAHHS 3yMO-
BJIIOIOTH CHCTEMY KOHTPOJIIO HaBYAIBHOI JiSUIBHOCTI 3
KO’)KHOTO BHJIIy CaMOCTIHHOi pOOOTH CTYACHTIB. Y
I[OMY 3B’ 53Ky pO3pO0JICHa METOTUKA PO3PAXYHKY IiJI-
CYMKOBOI pEHTHHTOBOI OIIHKU 3 JUCIUILIIHM, B SIKii
IiICYMKOBa PEHTHHIOBa OIIHKa BU3HAYAETHCS SIK pe-
3yJIbTYIOYa 32 BCIMa CKJIQJIOBHMH CaMOCTIHHOTO HaB-
yaHHA. ToOTO BinOyBaeThCs:

e OWIHIOBAaHH IiJ] Yac eK3aMeHy abo 3aliKy ca-
MOCTIHHO BHBUEHOTO TEOPETHYHOTO MaTepiaiy 3 IHc-
LHILTIHY;

e OIIHIOBaHHA IiJ Yac €eK3aMeHaliiHoi cecil
PO3B’SI3KIB 3a/1a4, sIKi 0pOpMIICHI y BUTIIAI JOMAIIHIX
KOHTPOJILHUX POOIT;

e OIHIOBaHHS I 4Yac eK3aMeHalliiHoi cecii
TEOPETHYHOTO 3aXHCTy PO3PaxyHKOBUX Ta ayAHUTOP-
HUX JIAOOPaTOPHUX POOIT.

Otxe, MiJCyMKOBa PEHTHHIOBOI OLIIHKH MICTUTB
OLIIHKH 33 YCHHH 3aXHCT AOMAIIHIX KOHTPOJIBHHUX Ta
PO3PaxyHKOBHUX JTa0OPAaTOPHUX POOIT, 32 BAKOHAHHS Ta
TCOPETHYHMN 3aXWUCT aAyIUTOPHHUX JIAOOPATOPHHUX
po6iT. [Ipu mpoMy, B OHAKOBiiT Mipi BpaXOBYIOTBCS SIK
pe3ynbTaTH ayAMTOPHOI, TaK i caMOCTiiHOI poboTh
cryzaenrta. CiiJ 3a3Ha4MTH, IO MiJCYMKOBa PEUTHH-
roBa OIIHKa PO3PaxOBYETHCS JIMIIE 32 YMOBH, KOJHU
CTY/ICHT aTeCTOBAaHUI 3a BCiMa BUaMH PEUTHHTOBHX
3aBadb. CIij] 3a3HaYMTH, 1110 BCI OL[IHKY 34 BUKOHAHHS
CaMOCTIHHUX PEUTHHIOBHX 3aBIaHb € HE3AJICIKHHMU.
To6T0, HasiBHICTEL X04a O oHiel HE3a40BIILHOT OIIHKH
32 BHKOHAaHHS OyIb-KOTO PEHTHHIOBOTO 3aBIAaHHS
o3Hadae, mo «[1maH opraHizarmii caMOCTiitHOT poOoTm»
HE € BUKOHAHUM, 1 CTy/IEHTH HE OTPUMYIOTh JAOITyCK 10
ek3aMeHy a0o 3aniky. TakuM YMHOM JIOCSATAETHCS 1O-
CTaTHIN piBEHh KEPOBAHOCTI 032 ayJUTOPHOI cCamo-
CTifHOT poOOTH CTYACHTIB-320YHHKIB 3 OOKY BHKIIA-
Jlada Ta IMiBUIICHHS CTYIICHIO 3arajibHOI MOTHBAIIIT 10
CYMIIIHHOT CaMOCTIHHOT SIK ayJMTOpHOI, Tak 1 mo3a
ayIUTOpHOI POOOTH.

[lincymKoBa cemecTpoBa pEUTHHIOBa OIliHKA
CKJIQJIA€TbCS 3 IIOTOYHOI CEMECTPOBOI PEUTHHIOBOI
OIIIHKK Ta eK3aMeHaIliiiHo1 (a00 3a1iK0BOT) peHTHHTO-
BOI OIIIHKH 3 YpaxyBaHHSAM BiJIOBiTHUX BaroBHX

KOC(IIi€HTIB:
o _fiRs + iR,
h+F
ne fi — BaroBmii koedimieHT MOTOYHOI

CeMeCTpOBOi PEUTHHIOBOI OL[IHKH, SIKHH JOPIBHIOE 3;
Rp — moTouHa cemMecTpoBa peTHHIOBa OLHKA; Re —
eK3aMeHalliiiHa (abo 3amikoBa) pedTHHrOBa oriHka; f;
— BaroBHii Koe(imieHT eK3aMeHAaIiiTHOT OI[IHKHU, KU
JTIOPIiBHIOE 2.

[loroyna cemecTpoBa peEHTHHrOBa  OLIHKA
PO3PaxOBYETHCS 3 PEHTHHIOBUX OLIIHOK, OTPUMaHHX 32
BUKOHAHHS KOXXHOTO CaMOCTIHHOTO 3aBJaHHS 3
ypaxyBaHHSM BaroBUX KOeQilli€HTiB:

_ ZTRr + bjRj + ZTIIRF::'
F n, + b g,

Jqe Ry — moroyHa peWTHHIOBa OI(iHKA 3a I-y
PO3PaxyHKOBY JIa0OpaTOpHY poOOTY;

Ny — KIJIBKICTh PO3PaxyHKOBHX J1a0OPAaTOPHUX
po0it; R; — mOTOYHA peWTHHroBa OILHKAa 3a
ayIMTOPHU# TabopaTOpHUil MPaKTHKYM; bj— BaroBuii
KoeilLlieHT 32 ay AUTOPHUI 1a00paTOPHUIT IPAKTUKYM,
sSkui nopiBHIOE 3; Ry — peiituHroBa omiHka 3a
BUKOHAHHS JOMAIHIX KOHTPOJIBHX poOiT; Nk —
KUTBKICTh TOMAIITHIX KOHTPOJIBHHUX POOIT.

BucnoBku. CTpiMKHH pPO3BHTOK HAyKOEMHHUX
TEXHOJIOTiH, Ta MOB’s3aHUH 3 UM TIPOIIeC MepeOya0BH
CHEKTPY TPIOPUTETHUX Tally3ed EKOHOMIKH, 3MIiHIOE
moTpeOM PUHKY mpami. Y IbOMY 3B’S3KYy HarajibHOIO
HEOOXINHICTIO HE TUIBKM WICHIB BITYM3HSHOTO
colLliyMy, aie ¥ 3ajaducio CyCHiIbHOIO € IIiIBUIICHHSI
KOHKYPEHTOCIIPOMOXKHOTO (haxOBOTO PIBHS THX, XTO
BXKE Ma€ IEeBHUH PiBEHb OCBITH.

B Hawiii neprkasi 3 i€r0 METOIO BIPOBA/KEHA 3a-
ouHa (Gopma HaBUaHHS, 00 € 0coOH, SKi BHSBISIOTH
OaxaHHS HaBUATHCS 33411 Kap €pPHOTO 3POCTaHHA,
I ABUIEHHAS CBOTO MPOQECiHHOrO PiBHS, 3aI0BOJICHHS
CBOiX IICHXOJIOTIYHMX Ta IyXOBHHX HOTpeO, He
TTOJTUIIAIOYH MICIIA TIPaLli.

OckinbKky 3a049Ha (OpMa HABYAHHS IPYHTYETHCS
Ha CaMOCTIHHOMY OIpAalOBaHHI HAaBYAIBHOTO Ma-
Tepialy TUMH, XTO HaBYaeThCs, PO3poOJIeHa METo-
JUYHA CHCTEMa YIMpPAaBJIiHHS CaMOCTIHHOIO pPOOOTOIO
CTY/ICHTIB-3a0YHHMKIB.

Sk mokasye OaraTopiuHHMH JOCBIiJ aBTOpa, BIPO-
Ba/DKEHHsI OIMMCaHOi B POOOTI METOAWYHOI CHCTEMH
VIpaBIiHHS CAMOCTIHHOIO pOOOTOO CTYIEHTIB 3209HO1
(hopMH HaBYaHHS YMOJJIUBIIIOE KOOPANHALIIO Ta CTH-
MYJIIOBaHHS iXHBOI CHCTEMATH4YHOI 11034 ayIHTOPHOL
CaMOCTiHOI POoOOTH; MiIBUINEHHS PIBHA 00 €KTHUB-
HOCTI OILIHIOBAHHS 3HaHb CTYACHTIB; MIICHICHHS 3BO-
POTHOTO 3B’SI3Ky Ha BH3HA4YEHMX €Tallax HaBYaHHS; I10-
KpAIlIeHHs] CUCTEMU KOHTPOJIIO Ta MOXKJIMBICTH OiJIbII
aJIEKBaTHOT'O KOPUTYBAaHHS HAaBYaJIbLHOTO IIPOLECY;
OiibLI PIBHOMIPHE TICHXOJIOTIYHE HABAHTAXKEHHS CTY-
JIEHTIB I Yac €K3aMEHaLiiHOI cecii; IiIBUILEHHS
BIJITIOBIAJIbHOCTI CTYACHTIB 3a pe3yJIbTaTH HaBYaJlb-
HOT JTiSUTBHOCTI.
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AHOTAIMA

Cratusita pasriexaa onpeiesieH! acleKTH, CBbP3aHH ¢ PaBHUS CTaTyT Ha ChBPEMEHHUS YUMIIHIIEH TUPEK-
TOp, criope] 3aKoHa 3a MPEIYYUITUIIHOTO U YYHIHIHOTO oOpa3oBanue U Hapenoda Ne15/22.07.2019 r. 3a cratyTa
1 IPO(PECHOHAITHOTO Pa3BUTUE HA YUYUTEIHUTE, TUPEKTOPUTE U APYTHUTE MENATOTMICCKH CIICIIHATIMCTH - IIPABOMO-
MM OT TPYIOBO-TIPABEH XapaKTep, aIMUHUCTPATUBHO-TIPABEH, YIIPABICHCKH MTPABOMOIIIHS, IPEICTABUTEIICTBO U

(hMHAHCOBO-TIpaBEH XapakTep.
Abstract

The article examines certain aspects, related to the legal status of the modern school principal, according to
the Preschool and School Education Act and Ordinance No. 15/22.07.2019 on the status and professional devel-
opment of teachers, principals and other pedagogical specialists - powers of labor law character, administrative-
legal, management powers, representation and financial-legal character.

KarouoBu qymu: ynpasiaeHCKH NPOoQUII, AUPEKTOP, YIPABIECHCKH KOMIETEHTHOCTH.

Keywords: management profile, director, management competencies.

BBBEJIEHUE

B cBBpeMEHHOTO OBITAPCKO YUMITHINE H3KITFOUH-
TEJIHO 3HaUYMMa € poJIsiTa Ha YUWIMIIHUS AUPEKTOP.
HerosusT npaBeH cTaTyT ce peryiaMEHTUPA B 3aKOHOBH
U TOJ3aKOHOBU HOPMATUBHU JOKYMEHTH - 3aKOH 3a
OPEIYYHINITHOTO W YYHIHITHOTO OOpa3oBaHWE U
Hapen6a Nel5/22.07.2019 r. 3a cratyTta u npodecuo-
HAJTHOTO Pa3BUTHE HA YUUTEIUTE, JUPEKTOPUTE U JIPY-
TUTE MEeJarOTUYECKH crienuaaucTu. [leiftHocTTa Ha yuu-
JUIIHAS TUPEKTOP B 00pa3oBaTeHATA WHCTUTYLUS €
MHOT00Opa3Ha, Mopajand TOBa, Y€ TOW M3MBIHSIBA pa3-
JIMYHH 110 ChIbPKAHUE U 00EM YIIPABICHCKU Oy HKIIHH.
Hanaramure ce npouecu Ha JeLeHTpaIu3alus B yuu-
JUITHOTO 0Opa3oBaHWE BOIAT /IO paslpeleiicHHe Ha
3aJIbJDKEHUS] U JIelerTMpaHe Ha HOBH OTTOBOPHOCTH U
pa3BHUBaT KanalMTeTa Ha YYWIMIIHATA OpPraHU3alys.
Ot Bcruku (OpMH Ha ACTIEHTpANTH3aIUsl (PHHAHCOBATA
€ BOJZICILA U ONpeAesis MO3HABAHETO U NMPUIJIaraHeToO Ha
MEXaHM3MHU Ha Ipoleca MO BBbBEXKJAHE Ha JeJerupa-
HUsl yuuiuileH Oro/pkeT. Bcuuko ToBa mpeamonara
YIpaXHSBaHETO HA HOBY MPAaBOMOIIUS U HOB CTAaTyT HA
YVUWIUIIHAS JTAPEKTOP 3a Ja MOXE TOW Jla OCHTypH
e(heKTUBHOTO yIpaBIIEHUE HA TIEPCOHANIA ¥ BUCOKO Ka-
YeCTBO Ha 00ydYeHHe Ha mojpacTBamuTe. ToBa Hamara
HEOOXOIUMOCTTA OT YCBOSIBAHE HA HOBHU YIPaBICHCKH
KOMIIETCHTHOCTH, KOUTO J1a OBJAT NMpPUIAraHd B MPO-
1ieca Ha yIpaBJIeHUe Ha 00pa3oBaTeIHaTa HHCTUTYIUS.

ACIIEKTHU HA ITPABHUS CTATYT HA
JAUPEKTOPA

[IpaBoMouMsITa HA YUHIIMIIHUS TUPEKTOP, KOUTO
TON OCBIIECTBSIBA 3aKOHOCHOOPA3HO B YIPABIECHUETO
Ha YYWJIMIIETO CIIeBa JIa ce pasmiexaar npe3 Gokyca
Ha HETOBWsI TIPABEH CTATYT. 3aKOHBT 32 MPE Iy IHITHII-
HOTO W YYWJIHITHOTO 00pa30BaHUE ypexaa CTaTyTa U

pena 3a 3aeMaHe Ha JUIBKHOCTTA ,,TUPEKTOP®.
CerinacHo w257 an.l OT TO3U 3aKOH JUPEKTOPHT €
,,OpTaH 3a YIpaBJICHHE U KOHTPOJI Ha Ibp)KaBHA WM
oOmuHCKa 00pa3oBaTeTHA MHCTUTYIIMH B CHCTEMaTa
Ha TPEAYYWINITHOTO W YYWIHIIHOTO OOpa3oBaHHE.
Tolf mMa 3aKOHOBOTO 3aJBIDKCHHE Ja OpPTaHU3Wpa U
KOHTPOJIHpa IUIOCTHATA ACWHOCT HA YYWIHIIETO, B
CHOTBETCTBHE C IIPABOMOIIMATA MY, OIpPEIEICHH C
IBP)KaBHUAT 0Opa3oBaTeNieH CTaHAAPT 3a cTaTyTa U
npo(eCHOHAIHOTO Pa3BUTHE HA YUUTEIUTE, TUPEKTO-
puTe U JApyruTe IENaroruyeckud crenuanuctu. B
CBOTBETCTBUE C TAX TOW M3/aBa 3anoBeau. [Ipuetust c
Hapenba IbpKaBeH 00pa3oBaTeieH CTaHIApT Ch3JaBa
MIPEIIIOCTaBKY 32 TIOBUIIIABAHE HAa aBTOPUTETA U COLIH-
QTHUS CTaTyC Ha YYHINITHAUA AUpeKTop. OCHOBHO He-
TOBO 3aJbJDKCHIE € J1a TT03HABA W MpIJIara HOpMaTHB-
HaTa ypeznda, OTHacAIIa ce IO CUCTeMaTa Ha MpeIydIn-
JHITHOTO W YYWIMITHOTO 00Opa3oBaHUE B Ka4eCTBOTO
My Ha paboTonaren u ppkoBoauTel: Komeke Ha Tpya,
3aKoH 3a NMPeIyYMITUIIHOTO ¥ YIUIHITHOTO 00pa3oBa-
HHE, 3aKOH 3a MpoeCHOHATHOTO 00pa3oBaHue u 00y-
YeHHE, 3aKOH 3a OOIIECTBEHUTE OPHUYKH, 3aKOH 3a J10-
CTBIT 10 O0IIecTBeHa WHpOpMaIKs, 3aKOH 3a 3allnuTa
Ha Ju9HUTe AaHHW ¥ OOII periiaMeHT 3a 3alluTa Ha
muunute nanuu (GDPR) - permament (EC) 2016/679
Ha EBponeiickus napnament u Ha CbBeta Ha EBponeii-
CKHSI ChI03, 3aKOH 3a 3aKpHJiia Ha JIETETO, 3aKOH 32 CO-
LMAJTHOTO MOATIOMAaraHe, Abp>KaBHUTE 00pa30BaTEIHU
CTaH/apTH U JIpyTr¥d HOPMaTHBHU aKTOBE.

OcHoBHUTE (YHKIUHM, KOHTO XapaKTepu3upaT
JUTHKHOCTTA ,,IUPEKTOP* ca yIpaBJIeHCKATa, KOHTPOJI-
HaTa U mpeJcTaBuTeNHaTa. KaTo opran Ha ynpaBieHne
TOM TMpeiCcTaBiisiBa HWHCTUTYLHATA TIpea  peaula
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IbpyKaBHU, PETHOHAIHN M OOIIMHCKH OPTaHU M Opra-
HU3aWH. {UPEeKTOPHT CHIIO KAKTO YUUTEIHUTE U3IIBII-
HSIBA CBOUTE 3aIbJDKCHIUSI M YIIPAXKHIBA (PYHKIIUUTE CH,
ChOOpa3HO yTBBPIICHATA OT MUHHCTBhpPA Ha 00pa3oBa-
HUETO U HayKaTa JUITbXHOCTHA XapaKTEpUCTHKA, B KO-
SITO ca MOCOYEHU CIEAHUTE U3UCKBAHUS:

e J1a MO3HABA U MpuUJjiara 3aKOHOBUTE U TIO3aK0-
HOBHTE HOPMATHBHH aKTOBE B CHCTeMaTa Ha Hapo.-
HaTa IPOCBETa;

® CTIOCOOHOCT Ja TUTaHUpa, OPTaHU3Upa U KOH-
TpOJNHpa IEeHHOCTH, CBBP3aHU C W3ITBIIHEHHUE Ha Ipe-
KHATE 3aIBIDKCHHAS;

® CTIOCOOHOCT Ja paboTH B €KHIT,;

e CIOCOOHOCT Jla aHaIM3Upa, CUHTE3Upa M Ja
B3eMa PElICHUS;

® KOMYHHKATHBHU CIHOCOOHOCTH M YMCHHS 3a
pelllaBaHe Ha HECTAHJAPTHH MPOOJICMH U CUTYAITUH.

C BBBEJICHUAT OT 3aKOHOJATEIS JbPKaBeH 00pa-
30BaTeIICH CTAHIAPT CE OMPECIIAT HETOBUTE (DYHKITHH,
oOpazoBaHue 1 TpodecHoHANTHA KBaTU(HUKAIIHS 32 3a-
eMaHe Ha JUTBKHOCTTA ,, JUPEKTOP*‘, KAKTO U MPaBOMO-
mHsATa My. 3aKOHOJATEIST ChC 3aKOH € OTPEACIHI B
rI1aBHU (YHKIWHU - YIpaBICHCKA U KOHTpoiHa. OcBeH
TOBA TUPEKTOPBHT MPEICTABIABA HHCTUTYIIUATA, KOSTO
PBHKOBOJIU TIPE]l OpTaHy U JIMIIA, C KOUTO TS MMa OIpe-
JICIICHH (DMHAHCOBU U CTOMAHCKH B3aMMOOTHOIIICHHS.
Toit o cunara Ha 3aKoHa 3a MPEIYyYWINIIHOTO U yIU-
JMIIHOTO 00pa3oBaHKe YIPaBIIsiBa U KOHTPOJIUPA IPO-
[IECUTE B YUMIHIIETO, HACOUEHU KbM MOCTUTaHE Ha OC-
HOBHATa LeJl - NPOBEXJaHe Ha KauecTBeH oOpa3oBa-
TEJTHO-BB3MUTATENICH IIPOIIEC.

CKITIOUBaHETO Ha TPYHAOBUTE JOTOBOPHU C TUPEK-
TOpUTEe Ha 00pa30BaTETHN MHCTUTYINH CE M3BHPIIBA
OT MHUHHCTBpPa Ha O0pa30BaHHMETO M HAayKaTa, MHU-
HUCTBpPA Ha MIIAJICKTA U CIIOPTAa M MHHUCTHPA HA KYII-
TypaTa - 3a Ibp)KaBHATE YUWIHIIA, U OT HAYaJTHAKA Ha
CBHOTBETHOTO PernoHanHo ympasieHue Ha oOpa3oBa-
HHUETO - 33 IUPEKTOPUTE HA OOIIMHCKU YUUITHUINA.

B un.33 an.1 or Hapenba Nel5/22.07.2019 r. 3a
cTartyTa U mpoheCHOHATHOTO Pa3BUTHE HA YUUTEIIHTE,
JIUPEKTOPUTE U APYTUTE MEJArOTMYECKU CIICIUATNCTH
Ce periTaMeHTHpaT W3WCKBAaHMATAa 3a 3acMaHE Ha
JUTBKHOCTTA ,, IUPEKTOP™, & UMCHHO: KaHIUIATHTE Ja
ca mpuaoOmiH Bucmie oOpa3oBaHUe ¢ 00pa30BaTEITHO-
KBaJH(HUKAIMOHHA CTETIEH ,,MarucThp" W Ja UMar He
MO-MAJIKO OT 5 TOJOMHH YYHUTEICKH CTaX. V3UCKBaHU-
ATa 32 MPUIOONTA IeJarorniecka CIeUaTHOCT H TIPO-
(decuonamHa KBaMUGUKAIMUS ,,ydUTeA MO... HMaT
B)XHO KJIIOYOBO 3HaueHHE 32 e(heKTHBHOTO YIIpaBlie-
HUe Ha yuyuiuieTro. [1o To3u HauuH M3NbJIHSABAUKU U
YUUTENCKH (YHKIUHM JUPEKTOpa IMO-€(PEKTUBHO Il
OCBINECTBSIBA TEAATOTUIECKH KOHTPOJ BBHPXY pado-
TaTa Ha yduTenuTe B ydeOHM yacoBe. Ha To3u etam ot
pa3BUTHE HA YYWIUIIHOTO 00pa30BaHKe Y HAC TPYIHO
O ce BB3MpHEN MOIXOJA 3a HAa3HAYaBaHE HA YYH-
JIUIHU TUPEKTOPH O3 Me1arorndecka CrelHalIHoCT U
MPaBOCIIOCOOHOCT, KOUTO Ja U3MBIHIBAT CaMO (PYHK-
UMUTE HAa YUYWINILIHA MEHUKbpU. B TO3M acnekT Beue
MMa TPUJIOKEHA pa3iIMiyHa MPaKTUKa B YUMUIUIIHOTO
yrpaiieHue B X0NaHIus U AHIIIHS, B KOUTO C€ Ha0JII0-
JlaBa WHTEpecHa TpaKTUKa - TPHUBIMYAHE Ha Me-
HUDKBPU OT OM3HECA 3a YUWIUIIHU aupekTopu. Cro-
pen M. TIspBanoBa, TOBa ce PaBH ¢ LEeN a ce NoA00pH

YTIPaBICHUETO HA YUMIIMIIETO, KaTO CE TOOIMKHU TO IO
KJIACHYECKOTO yNpaBlIeHNE Ha OM3HEC OpraHM3aLUNTE
[13:50]. BeBeneHusT AbpiKaBeH 00pa3oBaTelicH CTaH-
JapT HE M3UCKBAa KaHAUNATHUTE 3a YUWIUIIHU JHPEK-
TOPH Jla UMaT AOIBJIHUTEIHO NPUI00HTa KBATU(HKA-
LU [0 YYMITUILEH MEHUDKMBHT WM J1a Ca y4acTBaJIU
B KBAIM(HUKALMOHEH Kypc MO MPOOJIeMH Ha yUYHIIMII-
HOTO yInpaBiieHHe. ABTOPBT Ha CTaTUSATA U3Pa3siBa CTa-
HOBUILETO CH, Y€ KaHAWIATUTE 33 yUMIHIIHNA AUPEK-
TOPH IIPEAN KaHANAATCTBAHE 32 Ta3H JUTHKHOCT TPsIOBa
Jla UMaT OIPEAEIECHH! YIPaBICHCKHA KOMIIETCHTHOCTH,
MPUAOOUTH B TIPOIeca HA yUaCTHE B Pa3NuIHA (HOPMHU
Ha HempeKbCHaTa npodecrHoHaHa KBamupukanus. B
TOBa OTHOILICHHWE MOXE Ja ObJe MPOydYeH ONUTa Ha
Wranus u Crnosenus, 3a koiito M. ITspBanoBa B cBOs
myOsuKanus ,, Y YUITHIHAST MEHHIDKBD U Juep. Ten-
JICHIIUU U €BPOIEHCKH NepCIeKTUBU  MTUIIIe, Ye KaHIH-
Jatute 3a aupekTopu B ClIOBEHUs IPUKITIOYBAT 00yde-
HUETO CU C U3/aBaHe Ha JIMIEH3, a B Mranus - ¢ yzao-
CTOBEpEHHE, KOETO JaBa BB3MOXHOCT Ja ce
KaHAuAaTcTBa 3a aupekrop. B CrnoBenus nuneHs ce
TIOJTy4aBa ciie]l IPEMHHABAHETO Ha CIICIIMAIHO OPTaHH-
3MpaH Kypc KbM HannoHamHarta areHuus 3a JTUIepcTBO
B oOpazoBanueTo. B Yarapus u CrnoBeHus ce HabIo-
JlaBa TCHICHIMS YYWIUIIHA JUPEKTOPH J1a CEe Ha3Ha-
YaBaT M N30MpAT OT YUHJIMIIEH OOP/ WM YUHIHIIETO.
Y Hac npoabiKaBa Aa ce BOAM OOIECTBEHA IUCKYCHS,
CBBbp3aHa C MaHJATHOCTTa Ha JUPEKTOpUTE Ha y4H-
JMIIa, B KOSITO MMa MHOTO Pa3HOIOCOYHHU MHEHHMS OT
YUUTENH, pPOIUTEIICKa OOIIHOCT M 3aUHTEPECOBAaHU
cTpaHH. /IHec Bce moBede IbP>KaBU CE OPUEHTHPAT KbM
MaHJAaTHOCT Ha JUPEKTOPCKATa ATBXHOCT C pa3ndHa
MPOABIDKUTETHOCT Ha MaHaaTute [13: 50-53].

