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THE DYNAMICS OF ACCUMULATION OF ANTIOXIDANT SUBSTANCES IN THE LEAVES OF
CULTIVATED HAZELNUT FROM THE FAMILY CORYLACEAE MEISSN
https://doi.org/10.5281/zenodo.6602451
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Dr. Sc. (Chem.), Head of Department of Chemistry and Biology

Goris State University, Goris, Republic of Armenia

Hayrapetyan S.

Cand. Sc. (Chem.), Assoc. Professor, Department of Chemistry and Biology
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JUHAMKA HAKOIVIEHUA AHTHOKCUJAHTHBIX BEIIECTB B JINCTHAX JIEHIUHBI
KYJbTUBUPYEMOU (PYHAYK) CEMEUCTBA JIEHIMHOBBIE (CORYLACEAE MEISSN.)

Bappansn JI.P.

0-p Xum. HAYK, OoyeHm, 3a8edyrouull Kageopvl 6UOL02UU U XUMUU
Topucckuii 2ocyoapcmeennviil ynusepcumem, I opuc, Apmenus
Aiipanersin C.A.

KAHO. XUM. HayK, O0YeHm Kagedpsl OUOIO2UY U XUMUU
Topucckuii 2ocyoapcmeennulii ynueepcumem, I opuc, Apmernus

Abstract

The antioxidant effect of cultivated hazel leaves extract on the process of initiated cumene oxidation has been
studied. It has been found that with an increase in the mass of the extract to a certain level, the effective content of
antioxidants increases, and then decreases. This means that the antioxidant effect of the hazel leaves extract shows
at relatively low concentrations. The dynamics of the accumulation of substances with antioxidant properties in
hazelnut leaves has also been watched during its vegetation. It has been found that the largest amount of antioxidant
substances accumulates during the growing season (4.63- 10-4 mol/l in 1 mg) and during leaf fall (1.38- 10-4 mol/l
in 1 mg).

AHHOTaLUA

I/ICCJIGZ[OBEIHO AHTHOKCHUIAHTHOC HeﬁCTBHe OKCTpPAaKTa JIMCTHEB JICIIHUHBI Ky.ﬂbTHBpreMOﬁ Ha npouecc nHu-
HOAUPOBAHHOI'O OKHUCIICHUA KyMOJIa. YCTaHOBJ'IeHO, YTO € YBCIIMYCHUECM MACCHI 3KCTPAKTA 10 ONPCACICHHOI'O 3Ha-
YUCHUSA YBCININBACTC 3(1)(1)6KTI/IBH06 COACPIKAHNEC AHTUOKCUAAHTOB, @ 3aTEM YMCHBIIIACTCA. 910 O3Ha4acT, 4To
AHTUOKCHUAHTHOC ﬂeﬁCTBHC OKCTPAKT JIMCTHEB JICHIHUHBI TMPOABIACT HPU CPABHUTCIBHO HU3KHUX KOHLEHTpPA-
ousax. HpOCJ’Ie)KI/IBaJ'IaCI) TAKXC JHHAMHWKa HAKOIVICHHWA BCIICCTB, o6na/:[a101u1/1x AHTUOKCHUJAHTHBIMH CBOWMCTBaMH
B JIUCTHSIX (YHAYKA, 10 MEpe €€ BereTalyy. Y CTAHOBJIEHO, YTO HaHOOJbIIee KOJHMYECTBO AaHTHOKCHAAHTOB Be-
IECTB HAKAILUIMBAETCA B nepuo ] BereTanuH (4,63 107 mons/n B 1 Mr) u Bo Bpems muctonazna (1,38- 107 moms/n
B | Mmr).

Keywords: cultivated hazel, antioxidant effect, accumulation dynamics, autoxidation
KiroueBble ciioBa: JICIMHA KYJIbTUBUPYEMasd, aHTUOKCUIAHTHOEC HeﬁCTBHe, JWHAMHKa HAKOIIJICHHA, aBTO-
OKHCJICHHUCEC.