JmexkHOCTTA ,, JUPEKTOP  CE 3aeMa Bb3 OCHOBA Ha
KOHKypC, MpoBeneH 1mo pena Ha Koxekca Ha Tpyza.
KoHKypchT ce npoBexa Mo IpeIBapUTEIHO ONpese-
JICHH MIPaBUJIa, KOUTO ca YTBBPJCHU OT MUHUCTHpPA Ha
o0pa3oBaHHETO U HaykaTta. V3UCKBaHUATA 3a 3aeMaHe
HAa [UTBXKHOCTTA ,,JJUPEKTOP cjeaBa omie Ja ObaaT
choOpa3eHn ¢ TpHeTHs Ibp)KaBeH oOpa3oBaTelieH
CTaH/apT 3a CTaTyTa U NMPO(GECHOHATHOTO pa3BUTHE HA
JTUPEKTOpa, periaMeHTHpaH B Hapenba
Nel5/22.07.2019 r. Crnen mpoBeeH KOHKYPC TUPEK-
TOpa ce Ha3HayaBa C TPYIOB JOTOBOP OT CHOTBETHUS
paboronaren, onpenelieH 1o 3akoH. Becuuku Tes3n oco-
OEHOCTH OIpe/eNAT Ha IIbPBO MCTO XapaKTepa Ha He-
TOBUTE JICHCTBUS KaTO PHKOBOIUTEN, KOUTO ChCTABIIA-
BaT HETOBUTE (YHKIMH, & TE IO CHIIECTBO MPEICTAB-
JSBAT W3IBJIHEHHE Ha 3aJBIDKCHHUS 10 TPYJIOBO
MPaBOOTHOIIEHHE C BCHYKH IMOCIECTUIM OT ToBa [15:
13-14].

C npprkaBHUS 00pa3oBaTeICH CTAaHAAPT, ITIOCOYCH
B wi.31 ot Hapenba Nel15/22.07.2019 r. 3a cratyTta u
MPo(eCHOHATHOTO PA3BUTHE HA YUHUTEIHTE, AUPEKTO-
pUTe U pyTUTe NeJarorndecky CrelualucTy ca onpe-
JeleHd (QYHKIUHTE Ha YYWIWIIHHUS JUPEKTOp, a
MMEHHO:

e [pwiara Jbp)KaBHaTa IOJMTHKA B 00JacTTa
Ha MPEAYYWINIIHOTO U YYHIIMITHOTO 00pa3oBaHue;

e DPBKOBOJM M OTTOBApS 3a ISUIOCTHATA AEHHOCT
HAa WHCTUTYIIHUATA;
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® I[UIaHHpa, OPraHU3Mpa, KOHTPOJIUpPA U OTrO-
Baps 3a 00pa30BaTEITHUS MIPOIIEC, KAKTO M 33 MIPUI00H-
BAHETO Ha KIIFOYOBU KOMIIETEHTHOCTH OT JIeLaTa U y4e-
HUIINTE;

®  U3IIBJIHSBA 33/IbJDKUTEIIHA HOPMA ITperojaBa-
TeJncKa paboTa;

e OTroBaps 3a CHa3BaHETO M IPHJIAraHeTo Ha
HOpMaTHBHATa ypeaba, OTHACSAIIA Ce A0 MPeyYHINIL-
HOTO ¥ YYHJIHIIHOTO 00pa30oBaHue;

®  OTroBaps 3a pa3pabdoTBaHETO U HU3MIBIHEHUETO
Ha YUUITUIHATE yueOHH IJIaHOBE
1 yIeOHH TIPOTPaMU;

®  OTroBaps 3a pa3paboTBaHETO U HU3MIBIHEHUETO
Ha BCHUYKU BBTPEIIHU 32 MHCTUTYLHATA JTOKYMEHTH -
NPaBWJIHKLY, TPaBWJIA, CTPATETHH, MPOrpaMHu, IuIa-
HOBE, MEXaHNU3MH U JIp.;

e OpraHusMpa M pbKOBOAM CAMOOIICHSIBAaHETO Ha
JIeTCKaTa rpajiHa WK YUYWINIIETO;

e onpenens YYWIMIIHUS [UIAH-IPUEM W TIPe.-
Jiara 3a ChriiacyBaHe U YTBbPKAaBaHEe Ha JbPIKaBHUS U
JIOT'BITHATEIHUS [UTaH-TIPUEM Ha YUCHUIIHTE,

® OpraHu3Mpa U OCHINECTBSABA MPUEMAHETO HA
JieraTa B MOArOTBUTEIHU IPYIU B JETCKAaTa IpagiHa
WK YYUITHILETO;

® OpraHu3Mpa NPUEMaHeTO WM IIPEMECTBAHETO
Ha Jlella ¥ yYeHHWIM Ha MecTaTa, ONpEeNeSiCHH C y4H-
JIMIIHUS, C ABPKABHUSI U C TONIBIHUTEIHHS AbPKABEH
TUIaH-TIPUEM;

® OpraHu3Mpa U KOHTPOJIMpa AEHHOCTH, CBBP-
3aHU ¢ 00XBAIAHETO U 33 IbPIKAHETO HA MOJICIKAIIUTE
Ha 33IbJDKUTEITHO O0yUCHHE [Iela 1/ WK YICHUIIN;

® [OJIKCBA JOKYMEHTHTE 3a MPEMECTBaHE Ha
JenaTa U YYCHHIUTE, 32 3aBBPIICHO 3aIbIDKUTEITHO
NpeyYIIHITHO 00pa3oBaHue, 3a 3aBbPIICH Kiac, 3a
CTeTIeH Ha 00pa3oBaHue, 3a MpodecuoHaHa KBATH(H-
Kalus;

® M3rOTBSI JUIBXHOCTHO pas3lHCaHue Ha Mepco-
Hajla W YTBBpXKJaBa MOUMEHHO pa3lMCaHUue Ha
JUI'B)KHOCTHUTE;

®  CKJIIOYBA, M3MEHS U IPEKpaTsBa TPYIOBHU J0-
TOBOPH C IE€AAarorMuecKuTe CHEeUaIiCTH U C Heleia-
TOTMYECKUSI TIEPCOHAN B UHCTUTYIUATA B ChOTBETCTBHE
¢ Konekca na tpyna;

e 00sBsBa CBOOOJHHTE PaOOTHH MecTa B Ofo-
poToO 10 Tpyaa, B PernonanHoTo yrnpasienue Ha oOpa-
30BaHueTo U B MHpopMalmonHara 6a3a TaHHU 32 aHa-
JIM3M U TIPOTHO3M 3a KaJpoBO o0e3leyaBaHe Ha CHCTe-
Mara Ha  MPEIYYWIMIIHOTO W YYWIHIIHOTO
obpa3oBaHue C MEJArormuecky CIenagIucT 10 3 pa-
OOTHM JHU OT OBaKaHTSBAHETO HJIM OT OTKPHBAHETO
uMm;

e ympaBisiBa U pa3BHBa epEeKTUBHO [IEPCOHANIA;

®  OCHT'ypsIBa yCJIOBHS 32 IOBUILIABAHETO Ha KBa-
mUQUKANUATA U 32 KAPUSPHOTO Pa3BUTHE HA MIETATOTH-
YECKUTE CIICLHAINCTH;

e YTBBpPXKJaBa IUIaH 3a OPraHU3UPAHETO, IPO-
BEXKJAHETO U OTYMTAHETO HAa KBaTH(HUKAUATa CHOO-
pa3HoO cTparerusiTa 3a pa3BUTHUE HA HHCTUTYLUATA;

® OpraHu3Mpa aTecTUPAHETO Ha Iejaroruye-
CKHUTE CIIEIMAINCTH;

e OTroBaps 3a 3aKOHOCHOOPA3HOTO, IEIeCH00-
pasHo, e(eKTHBHO W TPO3PavHO pa3XxoJBaHe Ha OOJ-
JKETHHUTE CPE/CTBA, 32 KOETO NPEJICTaBS TPUMECECUHHU
OTYETH TIpe]; OOIIOTO ChOpaHHWe Ha PaOOTHUIMTE U
CITy)KHTEIIUTE 1 OOIECTBEHUS CHBET;

e [OOIIpPSBA M HArPaXKAaBa Jela U YUCHHUIIH;

e  [OOIIPSIBA U HarpakJaBa IeiaroruueckH crie-
LUAJMCTH ¥ HETIEAArOTHIECKH NIEPCOHAI,;

e Hajara CaHKIWU Ha YYCHHIIH;

e Hajara AWCUMIUIMHAPHU HaKa3aHWs Ha Iena-
TOTMYECKH CHEIMAINCTH U HENeJarorudeckus mepco-
Hal,;

e OTroBaps 3a OCHIYPSIBAaHETO Ha 3/APaABO-
CJIOBHa, Oe30macHa M MO3UTHBHA cpejlia 3a oOyueHue,
BB3IHUTaHUE U TPY;

e OTroBaps 3a 3aKOHOCHOOPA3HOTO M €(PEeKTHB-
HOTO YIIPaBJICHUE Ha PECYPCUTE;

®  OCBIIECTBSBA B3aUMO/ICHCTBUE C POJIUTEIINTE
1 TIPEJCTABUTENN HA OPTaHU3alNU U OOLTHOCTH;

®  B3aMMOJEHCTBA CHC CONNATHUTE TAPTHHOPH U
3aMHTEPECOBAHM CTPAHH;

e TIIpECTaBIIiBAa MHCTHUTYLMATA TIPE] aJMHHU-
CTpaly, OpTraHu, MHCTUTYLINH, OPTaHW3aINU | JINIIA;

e  CKIIOYBA JJOTOBOPH C IOPHIMYECKU U (HU3NUC-
CKM JIMIIa N0 MpeaMeTa Ha JIeHHOCT Ha oOpa3oBarel-
HaTa MHCTUTYUHSA B CBHOTBCTCTBUE C IMPCAOCTABCHUTC
My IIPaBOMOILIHKS;

e KOHTPOJIUPA M OTroBaps 3a MPaBHIHOTO BO-
JACHE, U3AaBaHC U CbXpaHABAHEC HA JOKYMCHTHUTEC B UH-
CTUTYLIHATA;

e CbXpaHJABA YUYWIMIIHUS TedyaT M Iedara ¢
n300pakeHNe Ha IbpKAaBHUA Tepo;

e ChJeiicTBa HA KOMIIETEHTHUTE KOHTPOJIHH Op-
TaHU TIPH W3BBPIIBAHE Ha IIPOBEPKH M OPTaHHU3HpPA U
KOHTPOJIMpPA M3IIBJIHEHUETO Ha NPETOPBKHUTE U Mpea-
MMHUCaHUusATa UM,

e cChpjeiicTBa Ha KOMIIETEHTHHUTE OpraHu 3a
yCTaHOBsIBaHE Ha HapyIlIeHus 1o 4i. 347 ot 3akoHa 3a
HPEAYIHINITHOTO ¥ YIUIIMITHOTO 00pa30BaHHUE;

o B M3IIBJIHCHUE HA MpaBOMOIIHUATA CHU H3/1aBa
a/IMUHUCTPATUBHU aKTOBE;

e TIIPOBEXK/Aa WIM y4acTBa B H3CIIEOBATEIICKA
JeWHOCT B o0JiacTTa Ha NMPEIYYHINIIHOTO U YUHIINII-
HOTO 00pa3oBaHMeE.

® JIMPEKTOPBT € TpeJcenaresl Ha Iefaroruye-
CKHSI CBBET M OCHI'YPsBa W3IBbJIHEHHWE Ha PEIICHHATA
my [12].

OcBeH M3IIbJIHEHHE Ha YIPaBJICHCKUTE CH (YHK-
U TUPEKTOPHT HA YUUIIUIETO U3MBJIHABA 3abJIKU-
TelHa MHHUMAJHA IperojiaBareiicka padbora c yd4e-
HUIIM B PAMKHUTE Ha 72 Yaca TOAMIIHO, T.€. TOH U3ITbJI-
HSIBA M YYUTEJICKU QYHKIMU C BCHYKH ITPOU3THUYAIIH OT
TOBa 3aJBJDKEeHMs. ToBa ompenens HeroBaTa IBOMH-
CTBEHOCT B CTaTyTa My - PbKOBOAWTEN Ha 00pa3zoBa-
TeJTHa MHCTUTYIHA U yuuTen. A. OUIMIIOB MOCoYBa, ue
B ITOJIOXKEHUETO CH Ha WICH Ha YYMINIIHHUS KOJEKTUB
JUPEKTOPHT € YITBIHOMOILIEH OT JIbpKaBara KaTo pa-
6oTozaTes Ha MepcoHalia, eIHOJNINYEH OpPraH U IiIaBeH
CyOeKT Ha yIpaBJieHHEe Ha YYHIIHIIETO, T.€. PbKOBOAN-
Tel. B ToBa cu KauyecTBO TUPEKTOPHT MIPUTEIKABA OTIPe-
JCJICHAa BJIACT, YJICH € Ha YYWJIMIIHUA KOJCKTHUB, UMa
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BB3MOXKHOCT 12 0OIIyBa HHINBHIYAJIHO C BCHYKH HJIe-
HOBE Ha KOJIEKTHBA, KaTO OJIMLIETBOPSIBA CIIPaBEJINBO-
CTTa W M3IIBJHsBA (PYHKUMATA HA apOUTHP B OTHOIIIE-
HUATA MEXy WICHOBeTe Ha Konekrtusa [17:50].

[Tpu n3nbaHEeHNE HA HAKOU (PYHKIMH AUPEKTOPBT
JieficTBa KaTo OpraH 3a YIpaBI€HHE M KOHTPOJ BBHB
BpB3Ka C MpsikaTa ¥ OCHOBHA JAEHHOCT HA WHCTUTYILIHU-
ATa - 00pa3oBaTeNHO-Bb3NUTATENHA. B KauecTBOTO cn
Ha PBKOBOIUTEN, KOHTO YNpaBisiBa M KOHTPOJHMPA
M3ITBJIHEHUETO Ha OCHOBHHU (DYHKIMHU HA YUHIIHIIETO,
TOH ce BSIBa M a/IMUHNCTPATUBEH PHKOBOJMUTEI Ha UH-
CTUTyLUATa. B TOBa cu kauecTBO TOI ©Ma IPABOMOILHU-
€TO ]a M3/1aBa 3aIl0BEeIM, KOUTO MOUIKAT Ha 00Kal-
BaHEe MO pefa Ha AJIMMHUCTPATUBHO-TIPOLECYaIHUS
KOJIEKC TIpe]] OTIPE/ICTICHN B 3aKOHA OpPraHU.

IIpaBHaTa KOMIETEHTHOCT Ha IUPEKTOPa IO OTHO-
IIEHUE Ha WMHCTUTYLHUATA, KOSITO My € IOBEpeHa 3a
yIpaBleHUE, U 3aKOHHOCTTA Ha ACUCTBUATA MYy Tpea-
CTaBJIsBA CHUCTEMa OT IPABOMOILIUS, CHBKYNHOCT OT
IpaBa ¥ 33JbIDKCHUS OT 0COOCH XapakTep, MpeaocTa-
BEHH MY 32 HOPMAaTHBHO-TIPAaBHOTO PEryJIMpaHe Ha OT-
HOIIEHUATA B YYWIHMIIE IPU OCBIIECTBSIBAHETO Ha
omnpezeneHa Biact [16:123].

3HaunTENIHA YacT OT JCHHOCTTA Ha YYHIIMIIHUSI
JMPEKTOP € CBBbP3aHa C M3ITBIIHEHUETO Ha HETOBUTE pa-
boTtonaresicku (YHKIUHU, Thil KATO TOW UMa 3abJDKE-
HHETO e)EeKTUBHO Jia YIpaBIsiBa U pa3BUBa IepcoHaa
B yuwiuiie. HeroBo HEOTMEHHO 3aabJDKEHHE € Ja
CKJIIOUBA, MPEKpaTsABa U U3MEHSA TPYAOBHUTE IIPAaBOOT-
HolleHus 1o pena Ha Kozekca Ha Tpy/a ¢ negaroruye-
CKUSI M HETEAarornuecky IEpCOHal, Jla pa3peliaBa
TIOJI3BAHETO Ha Pa3INYHUTE BUIOBE OTITYCKH Ha ITEPCO-
HaJa, J1a yTBBbPKIaBa JUIbKHOCTHHU XapaKTEPUCTHKH 32
BCSIKA JUTBKHOCT B yumiuiie. Toi CKIII0YBa JOIBIHH-
TEIIHH CIIOPa3yMEHHsI KbM OCHOBHUSI TPYJIOB JOTOBOP
Ha JIMIaTa OT NepcoHalla IPpH U3MEHEHHE Ha MPaBoOT-
HOIIICHWETO, MPU ONpeAesiHeE Ha HOBa OCHOBHA pa-
60THa 3aruiaTta, IpU ONpeeITHE HAa BUOBETE TOIBJI-
HHUTEJIHU TPYAOBH Bb3HATPAXKASHHUS: 33 TPUAOOUT IPO-
(hecrOHAJICH ONMWT, 32 KOHCYJITHPAaHE Ha POIHUTENH U
YYEHHUIIM ¥ BOJIEHE Ha 3abJDKUTEIIHA YUUIIUIIHA T0KY-
MEHTaIus, 32 paboTa C Jela U yUEeHHIIN ChC CTIeLHATHI
o0pa3oBaTeTHI TOTPEOHOCTH, 3a IPUI00UTa TIpodecH-
OHATHO-KBaJM(HKAIIOHHA CTEIICH, 32 BB3JI0XKEHH 3a
M3ITBJIHEHHUE JIEKTOPCKM YacoBE Ha I1€1arorHuecKuTe
CIEIUAINCTH, 32 OpPraHU3MpaHe Ha 3aHUMaHUs 110 WH-
TepecH ¢ ydYeHHIHTE. B M3mbiHeHne Ha Ta3u Herosa
(YHKIMA TpOM3THYAa M 3aJb/DKCHHETO My Jia
YTBBP)KIaBa TIOUMEHHOTO IIATHO Pa3MHCaHUe Ha y4H-
JIMIIETO cJe] KaTo MPEJBAPUTEIIHO € ONPENeIH YHC-
JICHOCTTa Ha MepCOHAaIa.

B kagecTBOTO M Ha paboTOHATEN AUPEKTOPA BH3-
Jlara MEHUMAITHUTE 3aIBJDKUTETHH HOPMH Ha Ipero-
JlaBaTesicka paboTa Ha Ie1arorn4ecK1Te CIeuaIiCTH,
cboOpa3HO ompezneneHUTe H3KUCKBaHMsA B Hapenba
Ne4/20.04.2017 r. Ha MuHHCTEpCTBOTO Ha 00pa3zoBa-
HHETO U HayKaTa 3a HOpMHUpaHe Ha Tpy/a ¥ yIpaKHsIBa
KOHTPOJI BBPXY TAXHOTO WU3MIBJIHEHHE. B chimus
CMHCBHJI TOW MMa pabOTONATEICKOTO 3aJbJDKEHUE Ja
00sBsiIBa CBOOOJHHWTE PabOTHM MecTa B OIOPOTO IO
TpyAa, B PermoHamHOTO ympaBieHHe Ha 00pa3oBaHH-
eto u B HpopmannonHaTa 6a3a JaHHU 32 aHAIH3HU U
MIPOTHO3M 3a KaJIpoBO o0Oe3leyaBaHe HA CHCTEMaTa Ha

MIPEAYYMUINITHOTO W YUMIHITHOTO 0Opa3oBaHUE C TIe-
JArOrM4ecKy CIEUAINCTH 10 3 pabOTHU AHU OT OBa-
KaHTSBaHETO WM OT OTKpHBaHETO MM. MMaliku npen-
BUJI M3ITBJIHEHUETO HA TOBA aJMUHHCTPATHBHO 3a1b-
JDKEHHE JUPEKTOPBT € OTrOBOpPEeH 3a moabopa u
Ha3HAYaBaHETO Ha YYWJIUIIHHS NEPCOHAN, ThH KaTo
TOW €JHOJTMYHO B3eMa PEIlICHUE 3a CKIII0UBAaHE Ha TPY-
JIOB JIOTOBOP C ONpeJeNieH OT Hero Kanauaar. B To3m
acTieKT aBTOPBT CUMUTA, Y€ CHIIECTBYBAT HE IOOpH
MIPaKTHKH, CBBP3aHH C MOA0O0p Ha KaHIUIATHTE, KOHTO
ce ompezests OT CIeUaTHa KOMHCHSI, Ha3HadeHa OT A1~
PEKTOpa, Thi KATO OKOHYATEIHOTO PELICHHUE 3a 000D
Ha KaHIUJATHUTE € Ha TUPEKTOPa, KOWTO HOCH OTTOBOP-
HOCT 3a TOBa.

YUUIUIHAAT JUPEKTOp KaTo OpraH Ha yIpasiie-
HHE Ha YYHJIMIIETO 110 CHuilaTa Ha 3aKoHa 3a (PMHAHCOBO
yIpaBJeHUE ¥ KOHTPOJI Ce SBSBA BTOPOCTEIICHEH pa3-
TOPEUTEIl ¢ OIO/PKETHU CPEACTBA M MMa 3a/IbJDKECHH-
eTo e()eKTHBHO, 3aKOHOCHOOPAa3HO M IIEJIeCHOOPa3HO
Jla YIpaBisABa YYWINIIHHS JEJIETUpaH OIODKET, 3a
KOETO MpPEACTaBs TPUMECEYHH OTYETH Iper 0OLIO0TO
cpOpaHue Ha paOOTHUIINTE U CITYKUTESITUTE U 00IIecT-
BEHHS CBHBET. 3HAYMMOCTTa Ha TE3HM OTHOIICHHS Ce
OTIpeZeNs OT XapakTepa Ha OIOKETHUTE CPENCTBA, C
KOHMTO TUPEKTOPHT HA MHCTHUTYLHSTA CE Pa3NoOpexa
IO TaKa II0COYEHOTO IpaBoMoliue. Te o cBosTa ChIll-
HOCT ca IIyOJIMYHH, TOpaay KOETO 3aKOHOJATENT Ipe-
JSIBSIBA BUCOKH M3UCKBaHUSI KbM CYOEKTHTE, KOUTO ce
pasnopexzar ¢ Tix. Ha npaBomoluero Ha AupeKTopa
Jla ce pasnopexiaa ¢ OIMKETHH CPEICTBA, CHOTBET-
CTBAT MpaBaTa 1 33JbJDKEHHUATA 332 KOHTPOJ Ha CIICIH-
IM3UPaHA MHCTUTYIHH. [IUPEKTOPBT MMa MPaBOTO U
3abJDKCHUETO /1a CKITIOYBA JOTOBOPH C IOPUANIECKH 1
(u3HYEeCKN TN BBB BPB3Ka C ICHHOCTTA HA HHCTUTY-
uATa, KoATo npexacrasisBa. OcBeH 4ye TOM AeicTBa B
Ka4eCTBOTO CH Ha MPE/ICTABISIBALLL, B TOBA CH [IPABOMO-
IIMEe BCTHIIBA B OTHOIIEHHS Ha PaBHOIOCTABEHOCT C
BBHIIIHU OpPraHM3alliyd U WHCTUTYLIUH. AHT@XKUPaHETO
Ha YYMJIMIIHATA MHCTHTYLUS B JIOTOBOpP O3HAa4aBa, 4ye
NPEICTABISIBAHOTO OT JUPEKTOPA YUHIIMILE € PABHOIIO-
CTaBeHa CTpaHa, KOSATO UMa TOETH 3aJbJDKSHHUS U Jie-
¢uHupaHu npasa 1o Hero [15:16]. B usnbiHeHue Ha
TE3H CBOM ITPABOMOIIHS TUPEKTOPA CKITFOUBA JOTOBOPH
¢ ¢UpMHu U OpraHM3alMHy, CBBP3aHHU CHC CTONAHCKATA
M3APBKKA Ha YUHIMIIETO, OPraHM3alys Ha PEMOHTH
JEWHOCTH, JOTOBOPH C U3AATEIICTBA 32 OCUTYPSIBAHE Ha
YYeOHUIU U y4eOHU ImoMaraia u Jp.