dnopa ApMEHHH 10 CBOEMY Pa3HOOOpa3HIO 3aHU-
MaeT Beayuiee Mecto Ha FOxHom KaBkaze u B KaBkas-
CKOM DEruoHe B LIEJIOM. APMEHHS OTINYACTCS TAKXKe
pa3HO00Opa3ueM pacTUTENbHOCTH M JaHAmagdToB. bo-
rarcTBO ()JIOPBI U PACTHTENBHBIX COOOILECTB peciryOd-
JUKA 00YCIOBIEHO (uToreorpaduueckuM IOI0XKe-
HHEM CTpaHbI, HAXOIAIIEHCS MEeXIY ABYMS (pIIopUCTH-
YECKUMHU O00JIaCTSIMHU, OOJBIIONH aMIUTMTYAOH BBICOT
(375M — 4095M) 1 BepTUKAIBHON 30HAJIHLHOCTHIO. Ap-
MEHHS 3aHUMAeT BeAyIee MECTO TaKKe TI0 INIOTHOCTH
BUJIOB, IPUXOSIINXCS HA €ANHMILY TJIOIIA/H — CBBIIIE
100 BunoB Ha 1 kM 2 . Bo ¢mope ApMeHHH TOJIBKO CO-
CyIUCTBIE PACTEHH BKIOUYAIOT npuMepHo 3500 BunoB
n3 150 cemeiictB. KonmnuecrBeHHoe cpaBHeHue ¢ ¢io-
poii Kakasza (6000 BHOB) MOKa3bIBaeT, YTO HA TEPPH-
Topun Apmenuu (29,7 km? ), cocrapisomeil Bcero
6,7% Bceit Tepputopun KaBkasa, BcTpedaeTcss OKOJIO
MoJI0BUHBI BUI0B (itopsr KaBkasza [1].

KymeruBupyemass nemuHa (QyHAYK) 3TO ecTe-
CTBEHHBI THOpUA JemmHbl 00bikHOBeHHOH (Corylus
avellana L.), nenrias morTtuiickoi (C. pontica Kah.) u
seruHbl 6ogbion (C. maxima Mill.). Jlemmnaa 0OBIK-
HOBEHHAsI WJIM OPCIIHHUK (JIECHON OpeX) SIBJISIETCS pac-
NIPOCTPaHEHHBIM, XOJIOLOCTOMKUM KYCTapHUKOM IIPO-
M3pacTalouM Ha TepPUTOPUN ApMeHuH [2].

KycrapHuk 10 5 M BBICOTOI1, ¢ cepoBaTON KOPOH,
OINYIICHHBIMK MOJIOABIMHM I100€raMH, MOYTH OKPYT-
JIBIMM JIACTBSIMM 0 12 CM JIJIMHOM, CJIETKa JIOMACT-
HBIMH, TEMHO-3€JICHBIMH, TOJBIMH, MAaTOBBIMHU, CHHU3Y
CBETJIO-3€JICHBIMU, OIYIICHHBIMU MO JXWiIKaM. [[BeteT
paHHEH BECHOH IO pacIyCKaHUs JHCTHEB, OTIMYASCH
0COOBIM U3SIIECTBOM MHOTOYUCICHHBIX CBHCAIOIIAX
cepexek. [11o1 — OKpyTIIBIi MITH IPOTONTOBATEIH Opex.
B Hauasne pa3BuTHs pacTeT MEIICHHO, M03Ke ObIcTpee

[3].
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[Tnome! nemwHEI conepxkar a0 65% macna, Oenku,
BuTamuHbl B, E, B IUCTBIX — MyOMIIbHBIC BEUICCTBA —
11,6%, ankanounsl, creponabl, Butamuubsl B1 u B2, C,
E, PP Butamun C u adupHOe Macio. B kope Taxoke co-
nepxarcs 3pupHOE Macio, TyOrIsHbIe BemlecTBa, Oe-
TynmuH [4].

B nHapoaHo# MequIHe UCTIONB3YIOTCS SApa Ope-
XOB KaK 00IIeyKperisiomnee cpeacTso. Vx HazHadaoT
TP MOYEKaMEHHOI1 O0JIe3HHU, peBMaTH3ME, KOPMSIIINM
JKCHIUHAM JUJIsl YBETHUYCHHUsS O0Opa3oBaHHS MOJIOKA.
Macno u3 opexoB HCHOJB3YIOT KakK TJIHCTOTOHHOE
CpeJCTBO MpH ackapuose [5-6].

CornacHO TUTEpaTypHBIM JaHHBIM HATypasbHbBIE
KOMITOHEHTBI, BXOJSIIHUE B COCTaB JIMCTHEB JICHIHMHBI
OOBIKHOBEHHOH CIIOCOOHBI TOAABIATH BHYTPCHHHE U
HapyKHbIC BOCTIAJIUTEIBHBIC peakinu [6-7].