VYUIUIHAAT JUPEKTOp MMa 3aJbJDKEHHETO Jia
OKa3Ba ChJICHCTBUE HA KOMIETEHTHHTE OpraHHu IpH
yCTaHOBsSIBaHE Ha HapymeHus 1o wi.347 ot 3akoHa 3a
NpeTyYMIHITHOTO ¥ YYHIHIIHOTO oOpa3oBaHue. ToBa
3aKOHOBO 33]IbJDKCHUE NMPAKTHUECKH O3HAYaBa, Y€ -
PEKTOPBT ABIKH ChICHCTBHE BCEKU ITBT, KOraTO KOM-
TIETEHTHUTE OpTaHyu TpsiOBa Jja MpeAnprueMaT qeicTBH-
siTa, KOUTO Ca UM BMEHEHH KaTO 3aIbJDKEHHUE - YCTaHO-
BSBAaHE Ha HapyNICHUSATa W OCHIIECTBSBAHE Ha
a/IMUHUCTPATUBHO-HAKa3aTEJHOTO IPOU3BOACTBO II0
Ta3u pasnopenda. [locouenara pasnopenda e cBbp3ana
C OCBIIECTBSIBAHE Ha KOHTPOJI IO CMa3BaHE HA 3a/b-
JDKEHUSTA Ha POIAUTENNTE Jla 3alMIIaT JAeraTa CH B 00-
pa3oBareinHa MHCTUTYLHS U Ja OCUTYPST MPUCHCTBH-
€TO0 MM TaM II0 BpeMe Ha 00pa3oBaTelIHHS MPOIIEC.
ToBa 3aabKEeHHE KOPECTIOHINPA C OCHOBHOTO MPAaBO
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Ha oOpa3oBaHWMe Ha Jenara, TapaHTUPaHO OT
I'bpKaBaTa v OT MEXIYHAPOIHHUTE NMPaBHU akToBe. ETO
3aI0 JUPEKTOPBT, KaTO 3aBbJDKEHO JIMIIE J1a OpraHU-
3upa 00pa30BaTEITHUTE MPOIECH B MHCTUTYLUATA, Na
YIPAaBIIsIBa CHUIUTE U J1a OCHIIECTBSABA KOHTPOJ BBPXY
TSAX, HEMHHYEMO CIIC/IBa J]a ChoOpas3H U Ja OCHIICCTBU
KOHTPOJI BbPXY OHA3H 4acT OT TE3U MPOIIECH, CBbP3aHU
ChC 3aMKMCBAHETO Ha JiellaTa B 00pa30BaTCIHUTE HHCTHU-
TYIWU U TSXHOTO HOCEIIeHNe 0 BpeMe Ha oOpa3oBa-
TEJTHUS TIPOIIEC.

VYYMIHIHAAT AUPEKTOP UMa CTATYT Ha HaKa3BaIll
oprad. OCBeH NOCOYECHHTE IMPABOOTHOIICHHUS, KOUTO
TOW cJieBa Jja OCBHIIECTBSBA, UMa M JAPYTO 3aIIbIDKe-
HUE, CBBP3aHO C HAJaraHeTO Ha CAHKIIMY Ha YYCHUIIUTE
BBH3 OCHOBA Ha 3aKOHOBU U MOJ3aKOHOBU HOPMATHUBHU
JIOKyMEHTHU - 3aKOH 3a MPEeAyYUSIUIIHOTO U YUHIIUII-
HOTO 0Opa3oBaHue, [IpaBUITHUK 3a AEHHOCTTA HA y4H-
nuieto, ETnden konexc u np. B pasmopendute ot
WI.199 OoT UMTHpaHUsi 3aKOH ca MOCOYEHH BHUIOBETE
MEpKH U CaHKIIWU, KOUTO MOTAT J]a ce HajlaraT Ha yde-
HUIIUTE TIPU HapyIlIaBaHEe Ha 3aKOHOBUTE UM 3aIbJIKe-
HUS 110 BpeMe Ha 00pa30BaTeTHO-BB3MUTATEIHHUS TIPO-
rec. OCHOBHA pOJISl B TO3H IIPOLIEC UTPAE AUPEKTOPHT
Ha yyminuieto. Toil e To3u, KOWTO n3JaBa 3aloBeIy 32
HaJlaraHe Ha ChOTBETHHTE 10 3aKOH caHKImHU. Karto pa-
OoTomaTea Ha IEHArOTHMYECKMs W HEIeIaroruyecKu
MepPCOHAN YUUIUIIHUS JUPEKTOP UMa MPaBOMOIIHS 110
Kogekca Ha Tpyna 1a Hanmara HakazaHus Ha iepcoHaa,
CIope] TEXKECTTa Ha JIOMYCHATUTE OT TAX HApYyIIECHUS,
KaTo Mpeau HajaraHe Ha HaKa3aHUATa TOH € 3aIbJDKEH
Jla OTKpHUE TIPOLEeAypa M0 TUCIUIDITHHAPHO MTPOU3BOJI-
CTBO M J1a CIIa3M BCUYKH M3UCKBaHHMs oT Komekca Ha
TpyZAa B Ta3H YacT.

JupexTopbT Ha 00pa3oBaTeTHaTa HHCTUTYIIHS CE
SBsiBa CyOCKT Ha aJMHHHCTpPAaTHBHO-HAKa3aTeIIHA OT-
roBopHOCT. TOBa MpaBOMOIITHE CE TIPUIIAra B CIlyJanTe,
KOTaTo € MPEABHUICHO TOH J1a U3II'BJIHU 33 IbJDKEHHUE 110
3aKOH, 32 HEHM3IIBJIHEHUETO HAa KOETO Ce TPEABUKIa
Haka3aHWe C OIpeJaesieH HOpMaTHBEH akT. Herosarta
JIEMHOCT Cce MOJIIoMara OT €IMH WIM HAKOJIKO 3aM.- -
pekxTtopu. Criopen 3akoHa 3a MPEIyYIIHIIHOTO U Y4H-
JUIIHOTO 00pa3oBaHUe 3aMECTHHUK JTUPEKTOPUTE IMOJ-
MoMarar ympaBJICHHETO M KOHTpoJa B yumnuine. [Ipu
OTCHCTBHE Ha AMPEKTOpa Ha IbpiKaBHA W OOMIMHCKA
JIETCKa TpaJiHa, Ha ThPKaBHO U OOIIMHCKO YUHITUIIE
3a CPOK, MO-MaIbK OoT 60 KaneHAapHU JHH, TOU ce 3a-
MECTBa OT ONpEACNICH OT HETO ChC 3alOBEA 32 BCEKH
KOHKPETCH CIy4ail 3aMeCTHHK IUPEKTOp, a MpH
HEBB3MOKHOCT - OT OIPEJIETICH ChC 3aMOBe]] earoru-
YECKH CIEIMATUCT OT HHCTUTYIHSATA.

3amoBenTa ce u3aBa OT JUPEKTOpa, a IpH
HEBB3MOXKHOCT - OT ChOTBETHHS OpraH mo 4wi. 217 a.
1 ot 3akoHa 3a MPEIyYHUINIIHOTO U YYHIHITHOTO 00-
pazoBaHue. B TO3u KOHKpETEH cilydail AUpEKTOpa Je-
JIerupa MPaBOMOIIUS HA 3aM.-IUPEKTOP WU ITeAaror -
YeCKH CICIUAINCT, KOWTO Ja H3IbJIHsABA HEromara
JUTBXKHOCT TIpH OTcheTBHE. [lo3BaHeTO HA OTIYCK OT
JUPEKTOP HA OOIIMHCKO YUYHUIIHUINE Ce pa3peliaBa IHc-
MEHO OT ChOTBETHHS HAYAJIHUK Ha PernonaiaHo ymnpas-
JieHne Ha 00pa30BaHUETO - paboToaTeN.

MN3BOJU U OBOBIIEHUA

1. MHOroo06pa3ueTo Ha MPaBHUTE acTIEKTH B CTa-
TyTa Ha JUPEKTOpa Ipearojara A00pOTO MM I03Ha-
BaHE U ChoOpa3siBaHe C KOHKPETHUTE N3UCKBAHUSI, TIpa-
BOMOILMS ¥ 33/IBJDKEHHS C OTJIe]] 3aKOHOCHh0OPa3HOTO
OCBIIECTBSIBAHE HA OCHOBHHUTE LEIH Ha YYWIIHILIETO
KaTo oOpa3zoBarenHa WHCTUTYLHMs. M3mbiHeHHeTO Ha
pa3IMuHKU MO XapakTep U ChAbpPKaHHE YIPaBICHCKU
(YHKIMHY B 3HAUUTENHA CTEIEH ONPEIEIs MyITH(DYHK-
LMOHATHOCTTAa Ha AMPEKTOPCKATa UIBKHOCT B CHCTE-
MaTa Ha yYWJIHITHOTO 00pa3oBaHUE, KAKTO M HETOBATa
JUHAMHYIHOCT M CJIOXHOCT Ha TPYZa.

2. CraryTa Ha YYWIHIOIHAA TAPEKTOP € OPHECHTH-
paH B TPH Ba)XKHH HAalpaBJCHUS: aJAMUHHUCTPATHBHO
yIpaBJeHUE, IeAarorniecKo YIpaBJIeHUe U KOHTPOI U
CTpaTernuecKko ymnpapieHHEe Ha oOpa3oBaTelIHATa WH-
CTUTYLHA. 3aJbJDKCHUNTA, (QYHKIMHUTE M POJIUTE Ha
JUPEKTOpa ca U3KIFOYUTEIHO MHOTO, 1 38 JIa CE CIIPAaBU
C BCHYKH TSIX, TOM TpsiOBa /1a IpOSIBSIBa I'bBKABOCT U JIU-
JepcKu yMeHus. JMpeKTOpPhT Ha YyYWIHUIIETO H3IBI-
HSIBa Pa3IWYHHU N0 XapakTep (PyHKIUH U IOpagd TOBa
HE BUHATH YCIISIBA 1a TH Peasi3upa ¢ BUCOKa e(hEeKTHB-
HOCT. 3aTOBa € BB3MOXHO TOH Ja Jesierupa HIKOU OT
MIPaBOMOIIMATA CH HA YICHOBETE Ha CBOS PHKOBOJACH
eKUII. BCHUKHM Te3H acleKTH OT cTaTyTa Ha YUWIHIITHUS
JMPEKTOp M3MCKBAT MOBUILIABAHE HA HEroBaTa KBaJW-
(duKanus ype3 ydyacTHe B Pa3IMuHH HPOJbIDKUTEIHH
KBAIU(UKALMOHHM (OPMHU 33 YCHBBPIICHCTBAaHE Ha
HErOBUTE KOMIIETEHTHOCTH 110 NMPOOJIEMH, CBBP3aHH C
e(heKTUBHOTO yIpaBJICHUE Ha 00pa30BaTEIHATA UHCTH-
TYLHSL.

3. B KkoHTeKcTa Ha MO3HATH BEYE EBPOIEUCKHU
MIPaKTHKH 33 Ha3HAYaBaHE HA YUYWIMIIHU JUPEKTOPH
ciienl moadop M KOHKYpC € IIeIechoOpasHO TSIXHATa
MTOJITOTOBKA Ja ce 00BBP3Ba ¢ POPMATHO OOYICHHUE 110
MEHHKMBHT, yIIPaBIeHHE B 00pa30BaTEIHUS CEKTOD,
KaKTO M B MarucTbPCKH NPOTPaMH ,, YIIpaBieHUE Ha
00pa3oBaTeTHUTE HHCTUTYIHH .

JlutepaTtypa

1. Bamos, C. 3a KOMIIETEHTHOCTUTE B MPOQecHo-
HAJTHUS PO HAa YYWIUITHUTE TUpeKkTopu. B: bei-
rapcko crmcanue 3a obpazosanme. 2015, 6p.2, ¢.102-
114.

2. I'oposa, B. ®yHK1HsA Ha pHPKOBOAMUTEINS Ha 00-
pa3oBaTeNHaTa MHCTUTYNHUS Aa oBiacTsBa. B: Crpate-
UM Ha oOpa3oBaTeNHaTa U Hay4HaTa monuTaka. 2009,
op.3.

3. JJumutposa, C. Mozen Ha ynpaBlIeHCKU IMPO-
¢wn. B: Yopasnenue u obpasosanue, 2011, Tom VI,
€.221-227.

4. Npaxsp, II. EdextuBHuAT aupexrop B Ieii-
creue. C. 2006.

5. 3aKoH 3a NpeayYmIMIIHOTO ¥ YIHIHIIHOTO 00-
pa3oBaHue. B cuna oT 01.08.2016 T.
O6n. JIB. 0p.79/13.10.2015 r., m3m. u mom. JIB.
6p.11/2.02.2023 r.

6. Katenues, 1. 3a mpaBomomusATa Ha yIpaBieH-
CKUTE OpPraHd B YYWIHILE W HSIKOU MPOOJIEMHU B MpO-
1ieca Ha TAXHOTO zenerupase. B: buarapcko cnvcanue
3a obpaszosanue. 2016, 6p.1, ¢.82-1009.

7. Koues, H., Komes, E., Pyckosa, C. OcHOBH Ha
ynpasnenuero. Pyce, 2013.



Slovak international scientific journal # 72, (2023)

77

8. Jlmnoma, E. JIMpekTOphT HA YIWIUIIETO - CUM-
O0mo3a Mexay MeHWIKbp W Jmaep. B: Ilemarorumka,
2016, 6p.2, ¢.224-235.

9. MamxupoBa, K., Mupuesa, B., I[lurekosa, P.,
Hosges, 3. JIUpEeKTOPHT HA YUWIUIIETO U e(hEKTUBHUSI
MeHUKMBHT. C., 2002,

10. Musnosa, P. CbBpeMEHHUST YUUIHIIEH TUPEK-
TOp - QJIMUHHUCTPATOP WK 00pa30BaTelicH MEHUIKBP.
B: [IpogpmxkaBamo obpasoBanue. T.17, 2022.

11. MapHHKOBa-ﬁOpHaHOBa, C., Kax ma Obxere
yCIIeIeH YUHIHIICH TUPEKTOP?. B:
https://prepodavame.bg.

12. Hapenba Nel5/22.07.2019 . 3a craryTa u mpo-
(heCHOHATHOTO Pa3BUTHE HA YUYUTCIUTE, TUPEKTOPUTE
U Jpyrute MeJarornyecky crenuanuctd. B cuma ot
02.08.2019 r. O6H. /IB. 6p.61/2.08.2019 r., u3m. u gom.
JB. 6p.52/5.07.2022 r.

13. IIspBanoBa, M. YUNIHIIHUAT MEHWIKBD W
nuaep. TeHaeHuny U eBponeiicku nepcnekTuBu. Teo-

peTHYeH ceMHHap Ha KaTenpa ,,lIcropus Ha mexaroru-
KaTa M ymnpaBJjeHre Ha 00pa3oBaHUETO™ 1Mo ciaydait 25
TOJMINHIHATA Ha (akynrera mo memaroruka Ha CY
,,CB. Kimument Oxpuncku®. Uznatencteo Jean - Emu-
mus Hepsankosa, C., 2011.

14. Pages, I1. OcHOBU Ha BBTpEIIHUS YUUIHIICH
MeHUHKMBHT. [Tnosaus, 2008.

15. Paues, A. /IupekTopbT Ha YUMIUIIETO - TIpa-
BHH acmekTd Ha craryta My (THE DIRECTOR OF
THE SCHOOL - LEGAL ASPECTS OF HIS
STATUS). B: Socio Brains ISSN 2367-5721, Interna-
tional Scientific Refereed Online Journal. 2017, c.13-
18.

16. PankoBa, M. u ap. AHrmumiicko-Obiarapcku
peunuk. C., 1990.

17. ®ununos, A. YYWIUIIHUAT AUPEKTOP-00pa-
30BaTeNieH JIMAEP U NpodecHoHaeH MEHWIKBp. B:
busnec ympasnenue. M3nanne Ha CTomaHcka akaje-
mus ,,J1. A. llenos®, Ceumos. 2021, 6p.2, c.40-55.



78

Slovak international scientific journal # 72, (2023)

OCHOBHBIE ACTIEKTHI COJIEPJKAHUS 1 ®OPMUPOBAHUS NMEJATOTMYECKOM
KOMIIETEHIIMA

Hlaxmemosa /I.C.
K.I.H., 21A6HbLI IKCNepm

Hayuonanvnoti Axademuu o6pazosanus um. bl. Anmvincapuna

Munucmepcmea Ilpocsewenus Pecnyonuxu Kazaxcman

THE MAIN ASPECTS OF THE CONTENT AND FORMATION OF PEDAGOGICAL COMPETENCE

Shakhmetova D.

candidate of pedagogical sciences, chief expert of National Academy of Education named after Y. Altyn-

AHHOTAIHSA

sarin Ministry of Education of the Republic of Kazakhstan

DOI: 10.5281/zenodo0.8017166

B crathe paccMaTpuBarOTCA CTPYKTYpa U COACPIKAHUC MeJarornueckoil KOMIIETEHIIUM. HpI/IBe)IeH CpaBHU-
TCIbHBIN Memayﬂapo,uﬂmﬁ aHaJIu3 Ha KJIFOUEBbIC KOMIIOHEHTHI IIE€JaroruuecKoil KOMIEeTeHIIMU. TakKe OCBEILCHbI
IyTH U MCXaHU3MBbI q)OpMI/IpOBaHI/Iﬂ He,I[aFOFPI‘IeCKOﬁ KOMIICTCHIIMU B YCJIIOBHAX HCIPCPBIBHOI'O O6pa3OBaHI/I$I.
HOHBG,I[GHLI HUTOI'M U BBIBOABI O BAXXHBIX KOMIICTCHIUAX II€arora B €ro HpO(l)eCCI/IOHaJ'ILHOI\/’I JACATCIBbHOCTH.

Abstract

The article deals with the structure and content of pedagogical competence. A comparative international anal-
ysis of the key components of pedagogical competence is given. The ways and mechanisms of the formation of
pedagogical competence in the context of continuous education are also highlighted. The results and conclusions
about the important competencies of the teacher in his professional activity are summed up.

KiroueBble ciioBa: KOMHeTeHHI/IH, neaaroruka, neaaroruucckas AeATCIbHOCTh, NE€AArorndeCckoe MacTep-
CTBO, I€Aaroruyeckas KOMICTCHIIA, 3HAHUC, YMCHU, HABBIKU.

Keywords: Competence, pedagogy, pedagogical activity, pedagogical skills, pedagogical competence,

knowledge, abilities, skills.

ITpodeccronanbHast KOMIIETEHINS MIE€AArora - 3To
COBOKYITHOCTb 3HaHUI, YMEHHUH, HABBIKOB U OIIBITA, HE-
00X0IUMBIX A1 3()()EKTUBHOTO BBIOJHEHHUS CBOMX
00s13aHHOCTEH B 00JIaCTH 00pa30BaHMS M BOCIIUTAHUSL.
Ona BKJIIOYaeT B ce0s 3HAHWE TEOPHUHU U NPAKTUKH TIe-
JTarOTUKH, TICUXOJIOTUH, COIIMOJIOTHH, METOJOJOTHH
MpEeNoaBaHus, a TaKXkKe Pa3InYHbIX METOIUK, TEXHO-
JIOTHH ¥ MHCTPYMEHTOB 00yUEHHUS.

BakHoli yacTpio npodecCHOHaIbHOW KOMIIETEH-
I[UH TIe/larora sBIIseTCs] yMEHUE CO3/1aBaTh U MOAJEp-
JKUBATh NMO3UTUBHYIO, MTOAJCPKUBAIOLIYIO0 U CTUMYJIH-
pytoyo arMocdepy B Ki1acce, a Takke COCOOHOCTh
VHIMBHIYaJIN3UPOBATh 00yUeHNE, YIUTHIBAsI HHIUBH-
JyaJIbHbIE TOTPEOHOCTH M CIIOCOOHOCTH KasK/I0TO yde-
HUKA.

OnHako, mpodeccroHaNbHast KOMIIETCHIHS Te/ia-
rora He OTPaHWYMBAETCS TOJHKO YMEHHUSAMH B 00J1aCTH
MperoaBaHus, HO TakXKe BKII0YaeT yMeHHe paboTaTh
B KOMaH/ie C KOJJIETaMH, POIUTENSIMH M YUCHHUKaMHU,
YMEHHE HCTIOJIb30BaTh COBPEMEHHBIE TEXHOJOTHH U
METOJIbI 00Yy4EHHS, a TAKIKE CIOCOOHOCTh K CamMopas-
BUTHIO W TIOCTOSSHHOMY ITOBBIIIIEHUIO KBATH(HUKAIIHH.

3apyOexHble CTpaHbl aKTHBHO paboTaloT Haj
(hopMHpOBaHMEM NEAATOIMIECKON KOMIIETEHIIMH B 00-
pasoBanun. Hanpumep, B @uHIIHIMM Negarorudeckas
MOJTrOTOBKA SIBIISIETCA BBICOKONPUOPUTETHBIM HAIpaB-
neHueM. B yueOHbIX 3aBeneHUAX OUHISHANU TIpero-
JlaBaTeII IOJDKHBI IPOUTH O0JIee MATH JIET 00yUeHUs U
MPaKTHUKU Iepes TeM, Kak OHH MOTYT paboTaTh B IIKO-
nax. B paMmkax 3Toi mOATrOTOBKH, OyIyIIHe Mefaroru
MOJYYaroT 3HAHWUSA M HABBIKM 110 MCIOJIH30BAHUIO pa3-
JMYHBIX METOJIUK, TEXHOJOTHH, M ICHXOJIOTHIECKHIX

MOJXOJ0B, KOTOPBIE IIOMOTalOT OOECIeYnTh Kade-
CTBEHHOE 00y4EHHE AJISI BCEX YHaIInXCs.

B CIIIA MHOTHE yHUBEPCUTETHI IPEIAraroT Mpo-
TpaMMBI, KOTOpBIE HAILlEJICHbI HA MOBBIIICHUE Mpodec-
CHOHAIBHON KOMIIeTeHIIMM nenaroroB. K mpumepy,
HammonaneHelit  mHCTHTYT  0OyueHust  (National
Institute for Learning Outcomes Assessment) IpH3bI-
BaeT YHUBEPCUTETHI IOMOTaTh CBOMM IPENOoIaBaTeIsIM
pa3BHBaTh M YJydlllaTh CBOM MNPOQeCcCHOHATIbHBIE
HaBBIKK. THCTUTYT Takke IpezsaraeT pykoBOJCTBA 110
MOHUTOPHHTY U OIICHKE ITeJarOTH4YeCcKuX pe3yIbTaToB.

B SInmonun nexarornyeckast KOMIETCHIUS CUMTa-
€TCsl OJTHOW M3 BaKHEUIINX KaTEropuil B OLEHKE Kaue-
cTBa oOpa3oBaHms. Best cucrema o0pazoBaHUs CTpoO-
WTCS HA MHOTOJIETHEM OIIBITE, IEPEIaBaEMOM OT OIIBIT-
HBIX MEJaroroB K HoBW4kaM. HaumHatomue neparoru
paboTaroT Ha CTaXMPOBKE IO PYKOBOJCTBOM Ooee
OTIBITHBIX KOJIJIET, YTO IIOMOT'aeT UM MOJYyIHTh He00X0-
JIMMBIH OTIBIT U 3HAHHUS.

B nienom, 3apy6exHbiit ONBIT 10 GOPMHUPOBAHUIO
MeIarOrMYecKoi KOMIETEHIINH B 00pa30BaHUM SIBIISI-
eTcs OYeHb Pa3HOOOpa3HBIM W BKIIOYAET B ceOs MHO-
TOYHCICHHBIE NPOTPAMMBI, METOAbI U TEXHOJIOIHU.
OnHako, BaXXHO TIOHMMaTh, 4YTO KaXJas CTpaHa
JIOJDKHA CO3/1aBaTh CBOIO COOCTBEHHYIO CHCTEMY, YUH-
TBIBasi CIielIM(UKY CBOEH KyJbTYpHl M 00pa3oBaTeib-
HOW CHCTEMBL.

[Tenarorunyeckas KOMIIETCHIIUS BKIIIOYAET B ce0s
HECKOJIbKO KOMIIOHEHTOB:

3HaHUA: TeJaror AOJDKeH o0NazaTh MIMPOKUM
KpYyTo30pOM, 3HaTh OCHOBBI IIEIarOTUKH, TICUXOJIOTHH,
METOJIOJIOTHHU IIPETIoIaBaHus, TEXHOJIOTHI 00ydeHus,
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a TaKKe UMETh NPEJCTABICHUE O COBPEMEHHBIX TPEH-
JlaX 1 BBI30BaX B 00JacTH 00pa3oBaHusI.

YMeHus: negaror 10JKEeH yMETh IPUMEHSTh CBOU
3HAHUS Ha MPAKTHKE, pa3pabaThIBaTh U MPUMEHSITH 3¢-
(heKTUBHBIC METOIUKU OOYUYCHHS U BOCIIUTAHUS, OpTra-
HHU30BBIBaTh YUCOHBIN MPOIIECC, aJanTHPOBATh €ro K
MOTPEOHOCTSIM KaXIOTO YUCHUKA.

OmnbIT: MegarorMyecKuii OIBIT ITO3BOJISIET IIe[a-
rory OsicTpee n 3((eKTHBHEE pemaTh pa3IHudHbIe 3a-
Jladu, TaKue Kak yTpaBlieHHE KIacCOM, OpTaHM3aIlus
y4e0HOTO Tporecca, MPUMEHEHHE pa3IMIHBIX METO-
UK U TEXHOJIOTHH, a TakKe pelleHre KOH(QIMKTHBIX
CUTyaluH.