W3BecTHO, 9TO 00pa30BaHNE U HAKOIUICHHE B pac-
TEHISIX (PapMaKOIOTHIECKH aKTHBHBIX BEIIECTB SIBIIS-
eTCsl TUHAMHYECKUM IIPOIECCOM , M3MEHSIOUINMCS C
pPOCTOM pacTeHUsI, TaK)Ke 3aBUCSIIAM OT MHOTOYIC-
JICHHBIX (DaKTOPOB OKpYsKaroIei cpeasl. B xome unan-
BUAYaJILHOTO Pa3BUTHsI PACTCHUE MPOXOIUT (a3bl OT
MPOPOCTKA, BEr€TaTUBHOTO PA3BUTHUSA, I[BETEHHUSI, TJI0-
JIOHOIICHHS U 110 yBsiAanus. [Ipy aToM, mosTamHo Me-
HSIETCSl XUMHUYECKHUI COCTaB JINCTHEB U IJIOJIOB pacTe-
Hus [8-9].

B Hacrosmeit paboTe mpociiexknBaiach TMHAMHAKA
HAKOIUICHUS BEIIECTB, OOJaMalONUX AHTHOKCHIAHT-
HBIMH CBOMCTBAaMHU B JINCTHIX (PYHAYKA, IO MEpE ec Be-
TCTaIlHH.

AO cBoiicTBa NOJYYEHHBIX IKCTPAKTOB UCCIEN0-
BaJIM KHHETUYECKUM METOJIOM Ha MPUMEPE MOJIETbHON
peakluu HMHUIHUAPOBAHHOTO OKHCIEHHS KyMoJa.
OMBITHI IO OKUCIEHUIO TMPOBOJAUIN Ha MaHOMETpHUe-
CKOH yCTaHOBKE C aBTOMAaTHYECKUM PEryTUPOBaHUEM
nmasienus [10]. B xauecTBe MHMIIMATOpa MEPBHUYHBIX
PaaMKaNIOB HWCIOJB30BalN a30-aUu-U300yTHPOHUTPHUII
(ABH), pactBopuTenem ciryxui Xi10poeH3o01. O0bseM
PEaKIIMOHHOM CMECH BO BCEX OIBITAX COCTABIIAIIA 5 ML,
KOHIIEHTpAIus Kymoia 2,87 monb/n. Mcrone3oBaHHBIE
peakTHBH — KyMmod, xiopoenson, ABH, stunanerar
OYMINATIN TI0 METOJIUKE, OTMMCaHHOU B [11].

AO peiicTBHE SKCTPAKTOB OLEHUBAIH 110 MEPUO-
JlaM HHIYKIWH (T) TOTIOMICHUS KACIOPOIa IPH OKHC-
JIEHUH U KyMOJIa, KOTOPBIM OMHCHIBAETCS YpaBHEHUEM