JIuyHOCTHBIE KauecTBa: IEAAaror IOJKEH o0ia-
JlaTh OTpEJIeICHHBIMH JIMYHOCTHBIMY KayecTBaMU, Ta-
KAMHU KaK 3MIATHs, TCPIUMOCTb, YMCHHE CIIYIIATh U
MOHUMATh YYCHHKOB, YMCHHE pab0OTaTh B KOMaHJIE,
CIOCOOHOCTh K CAMOPA3BHUTHIO U K MOCTOSHHOMY CO-
BEPIICHCTBOBAHUIO CBOMX MPO(ECCUOHATBHBIX HABbI-
KOB.

OTHYECKUE TMPHUHIUIEL: TIEAaror NOJDKEH CIeIo-
BaTh STUYECKUM MPUHINIIAM B CBOEH paboTe, yBaXKaTh
mpaBa ¥ TOCTOMHCTBO Ka)XIOTO YYEHHKa, obecredu-
BaTh 0€301TaCHOCTH B YUEOHOI cperne, coOI01aTh KOH-
(hUACHITMATTBHOCTD, ¥ IPAMEHSATh MOPAIbHBIC U STHYC-
CKH€ HOPMEI B OOIIIEHUH C YICHUKAMU U KOJUIETaMHU.

Bce 3T KOMITIOHEHTBI MEJArOrH4yecKOr KOMIIE-
TEHIIMU TECHO CBSI3aHBl U B3aUMOJEUCTBYIOT APYT C
IpyroM, obecrieurBasi 3h(HEKTHBHOE BBIIOJHEHUE TIe-
JIarOTMYECKMX 3aJ1a4 ¥ 00ecreunBasi KAYeCTBEHHOE 00-
pa3oBaHUE I KaXXIOTO YUCHUKA.

Ouenka II€Iaroru4yecko KOMIIETEHIMA - 3TO
CJIOKHBIH TIpOTIeCcC, KOTOPHINA TpeOyeT NCIOIb30BaHUS
pa3IMYIHBIX KpUTepreB. BOT HEKOTOPHIE U3 HUX:

1. 3uanusa 1 nonuManHue. OLEeHKa 3HAHUH IIena-
rora 1o MpeaMeTy, CHOCOOHOCTH aIallTHPOBATE COJIEP-
JKaHUE ypOoKa JJIsl yYYUeHUKOB C Pa3HBIM YPOBHEM IIO/TO-
TOBKH.

2. IIpodeccuonansubie HaBbIKK. OIICHKA HABBIKOB
MpenoaBaHus, BKIOYasl INIAHUPOBAHUE U IPOBEICHNE
YPOKOB, HCIIOJIb30BAHHUE PA3IMYHBIX METOJIOB 00yde-
HUS1, OPTaHU3AIIHIO JISATETHPHOCTH YUaIIuXCsl.

3. KommyHukatuBHBIE HaBBIKH. OIeHKa CIIOC00-
HOCTH YCTaHABJIMBATh KOHTAKT C yYAIIUMHUCS U KOJLIe-
raMH, YMEHUS CIIYIIATh, 33/1aBaTh BOIIPOCHL, TaBaTh 00-
paTHYIO CBS3b.

4. YnpasneHuyeckrne HaBbIKH. OIEHKa CITIOCOOHO-
CTH IIefjarora OpPTraHU30BHIBATH PadOTy Kilacca WITH
IIKOJIbI, PYKOBOJUTh YYCHUKAMH U KOJJIETaMH.

5. [legarornyeckoe mactepcTBo. O1ieHKa CIOC00-
HOCTHU TeAarora aJanTUPOBAThCs K Pa3IUIHBIM yCIIO-
BUSIM, HAXOJWTh HECTAHJIAPTHBIE PEIICHUs, BHOCHUTH
WHHOBAIIMH B yIeOHBIN MPOIIECC.

6. Camoonenka. OmeHka MeJaroroM CBOMX KOM-
METEHIUI, CIIOCOOHOCTH K CaMOpPAa3BHTHIO U CaMo-
KOHTPOJIIO.

7. Pesynbratsl paboTsl. OnieHKa yCIIeXOB yUEHH-
KOB, HAyYHBIX ITyOIHKALNH, YIaCTHs B KOH(PEPEHITHIX
U IPYTHX MEPOIPHUATHSIX.

Kpowme Toro, BaXHBIM KPUTEPHUEM OIICHKH TE1aro-
THYECKOM KOMIIETEHIUH SIBJISIETCS COOTBETCTBHE I€1a-
rora TpeOOBaHUSIM NPOGECCUOHATFHBIX CTAaHIAPTOB H
HOPMAaTUBHBIX JOKYMEHTOB B 00JIACTH 00pa30BaHUsI.

®dopmupoBanre TpodeCCHOHATHLHOW KOMITETSH-
LUH TIE€farora SBISETCs [UINTEIbHBIM U TOCTOSTHHBIM
npoueccoM. Hwke npuBeneHbl HECKOJIBKO MEXaHM3-
MOB, KOTOpBIE MOTYT CIIOCOOCTBOBAaTh 3TOMY HpO-
neccy:

v OOyuenue u noBbilieHne KBanmupukanum. [le-
JIarory JIOJDKHBI MOCTOSTHHO TOBBIMIATH CBOIO KBaJH-
(UKanMIo U MOIy4aTh HOBBIE 3HAHUS U HABBIKH, YTOOBI
OBITh B Kypce IMOCIEeIHUX TEHACHINH U pa3pabOTOK B
obmacti oOpaszoBaHus. s 3TOr0 MOXXHO HCIIONIB30-
BaTh pa3iudHble GopMBI 00yUeHHS, HAIPUMEp, CEMH-
Hapsl, TPEHUHTH, OHJIaHH-KYPCBI.

v' Meronuueckas pabota. [legarord JOJKHBI
MIOCTOSTHHO aHAJIM3UPOBATh CBOO JIESITENBHOCTD, COB-
MECTHO C KOJUIETaMH M PYKOBOJCTBOM LIKOJBI pa3pa-
0aThIBaTh HOBBIE METOAWKU W TOAXOMBI, MPOBOAUTH
0OMEH OTIBITOM.

v Hayuno-uccreoBareibckas pabora. Yua-
CTHE B HAay4YHO-HCCIICJOBATEILCKUX MPOEKTaxX U Ipo-
rpamMMaM IO3BOJIIET IIeJaroraM MojydJaTbh HOBBIC 3Ha-
HUS M HaBBIKHU, a TaKXXe pa3padaTeiBaTh HOBBIE METO-
JVKH ¥ TEXHOJIOTHH O0yYeHHSI.

v' OTKpHITOCTh K WHHOBanusM. llegaroru
JOJDKHBI OBITH OTKPBITHI K HOBBIM HJIESIM U TEXHOJIO-
THSAM, TOTOBBI K N3MEHEHHSAM B 00pa30BaTEILHOM IPO-
necce. [ 3Toro He00OXOIMMO Y4acTBOBATh B PA3JIHy-
HBIX MCPOIIPUATUAX, TOCCIIATh BEICTABKU U KOH(i)epeH-
IIUH, YTeHHE POECCUOHATBLHOI JINTEPaTyphlI.

v MeHTOpPCTBO U KOy4HHT. [lenaroru MoryT Io-
Jy4aTh MOJJAEP)KKY U COMPOBOKIEHHUE B CBOEH Mpo-
(eccHOHaNbHONW AEATETBHOCTH OT OMNBITHBIX KOJIJIET
WM IpohecCHOHATBHBIX KOYUeH.

v' Camopassutue u camooOpasosanue. llena-
TOTY JIOJDKHBI OCO3HABaTh CBOIO OTBETCTBEHHOCTH 3a
CBOE PO eCCHOHANBHOE Pa3BUTHE U pabOTaTh HAJ CO-
0011, pa3BMBaTh CBOM HAaBBIKHW W YMEHHs CaMOCTOS-
TENBHO.

BaxHo moHMMaTh, 4YTO (GOpPMHUPOBaHHE Mpodec-
CHUOHAJIBbHOM KOMIICTCHIIMU TI€garora saBJis€TCsa HECIIpE-
PBIBHBIM IPOLIECCOM U TPeOYeT MOCTOSHHOTO Pa3BUTHS
Y CaMOCOBEPIIEHCTBOBAHHSI.

Takum oOpazom, QopmupoBaHue Mnpodeccro-
HaJIbHOM KOMIIETCHIIMH MeJjarora - 3T0 MHOTOJIETHHH
TIPOIIECC, BKITIOYAIOINI pa3IndHble MEXaHU3MbI U Me-
TOJBI. BOT HEKOTOpBIE U3 HUX:

- o0pa3oBaHWE W TIOBBINICHNE KBaTH(UKALINH.
[lenarormueckne ydpexxaeHHs HPEIOCTABISIOT pPa3-
JMYHBIE KYPChI, IPOrpaMMBbI ¥ TPEHUHTH, KOTOPBIE I10-
MOTArT neaaroraM IoOBbICUTH CBORO KBaJ'II/I(bI/IKaHI/IIO u
IMOJIYYUTb HOBBIC 3HAHUA U HABBIKH,

- MEHTOPUHI U KOYYUHI. MEHTOPBI U KOY4YH MO-
TyT IIOMOYb I@I€aaroraMm pasBUBAaTb CBOW HAaBBbIKH,
YUYUTHCA aJallTUPOBATHECA K HOBBIM YCJIIOBHUAM, Haxo-
JIUTh HECTAH/IAPTHBIE PEIICHHUS;

- camooOpa3osanue. [legarorn mDOJDKHBI OBITH
TOTOBBI K TOMY, YTO MX NPO(eCcCHOHAIbHAS JIesTeNb-
HOCTH TpeOyeT IIOCTOSHHOTO OOy4YeHHUsSI U CaMOpa3BH-
tisg. CamMo000pa3oBaHHE MOXKET BKJIIOYATh YTCHHE
Hay4HBIX CTaTeH W KHWT, y4acTHE B CEMUHApax W KOH-
(hepeHnmsX, OOIIEHNE C KOJIJIETaMU;
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- paboTa B KOJUIeKTHBE. PaboTa B KOJUIEKTHBE
MOMOTaeT IeJaroraM OOMEHHBATHCSI ONBITOM, Haxo-
JUTH PELICHHUS BMECTE, a TAKXKE IMOJAEPKUBATH MOTH-
BAIMIO M AYXOBHBIA KOM(OPT;

- ouneHKka W o0parHas cBs3b. PerynspHas
OLIEHKAa M 00paTHasl CBs3b CO CTOPOHBI PYKOBOJCTBA,
KOJUIET W YYEHHKOB NOMOTaeT IejaroraM MOHUMATh
CBOM CHJIbHBIC M cJ1a0ble CTOPOHBI, a TAKXKe YIydIlIaTh
CBOIO paborty;

- WCIOJIb30BAaHUE HOBBIX TEXHOJOTHH M METO-
Juk. [lemarorn DOJDKHBI CIEANTD 32 Pa3BUTHEM HOBBIX
TEXHOJIOTHH M METOAWK, 4TOOBI HCIIONB30BaTh HX B
cBoelt pabote u 3pPekTrBHO 00yIaTh YICHUKOB;

- opraHuzaunus ¥ y4acTue B NpodeccHoHalb-
HBIX COOOIIECTBaX. Y4acTHe B IPOPecCHOHATBHBIX CO-
of0IecTBax MOMoOraeT negaroraMm OBITh B Kypce IMO-
CJIEZIHUX HOBOCTEH B CBOEH 00JlacTH, OOMEHUBATHCS
OIIBITOM M HAXOAUTH PELICHUSI BMECTE.

CymiecTByeT MHOKECTBO MEXaHU3MOB (hOpMHPO-
BaHMs TPO(ECCHOHATBHON KOMIICTEHIIMN IIeAarora,
KOTOpBIE MOT'YT BaAPbUPOBATHCS B 3aBUCHMOCTH OT KOH-
TEKCTa U CIIeHU(HUKN 00pa30BaTEIbHOTO YIPEKICHNUS.

[podeccnonanproe 00ydeHHe. ITO MOKET OBITH
Kak QopmanbHOe OOy4YeHHe, TaKk W HedopMalbHOE,
BKJTIOYAOIICE yJacTHE B CEMHUHAPaX, TPEHUHIaX, Kyp-
cax TIOBBILICHHS KBAIM(QHUKALUH, KOHPEPEHLUSIX U
JPYTHX MEPOTPHATHSX.

MeHTopuHT. JTO mpolecc, B paMKax KOTOPOTO
OTIBITHBIH MeIaror MoMoraeT HOBbIM KOJUleraM OCBau-
BaTh PO(eCcCHOHANbHbIC HABBIKH, ACIUThHCS 3HAHUAMHU
Y OTIBITOM.

Pabora B komnmektnBe. CoBmecTHass pabora c
ONBITHBIMM M KOMIICTEHTHBIMH TI€IarOTaMH MOXKET
ObITh A((EeKTUBHBIM MEXaHU3MOM (OPMHPOBAHUS
npodeccrnoHaNbHON KOMITETEHIINH.

Camopassurue. [lefaror MoxxeT caMOCTOSITENBEHO
U3y4aTh HAY4YHYIO JIUTEpPaTypy, UCIOIb30BaTh pa3iini-
Hble OHJIAH-pecypchl [Jisl OOMEHa ONBITOM U 3HAHHU-
SIMU.

[Ipaktudeckuii onbIT. PaboTa ¢ yueHHUKaMu, Tpe-
MOJIaBaHKe, OpPraHu3alys y4eOHOTo Mpoliecca 1 yrpas-
JICHUE KJIACCOM M LIKOJIOH MOMOTaloT I1eAarory pa3Bu-
BaTh CBOM NMPO(ECCHOHATbHBIE HABBIKH.

Ouenka u obpaTHas cBs3b. [lemaror mMoxer wuc-
MIOJIb30BATh OLIEHKY M 0OPATHYIO CBSI3b OT KOJIJIET, y4e-
HHUKOB U POAWTENCH, YTOOB! OLIEHUTh CBOW KOMIIETEH-
IIX ¥ YIyYIIUTh CBOIO PaboTy.

WunoBanun. BHenpeHne HOBBIX METOUK, TEXHO-
JIOTUH W NEeJarornyeckux peuleHUi IOMOraeTr neja-
rory pa3BUBaTh CBOM NMPO(ECCHOHAIBHBIE KOMIIETEH-
I[H, COBEPIICHCTBOBATH CBOIO PabOTY M IMOBBIILIATH Ka-
YeCTBO 00pa3oBaHUsI.

CyliecTByeT HECKOJIBKO MOJENEeH Iefaroruye-
CKOIl KOMIIETEHIIMH, KOTOpbIe pa3paboTaHbl yYEHBIMHU
B oOnacTu mnemarorukd u obpasoBanus. OnHa U3
Hanbosee pacipocTpaHEHHBIX MOJENIEH - 3TO MOJIENb
KOMITETEHIINH MTPO(ECCHOHAIBHOTO Me1arorHuecKoro

NeHCTBUS, pa3paboTaHHas HEMEIKUM yieHbIM B. Kui-
mmadoM B 1980-x romax.

Mogeins Kuinmnana Bkirouaer B ce0s 5 OCHOBHBIX
KOMIICTCHI[MIA, HEOOXOMUMBIX JJIS YCIEIIHOTO IPO-
(heccCHOHATBHOTO MEJarOTHUECKOro JCHCTBUS:

CoumanbHas KOMIETEHIUs. Bxiarouaer B celOs
YMCHUE YCTaHABJIMBATH KOHTAKT C YUCHUKAMH, POJIH-
TEJSIMA W KOJUICTAMH, YBaXKaTh pPa3JIM4usi M KOH-
(GUKTEL 1 3QPEKTHBHO KOMMYHHUITPOBATE.

KoMMyHHKaTHBHas KoMIeTeHIUs. Bkirouaer B
ce0s1 yMeHHe MOHUMATh, AHAIM3UPOBATh M MPOIYK-
THUBHO HCITOJIB30BATh pazIyHbIe POPMBI OOIICHNS, Ta-
KHe KaK yCTHas M NMHCBMEHHAs pedb, a TaKkKe HEeBep-
OanbHBIE CIIOCOOBI OOIIEHHMS.

JunakTruueckas KOMIETeHIMs. BkioyaeT B ceOs
yMeHHUE pa3pabaThIBaTh YPOKH, OLICHUBATH 3HAHWS U
YMCHUS YUCHUKOB H aJJalITUPOBATh YUCOHBIN MaTepHal
K MOTPEOHOCTSAM M BO3MOXHOCTSIM Ka)KJIOTO YUCHHKA.

Meroauueckas KoMIeTeHIMs. BkiarouaeT B cebs
YMCHHE BBIOWPATh W HUCIIONB30BaTh pa3IMIHBIC Me-
TOIBI OOYUYCHHUS, a TAK)KE MCIIONB30BAHNE HOBBIX TEX-
HOJIOTHI W PECypCoOB UIS YIIyYIICHHS 00pa30BaTellb-
HOTO TIpoIiecca.

Ilemarornueckas komrereHius. Bkiroyaer B ceOst
YMEHHE BECTH YUYCHUKOB K aKTUBHOW MO3MIINHU, Pa3BH-
BaTh UX JIMYHOCTHBIE KAYECTBA, a TAKXKe IMOHHUMAThL U
NPUMEHSITh OCHOBBI MEarOTHYECKOIl TCOPUH U METO-
JIOJIOTHH.

DTa MOJEIb MENarorHueCKOl KOMIIETECHIIUN IIU-
POKO Hucmonb3yercs B EBporne u Apyrux crpaHax, Kak
0a30BbIii HA0Op KOMMETEHIMH, HEOOXOIMMBIX JUIS
YCIICIITHOM ITeAarormdecKon AeITeIEHOCTH.

CraTbs BBIIIOJIHEHA B pPAMKaxX MPOrpaMMHO-IENe-
BOro (MHAHCHUPOBAHMS HAYYHO-TEXHHUYECKOH Ipo-
rpamMmMbl OR 11465474 «Hay4uHble OCHOBBI MOJEPHHU3A-
MK cucTeMbl 00pazoBanust U Hayku» (2021-2023 rr.,
HanuonaneHast akagemust oopasoBanusi uM. bl. Au-
TBIHCApUHA).
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Xiilasa

Bu magalods dialekt va sivalorimizds yasayan arxaizmlor haqqinda molumat verilir. Todqigat: aparmaqda
mogsadimiz dilin tarix boyu ugradigi doyisikliklori arasdirmaq, dialektlorlo arxaizmlori miiqayiso etmok vo
sistemlosdirmokdir. Azarbaycan dilinin dialekt va sivalorinin V-VII osrlors aid timumtiirk yazilarmin dili ilo
miiqayisasi gostorir ki, bu abidalorin dilindoki s6zlorin oksarriyati canli xalq danisiq dilinds va sivalorimizds
azaciq olsa da fonetik doyisma ilo isladilmokdadir.

Liigovi arxaizmlar soziin ifads etdiyi anlayisla bagli olan agya va hadisanin galmasi, lakin ya s6ziin 6ziiniin,
ya da onun monasinin kéhnalmasidir. Masalon: atik [at + k, at1ig, ati ] - bel ( rus dilinds nomatka), astix [ as + lik ]
sirga (rus dilinda ceprn), ast1 - siilh, barisiq ( Mup, nepemupue) , appak - ¢orak (xi1e06) Vo S.

Fonetik arxaizmlords iso s6ziin fonetik qabiginda miioyyon saslor arxaiklosir, lakin soziin adlandirdig:
mofhum, hadiso, anlayis qalir. V.V.Radlov "Omnsit crnoBapst Tropkckux Hapeunit" ligotini XIX asrin sonlarmda
tortib etdiyi ti¢iin tobii olaraq burada xeyli fonetik arxaizmlor yer almisdir. Miiasir Azorbaycan dilinds i saiti ila
baslayan bir ¢ox sozlor liigatdo 1 saiti ilo verilmigdir. Masalon: itkram = ikram - qonaq etma, toklif, iktimal - ehtimal,
Iktizar- diggat, nazor. O 1ktizar ailadi — O diqQst yetirdi, nazor saldi. Ixrac = ixrac — qovma, azad etmo. Bu s6z
miiasir odobi dilds, igtisadi termins gevrilmisdir.Yoni kohnolmis s6z yeni mona qazanmisdir. Inac = inac — inam,
etibar vs s.

Abstract

This article provides information about archaisms that live in our dialects and accents. Our goal in conducting
the research is to investigate the changes that the language has undergone throughout history, to compare and
systematize dialects and archaisms. A comparison of the dialects and dialects of the Azerbaijani language with the
language of all-Turkic writings of the 5th-7th centuries shows that most of the words in the language of these
monuments are used in the spoken language of the living people and in our dialects, albeit with a slight phonetic
change.

Lexical archaisms are the survival of an object or event related to the concept expressed by the word, but
either the word itself or its meaning has become obsolete. For example: atik [at + k, at1g, ati] - waist (in Russian
nomatka), astix [as + lik] earring (in Russian riepru), ashti - peace, reconciliation (mup, nepemupue), white - bread
(x11e6p) and so on.

In phonetic archaisms, certain sounds become archaic in the phonetic shell of the word, but the concept, event,
concept named by the word remains. Since V.V. Radlov compiled the dictionary "OmsIT coBapsi TIOPKCKHX
Hapeunii” at the end of the 19th century, it naturally contained a lot of phonetic archaisms. Many words beginning
with the vowel i in the modern Azerbaijani language are listed with the vowel “1” in the dictionary. For example:
ikram = ikram - hospitality, offer, iktimal - possibility, Iktizar - attention, look. Export = export — expulsion,
liberation. This word has become an economic term in modern literary language. In other words, an old word has
acquired a new meaning. Inac = inac — faith, trust, etc.

Acar sozlar: arxaizmlor, dialekt sozlor, fonetik hadiss, leksika, dil, ligat.

Keywords: archaisms, dialect words, phonetic phenomenon, lexicon, language, dictionary.

Dilin tarixini xalgqmn tarixindon ayri teSovviir
etmok miimkiin deyildir. Dialekt va sivolords yasayan
arxaizmlor takco xalqm monoavi yaddasinin incisi kimi
dayorli olmayib, ham do Azarbaycan Xalqmnmn
etnogenezinin  doqiq miisyyonlogdirilmasi  isinda
ovazsiz rola malikdir. Konkret dil faktlari, o ctimladon
dialekt materiali osasinda siibut etmok olar Ki,
Azaorbaycan noinki tiirkdilli xalqglarin, hetta diinya
sivilizasiyasinin qovusdugu gadim bir mokan olub, On
Asiya, o cumlodon Qafqaz dil miihitinin
formalasmasina giiclii tosir gostormisdir.

Arxaizm s6ziiniin monas1 "gadim" demokdir vo
yunan mongali “archaios” soziindon gotiirilmiisdiir.
Belo sozloro biz yalmz qodim tarixo malik
odobiyyatlarda va lugstlords rast gslirik. Ciinki bu
sOzlor miasir dilimizds ya he¢ iglonmir, ya da yeni
sozlo ovazlonmigdir. B.Xslilov “Miiasir Azarbaycan
dilinin  leksikologiyas1”  kitabinda  arxaizmlorin
xiisusiyyatlorini nazars alaraq onlari iki ndva ayirir:

1. Lugavi arxaizmlor

2. Fonetik arxazimlor.
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Liigovi arxaizmlor soziin ifado etdiyi anlayisla
bagli olan osya vo hadisenin qalmasi, lakin ya séziin
Oziiniin, ya da onun moanasinin kéhnalmasidir. masalan:
V.V. Radlovun " OnsIT cioBapsi TFOPKCKUX Hapedun ~
(1893 - 1911) oserinds rast goldiyimiz arxaizmlora
nozor salaq: atik [ at + k, atig, ati ] - bel ( rus dilinda
nomatka). SOziin kokiine nazar salarken aydm olur ki,
atik sozii atmaq felindon yaranmigdir. Astix [ as + lik ]
sirga ( rus dilindo cepru). Bu s6z do asmaq felindan
yaranmigdir, sozlin kokii “as”dir. Ast1 - siilh, barisiq (
ligatdo torclimasi mup, mepemuprue), appok - ¢orok
(x11e0p). Onu da geyd etmok lazamdir ki, oppok s6zii
odobi dilimizdo islonmosa do dialektlords halo do
islonmokdodir. As1t - {syangt ( OyHTOBIUHKB,
peBoJrOUaHeps), azarrl [azar + 11 | - XoSto (6omHOIN),
aglandir [ aglan + dir] - yedizdirmok ( BeikapminBath),
oyalo [oya + Ilo ] - Oyrotmok, torbiys etmok
(BocrnTHIBaThH, 00pa3oBaTh), umang - imid (Hanexna,
kosant1 - cehiz ( mpumanoe), umak - cins, nasil, soyad
(xocts, pomb, Twiems, (ammams), ustura — llgic,
kisilorin toras olunmaq {iiglin istifado etdiklori alst
(bputBa) va S. Birinci sozlar arxaizmlor, qarsisindaki
sOzlor milasir dilimizds islonon versiyasi, rus dilindo

verilon sozlor iss Radlovun ligotindo  verdiyi
torctimoaloridir.

Ligovi arxazimlor iki yers ayrilir:

a) Leksik arxazimlor

b) semantik arxaizmlor

Leksik arxazimlor ogya vo hadisolori ifado

etmokdon ayrilib, tamamilo arxaik plana kegon
sozlordir. Ogya vo ya hadisonin adin1 basqa s6z ovoz
edirso, passiv fonda kegmis avvalki soz leksik arxaizm
adlanir. V.V. Radlovun "OmsIT cioBaps TIOPKCKHX
Hapeumii " liigotindo belo sozlor kifayst godordir.
mosalan:

ayaktas. Ayaq vo das sozlarinin birlosmosindan
oamoalo golon bu miirakkab s6z yol yoldasi monasini
verir.

arais = gdzol goriliniis

namsos arabasi = osya dagimagq ti¢iin araba

abba = gopik

afat = bodboxt hadiss. Bu s6z Combarak sivasinda
"qiivva monasinda Soki dialektinds, "nadinc",
"diribag”, Qazax dialektinds "tufan", "cosqun"
Manalarinda islanir.

oxc = ogurluq

ayalonmomis adam = savadsiz adam, cahil

orda = ¢adir.

ogagzads = zadagan

isgozar = glinomuzd is¢i

kahal = miihasiro. Bu s6z odobi dil iigiin
arxaiklogsa do, bir cox dialekt va sivalorimizdo miixtalif
monalarda islonmokdadir. Kahal s6zii Mingagevir,
Soki, Zangilanda koéniilsiiz, agir, loang monalarinda,
Bak1, Dorbond, Goygay, Hamamli, Xagmaz, Kiirdomir,
Qazax dialektlorinds iso tonbsl, s6zo baxmayan, s6z
esitmoyon Monalarinda islonmakdadir.

kumgan = fincan. Baki dialektinde bu ogyaya
maskura da deyilir.

konbar = asiq, dorvis. Sayahat edorak, gozarak seir
deyon adam.

kosapgo - fonetik dayisikliyo ugrayaraq dilimizde
gosobo  soklindo galmigdir. Liigotdo torciimosi
"mecreuko" soklinda verilmisdir.

Koxa = agsaqqal, kondin bas¢isi. Bu s6zo XVIII-
XIX asr adabiyyat niimunslorinds tez-tez rast galinir.

Roxna. Bu so6ziin Azarbaycan dilinin izahli
lugatindo iki monast geyd olunmusdur: 1) yixiq,
daginiq yer, ¢okmiis yer, 2) zarar, ziyan.

Roxt. Bu s6z fars mongoali sozdiir, iki monada
islonilmigdir.1) Minik atina lazim olan seylor, 2)
Doésonak, yataq. Otkiin séziim, koskin baxtim olayds;
Ag otagim, zorrin roxtim olaydi.(Asiq ©lasgor).(19,
648).

mbal = sohrot, san monasinda. Bozi dialekt vo
sivalorimizds mbal sozii avazinos sanbal sozii isladilir.
Inballi = sanballi - adli- sanli, sohratli manasinda.

lomuh = limon.

Tap — tab. Bu s6z do fars monsoali sozdiir. Giic,
qiivvat, tagst monalarini verir.

Kiilago — Boynuna, otoyins, yaxasma va (ol
yerlarinin konarina xaz Vs s. tikilmis qolsuz {ist geyimi;
kiirdii.

Kirgim = kirgo. Alti hamar, iki paralel xizok
tizarinds diizoldilmis minik va ya yiik arabasi.

Qada, godo = qul, nokar.

Yaldiz — 1) Bir seys qizil vo ya giimiis rang Vo
parlaqligini vermak iigiin onun iizorina ¢okilon qizil, vo
ya gimis suyu. Parlag. 2) Zahiron boazokli, parlaqg,
g06zal, gozallik.

Yalduz = baldiz. (hayat yoldasinin bacisi)

Kam = az monasida. Kém = ¢ox. Bu s6zii demok
olar ki, biitiin dialekt va sivalors aid etmok olar, asasan
do Sorg grupu dialekt vo sivalorindo six rast golinon
sozdiir. Koifin kokmidir? - Siikiir kom kok! Oli aganin
pulu kom idi.

Yoi = yey = yeg — yaxsi, asason Mugan vo
Naxgivan dialektlorinds islodilir. Monim atim sonin
atindan yeydir (Sabirabad).- Ogul indi yasamax yeydir.
(Nax.).

Yey sozii do arxaik sozlordon  olub,
klassiklorimizin oasorlorinin dilinds (Ey Fizuli, odlara
yansin biisati-soltonst! Yeydir ondan, hoq bilir, bir
guseyi-giilxan mana) vo Qodim tiirk abidslorinds
(Kudatqu bilik) tosadiif edilir. Yey soziino miiasir tiirk
dilinds iyi va tuvin dilinds eku formasinda tosadif
edilir.

Topsi — bosqab. Bu stz miiasir Azarbaycan oadobi
dili tg¢iin arxaiklossa do, miasir tiirk dilinds halo do
islonmokdadir.

Semantik arxaizmlor 6z ovvalki formasini
saxlayib, ancaq monasini kohnaldan arxaizmlordir. S6z
0z kohno monasini itirorak, yeni mona ifads etdikds,
onun kohna moanasi semantik arxaizm adlanir. Masalan:
kisi sozii vaxtilo adam, insan monasinda islonmis, indi
iso kisi cinsini bildirir. Yaxud or sbzii gshroman
monasinda  islonmisdir. Indi ise hoyat yoldast
monasinda islonir.

Fonetik arxaizmlordas iss soziin fonetik qabiginda
miioyyan saslor arxaiklogir. Lakin s6ziin adlandirdig:
mofhum, hadiss, anlayis qalir. V.V.Radlov "Omnpir
crmoBapst TIOpKCKuX Hapeumir" ligatini XIX asrin
sonlarinda tortib etdiyi ti¢iin tobii olaraq burada xeyli
fonetik arxaizmlor yer almigdir. Moasolon: Miasir
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Azorbaycan dilindo i saiti ilo baslayan bir ¢ox sozlor
ligatdo 1 saiti ilo verilmisdir.

tkram = ikram - qonag etma, toklif.

iktimal = ehtimal.

Iktizar = digqat, nazor. O 1ktizar ailadi — O diggot
yetirdi, nozar saldi.

1xrac = ixrac — qovma, azad etmo. Bu s6z miiasir
odobi dilds, iqtisadi termina  gevrilmisdir.Yani
kohnolmis s6z yeni mona qazanmisdir.

mac = inac — inam, etibar.

rak = irag = uzaq

raxlas = uzaqlas

1stixara — Quranin hodislori ilo fala baxma.

iftira = iftira, yalan, bohtan.

Miiasir Azarbaycan dilinds 1 horfi heg vaxt soz
owvalinds iglonmir. Lakin dialekt vo sivalorimizdo
kifayot godor belo niimunslors rast gelmok
miimkiindiir.

Arxaizmlorin dilds yaranmasimin soboblori, yollari
Vo tarixi soraitini bilmadon, onun dil sisteminds
arxaiklogana qodor kecdiyi real prosesi dorindon
Gyranmadan, hor hanst bir arxaik vahid haqqinda bitkin
tosavviirlar alds etmak ¢ox ¢otin olardi.

Dilgilik odabiyyatlarinda arxaiklosmoys ¢ox vaxt
sirf leksik bir kateqoriya kimi yanasirlar. Oslindo,
arxaiklogmo ¢ox genis bir dil hadisasi olub, dilin biitiin
laylanmi -  fonetika, leksika, semasiologiya,
frazeologiya, qrammatik qurulusunu veo S. shato edo
bilir.

Dildoki bazi sozlor tolabata vo zorursto gevrilmir,
naticada kohnolir, arxaiklosir. Arxaizmlarin

adlandirdigi agyalar, mofhumlar, hadisslor hal - hazirda
da var oldugundan onlar1 dilimizdoki diger sézlorlo
ifads etmak miimkiindiir. Yani, arxaizmlarin sinonimi
vardir.

Arxaizmlor dilin gadim d6vriins aid xiisusiyyatlori
Ozlindo oks etdirdiyindon onlarin todgiqgi dilds bag
veran dayismoalarin sobabini, tokmillosma istigamatini,
obyektiv ganunauygunluqglarini  miayyanlosdirmaya
komok edir.
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AHoOTaNis

B nmanwmiif yac reHepaTHBHUHN IITYYIHUH 1HTEIEKT 3MaTHHI CaMOCTIfHO KOHCTPYIOBAaTH TEKCTH, SIKi CIipriiMa-
IOTBCSI YUTaYeM SIK OCMHCIICHI, CTBOpEHi ycBimomieHo. [IxepenoM HaHuX [UIA MITYYHOTO IHTENEKTy € 3HaHHA,
HAKOIMYEHI JIFOJCTBOM. SIKIII0 B MaiilOyTHROMY OiTbIna iX yacTuHa Oyne BupobOneHa LI, MoXITMBO, BOHU CTaHYTh
HAJITO CKJIATHUMU JUTA JIFOACHKOTO PO3YMIHHA 1 HE OyAyTh BIAMOBIAATH CYKYITHOCTI TYMaHICTUYHUX IIHHOCTEH.
Cepen HAHOMMKYNX HACTIAKIB BpoBapkeHHs TexHonorid I cin Ha3Bath 3pocTanHs 6e3po0iTTS 0OTHOYACHO B
PI3HHX ray3sX €eKOHOMIKH, MOXJIMBHH MEPepO3MOALT MOJITUYHOT Bi1aau Ta (piHAHCIB i, SIK HACIIIOK, 3MiHa TI0JIi-
TUYHHUX €JIIT T BUHUKHCHHS COLIAbHUX KOH(MIIIKTIB.

Abstract

Nowadays, generative artificial intelligence can independently construct texts that are perceived by the read-
ers as meaningful and created consciously. The source of data for artificial intelligence is the knowledge accumu-
lated by mankind. If most of it will be produced by Al, perhaps it will become too complex for human understand-
ing and will not correspond to the totality of humanistic values. Among the immediate consequences of Al imple-
mentation should be mentioned the growth of unemployment simultaneously in different sectors of the economy,
the possible redistribution of political power and finance, and, as a result, the change of political elites and the

emergence of social conflicts.

Kuaro4uoBi cioBa: reHepaTHBHHN INTYYHWH 1HTENEKT, iH(OpMAIlis, KOMIT FOTEpPHI TEXHOJIOTIi, TBOPUICTb,

TeKcT, (inocopchkuii ananis, yar-0oT.

Keywords: chatbot, computer technologies, creativity, information, generative artificial intelligence, text,

philosophical analysis.

Beryn. [locnmijpkeHHst B rajy3i IITY4YHOTO iHTe-
nekty (III) mpomoBXyrOThCsI BXKE Maike CIMIECST
pokiB. [IpoTsTOM OCTaHHIX MiCSIIiB BiIOYBCS 3HAYHUI
MPOPHB Y TEXHOJOTISAX, 3aCHOBAaHUX Ha BUKOPHUCTaHHI
III. I'eHepaTUBHUH IITYYHUH IHTEICKT BIPOBAKCHUI
y 0araTto raxysei JOACHKOI MisUTbHOCTI. BiH BHKOHYE
pOJIb MOMIYHHUKA, 30KpeMa ISt JII0/IeH 3 BaJaMu 30Dy,
JlorioMarae BUBYaTH MOBH 1 IPOrpamMyBaTH, JIarHOCTy-
BaTH 3aXBOPIOBaHHs, PO3POOIISATH JIKapChKi Iperna-
partu i HOBi MaTepiany, pOOUTH IPOTHO3H i IPAIFOBATH
3 BEJIMKUMH 00CSTaMu JIaHUX, BUKOHYBaTH POJIb Tpe-
Hepa 1 BumTens. | Bce 1e 6e3 BUXIIHUX, IT1I0A000BO,
ciM JIHIB Ha THXK/IE€HB, HE 3HIKYIOUH NMPOAYKTUBHOCTI,
He3aJIe’KHO BiJl 00CATY Ta KiJIbKOCTI IOCTAaBICHUX 3aB-
JaHb. Lle nuie KOpOTKHH Nepetik Horo MO>KJINBOCTEH,
ajie bOT0 JIOCTATHBO, 100 NPHUBEPHYTH yBary ¢ijo-
co(iB i BMyCHUTH 33yMaTHCS PO T€, SIK 3MIHUTHCS CyC-
MIBCTBO Ta HOTO iCTOPIs 3aBISKH MIMPOKOMY BUKOPH-
ctannto [II.

VY crarTi aHaNTi3yITHCS 0COOIMBOCTI pOOOTH YaT-
00TiB, sIKi BUKODUCTOBYIOTh reHeparuBHuid LI1. Haii-
OULTBII BIZOMUM TMPHKIAJAOM TaKOro dYar-00Ta €
ChatGPT.

Meta po60oTH — BU3HAYCHHS KOJA AKTYAIbHHX
mpo0IeM, 10 BUHUKAIOTh y 3B'SI3KY 13 3aCTOCYBAHHSAM
HOBHX TEXHOJIOT1H y podeciiiHiil Ta MOBCAKICHHIH MTi-
STTbHOCTI, BHUSIBJICHHS MOXJIMBHX HACHIJKIB 3aCTOCY-
BanHs LI a5 couianbHO-NONITHYHOTO Ta €KOHOMIY-
HOTO XWTTS CyCITUIBCTBA.

Y naniit po6oTi Ha3BaHi Janeko HE BCi cepu BU-
xopuctanss LII. Macmtabn 3acTOCYBaHHS HOBHX TEX-
HoJIOTi# po3mmuprotoTecs. [Ipocrime nepepaxyBatu Ti
cdepu moACHKOI TisutbHOCTI, B sikux LI He BUKOpHC-
ToBYy€eThcs. OJIHI€IO 3 HAOLIBIINX TPYJHOLIIB IIPH Ha-
MMCaHHI CTaTTi OyJa MIBUAKICT, 3 IKOIO PO3BHBAETHCS
IITYy4YHUH iHTeNeKT. bararo 3 Toro, mo Oyio HamucaHo
Ha MOYaTKy HOTOYHOTO POKY, 3acTapilo i He BiAIOBi-
Jla€ CbOTOHINIHIM MosuBocTsaM 111

Buknan ocHoBHOro martepiany. IctopudHo Tak
CKJIAJIOCS, IO KYJIbTYPa IIMCEMHOCTI, TMChbMEHHHIITBO,
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caMOOYTHICTh HAIIOHAJIBHOI JIITEPATYPH BBaXKAIOTHCS
MMOKa3HWKAMH IIMBLII30BAHOCTI CycmisibcTBa. Jlroaw,
3alHATI MMCbMOBOIO NPAICI0, BBAXKAJIMCS MTPEICTaBHHU-
KaMH KyJbTYpHOI eniTi. YacTo BOHHM CTaBajy OIOBiC-
HUKaMH HAI[lOHAJLHOI i7iei. 3a TX TBOpaMH CBIT CYAUTh
PO CBITOTJIAN 1 MEHTAJIBHUN CKiaja Haponxy. I och, Mu
€ CBIZIKAMHU Iepesavi HaBUYOK NHMCHMEHCTBA, BOJIO-
JUHHS JIITEpaTypHUM CJIOBOM LITyYHOMY 1HTEJICKTOBI.

I'eneparuBamii LI, Ha cydacHOMy erami CBO€i
€BOITIOIIi], YCIIIIIHO TeHepy€e CTaHIapTU30BaHI TEKCTH,
Taki sK ece, pedepary, MeBHI BUAM AIJIOBOTO JIHCTY-
BaHHJ Ta PI3HOMAaHITHI KOMMmALifHI pobotu. Yat-
OOTH TOKJIMKAHI JOMOMOTITH JIIOAWHI IIBUIKO ITHCATH
TEKCTH 1 BECTH JAUIOBY HepenucKy. BoHu 3maTHi He
TUIBKU pellaryBaTH TEKCTH, a i MepeKianaTH 3 OIHiel
MOBH Ha iHIIIy, KOMIICHCYIOUYH MPOTAINHH B 3HAHHSX 1
HaBHYKax TOT0, XTO nuiie. Bonn caMocTiiiHO KOHCTpY-
IOIOTh TEKCTH, SIKi CIIPUIMAIOTBCS YMTA4YEM SIK I[UTICHI,
MOCJIITOBHI 1 OCMHUCJICHI, TOOTO CTBOPEHI CBIZJOMO 1 IIi-
JIECTIPSIMOBAHO.

[IpuHIIMIIOBA BiIMiHHICTE 4YaT-OOTIB Bif IHIIAX
TEXHIYHHUX IIPUCTPOIB, HOKIUKAHHUX ITOJICTIINTH ITPALI0
MICbMEHHUKA, TIOJIATAE B TOMY, [II0 BOHH 3JaTHi Iepe-
XOITUTH 1HIMIATUBY i TO3MAraTUC 3 JIIOAWHOIO B YMiHHI
CTBOPIOBAaTH OCMHCIICHI TEKCTH. 3a Oa)XaHHSIM KOpHC-
TyBaya, BOHH 3/IaTHI F€HEpyBaTH HE TUIBKHU 3MICT, alie
1 TOTPiOHMIA CTHIIb TEKCTY.

B Haur wyac mkepenoM maHux Ta iHpopmarii s
11 € inei Ta 3HaHHS, CTBOPEHI JITOANHOIO. MOXIHMBO, B
MaOyTHbOMY CHTYyallisi 3MIHUTBCS, 1 JMIIBTEEBCHKE
MPOTHUCTABJICHHS HAyK MPO AyX HAyKaM IIPO MPHPOIY
Oyze 3aMiHeHe MPOTHCTABIICHHIM 200 B3a€MHHUM JIOTIO-
BHECHHSIM 3HaHb, HAaKOITMUCHUX JIFOJICTBOM 1 BHpOOIIe-
HHUX IITYYHUM IHTEIEeKTOM. MeTonu Ta iHCTpyMEHTH,
BUKOPHCTOBYBaHI B IIPOIIECI Mi3HAHHS, 3PEIITOIO, BiJ10-
OpakaroTbCsi B Horo pesynbrarax. MoXHA IpHITyC-
TUTH, 110 3HaHHSI, 3100yTi I111, Hexaii i 3MoIeIbOBaHUM
3a aHAJIOTI€I0 3 IHTEJIEKTOM JIFO/IMHH, He OyIyTh y3ro-
JUKEHI 3 aHTPOIOLEHTPUYHUM CBITOTIISIZIOM 1 CTaHYTh
He30arHeHHUMH, 3aHAJITO CKJIaJHUMH IS JTFOJICBKOTO
PO3YMiHHSL.

Bynb-siki TEXHOJIOTIT, SIKI MPUCKOPIOIOTH 1 TOJIer-
IIYIOTH OOMiH 3HAHHSMHU Ta iesIMH, MAIOTh IIO3UTHBHY
[IHHICTB J0 THX Iip, TOKH y OJepKyBadiB iHQopMarii
€ TIJICTaBH OBIPATH Ii, BBAXKATH ii TOCTOBIPHOIO YU
ictuHHOK0. [ToKM BOHM 3HAIOTH 400 MAIOTh MOKITUBICTb
J3HATHCS, YOMY 1 KOJIH 1 iH(QopMaIlis 3'sIBUIACs, XTO
€ aBTOPOM TIOBiJIOMJIEHb, SIKHMH JKEpeJaMi KOPHUCTY-
BaBcs. Jleski 3 UX MPUHIMIIB OyJiM OMyOJiKOBaHi B
Twitter-akayuri OOH, sik HaragyBaHHS KOPHCTYBadaM
COILIABEHUX MEPEXK PO HEOOXIHICTh 3aM00iraHHs 10~
mMpeHHo aesingopmarii [1].

I'enepatusHuii 11 Moke CTBOPIOBATH JOCUTH SIKi-
CHI TEKCTH, 3MICTOBHY IIHHICTb SIKMX He(axiBIeBi Oy-
BA€ CKJIAHO OLIIHUTH caMe Yepe3 HasBHICTb (popMab-
HHX O3HaK OCMUCIICHOTO TeKcTy. Excriepty Harosomy-
10Th, IO 3acTOCYBaHHs reHepaTuBHoro LI nos's3ane 3
pHU3MKaMH CTBOpeHHs (eiikoBoi iH(popMarii Ta momm-
peHHs Ae3iHpopMallii Tpy BUKOPUCTAHHI B KOMEPIIiH-
Hux gomarkax [2]. KopucryBauesi HeoOXiaHO camo-
CTIIfHO TepeBipUTH MPaBIUBICTH HAJaHOI YaT-00TOM
iHpopMamii Ta MPaBUIBHICTH BiANOBiAEeH Ha MOCTaB-
neHi 3anutaHHsA. CHTyallis yCKIagHSIETBCS THM, IO

JOJIChKa MOBA YyJ0BO NPHUCTOCOBAaHA JUIA Tepeaadi i
BUpPAXCHHS HE TUIBKM ICTUHHHMX 3HaHb, a W OpexHi,
OITUCIB EMOLIIIHNX CTaHiB, Cy0'€KTUBHOTO OaueHHS THX
YM HIIUX CUTYalid TowIO.

KoHremnist aBTopcTBa HE 3aCTOCOBYETHCS 10 TEK-
CTiB, 3reHEPOBaHMX MITYYHUM iHTeJIeKTOM. Yar-00TH €
BJIACHICTIO KOMIIaHii, sika ix cTBopuia. J[aHi, Ha OCHOBI
SIKMX CKJI/IAl0ThCS TEKCTH, 3HAXOATHCS Y BIIKPUTOMY
JOCTYII i € YaCTHHOIO 3arajJbHOAOCTYIHHX iH(pOpMa-
HiffHUX pecypciB Mepexi [aTepHeT. BigcTexxutn BUKO-
PHUCTOBYBaHI HUMH JKepena iHpopMallii BeIbMH Ipo-
OGneMaTHIHO.

OpmHAM 3 HAWBAXUTMBIIINX MTATaHb, IO TIPHBEPTA-
I0Th YBary po3poOHHKIB i KOPUCTYBaYiB, € HaAIHHICTh
Ta epexTuBHIcTH reHeparuHoro 11, mos's3ani i3 3a-
JIeXKHICTIO H0oro poOOTH BiJ SIKOCTI JJaHUX, SKi BiH 00-
poOunsie. IIITyyHuid iHTENEKT MOKU HE 3[aTHHHA CaMo-
CTIfHO BH3HAYMTH ICTHHHICTB 1 I[IHHICTH maHuX. J{ms
LILOTO NOTPiOHa jomomMora ¢axiBuiB, sAKi 31aTHI iX Be-
pudiKyBaTH, BUSBUTH JKepeia, IEPEBIPUTH 3MICT Ha
BIJIMTOBIIHICTh MPaBOBUM Ta €THYHUM HOpMaM, IIpaBH-
JBHICTh BUKOPHCTaHHS TOIO. MasoiiMOBipHO, 110 BIa-
CTBCSl CTBOPHUTH CHJIBHHN INTyYHHH IHTENEKT, IOKH
1oro poOOTY HOBOIUTHCS HANAIITOBYBATH "BpydYHY'.

Yar-00TH CXUIBHI 3aMiHIOBAaTH iHPOPMAIIit0, KOT-
poi Opakye, nmpaBIOMOAIOHIM HAOOPOM CITiB — CTaTHC-
TUYHO HAWO1IBIII BIpOTiAHOIO BiAMOBIA 0. TOMY BUHH-
Ka€ HEOOXiIHICTh KOPUTYBaHHS Ta KOHTpOJI 3 OOKy
JIOAUHU. Y JEAKUX BHUMAAKaX CIIiJA PO3IUINTH 3a-
Braanus s 11 Ha mig3aBaaHHs, 1 gajii peanizyBaTu ix
MOKpoKoBo [3]. BukoHyroun 3aBnaHHs abo BiImmoBiga-
FOYM Ha 3alUTaHHA, 9aT-00T poOUTH MPOTHO3, TOOTO
oOupae HaIMOBIPHIITY BiATIOBIAb 3 ypaxyBaHHSIM CTa-
THCTUYHHUX JaHUX Ta KOHTEKCTYy. Y OyZb-SKOMY KOH-
TEKCTIi MPUCYTHI HESIBHI eJIeMeHTH. MOKIIHBO, TIe O/THA
3 IPUYHH, YOMY MOXe OYTH CKIIaJHO TIPOCTEXHUTH JIO-
riKy BUCHOBKIB, sSIKi HaJIa€ IITYYHUI IHTEJIEKT.

I'eHepaTHBHUIN IITYYHUN IHTENEKT, HA CyYaCHOMY
eTamni CBOr0 PO3BUTKY, Ma€ OOMexXeHHs (YHKIIOHY-
BaHHs 1 HE MPU3HAYCHWMA JJISI CTBOPCHHS OPHTiHAb-
HOTO (TIPUHIMIIOBO HOBOT'0) KOHTEHTY. BiH reHepye He
TUIBKU MPaBIMBY, alie 1 NpaBAONoNiOHy iHpOpMaIlio.
HexopexkTHi Bignosiai 4yat-60Ta MOKHa BUIIPAaBUTH 32
JIOTTIOMOTOFO0 TTiIKa30K ab0 IHCTPYKIi MO0 IMepeBipKu
JIAaHHX, BKa31BOK HA HEOOXI1HICTh 3MIHU CTHIIIO, IIOCTi-
JIOBHOCTI 200 3MicTy BHKJIAAEHOT0 Marepiaxy. OTHUM
3 METOJIiB HAJIAIITYBaHHS CHUCTEM IITYyYHOTO iHTENe-
KTy, a CaMe BEIMKUX MOBHHMX MOJEJeH, € HaBUaHHS 3
HiJIKPINJIEHHSIM Ha OCHOBI 3BOPOTHOTO 3B'SI3KY 3 JIFO/IU-
Hoto (Reinforcement learning from human feedback,
RLHF) [4]. Lleit meTox nepenbauae, mio ¢axislii Haja-
mToBytoTh Bifgnosiai LI mig 6axaHuii pe3ynbrar.

®axisi B ramy3i po3pooku LI moxu He mpuiimm
JI0 €IMHOI [yMKH IIpO Te, Y1 NOBUHHA 3JIaTHICTH JI0 Ca-
Mokopexkuii Oytu 3aknanena B LI crokonsiyno. On-
HUM 13 MPUKIAIIB TAKOTO MiAX0y (HasBHICTh BOYIO-
BaHUX NPUHLUIIB POOOTH Y BEIMKHX MOBHHMX MOJE-
JIX) MOXKe OyTH Tak 3BaHWH «KoHCTHTyUiHHMHA LHI»
(constitutional Al), 0coGMHMBICTE SKOr0O MOJAraE B
TOMY, IO 9aT-00T 31aTHUH aBTOMATHYHO NEPEBipATH
BHIXIHI JaHi 32 HU3KOIO MPUHIIMITIB, HATIPUKIIA]], €THY-
HUX, 3aKJIaJICHUX Y HbOTO JIIOJMHOI0. MOXKHA 3p00HTH
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BHCHOBOK, 1110 LII1 BUpoOUTE came ToH pe3ynbTaT, IKuit
MoTpiOeH HOTO po3poOHUKY a0 KOPUCTYBAUEBI.

I'eneparuBuuii 11l 3maTHUl reHepyBaTu TBeEp-
JUKEHHSI, alle BIH HE Ma€ KPHUTepiiB, sIKi J03BOJISIHN O
BIJIPI3HATH CY/DKCHHS, IO BiIOBIIAOTh MIHCHOCTI,
BiZt XuOHUX. YaT-00T BUKOPUCTOBYE CXBAJICHHS 1 HECX-
BJICHHS JIIOJMHU (KOPUCTyBaya 4d pPO3POOHMKA) SK
crnoci0 Bigpi3HUTH MPaBWIBHY Jif0 a00 CYIKEHHS Bif
HenpaBmiIbHOI. KoHTpomoBatu poboty gaT-00TiB MO-
JKHA, BIPOBAIPKYI0UH npuHImy, sskuMu 11 mosuaeH
KepyBaTHca B mporeci (pyHKIioHyBaHHS. TakuMm du-
HOM MO>HA 3a1to0irTy HeOaXkaHii moBeIiHIl a00 XHO-
HUM BHCHOBKaM.

OcCKiNbKH 4aT-00TH BUKOPUCTOBYIOTH JIaHi 3 BiJIK-
puTHX pecypciB [HTepHeTy, MOXXKHA MPUITYCTUTH, IO
OJTHIEIO 13 PUYHMH MOMUJIKOBUX BINIMOBiNEH 1 «raito-
[UHAL» € CyNepewInBICTh Ta yIepeDKeHICTh 3Hal-
JICHUX HUMH JpKepen indopmarii. Konnenuist kKoHcTH-
tyuiitaoro 11 pilicHO Moserurye BUSBIEHHS MOCIIIO0-
BHOCTI «wmipkyBaub» LI [5], ame He rapaHTye
ICTHHHOCTI BUCHOBKIB, SIKi BiH MOK€ 3pOOHTH.

MipkyBaHHs MITyYHOTO iHTEIEKTYy 3aCHOBaHI Ha
MaTeMaTHYHUX YHCICHHAX. MaTteMaTudHi 00'€KTH ic-
HYIOTh B TCIEPIITHROMY MOMEHTi, TOMY iHIIIFOBaTH
KOHIIEMIi1 mpo MuHyIe i MaiioyTHe B LI qocuth cxira-
JTHO, IPUHANMHI Ha Cy4acHOMY eTari HOro eBOJIoLii.
Meroau MareMaTHKH HE MPHCTOCOBAHI JJIs OIUCY
MaiOyTHIX a00 MUHYJIHMX CTaHiB 00'ekTiB. Sk nuie B.
I'pauiani: “Komm'toTepy npauo0Th B MATEMaTHYHOMY
TENEepilIHbOMY Yaci, MatO4YH CIIpaBy 3 pe4amH, sIKi 3aB-
KM ICTHHI Ta He 3MiHIOIThCs 3 yacom™ [6]. ABTop
cTBepIKye, mo L1, Ha BinMiHy Bix Mromel, He 30aTHUI
BUSBJIITH IPHYUHHO-HACITIIKOBI 3B'SI3KH 1 HE BIAPIZHAE
NpUYUHY Bix Hacaiaky. OnHak Horo anropuTMu 103BO-
JSIOTh BUOpATH HaHOUTBII MMOBIPHUI BapiaHT PO3BH-
TKY TOAIA. Y OULIBIIOCTI BHITAAKIB IIHOTO JOCTATHHO
JUTSL OTIUCY SIBHUIIL Ta MPOIECiB 00'€KTUBHOI peabHOCTI,
BUOOPY MPaBUIILHOT BiMIOBI I HA 3alTUTAHHS KOPUCTY-
Baya.

B ocranHi Micsiiii 6arato 0yiio HaKUCcaHo PO 3/1a-
THICTh T€HEPATUBHOTO IITYYHOTO IHTENEKTY 3aMiHUTH
goauHy B cdepax MisUTBHOCTI, SIKI BBa)KaluCs HE
TUTBKN BUHATKOBOIO IIPEPOTATHBOIO JIIOACHKOTO iHTE-
JIEKTY, aJie IIPEpPOraTHBOIO JI0JIeH HEOPANHAPHUX, TBO-
punx. OnHi€rO 13 TAKUX 00NacTel, B SKi JIOIMHA SIBHO
MepeBepIIye MPEICTABHUKIB IHIINX BHIIB JKUBUX iC-
TOT, € 37JaTHICTh NIepelaBaTH IOCBi/ i HABUYKHU, 3HAHHS
1 BMIHHS OUIIXOM KOAYBaHHA iH(opMaIii mpo HUX B
OMOBIMaHHSAX. BMIiHHS pPO3MOBimaTH iCTOPIl — YHUCTO
JIOJIChKA 3JIaTHICTh, HEUIOAaBHO Oyna ayOnboBaHa
IITYYHUM IHTEJIEKTOM. [IpuposHO, BUHUKAE TIMTaHHS,
YU € B JIOACHKIN Mpupoai mock, mo LI He 3maTHwMi
BiITBOpHUTH?

Ha nanomy erari po3BHTKY IITYYHOTO iHTEIIEKTY,
BiJITIOBIiJIb 3a€ThCS OYEBUIHOIO — KpEaTHBHICTh. Haii-
notyxHimmit 111 He 31aTHUI CTBOPUTH HIYOTO NPHH-
IIUII0OBO HOBOTO, BUHaxOAMTH. Ha nymKy meskux noc-
JIHUKIB, IIe HOB's13aHo 3 He3matHicTio I go camosa-
MIEpeUYCHHs, HETaTMBHOTO MHCIIEHHS 1 CaMOKPUTHKH
[6]. Baxko moroanuTHcst 3 TAKOKO TOYKOIO 30py. CTuMy-
JIOM JI0 TBOPYOCTI €, CKOpiIlle, 3MaTHICTh J0JIaTH HeTa-
THB, Y 4oMy O BiH HE TIOJATaB: B XUTTEBUX OOCTAaBH-
HaX, y BJIACHi MPHUPO/i, B COIIaJbHOMY CEPEOBHIIL.

TBOpYICTH, TIO CYTi, € CAMOCTBEPPKEHHSIM, CaMOBUPA-
keHHsM. Taki BHW3HAYEHHS TBOPYOCTI CTOCYIOTHCS
TUIBKY JIIOJAMHH. AJIe TBOPYICTh MOKHA PO3IIISAIATH K
MIPOLIEC CAMOBJIOCKOHAJICHHS, TOAI IMTOHSATTS TBOPYOCTI
MOJKe OyTH 3aCTOCOBAHO 1 JI0 IITYYHOTO 1HTEIEKTY.

Posnosini, siki cknanae reneparuBuuit LI, sori-
YHO MPaBWIBHI, ajie iM He BHCTaya€ TOTo, 10 MOXHA
Ha3BaTu CyTTI0, ToOTO y LIII HEemMae po3ymiHHs TOTO, 32~
panu 4oro BoHM Oyny HamucaHi. BiH BUSBIIsIE 04eBH-
JIHE, YTOPSIKOBYE BizoMe. Mloro HapaTMBM BTOPHHHI,
MOXiJHI, aje 34aTHI KOMICHCYBaTH BiJCYTHICTH IIO-
CIpaBXHBOMY MiKaBUX HOBAaTOPCHKUX ineil. Tomy,
sxmo nepen I otpumye 3aBmaHHsS pO3pOOUTH TUTaH
poboTH abo HammcaTH cueHapiil, BiH ne-¢akTo ix He
CTBOpIOE, @ BUOMpae HalHOLIbII YaCTO BUKOPUCTOBYBA-
HUI 3 icCHylouoro Habopy naHux abo 3paskiB. Bin He
CTBOPIOE HOBE, a 00Mpae HAWOLIBbII CITYITHUI BapiaHT 3
HAsIBHOTO HaboOpy.

MoXJHMBO, Y HeJalekoMy MalOyTHBOMY, CTBO-
peHi TIOOMHOIO XyNOKHI TBOPH BHCOKO IiHYBaTH-
MyTBCS caMe TOMY, IIO BOHH 3pOOJICHI YHIKaJIbHOIO
JKIBOIO iCTOTOF0. Harra cyTTeBa BiIMiHHICTD BiT 1HITHX
010JIOTIYHHX BH[IIB Ta IITYYHUX IHTEICKTyabHIX CHC-
TeM MoJATae B yHiBepcaibHOCTI. JIfoquHa 31aTHA Ha-
BUYMTHCS JKUTH 1 TiATH IPAKTUIHO B OyAb-SIKMX yMOBax
[7]. Ilpote yHiKambHICTH Ta YHIBEPCAIBHICTH CTAIOTh
MEePEIIKOAaMHU Y TPOIIeCi pO3pOOJICHHS MITYYHOTO 1H-
TenekTy. JIFouHI He BIIOMUI IHIIKUN THI BUCOKOPO3-
BUHEHOT'O IHTEJIEKTY, OKpiM Jtoackkoro. CTBOpIOBAaTH
11, MomenoryYl poOOTY JTHOACEKOTO MO3KY, 03HAYAE
pyxaTHcs B Me)Kax 3HaHHsI 1 KoJia TUTaHb, Bi/IIOBi/Ii HA
SIKI MU ITOKH HE MA€EMO.

OnHa 3 IepCIeKTHBHUX c(ep 3acTOCYBaHHS TeHe-
PaTUBHOTO IITYYHOTO IHTENEKTYy — II€ po3poOKa Mmpo-
rpamHOoro 3abesnedyeHHs. LTy4nuii iHTENeKT Hamae
KOpUCTyBayaM MOXJIMBICTh CaMOCTIHHO BHOCHTH
3MIHH JIO0 JIOAATKIB, III0 B CBOIO YEPry O3HAYa€ JAEMOK-
paTu3ariio po3poOKH MporpaMHoro 3abdesneuyenns [8].
IlepeBara 4aT-00TiB — PO3POOHHKIB MPOTPAMHOTO 3a-
Oe3medyeHHs MoJIArae B TOMY, 1[0 BOHH 3/aTHI CHINKY-
BaTUCS 3 JIIOJAMHOI O€3I0CepeHbO, BECTH JiaJIor.
Otxe, KOpUCTYyBaueBi Mpocrinie chopMyJIFOBATH TEX-
HIYHE 3aBIaHHS I Maioytasoro IT-mpoekty, a pe-
3yJibTaT PoOOTH 3 OUIBIIO WMOBIPHICTIO BiATIOBima-
THME OYiKyBaHHSM Ta 3aIlUTaM 3aMOBHHKA.

YaT-00TH MOEIHYIOTh 3HAHHS TEXHIYHOTO Ta CO-
Li0-TyMaHITapHOTO IUIaHy, JONOMAararou I100JaTH
Oap'ep HEMOPO3yMiHHS, IO iICHY€E MIiX JIFOJITbMH Pi3HOTO
CTHJIIO MUCIICHHS1, MDXK (haxiBIISIMU, sIK1 IPALIIOIOTH Y Pi-
3HHX Tally3sX €KOHOMIKH, MK JIFOJbMH PI3HUX KYJIb-
TYp TOLIO.

Po3BuTOK IporpaMHoro 3abe3neyeHHs, mo 3abe3-
redye poOOTy MITYIHOTO iHTENEKTY, ITiIIITOBXYE 3aK0-
HoJaB4Yi opranu €Bpocorody, CIIIA ta 6aratox iHIIMX
KpaiH 10 po3poOKH HOPMAaTHBHO-TIPABOBUX aKTiB IS
rapaHTyBaHHs 0€31eYHOT Ta CIIpaBeIlIMBOI eKCILTyaTa-
uii 111, 3 ypaxyBaHHSIM pU3HKIB, ITOB'SI3aHUX 3 MU Te-
XHOJOTisMHU [9].

OmHUM i3 CYTTEBHUX HETATHBHUX HACHTIJKIB BIPO-
BajpkeHH 1] € ckopoueHHsT poOOYHX Miclb y 3B'SI3KY
3 aBTOMATH3AL[I€I0 NPalli Ta 3HUKHEHHS HU3KH 1pode-
ciii. Y HaWOmmKYOMy NECSITIIIITTI MM 3iTKHeMocs 3i
3HAYHUM 3pPOCTaHHIM Oe3pOOITTS, BUKIMKAHUM 3aMi-
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HOIO cmiBpoOiTHHKIB-roner cucremamu 1. Ils mpo-
OneMa 3ayenuTh npauiBHHKiB 3 pi3HUX cdep eKOHO-
MIKH: TIOYNHAIOYH BiJl MCHEIKEPIB Ta 0(1)10Horo nepco-
Haly, CepefHbOr0 MEIMYHOrO MepcoHaity 1 3aKiHUy-
09 CHeIjajmicTaMu y Taly3l KOMIT'IOTEpHHX
TEXHOJIOT1H, MalIMHOOYyBaHHS, IIHPOKOTO CHEKTPY
HaYKOBHUX IPAIiBHUKIB TOIIO.

Ille 6inplI ICTOTHUM HEraTHBHUM pesyJibTaTom
MOJKe CTaTH BTpaTa CaMOCTIHHOCTI B HpI/II/IH}ITTl p1-
IIeHb, Jerpajallis 3JaTHOCTI MUCIUTH CaMOCTIHHO i
KPUTHYHO, Yepe3 Te, 10 KOPUCTyBadi 3aHAATO AOBIps-
I0Th 1 3aHAJTO MOKIAJAIOTHCS HA TEXHIYHI MPHUCTPOI.
[IpoGnema momnsirae me ¥ y TOMy, IO TEOPETHYHI OC-
HOBH Ta TEXHIYHA peajti3allis Cy4aCHUX KOMITIOTEpPHUX
TEXHOJIOTi} HACTINBKY CKJIAIHI, M0 He(axXiBIEeBi, 3BH-
YaifHOMY CIIO)KMBa4€Bi BOHH 3/1al0ThCS MaJlo HE YapiB-
HUMH, BUKJINKAIOUM IHCTHHKTHBHUM CTpax, sIK Maibke
Bce HOBe Ta He3po3yMine. [lapanensHo koMnaHii Hama-
raloThCs 3aXUCTUTH Ta 3aCEKPETUTH CBOT PO3POOKH Bif
KOHKYPEHTIB Ta HEIOOPOCOBICHUX KOPHUCTYBAiB.

[MoniTnuHi Ta coliaibHi HACIIKY MOMIUPEHHS Te-
xHoNorid, Ha ocHoBi I, MoxiMBHI Tepepo3mOAinT
BJIaJM Ta KamiTaly € BOXKJIMBUM HANPSIMOM CY4aCHHX
JOCTIKEHB, K Y Taly3i TEeXHIYHHUX, TaK 1 COIiaIbHIX
HayK, a TAKOXK IPEIMETOM ITHJIBHOT yBaru MO THYHUX
nisaiB. Ha chOTOAHINIHINA AeHP HAIlIOHANBHI YPIIU Ta
MOJITUKK Olibllie CTypOOBaHi 301IbLIICHHSAM (iHAHCY-
BaHH rairy3ei, 3aiHATHX po3podkoro 111 Ta koHIEHT-
paLi€ro JaHUX TEXHOJIOTIH y pyKax OKpeMHX JIIoAeH Ta
KOMITaHi{, HiX TpoOieMoro 0e3poliTTs, mo HacyBa-
eTbesi. OCKUIBKY IITYYHUH iHTENEKT 3a0e3neuye Heba-
YeHi paHillle TEeXHOJOTIUHI Ta COLiaNTbHO-eKOHOMIUHI
NepeBary, a OTKe, MOJITUYHY BJIa/ly Ta BIUIUB.

BucHoBku. CaM0oOyTHICTB XyIOKHBOI KYJIBTYPH,
30KpeMa HalliOHAIBHOI JIITepaTypH, TOCSITHEHHS y ra-
Ty3i (yHIAaMEHTaNbHOI Ta NMPHUKIATHOI HAYKH JAaBHO
BBA)KAIOTHCSl OJTHUMU 3 TOJIOBHHUX KPUTEPIIB LMBiIi30-
BaHOCTI cycminecTBa. ['eHeparuBHmid LI 3matHUit
CTBOPIOBATH BUTBOPH MUCTEIITBA, IMITYBaTH JIITEPATy-
PHI CTHII, € MMOTY>)KHUM iHCTPYMECHTOM IIi3HaHHS Ha-
BKOJIMIIIHBOTO CBiTY. MM - Cy4acHHKH HOBOTO €Tary
3aMiHHU JTIOJCHKOI Tparli KOMITIOTEPHUMH TEXHOIOTi-
aMu. B nanmii yac pecypcom indopmanii mis LI e
3HaHHS, CTBOPEHI JIOJMHOIO, ajle B MalOyTHHOMY CH-
Tyalist MOXK€ 3MIHUTHUCS. MeTou Ta IHCTPYMEHTH IIi-
3HaHHS HEOOXi/IHO BIUIMBAIOTh HA PE3yJIbTAaTH ITi3HABa-
JIBHOTO TPOIeCY. 3HAHHS, 110 TeHEPYIOThCS LITYYHUM
IHTEJIEKTOM, MOXXYTh CTAaTH HaJCKJIAJHUMHU JJIs JIFOJI-
CBKOTO PO3yMy, a00 OYTH JOCTYIHHMH JTUIIE TPUBiITE-
HOBaHUM BEpPCTBAM CYCIIUIBCTBA, SIKI MalOTh JOCTATHI
(hiHaHCOBI Ta TEXHIYHI pECypCH IJIS IX OCBOEHHS.

OnHUM 13 BUAIB TiSUTBHOCTI, TIOKA HEIOCTYITHUM
I, e TBopuicTh. OHAK HIXTO HE 3allepevuye, Mo B He-
nanekomy ManOytHeomy I omanye 110 ckiagHy
NpakTHKy. baraTo 3anexuts Bix po3yMiHHS GeHOMEHY
TBOPYOCTI. SIKIIO CAaMOBJIOCKOHAJICHHS BBaXKaTH acIie-
KTOM TBOPYOi AisIBHOCTI, TOAI 31aTHicTh LI po3po0d-
JSITH TIPOTpaMHe 3a0e3MedeHHs], a TAaKOX I0sBa eMep-
JUKEHTHHUX BJIACTMBOCTEH Y CHCTEM IUTYYHOTO iHTEJe-
kty [10] y mpomeci iX ymocKOHaJeHHS MOXE CTaTH
HaJIIITHOI0 OCHOBOIO JJIsl HOTO «TBOPUOi caMmopeaiza-
ii».

TexHosIOTIYHMH TPOPHB, CBIIKAMH SKOTO MH €,
OyB OM HEMOXXIMBHM 0e3 KpPOTMITKOI mpari 0araTbox

TTOKOJTiIHb — TBOPIIIB iCTOPii CBITOBOI muBiMi3amii. 3apas
JIOJICTBO Ma€ MOXJIMBICTh JOBIPUTH pillleHHS Oara-
THOX 3aBJaHb, III0 CTOSITH NMEpE HUM, Ha IITyYHUH iH-
TENEeKT, 1 3pOOUTH HE TUIBKH ICTOPWUYHI HapaTWBH, a
caM PO3BHUTOK ICTOPHYHHX TOJiH YACTHHOIO TEXHOJIO-
TIYHOTO IPOLECY, PO3YMIHHS CYTI SIKOTO, JOCTYITHO Ja-
JIEKO He KOXHOMY. SIK OUIBIIICTH HIIUX TEXHOJOTId-
Hux iHHOBanii, Il 37aTHUH PO3YUCTUTH LLIAXH OO
TBOPEHHSI, HOBHUX BIJKPUTTIB i JOCATHEHB y Mi3HAHHI
CBITY, 0O CTATH IIle OJJHUM IHCTPYMEHTOM 3HHILECHHS
JFOJICTBA.
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AHoOTaNis

[TpoanainizoBaHO TEOPETHKO-IIPUKIAHI TpoOIeMH i1eHTUdIKaLlil pakeTHOT Ta peaKTHBHOI 30poi KkpaiHu ar-
pecopa. BusHaueHo, 110 eKCIEePTHI MPOBaKEHHS 100 BOEHHUX 3JIOYHHIB 13 BUKOPHUCTAHHIM PAKETHOI Ta peak-
TUBHOT 3001, MaIOTh 3/1IICHIOBATHUCS IIUISIXOM MPOBEACHHS [IOHANMEHIIIE JBOX IiBH/IB KPUMIHAIICTHYHUX €KC-
MEePTH3 - EKCIIEPTH3H 30pOi Ta BUOYXOBO-TEXHIUHOT ekcriepTr3u. J{Jist miBUILIEHHS! 00’ €KTUBHOCTI Ta JJOCTOBIPHO-
CTi imeHTHdIKalil eleMEHTIB PakeTHOI Ta peakTHBHOI 30pOT 3aIpOINOHOBAHO 3aII0YaTKyBaTu 310paHHs KOJEKIii
PI3HMX MaTepialbHUX €JIEMEHTIB 3a3HaYCHOro BHUIy 30poi i3 HassBHUM pIBHEM YIIKOJDKEHHS Ta PyHHYBaHHs, a
TakoX iH(popMaIiitHo1 6a3u iX 300pakeHb. 3alPONIOHOBAHO, 3 YPaxyBaHHIM 0COOIMBHX yMOB 30pOHHOI arpecii i3
BUKOPHUCTAHHSIM PaKETHOI Ta peaKTHBHOI 30p0i, OHOBIICHHS PEJaKIliii OCHOBHHX 3aBJIaHb, 00’ €KTiB JOCIIiKEHHS,
a TaKOX HepeniKy BI/IpiH.IYBaHI/IX IIMTaHb BiZ[HOBi,I[HI/IX CKCIICPTHUX MPOBA/PKEHD JI Y3I'OPKCHOI'O BUKOPHUCTAHHA
ycima cy0’eKTaMH CyIOBO-EKCIEPTHOT ISUTBHOCTI.

Abstract

The article analyses the theoretical and applied problems of identification of missile and rocket weapons of
the aggressor country. It is determined that expert proceedings on war crimes involving missile and rocket weapons
should be carried out by conducting at least two subtypes of forensic examinations - weapons examination and
explosive examination. In order to increase the objectivity and reliability of identification of missile and rocket
weapons elements, it is proposed to establish a collection of various material elements of this type of weapon with
the existing level of damage and destruction, as well as an information base of their images. Taking into account
the special conditions of armed aggression with the use of missile and rocket weapons, it is proposed to update the
wording of the main tasks, objects of research, as well as the list of issues to be resolved in the relevant expert
proceedings for coordinated use by all subjects of forensic expert activity.

Karouosi cioBa: 30poiina arpecis, MiXXHapoJIHe TIpaBo, ineHTHDIKaLiifHe TOCIiKEHHS, pakeTHa 30posi, pe-
aKTHBHaA 36p0$[, CyZl0Ba CKCIIepTH3a.

Keywords: armed aggression, international law, identification research, missile weapons, rocket weapons,
forensic expertise.
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Beryn. Binx mouartky 30poitHO1 arpecii HampuKiHIIi
motoro 2014 p. Pociiiceka @enepartis (mani — PD) cu-
CTEMaTH4HO MMOPYLIYE 3arajbHOBU3HAHI HOPMHU MIJKHA-
POZHOTO IpaBa, MpaBa JIIOMHH, B TOMY YHCIIi IPABO Ha
JKUTTSI MUPHUX TPOMAJISIH, SIKI CTAJIM 3apyYHUKAMH Te-
POpPHCTIB Ha OKymNoBaHii Tepuropii Ykpainu. Llunizm
KpPEMJIIBCBKOI arpecii, sika BKJIIOYAa€ aKTHBHY IMiATPHU-
MKy TEPOPHCTIB Ha JEep)KaBHOMY DiBHi, NEPETBOPIOE
BOMBCTBO OC3HEBMHHMX MUPHUX IPOMAISH Ha 3BUYHE
MOBCSKIeHHE siBue [1].

[IpuBepratoun yBary Mi>KHapOTHOI CIIUIBHOTH 110
TPHUBAIOYOTr0 HAapOIIyBaHHSI P® BoeHHOTO MOTEeHIIATY
Ha KOPJOHI 3 YKpaiHOI0, HA THMYacOBO OKYMOBaHHX
yacTHHaX TepuTopii Ykpainu, B YopHOMY Ta A30BCH-
KOMY MOpsIX Ta Ha TepuTopii PecryOniku binopycsk, Ha-
rojouytouy, mo PO rpybo nopymmina i mpomoBkye
nopyuryBati CtatyT OOH Ta OCHOBHI IPHUHITUITHA MiXK-
HapOJIHOTO IIpaBa, a TaKOX CBOi 3000B’s3aHHS B paM-
kKax MemopanayMy npo rapaHrii 6e3neku y 3B’S3Ky 3
NpUeIHAHHAM YKpaiHu 10 JloroBopy mpo HEpo3NoB-
CIOIDKEHHS saepHOi 30poi Bix 5 rpyans 1994 p. (byxa-
NENITCHKU MEMOpaHAyM), SKUMH BOHA TapaHTyBaja
MIOBAXKATH HE3aJICKHICTh, CYBEPEHITET Ta iCHYIOYi KOp-
JOHHM YKpaiHU Ta HiITBEpAMIa He3acTOCYBaHHS 30poi
npoty YKpaiHu, aHekcyBaBImIM KpuM 1 OKyIyBaBIIH
vyactuHy Jlonerpkoi i Jlyrancekoi obnacteii Ykpainu,
BepxosHa Pana Ykpaiuu 3BepHynacs 10 Mi>XKHapOJIHHX
Ta €BPOINEICHKUX OPTraHiB, yps/iB Ta NapiIaMeHTIiB 1HO-
3eMHHX JIEPKaB 1 3aKJIMKaJa IPOAOBKYBATH MIATPUMY-
BaTH TEPUTOPIANIbHY LTICHICTB 1 CyBepeHiTeT Y KpaiHu
B paMKax Mi>KHAPOJIHO BU3HAHUX KOPJOHIB Ta HEOOXi/-
HICTP MHPHOTO BHpIIIEHHS CIPOBOKOBaHOTO P®
30poifHOTO KOH(IIIKTY Ha OCHOBI 3arajlbHOBH3HAHHX
TIPUHIIAIIB 1 HOPM MIXXKHApPOIHOTO Tpasa [2].

Brim 24 motoro 2022 p. P® oronocuna mpo mpo-
BEJICHH «CTICIIalIbHOT BOEHHOT OIIeparii» Ha TepUTOpii
VYxpainu Ta po3noyana MoBHOMAaCIITaOHy 30poiiHy ar-
pecito, BAKOPUCTOBYIOUH, Y TOMY YHCII, i paKkeTHY Ta
peakTuBHY 30poro (nani — PP3) mpotu ocid abo maiina,
10 OXOPOHSIIOTBCS 3TiJIHO 3 MOJIoKEeHHSIMHU JKeHeBCh-
KOT KOHBEHIIIT PO 3aXHCT [UBUILHOTO HACEJICHHS ITi[]
vac BiliHu Bix 12 ceprrs 1949 p. (Geneva Convention
relative to the Protection of Civilian Persons in Time of
War).

Teopernuni mpodJjemu inenTudikauii paxer-
HOI Ta peakTHBHOI 30poi P®. Bigmosiguo 1o 4. I [Jo-
nmatka 10 KoHBeHIi1 npo 3akoHH i 3BMYal BiffHH Ha Cy-
xomoii (Convention (IV) respecting the Laws and
Customs of War on Land) [3] croporu He KOpHCTY-
IOTHCSI HEOOMEKCHHMM IMPaBOM y BHOOpi 3aco0iB 3a-
BIaHHsI IKO/IU IPOTHBHUKY, a caMe:

1) 3abopoHEeHO OyIb-SIKHM CIHOCOOOM aTaKyBaTh
g 6oMOapyBaTh HE3aXUINEHI MiCTa, CENUIa, XKHUT-
70Bi OymuHKH M criopynu (cT. 25);

2) min gac obmnor i GoMOapayBaHb CTOpOHA 30-
0OB’s13aHa y>KUTH BCiX HEOOXITHUX 3aXOJIB VIS TOTO,
o6 yOeperty, HaCKUTBKH 1€ MOXKIIMBO, PEIITilHI, MU-
CTCIbKi, HAyKOBi, OJaromiiiHi 00’€KTH, iCTOPHYHI
naMm’SITKH, AT Ta MICIs CKYITYeHHS! XBOPHX 1 T0-
paHEHMX 3a YMOBH, IO IIi Micllg Ha TOW Yac HE BHKO-
PHUCTOBYIOTH 3 BOEHHOIO METOIO (CT. 27).

3 00'eKTHBHOI CTOPOHHU 3JIOYHH, TependadeHun
cT. 438 KpuminaneHoro kogexcy Ykpainu (mzami — KK)

XapaKTePU3YETHCS ISIMU, B TOMY YHCHTi, Y dopmi [4]: -
3aCTOCYBaHHsI 3ac00iB BeJCHHS BiliHH, 3a00pOHEHUX
MDKHApOJHHUM NPaBOM; - iHII NOPYIICHHS 3aKOHIB Ta
3BHYAiB BiifHH, 110 NepeadadeHi M>KHAPOAHUMH JOT0-
BOpaMH, 3roja Ha 00OB'SI3KOBICTh AKUX HajgaHa Bepxo-
BHOIO Pajnoro Ykpainu; - BiIJaHHS Haka3y IpO BYH-
HEHHS TaKUX JIH.

3okpema, 1 nineit Pumcskoro Cratyty MixHa-
pomsoro Kpuminamsaoro Cymy (Rome Statute of the
International Criminal Court) BoenHi 3104nHM 03HaYa-
10Th [5]: a) Tpy0i mopymeHHs JKeHeBChKIX KOHBEHITIH
Bix 12 cepmus 1949 p., a came Oynb-sKe 3 TaKHUX JisTHb
poTH 0cib abo MaifHa, 0 OXOPOHSIOTHCS 3TiTHO 3 TO-
JoXeHHAIMH  BignoBimHOl JKeHeBChbKOI  KOHBEHIT
(«ITpo mosinmieHHs 1011 MOpaHEHUX 1 XBOPHX B JIilO-
YHX apMisix», «[Ipo mosninmeHHs 10511 MopaHEeHUX, XBO-
puX 1 0cib, siKi 3a3HaNM KOopabebHOT aBapii, i3 ckiIaxy
30poiHIX CHIT Ha MOPi», «[Ipo MoBOmKEHHS 3 BIHCHKO-
BOIOJIOHEHUMI», «[Ipo 3aXHCT IIMBIIBHOTO HACETICHHS
i 9ac BiffHW»); 0) iHIII cepiio3Hi NOPYIICHHS 3aKOHIB
1 3BU4AiB, 110 3aCTOCOBYIOTHCS B MDKHAPOIHHUX 30pOii-
HUX KOH(QIIIKTaX y BCTAHOBJIICHUX PaMKax MiKHApOJI-
HOTO TIpaBa, a caMe Oyab-sIKe 3 TAKUX JisHb:

1) yMHUCHE CTIpsIMyBaHH: Halla/liB Ha IUBLIHHE Ha-
CEJICHHS SIK Take a00 Ha OKPEMUX IUBLIFHUX 0Ci0, 10
He OepyTh Oe3rocepeIHbOi Y4acTi y BOEHHUX JisIX;

il) yMHCHE CIpsIMyBaHHs HalaiiB Ha LUBUIbHI
00’€KkTH, TOOTO 00’ €KTH, 1110 HE € BiliCLKOBUMH IIJIIMH;

iil) yMHCHE CIpsIMyBaHHS HallaJiB Ha MepCcoHal,
00’€eKTH, MaTepiany, Miapo3aiiM abo TpaHCIOPTHI 3a-
co0wu, 3aJisHi B HaJTaHHI T'yMaHITapHOi JOITOMOTH YH B
Micii 3 mOTpUMaHHA MHpPY BiamoBimHO 1m0 Craryty
OOH (United Nations Charter), moka BOHH MAaiOTh
MIPaBO Ha 3aXHCT, IKUM KOPHCTYIOThCS IMBLUIBHI 0cO0H
a00 UBLUIEHI 00’ €KTH 3TiTHO 3 MKHAPOIHUAM MIPABOM
30pOHHHUX KOH(QITIKTIB;

iV) yMHCHE BYMHEHHS Harajay 3 yCBiIOMIICHHSM
TOTO, 1110 TAKU! Hamaj IpU3BEAE 10 BUIIAJKOBOI 3aru-
Oeni 4yM TOpaHEHHs IUBUILHUX OCIO abo 3amomie
IIKOAY LMBUILHUM 00’€KTaM 4YM MacIITaOHOI, JTOBIro-
TPUBAJIOl Ta CEPHO3HOI HIKOAXU HAaBKOJIUIIHBOMY IIPU-
POJHOMY CEPENOBHINY, sika OyJe SBHO HAJIMIPHOIO B
MTOPIBHSAHHI 3 KOHKPETHOIO Ta Oe3IocepeTHhO OUiKyBa-
HOIO 3aTraJIbHOIO BifiCBKOBOIO IIEPEBArolo;

V) HalaJ| Ha He3axHINeHi | Taki, 110 He € BIHChKO-
BHMHU IIIIMH, MicTa, cejla, MOMEIIKaHHs abo OymiBii
9H iX 00CTpLN 13 3aCTOCYBaHHIM OY/Ib-SIKHX 3aC00iB;

iil) YMUCHE 3alOMisTHHS CHJIBHHX CTpaXkIaHb a0o
TSDKKUX TUIECHUX YIIKOJKEHb YH HIKOJH 310POB’10;

iv) mmpoxomacmtabHe 3HMIIEHHsS 1 TNpHBJAac-
HEHHS MaifHa, 1110 He BUKIIMKaHEe BIHCHKOBOIO HEOOXi -
HICTIO i BYNHEHE HE3aKOHHO Ta O€3IITy3/10 TOIIIO.

IcToprYHUM KPOKOM 10 3MIIIHEHHS MPaBOIOpsi-
JIKY Y CBiTi cTasno yxBaneHHs KoHBeHIIT mpo MiXkHapo-
JIHE CIIBPOOITHUIITBO B PO3CIiAyBaHHI Ta CyJIOBOMY
TiepeciilyBaHHi TeHOUUAY, 3JI0YMHIB MPOTH JIIOASHO-
CTi, BOEHHHX 3JIOYMHIB Ta IHIIUX MDXXHAPOJIHHUX 3JI04H-
HiB (Mutual Legal Assistance and Extradition), sika €
ininiatuBoro CioBeHii, AprenTinu, benbrii, Monromii,
Hinepnanais ta Ceneraiy. KonBenilis, cepesi iHIoro,
Mae€ Ha MeTi: - BU3HAYATH MPSIMi KaHAIIN 3B’ SI3KY 3 KOM-
METCHTHUMHM OPTaHAMM; - PO3’ICHUTH, K1 (POPMH MIK-
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JIEp’KaBHOTO CHIBPOOITHHUITBA OCTYIHI 1 K X 3amu-
TYBaTH; - CIIPUATH popMaM CIiBpOOITHUITBA 13 3aCTO-
CYBaHHSIM Cy4YacHHUX TE€XHOJIOTIH, TAKHX SIK 3aCITyXOBY-
BaHHS CBIJIKIB 3a JTOTIOMOT'OIO BificoKOH(EpeHIiii abo
3aIlUTU Ha MPOCITyXOBYBaHHs TeJIe)OHHUX PO3MOB IIi-
JIO3PIOBAHUX.

3a cnoBamu ['enepanbHoro mpokypopa A. Koc-
TiHa YKpaiHa BUCOKO I[IHYy€ pillydi CIUIbHI KPOKH 10
3a0e3medeHHs] HEBiABOPOTHOCTI IOKAPaHHS 32 MiXKHa-
ponHi 3mounHM. Le nepmmii Benukuii 1oroBip y cdepi
MDKHapOAHOTO KPUMIHAJIHHOTO TpaBa, YXBaJCHUH ITi-
cig Pumcekoro cratyTty. BaxkimiBo, mo 1eif mporiec Bi-
IOyBa€eTHCS caMe 3apa3, KOJIM Ha €BPOIIEHCHKOMY KOH-
THUHEHTI TPHBAE JKOPCTOKA [MOBHOMACIITa0HA BilHA -
arpecis P® npotu Ykpainu [6].

Bin 24 motoro 2022 p. P® Bunycruiia no Ykpaini
MOHAJ 5 TUCSY pakeT pizHoro kiacy. Lle Oe3mpeneneH-
THa KUIbKICTB, a/pKe SIKIIO HOpPIBHIOBAaTH BiifHY, ska
TpuBasa 4 poku B Cupii, To pOCISHA TaM BHITyCTHIN
100 xpunatux paket «Kaniopy. HaitneOe3meunimnmoro 3i
3BUYAITHOIO O0MOBOO YACTHHOIO € aepoOaTiCTHYHA pa-
keta « KuHmKam», SKy BUIyCTIIIN IO YKpaiHi 0 mova-
TKy TpaBHs 2023 p. mpubmmsno 11 oguHume. Yei i pa-
KETH TOTPAIIIIN B I, 30KpeMa i B 00’ekTH iH(pa-
CTPYKTYpH. AJl€ 3 HaJXOMKCHHSIM aMEPHKaHCHKOTO
3PK «Patriot» Mu oTpuMaia Taky MOXIHBICTb, 1 3apa3
Il paKkeTH 3HUILYIOThCS. Tak caMo CTaHOBHTH 3arpo3y
it paketn «Ickanaep». Bonu OyBatoTh pi3HHX KiaciB —
3 0aNiCTUYHOIO Ta 3 HACTUJIBHOIO TPAEKTODIIO, ajie 00H-
JIBa BUJU BEJILMH HeOe3MeuHi, TaM JOCUTh Beauka 00-
1i0Ba 4aCTHHA Baroio I1iB TOHHH [7].

Tox, IIpokyparypa, Cimyx0a 6e3meku Tta Hario-
HalbHA NOMILiS YKpaiHH IIOJEHHO pPO3MOYMHAIOTH
KpHMiHAJbHI IPOBAIKEHHS Ta IPOBOIATH IOCYHOBI
po3ciigyBaHHA 3a (PaKTaMU PaKETHUX OOCTpLNIB OKY-
MaHTaMU YKpaiHCbKHX MicT. [IpoBoasThCcst HeBinKia-
JHI iyl mii juist GikcyBaHHS 1 300py J0Ka3iB GakTiB
BOEHHHUX 3JI0YMHIB CKOEHHUX PD.

BignosigHo 10 ct. 84 KpuMiHanbHOTO mporecya-
JIBHOTO KOZIeKCy YKpainu [8] mokazamu B KpUMIiHaJb-
HOMY MpPOBa/KEHHI € (akTH4HI AaHi, OTpUMaHi y Iie-
pendayeHOMY LIMM KOJEKCOM TMOpS/IKY, Ha IIiJCTaBi
SKHX CJ1TIUH, TPOKYPOP, CIITINAHN CyIIs 1 Cy T BCTaHO-
BIFOIOTh HAsIBHICTH Y BiJCYTHICTH (PaKTiB Ta 0OCTa-
BUH, III0 MAalOTh 3HAYCHHS JJIsI KPUMIHAIBHOTO IIPOBa-
JUKEHHSI Ta MiJUITaloTh Jl0KasyBaHHIO. [Iporecyains-
HUMH JDKEpelIaMu JOKa3iB € II0Ka3aHHA, pPEevoBi
JIOKa3H, TOKYMEHTH, BUCHOBKH €KCIIEPTIB.

Tox, Ha Cy0’€KTIB Cy/0BO-EKCIEPTHOI MisSUIbHO-
CTi, BIINIOBIHO 10 BUMOT CT. 7 3akoHy Ykpainu «IIpo
CyJIOBY eKcrepTu3y» [9], mOKIagaeTbcs BaXJIMBE 3a-
BIAHHS 13 JOCIIIKEHHS Ha OCHOBI CIIEIlaJIbHUX 3HAHb
y raimy3i HayKW, TeXHIKH, MHCTEITBA, peMecia TOIIO0
00’ €KTIB, SIBHIII 1 IPOLECIB 3 METOIO HAJAHHS BUCHOBKY
3 IMUTaHb, 10 € a00 OyIyTh MPEIMETOM CYIOBOTO PO3-
TSIy, SIKE Ma€ 31MCHIOBATUCS Ha MPHUHIMIIAX 3aKOH-
HOCTI, HE3aJIEKHOCTI, 00’ €KTUBHOCTI 1 IIOBHOTH JOCJIi-
JOKEHHS.

ABTOpamu crinbHO 3 ¢axiBisiMu [lepikaBHOTO
nianpuemcTBa «KoHcTpykTopcrke Oropo «IliBmeHHe»
iMm. M.K. flaTens» po3pobiaeHo anroputM ineHTudika-
MIHHOTO JIOCTIKEHHS, CIPSIMOBAHMNA HAa BUKOHAHHS

OCHOBHUX 3aBJIaHb Ta (OpMyBaHHS BiATIOBiIeH HA Hal-
BOKJIMBIII MTUTAHHS i 9ac pO3CHiayBaHHS KpUMiHA-
JBHUX 3JI0YMHIB, 1OB’s3aHUX 13 BUKOpHCcTaHHSAM PP3
P® y 30poiiniii arpecii npotu Ykpainu. 3okpema, HIst-
XOM 3/iHCHEHHSI KOMIUIEKCHHX CYyJIOBO-EKCIIEPTHHX
JOCITIIKEHB, 1110 NPOBOMSATHCS 13 3aCTOCYBaHHSM CIIe-
LiabHUX 3HAaHb PI3HMUX Tally3eid HAyKH, TEXHIKH a0o
IHIINX CleliaJbHUX 3HaHb (PI3HUX HANPAMIB y MeXax
onHiel ramysi 3HaHB) A BUPIMICHHS OJHOTO CITUIB-
HOTO (iHTEerpaniifHOTO) 3aBIaHHS (IUTaHHS), BCTAHOB-
JFOETBCSL O0OB’SI3KOBa O3HaKa 00’€KTHBHOI CTOPOHHU
CKJI/Ty TAKOTO BHULy 3JI0YHHIB, & CaMe — 3HAPSAAII BUH-
HEHHS 3704YNHY, To0TO THI PP3, THIT pakeToHOCid, 32
JIOTIOMOT'010 SIKUX Cy0’€KTOM 3JI0YMHY 3amofisHa Ie-
BHa HIKOJA NUIIXOM (Di3UYHOTO, MEPEBAXKHO PYIHIB-
HOTO BIUIMBY Ha JIIOJIMHY Ta MaTepiajibHi 00'€KTH, a Ta-
KOX IMOBIpHa TPAaEKTOPis PyXy Ta Micle IyCKY.

Jlo mpoBeneHHs NOAIOHNX eKCIepTH3 y pasi Mmot-
pebu 3amyqaroThes K eKCIEPTH eKCIEePTHUX YCTaHOB,
Tak i (axiBIi yCTaHOB Ta CIyKO (IiIPO3MIiNiB) IHIIHX
[EHTPAIILHUX OPTaHiB BUKOHABYOI BIaaAu a0o iHMIi da-
XIBIIi, IO HE TPAIIOIOTH y JEpKaBHUX CIeIiai3oBa-
HHUX €KCIIEPTHUX YCTaHOBAX.

HatomicTh cy0’exTHHI CKIa[ TaKUX 3JOYHHIB —
BHKOHaBeNb — ocoba (ocoOm), mo 3miiCHUIA ITyCK
30poi, a TaKOXK CIIBBUKOHABEIh - 0CO0a, M0 Bifgana
Haka3 [pO BYMHEHHS KPHMIHAJHHOTO IPaBOIOPY-
HIeHHS (KpUMiHAJIBHUX MPABOMOPYIICHB) Ta/abo Kepy-
Basia #oro (ix) miAroTOBKO UM BUMHCHHSM, BCTAHOB-
JIOEThCS CHEHIABHUMHU CITy)kKOaMH 3a JJONOMOTOI0
300py i aHANI3Y BiIMOBITHOI pO3BiAyBaIBHOI iHPOpPMA-
mii Ta/ab0 BYMHEHHSI HEOOXITHUX IS OTO PO3BiITy-
BaJIbHHUX 3aXOJiB.

ITpn mpOMy BapTO TaKOX BPaxoOBYBaTH, LIO Mif
HAKa30M pO3yMi€Thcs OHA i3 (hopM peamizamii BIaja-
HUX (YHKIIH, OpraHi3amiiHo-po3Iopsadux abo ammi-
HICTPaTHUBHO-TOCIIOAPCHKUX OOOB’SI3KIB  BIHCHKOBOT
ciry00BoT 0coOM (KOMaHMpa, HauyallbHUKA), 3MICTOM
AKO1 € TpsiMa, 000B’A3KOBa 7151 BUKOHAHHS BIMOTA Ha-
YaJbHUKA NP0 BYMHEHHS a00 He BUMHEHHS MiJIErJIUM
(rpymoro miJuteraux) MeBHUX il mo ciyx0i. CHHOHI-
Mamu Hakazy y cT. 438 KK e posnopskenHs, Bkasi-
BKa, komaH#a. Y 4. 1 cr. 438 KK BimmanHs Haka3y mpo
BYMHEHHS JIiSHb, 110 SIBIISIIOTH COOOI0 MOPYIICHHS 3a-
KOHIB Ta 3BMYAiB BiifHH, IO TependadeHi MiKHAPOI-
HUMH JOTOBOPAMH, 3r0/1a Ha 000B’A3KOBICTh SKMX Ha-
nana BP, € okpemoro popmoro 3nounny. Tomy nii ocio,
10 BiJJTANIK TaKWid HaKa3, He CIIij KBai(ikyBaTH mmie i
SK MiA0yproBaHHS 10 iHIIOI (OPMU BYMHEHHS 3J10-
4yuHy, nepeadadeHoro 4. 1 cr. 438 KK, abo six oprani-
3arist 4 nocoOHunTBo [10].

ExcrnepTHi poBayKeHHS 31 ICHIOIOTHCS IIIISIXOM
MPOBEICHHS MOHANMEHIIIE TBOX TABUIIB KpUMiHAITiC-
THYHHX EKCIIEPTHU3 - EKCIIePTU3H 30poi (OanmicTHYHi 10-
CJIIJPKEHHS Ta JOCIIKSHHS apTHIIEPiHCHKOT Ta paKeT-
HOi 30poi) Ta BHOYXOBO-TEXHIYHOI eKCTIEPTH3H (1oCITi-
JDKEHHSI BUOYXOBUX PEUOBHMH 1 NPHCTPOIB, MPOJIYKTIB
BHOYXY Ta HOCTpiJTy, CIiJiB Ta 00CTaBUH BUOYXY).

3aJ1exHO BiJI 3aBIaHHS, SIKi PO3B’A3Y€, EKCIIEPTH3a
30poi Ta BHOYXOBO-TEXHIYHA EKCIEPTH3a, iX MOIIIA-
I0Th Ha ieHTH(iKaniiHi, KIacuikaniifHi, T1IarHOCTH-
YHi Ta CUTyamiiHi gocmikeHHs. [TutaHHs, sSKi BUpI-
IIyIOTh 32 JOTIOMOTOI0 iIeHTH(]iKamiiHOl eKcIIepTH3y,
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€ HABaKJIMBIITUMH TIiJT Yac TPOBEIACHHS KPUMiHAb-
HUX TPOBAKEHb, ITOB’ I3aHUX 13 3aCTOCYBaHHIM 30pOi,
IO JTOCIIIKYETHCSL.

B npoMy acriekTi 0€3yMOBHO CIIiJl TOTOAMTHCS 13
nymkoro H.I. Kinumenko, 3a sikoro ineHTHdiKaidHI 10-
CJIi/PKCHHS € BUIIUM PIBHEM TOCTIXKCHHS 3 METOIO BU-
pillICHHS 3aBJaHb, SIKi € HAHOUIBII TICBHUMH 1 KaTEro-
PUYHUMH JUIS BCTAHOBJICHHS KOHKPETHO-1HHMBI Ty asb-
HUX (QakTiB. BOHH BCTaHOBIIOIOTH TOTOXKHICTH
JOCTIKYBaHOTO 00’€KTa i MalOTh HAaWOiNbIIE JOKa-
30B€ 3HAYCHHS B KPUMIHAJIHLHOMY Ta iHIINX HpoIecax
[11].

[ig gac inenTHdiKamii OTUHIYHIN 00’ €KT BHOK-
pPEeMITIOETBCs 3 Oe3iui MOJIOHUX 0 HHOTO Ha OCHOBI
iICHTU(IKAIIITHAX 03HAK (BIACTHUBOCTEH), SKi BiAMOBI-
JTAIOTh IeBHUM BuMoraM. O3Haka XapakTepu3ye 30BHi-
IIHI SKOCTI 00’€KTa, a BIACTUBOCTI — BHYTpIIIHI. Y
KpUMiHAJICTUYHIH i1eHTH(iKanii 03HaKaMu BBaXaloTh
30BHIIIHIO OYyZI0BY IpeaMeTa, HOro MpOCTOPOBI MEXi,
TeOMeTpUYHy (GOpMy, pO3Mip, penbed TOBEpXHI,
00’eM, PO3MIIICHHS Ta CHIiBBiIHOIICHHS CTOPIiH, Yac-
THH, 3arJIu0JIeHb.

Hanpukian, mocnmimkyrodn OCOOIMBOCTI HpOBe-
JICHHA 1ICHTU(IKAIIIHUX MOCTIIHKEHb CIIIIB pO3i-
JICHHS1, yTBOPEHUX Y pe3ynbTaTi MexaHigHoi aii, FO.B.
Mopo3 AifIIoB BUCHOBKY, IO O3HAKH ileHTH(IKOBa-
HOro 00’ekTa MOPIBHIOIOTH 3 iX BiZoOpaKeHHAMH Ha
3aco0i igeHTUdiKaIil. €MUHO MiACTABOO IS BUCHO-
BKY IIPO TOTOXKHICTh 00’ €KTIB € 1HIMBiAyabHa (Heno-
BTOpHA) CYKYIHICTh iX igeHTH(]IKaliifHUX O3HaK.
Sxmo BoHM 36iraroThes, GOPMYIOTh CYKYITHICT O3HAK,
Ha OCHOBI SIKMX KOHCTaTYIOTh TOTOXKHICTh. Bupimaib-
HUM Ha IIbOMY €Talli IPOBEICHHS SKCIIEPTHOTO TOCITi-
JUKCHHS € OI[IHIOBaHHS BCi€l CYKYHHOCTI imeHTH(]iKa-
[ITHUX 03HAK, IPUTAMaHHIX TOMY YH iHIIOMY 00’ €KTy
inenTudikarii [12, c. 129].

ITig BIaCTHUBICTIO IEBHOTO 00’ €KkTa imeHTHDiKAMiT
posrisiiaeTbest Horo (isuvHa MpuUpona, CTaH, CTPYK-
Typa, TBEP/ICTh, Maca, CICKTPONPOBIIHICT TOMIO. Y Ci
YaCTKH MOALITY 00’€KkTa 30epiraloTh 0JJHAKOBI BIAaCTH-
BOCTi. BmacTuBicTh MOKE TITUTHCS, aj€ O3HaKa — Hi.
[Tpu upomy, ineHTudikaniiHa o3Haka Mae OyTH:

- HAasSBHOIO - BiTI0OpaXkeHOI0 B 3ac00i inmeHTH(iKa-
1ii, 60 TIIBKH 3a HOTO HOIMOMOIOK) BCTAHOBJIIOETHCS
TOTOXHICTB;

- 0COOJNHBOIO - BiIXWICHHS BiJ THIIOBOTO YTBO-
PEHHS 3 XapaKTepPHOIO OCOOJIMBICTIO, KA PIIKO Tpari-
JSAETHCS;

- BIZJHOCHO CTIMKOIO - HE3HAYHO 3MIHIOBATHCS Y
qaci mpoTarom igeHTudikaniiHoro nepioay;

- HE3AISIKHOIO - IIPUIATHOIO JIJIsl OTOTOXHEHHS;

- piAKiCHOIO - 3piKa TPAIUIATHCE;

- JIOCTaTHO BHBUYEHOIO - JOCTYITHOIO JJIs Cydac-
HHUX METOJIB IMI3HAHHA.

Krnacudikanis 03HaK IpyHTYETbCS Ha iX 3HaYEHHI
y mporieci 0TOToXHeHHs. O3HaKU MOIUIAIOTHECS HA 3a-
ranbHi W okpemi (iHmuBimyanbHi). akTUUHO BCi
03HAKH € THIIOBIMH, 00 MOKYTh OBTOproBaTHcs. Oco-
OmuBOCTI 00’€KTa, SIKI HE € BUPAXKCHHSAM HOTO TPYIO-
BHX BIIACTHBOCTEH, HA3WBAIOTh OKPEMHUMH ieHTH(iKa-
MiIHHUMU O03HaKaMu. Y Tporieci iieHTudikamii BCTaHO-
BJIIOFOTH KOMITJIEKC O3HAK, 110 MICTUTh SIK 3arajibHi, Tak
i okpeMi o3HaKW. ['pymoBmii KOMIUIEKC MPHUTaMaHHUI

BCIM IIpeIcTaBHUKAM TIEBHOI IPyIH 00’ €KTiB, a iHANBI-
IyallbHi — TITBKU OJHOMY 00’€kTy. B imeHTHiKaIii-
HUX TPOLECax 3aralibHi, OKPEMi O3HAKH 1 BIACTHUBOCTI
00’€THYIOTh Y CYKYIHICTh, OIIHIOIOTH 11 HEMOBTOP-
HICTB 1 TIJIBKH HICIIS LIOTO POOJISATH BUCHOBOK PO TO-
TOXKHICTB 00’€kTiB. Y pasi igeHTUdIKaIil 3a MaTepia-
JBHUMH BiIOOpaXEHHSMH MOPIBHIOIOTHCS O3HAKH 1
BJIACTHUBOCTI 00’ €KTa, IO ICHTU(IKYETHCS 3 03HAKAMU
1 BIIACTHBOCTSMH BioOpa’keHb Ha IHMIOMY (iHIIHX)
00’exri [13].

B acmexti igentndikanii PP3 3acmyroBye Ha
yBary npomo3unis B.B. KoxesHikoBa, sika mossirae y
BUKOPHCTaHHI 1H(OPMAIIHHO-TOBIIKOBUX KOJEKIIN
TIPY POBEJICHHI TPACOJIOTTYHUX EKCIIEPTHU3 Y POLECy-
JIBHIN (opMi (1111 Yac BUKOHAHHS EKCIIEPTH3) SIK IIPO-
CTOTO 1 JOCTYITHOT'O JAOTIOMI>KHOTO MEXaHi3My JUIs Ipa-
BIJIBHOTO I HAyKOBO OOIPYHTOBAHOTO BUPIILICHHS IMO-
CTaBJICHUX IEpel eKCHepToM mnuTaHb. EdekTuBHICTH
BUKOPHCTAHHS TaKUX KOJEKLIH 3aJeXHTh BiJl KUIBKO-
cTi 00’ekTiB 9n 00’eMy iHpoOpMamii, 0 B HUX Mic-
TUTBCA, iX cUcTeMaTm3amii Ta Kiacudikarii, a TaKox
YMIHHS eKCIIepTa 3aCTOCYBAaTH 00’ €KTH 3a3HAYCHUX KO-
JEKI Ha Ti 9u iHIIH cTamil eKCIepTHOTO MOCIHi-
okenns [ 14, c¢. 314].

Tox, 3i0paHHA KOJEKIl pPi3HUX MaTepialbHUX
€JIEMEHTIB 3a3HaY€HOTr0 BUY 30poi i3 HasIBHUM PiBHEM
YIIKOJ/DKEHHS Ta PyHHYBaHHs, a TaKoX 1H(popMaliiiHa
0a3a ix 300paxkeHb Oyae CHPUITH IiIBHIICHHIO
00’€KTHBHOCTI Ta JJOCTOBIPHOCTI 11 iqeHTU]IKALi.

B sikocTi mpukiagy Mo)kHa HaBeCcTH 310paHHs Me-
peXeBUX Ta aBTOPCHKHX MaTepialiB moao paketu 9-C-
7760 «Kunmxan», yacTUHA 3 SIKUX OPEACTABIEHA Y TO0-
nepenaHii podori [15].

Hpuxnagni acnekTn ineHTndikaniiHux KocJi-
Jl7KeHb PAKEeTHOI Ta peaKTHUBHOI 30poi KpaiHu-arpe-
copa. CydacHi 00’€KTH iACHTHU(IKAIIHAX HOCITI-
JUKEHb PI3HOMAHITHI Ta CKJIa[Hi 3a CTpyKTyporo. Jlis
1X JOCHIKEHHS BUKOPUCTOBYIOTH 3aCO0M 1 METOMM,
IO IPYHTYIOTbCS Ha 3aCTOCYBaHHI MaTeMaTHYHOTO
arapary, 3aco0iB OOYHMCIIOBAJIbHOI TEXHIKH, KiOepHe-
TUYHUX OOYMCIICHHSAX. Y MPOIEC] MOCITIIKCHHS BUPI-
HIYFOTHCS Taki iJeHTH(]IKaliiiHI 3aBOaHHs: - OTOTOX-
HEHHSI KOHKpeTHOT0 00’ ekTa (0co0da, 3Haps s, 3acid);
- BCTAaHOBJICHHS IUJIOTO 32 HOTO YaCTHHAMM; - OTOTOX-
HEHHS JDKepelia MOXOHKSHHS; - OTOTOKHEHHS MaTepi-
aITiB Ta IHCTPYMEHTIB, 1[0 BUKOPUCTOBYBAJIHCS JIJIsI BU-
TOTOBJIICHHS 3001, MPEIMETIB.

[MutanHs Tpo Te, KU MiHIMAIEHUN KOMILIEKC
03HaK Y KO)KHOMY KOHKPETHOMY BHIIQJIKy € IOCTaTHIM
JUIsl OOTPYHTYBaHHS KATErOPUYHOT'O BHCHOBKY, € BaX-
JIMBUM Y TeOpii eKCIIepTOIIOrTil 1 3aIeXKUTh Bijl 6araTtbox
(axTopiB. BupimenHns Horo 3a1eXnuTh BiJ] IKOCTI 1o1a-
HUX €KCTIEPTOBi 00’ €KTiB, MOBHOTHU Ta PETEIHLHOCTI JI0-
CJTiJKEHHS, BiT mpodeciiiHOT MiAroTOBKH, KBami(ikarii
1 JIOCBiy eKcrepTa, IHIIMX HOro cy0’€KTUBHUX SIKOC-
Tei. PO3B’s3aHHS NOCTABJIEHOTO 3aBJAHHS Ja€ 3MOTY
3BECTH JI0 MIHIMYMY BIUTMB Cy0 €KTHBHHX (DAKTODIB i
BUPOOUTH 00’€KTHBHI KPHUTEPii OLIHIOBAHHSI, a OTXKE,
MiIBUIUTH HAYKOBHH PiBEHB TOCTOBIPHOCTI EKCIIep-
TH3H 1 3aM00IrTH eKCIepTHUM TToMmiTkaM [ 13].

B mpakTu9HIA MUTOMKHI 3a3HAYAMO, IO eKCIep-
th3a PP3 — 11e CyKymHICTh €KCIEPTHO-0CT THAIIBKUX
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3ax0/IiB, CIPSIMOBAaHMX Ha BHBUYEHHS Li€l 30poi, a Ta-
KOX IX 9aCTHH, MEXaHI3MiB (BY3JiB) Ta iX B3aeMomii 3
METOI0 OTPHMAaHHS JOCTOBipHOI iH(opMmauii npo Ha-
JaHi Ha JociikeHHs o0’ektu. IlpeameroM ekcrep-
TU3M apTUIEpiiCchbKOI Ta pakeTHOi 30poi € QakTuuHi
JlaHi, 0 BCTAHOBIIOIOTHCS 3a pe3yJjbTaTaMH IIPOBeE-
YaCTHH 1 MEXaHi3MiB (BY3J1iB), BU3HAUEHHS CIIPABHOCTI
Ta (ab0) mpame3gaTHOCTI, CHIOCO0Y BUTOTOBIICHHS, BH-
ABIICHHA Je(eKTiB (HempaBWIbHOI B3a€MOJIi YaCTHH,
MEXaHi3MiB (BY3IiB), HASIBHUX MOIIKOIKEHb Ta MOX-
JMBUX MPHUIHH iX BAHUKHEHHS, Ta 10 MAlOTh 3HAUYCHHS
Ut cripasi [16].

OCHOBHUMH 3aBJaHHSIMH JociimkeHHs PP3 e
YCTaHOBJICHHS 1i Haje:KHOCTI 10 PP3, Bu3HaucHHS 1i
THITy, BUAY, MOJieN a0o 3pa3ka (a7t BUpoOiB IpOMHC-
JIOBOT'O BUPOOHHMIITBA), CIIOCOOY BUTOTOBJICHHS Ta MPH-
JaTHOCTI IS BHUKOPUCTAHHA 3a NPU3HAYCHHSM.
OO0’ekTaMM JIOCJTIJDKEHHST € TPOTHTAHKOBI pakeTHi
KOMIIIEKCH, PEAaKTHUBHI CHCTEMH 3aJIIOBOTO BOTHIO
(mami — PC3B), 3¢HITHO-pakeTHI KOMIUICKCH TOIIO.
Opi€eHTOBHUI NEpeNiK BUPIITyBaHUX MUTaHb [17]: - Un
€ HamaHuii 00’ exT 30poeto? - 1o sikoro came Tumy 30poi
BiH HaJIeXKUTH? - Un € Hamanuit 06’ ext PP3? - Jo sxoro
caMme THITy 3pa3Ka, MOJIENi BiH HAIEKUTH? - SIKUM cro-
co0OM BUTOTOBJICHO HafaHui 00’ ekT? - Un npuaaTHUi
Hagauuii [13PK (IITPK, npuninbHO-mycKoBUil npucT-
piit I[T3PK a6o [TPTK) no crpinsbu? - Uu mae HagaHuii
00’€KT O3HAKH TOINKO/PKEHHA? - UM BHUKIIOYAIOTH L

OueBnaHO, MO B YMOBax 30poifHoi arpecii i3 BH-
kopuctanasM PP3 nmpoBeneHHs BiAMOBIAHUX eKCTIEPT-
HUX MPOBaJKECHb OTPEOYE OHOBIICHHSI PEAAKIIii X OC-
HOBHMX 3aBJaHb, 00’€KTIB JOCIIIKEHHS, a TAKOX IIe-
peNiKy BHpPINIYBAaHUX MUTaHb IS Y3TOJPKEHOTO
BHUKOPHUCTAHHS yCiMa Cy0’€KTaMH CYJ0BO-CKCIEPTHOT
IISUIBHOCTI.

Kpim Ttoro, cyrreBoro pedhopMyBaHHS BHMarae
TaKOX 1 HAyKOBO-METOANYHE 3a0e3MeueHHs BCi€l CyKy-
ITHOCTI HANPsAMIB BU3HAYCHHS IIKOIW Ta 30WTKIB, 3a-
BIaHMUX YKpaiHi BHacIigok 30poiiHoi arpecii P®, ocki-
JIBKU CyJIOBa €KCIIEPTH3a € OJHUM 3i CII0CO0IB OLIHKH
30UTKIB, 3aBIaHUX TOCTpakaamum [18].

®ikcanist Ta GopMyBaHHS 10Ka30BOi 0azu 3 Me-
TOFO TIOJIAJIBIIOTO NPUTATHEHHS PD 110 BiANOBiqaIBHO-
CTi 32 CKO€HI BOEHHI 3JI0YMHU Yy crieniaTbHOMy MikHa-
poaHoMy TprOyHaii noTpedye, cepen iHIoro, i BiAmo-
BigHoi inenTudikaii ii PP3. CdopmoBanwmii 3a yuactio
ABTOPIB MOCIOHUK MICTUTH JOKJIATHI KOMEHTapi JI0 3i-
Opanux (OTO Ta LTIOCTpAIIiii, IO CIPUATUMYTH IICHTH-
¢ikamifHIM JTOCIHIIKEHHSIM TakuX 00’€KTiB K [19]: -
PC3B 9K57 «VYparan»; - GamicTHuHI pakeTH Ta Kepo-
BaHI PEaKTHUBHI CHApsIW; - KPWIATi PaKeTH aBialliii-
HOT'0, MOPCHKOTO Ta HA3eMHOT'0 0a3yBaHHS; - KOMIIOHE-
Hru PP3 PO.

30kpema, Ui BU3HAYCHHS BIAMIHHOCTEH MiX pa-
keramMu (peakTMBHMMHU cHapsimamu) 9M27 (PC3B
«Yparany») Ta paketamu IMS5 (PC3B «Cmepu») mpo-
BEJICHO MOPIBHAILHUM aHaJi3 30BHIIIHIX BUIJIIIB 1X
3QJIMIIKIB:

Puc. 1 Biominnocmi misic pakemamu IM27 i IMS5S5

InentudikoBano pakery X-31IIM «TiHby, fKa BiIHOCUTHCS 0 KIaCy KEPOBAHHUX PAKET «IOBITPSI-3eMJIISD 1

NpH3HAYEHA 17 YPaXKCHHS PajioNoKalliifHIX CTaHIIii:

Puc. 2. 3o06niwmniti 6uenao yramxis keposanoi paxemu X-311IM [20].
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CcdopmoBano 6a3y naHux i3 300pakeHHsIMU MpuiagiB paketn 9IM723 onepaTHBHO-TAKTUYHOTO PAKETHOT'O

Puc. 3 ‘

Mep Kuesa Biraniii Kinnuko nokazas 12 tpaBast 2023 p. iHO3eMHUM 1 YKpaTHCHKUM KYpHAITICTAM 3aJTHIIKH
paxet Ta ApoHiB, skuMu P@ BOMBae MUPHHX YKpAIHIIB i pyiHy€e HaceseH] ITyHKTH. Y TOMY 4ucii OyiM moka3aHi
3anumiky 36uToi ykpaincekum I1T10 pakern «Kunmpkam» (puc. 6):
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Puc. 6. 3anuwru 30umoi nao Kueeom ykpaincoxoro IO pakemu «Kunoaxcany [21]

BucHoBkH. Y MiACYMKy HpPOBEICHOTO IOCTi-
JUKEHHS 3p00JIeH] HACTYITHI y3arabHeHHSL:

1. AprymeHTOBaHO, IO NpaBoBa KBasidikamis
BOEHHHUX 3JI04KHIB PO, MoB’s3aHMX 13 3aCTOCYBaHHAM
PP3 mae Ga3yBaTucsi Ha NMpUNKCAX MIKHAPOIHOTO Ta
HalliOHAJILHOTO 3aKOHOJABCTBA, SIK TO: - JKeHeBCchKOl
KOHBEHIIIT PO 3aXKCT IMBUIBHOTO HACEJIEHHS Iif Yac
BifiHM Bix 12 cepmHs 1949 p., Honatka no KonBenmii
Mpo 3aKOHW ¥ 3BMYAi BiHHU Ha cyxonoii, PUMcpKOTO
Cratyty MixnaponHoro KpuminansHoro Cyny, Kos-
BEHIIII PO MIXKHAPOTHE CIIBPOOITHHUIITBO B PO3CIiAy-
BaHHI Ta Cy/IOBOMY IIEPECIIi{yBaHHI TCHOIUIY, 3JI0YH-
HIB TPOTH JIOASHOCTI, BOEHHUX 3JIOYHHIB Ta IHIIUX
MDKHapoJHUX 37104nHiB, KpuminaneHoro Ta Kpumina-
JIBHOT'O MPOIIECYATBHOTO KOACKCIB YKpailHu.

2. 3anponoHOBaHO AJrOPHUTM 1IeHTU]IKalii-
HOT'O JIOCJTIJDKEHHS, CIIPSIMOBAaHU1 HA BUKOHAHHS OCHO-
BHUX 3aBIaHb Ta (JOPMYBaHH BiIIMOBiei Ha HalBaXK-
JUBIMII THUTAaHHS IiJ 9ac PO3CIiXyBaHHS KPUMiHAJb-
HUX 3JI0YHHIB, TIOB’S3aHUX 13 BUKOpUCTaHHAM PP3 PO
y 30poiiHiit arpecii mpotu Ykpainu. 30KpeMa, IUITXOM
3IIICHEHHS! KOMIUIEKCHUX CYyJ/I0BO-€KCIEPTHUX JIOCIi-
JOKEHb, IO TIPOBOJSTHCS 13 3aCTOCYBAHHSIM CIIEIiaib-
HUX 3HaHb Pi3HUX Trajly3eil HayKH, TeXHIKH a00 1HIIHNX
CreliaibHUX 3HaHb (PI3HUX HANpPSMIB y MeXax ofaHiel
rajty3i 3HaHb) JUIsl BUPILIEHHS OJHOTO CHUIBHOTO (iHTe-
rpauiiHoro) 3aBjaHHs (MUTaHHs), BCTAHOBIIOETHCS
000B’A3KOBa 03HaKa 00’€KTHBHOI CTOPOHH CKIATy Ta-
KOT'0 BUAY 3JI0YMHIB, a CaMe — 3Haps LI BUMHEHHS 3J10-
4uHy, T0O0TO THIT PP3, THIT pakeToHOCIS, 32 TOTOMOTOI0
AKAX CyO0’€KTOM 3JI0YMHY 3alloJisHa I€BHa IIKOJA
NUIIXOM (Pi3MYHOTO, MMEPEeBaKHO PYHHIBHOTO BILIHBY
Ha JIFOIMHY Ta MaTepialibHi 00'€KTH, a TAaKOK HMOBipHA
TPAEKTOPIs pyXy Ta MiCIE ITYCKY.

3. ApryMeHTOBaHO, 10 Cy0’€KTHHI CKJIal BOEH-
HUX 3JI0YMHIB i3 BUKOpucTaHHsM PP3, a came: BukoHa-
Belb — 0coba (0codwu), 110 3ificHMIIA TyCK 30poi, a Ta-
KOX CITIBBUKOHABEIh - 0coba, 10 Bifjana Haka3 mpo
BUYMHEHHS KPUMIiHAJBFHOTO MPaBOMOPYIICHHS (KpuMi-
HaJIFHUX TPaBOIIOPYIIEeHb) Ta/abo kepyBaia Horo (ix)
MiATOTOBKOIO 4YM BYMHEHHSM, Ma€ BCTAHOBIIIOBATHCS
CreliaIbHIMH CITy>kKOaMH 3a JI0IoOMOroro 300py 1 aHa-
Ji3y BiANOBigHOI po3BinyBasnbHOI iH(OpManii Ta/abo
BUYMHEHHS HEOOXiTHUX JUIS LOTO PO3BiyBaJbHUX 3a-
XOJiB.

4. Bu3HaueHO, NIO EKCIEPTHI NpPOBaIKECHHS
I0JI0 BOEHHMX 3JI0YHMHIB i3 BUKopucTaHHsiM PP3, ma-
I0Th 3iACHIOBATHUCS NUISIXOM IPOBENEHHS IOHAWMe-

B

HIIIE TBOX ITiIBU/IIB KPUMIHATICTUYHUAX CKCIICPTH3 - €K-
crepTu3u 30poi (0amiCTHYHI TOCTIMKCHHS Ta JOCIi-
mxeHHst PP3) Ta BuOyxoBo-TexHIYHOT eKcriepTh3u (10-
CJTi/DKEHHS BUOYXOBHX PCUOBHH i MPHUCTPOIB, MPOIYK-
TiB BUOYXY Ta MOCTPiy, CIi/iB Ta 00CTaBUH BHOYXY).

5. OOrpyHTOBaHO, 1[0 03HAKH eieMeHTiB PP3, sk
00’€eKTiB imeHTU]IKAII1, MAIOTh OYTH HATBHUMH, 0CO0-
JUBUMH, BITHOCHO CTIMKHMH, HE3aJIC)KHUMH, piaKic-
HUMH Ta JOCTaTHBO BUBYCHUMH. J[I TiIBUIICHHS
00’ €KTUBHOCTI Ta TOCTOBIPHOCTI iIeHTU(IKAIIIT erneMe-
HTiB PP3 3anpomnoHoBaHo 3amodaTKyBaTy 3i0paHHS KO-
JeKUii pi3HUX MaTepiajJbHUX €JIEeMEHTIB 3a3Ha4eHOIr0
Buy 30poi i3 HasiBHUM PIBHEM YIIKOJDKEHHS Ta PYyWH-
HYBaHHJ, a TAKOX 1H(opMauiitHoT 6a3u iX 300paxeHb.

6. 3ampornoHoBaHO, 3 ypaxyBaHHSM OCOOJHMBUX
yMOB 30poiiHOi arpecii i3 Bukopuctanusm PP3, oHoB-
JICHHS PEIaKilii OCHOBHUX 3aBlaHb, 00’€KTIB IOCITI-
JUKEHHS, a TAKOXK TEePeIiKy BUPINTyBaHUX MMHUTaHb Bij-
MTOBITHUX €KCIIEPTHUX MPOBAKCHD IS y3TOIKCHOTO
BHKOPHCTAHHS yCiMa Cy0’ €KTaMH CYAOBO-E€KCIICPTHOI
nisuteHOCTI. CyTTEBOTO pehopMyBaHHS BUMArae TaKokX
1 HAyKOBO-METOJWYHE 3a0€3IEeUCHHsI CYKYITHOCTI Ha-
MpsIMiB BU3HAYCHHS MIKOAM Ta 30WTKIB, 3aBIaHUX YK-
paiHi BHaciigok 30poiiHoi arpecii PD, ockinbku cy-
JIOBa CKCIIEPTH3a € OJHUM 13 CIIOCOOIB OI[iHKH 30UTKIB,
3aBIaHMX MOCTPAKIAIUM BiJl BOEHHHUX 3JI0UHHIB.

7. 3ampomnoHOBAHO, 3 METOIO MOJAIBIIOTO MPHU-
TarHedHs PD 10 BiANOBIZAIBHOCTI 3a CKOECHI BOEHHI
3II0YUHH Y CHemiadbHOMY MiXXKHApOIHOMY BOEHHOMY
TpuOyHaIIi, MPOBOAUTH (ikcalito Ta GopMyBaHHS JO-
Ka30B01 0431 NIIAXOM, Y TOMY YHCII, BIIIOBIIHOT i1e-
aTudikamii ii PP3, mis goro cuix 30mparm, aHamizy-
BAaTH, CHCTEMAaTH3yBaTH Ta CyIPOBOIKYBAaTH KOMEHTA-
psmu iHpoOpManiitHuii MaTtepian 3a Omokamu: PC3B,
OaJiCTH4YHI pakeTH Ta KepOBaHI pEakTUBHI CHapsiH,
KpHJIaTi pakeTH aBialiifHOro, MOPCbKOTO Ta HA3EMHOTO
6a3yBanus, komrnoHentd PP3 P® Toro.
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