(1) [12],

5
T = f [I;fl] (1)
rae f - [InH] - »addextuBnoe conepxanue AO B
JJAHHOW HaBECKe 3KCTpakTa, V;- CKOPOCTh MHULIUHPO-
BaHus, f —crexuomerpuyueckuit ko3dPuIHeHT HHTHOH-
poBaHHMs (YUCIIO PaAUKaIoB, 0OPHIBAIOLINXCS HAa OJHON
MoJekysie unruouropa InH). ITockonbky 3KCTpakThl
PACTUTENIBHOTO CBIPbS MPEACTaBIAIOT MHOTOKOMIIO-
HEHTHYIO CUCTEMY, B TOM YHUCIIE, COAEPIKAIIYIO 10 XU-
MHUUYECKOMY cocTaBy paznnynbie AO, To KO3 PHUITHEHT
f He BBIYHMCISIIN |, CIIEA0OBATENBHO, B UCCIECIOBAaHHBIX
SKCTpaKTaX OMpEeIsId He a0COMIOTHEIE, a 3 dekTnB-
Hble conepxkanns AO, 1.e. npoussenenue f - [InH] .
OKCTPAKTHI JTUCTHEB (PYHAYKA ITOTYIIIIN CICTYTO-
oM 00pazoM: mocie COOPKH JINCThEB MX CYIIWIH 10
BO3/IYLIHO-CYXOTO COCTOSIHHSI B CYIIWJIBHOM mHIKady
npu 313K, ynakoBbiBaiu B OyMa)XHbIE MAKETHI M Xpa-
HUJIN TIpY KOMHATHOM Temmeparype. [ momydeHus
9KCTPaKTa BBICYIIEHHOE ChIPbE U3MENIbYai B KepaMu-
YECKOW CTYyIKE [0 MOPOUIKOOOPA3HOTO COCTOSHUS
(pasmep uactunm < 1MM), MPOIYyCKalnH Yepe3 CHUTO C
nuaMerpoMm 1 MM. Ha nosryueHHbIHM OpOIIOK, TPH KOM-
HATHOH Temmeparype, N00aBIIIM TEePETHAHHBIN dTH-
nmareraT cootHorreHueM 1:20 (Ha 1 r mopormka 20 mi),
gepe3 24 daca oTQUIBTPOBaIH OYMaKHBIM (PHIBTPOM
(F'OCT 12026-76, mpomsBomurenrs OO0 “Memnop
XXI” Poccust). @uibTpaT UCTIAPSUTH 10 TTOCTOSHHOTO
Beca NpH KOMHATHOH TeMIlepaType B BaKyyMHOM
mkade. B pesynpraTe 5THX omnepanuii MoIydIrTi CyXoi
OCTaTOK KOPHUYHEBOTO I[BETA, YTO U MCCIEOBAIH Kak
AQHTHOKCHJIAHT Ha NPUMEpe OKUCICHUS KyMOJIa.
Pe3ysabTaThl 1 HX 00CysKIeHHE
OmnbITH MOKA3alIH, YTO IIPU OKUCICHUHU KyMoJa Ha
KMHETHUYECKUX KPHUBBIX IIOTJIOIICHHUA KHCIOpoaa B
MIPUCYTCTBUH IKCTPAKTOB JIUCThEeB PpyHAyKa (JID) mo-
SIBIISIFOTCS] 9€TKO BBIPAXKECHHBIC MHAYKIIMOHHBIC TIEPH-
onsl (puc.l). TlosBrneHne MHIYKIIMOHHOTO TEpHOIa
CBHJIETENLCTBYET 0 Hamuuu AO BemecTB B 9KCTpakK-
tax. OOHapyXeHHbIE TEepHOJbl WHIYKIHUH OIUCHIBA-
torcst ypaBHeHneM (1). CrpsiMisis 3KcIepUMEHTab-
HBIEe JaHHBIE (puC.2) B KoopauHatax ypaBHeHHS (1)
ompenenumu  3pdexkruBroe coaepxkanue AO (f -
[InH] ) B uccleqOBaHHBIX 3KCTPAKTaxX B €JMHULAX
MOJIB/J1. Pe3ysIbTaThl pacueToB MpPUBEACHHI B Ta0II. 1
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Puc. 1. Kunemuueckue kpugble no2nowjeHus KUCIopood npu OKucieHu Kymoaa ¢ omcymemsue (1) u @
npucymemeuu sxkempaxkmos. 2,875 me (2), 1,0125 me (3) b 2,28 me (4) mucmoves ghynoyxa.
V; = 1,25 1077 _monwu/n -c, T=348K

Kak BHIHO U3 pe3yibTaToB TaOMHIBI U PUC.2 C
YBEJIMYCHUEM MacChl JKCTpPaKTa [0 OINpEeIeJICeHHOTOo
3HAYCHUS YBEIMUYUBACTCS TEPHOI MHAYKIHH, a 3aTEM
yMmeHbIaercs. Takxke MeHseTcs U 3(dekTuBHOE CcO-
JIepKaHUEe aHTHOKCUIAHTOB. JTO, OUEBUIHO, CBSI3aHO C

30

25

Y Axis Title
T, MMH

TEM, YTO C YBEJIIMYCHUEM MAaCChI SKCTPAKTa YBEJIUYHBA-
€TCsl CKOPOCTb aBTOOKMCJICHUSI AHTUOKCUIAHTHBIX Be-
LIECTB, YTO B CBOIO 0YEPE/b NIPUBOJUT K YBEIHUYECHUIO
CKOPOCTH MHULIUUPOBAHHUS.

o -
=
N

Puc.2. 3asucumocmov nepuodoe unoykyuu noeroujerus Kuciopooa npu OKUCLIeHUY KYMOAd OM COOePAHCAHUSL
axcmpakmos nucmoeg gynoyka (V; = 1,25 - 1077 moaw/n -c), T=348K.
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Conep:xanue n akTUBHOCTh AQ 3KCTPaKTOB JHCTheB PyHAYKA

T°K Macca §CTpaKTa T, MUH f[InH]-10* monw/n
328 0.2835 60 436
6.05.2021 339 0.567 38 3.14
348 1.0125 37 2.74
6.64 0575 45 1.61
26.05.2021 3.32 1.15 28 1.14
1.66 2875 29 0.756
328 0.4884 33 1.48
339 1.221 28 1.08
348 1.875 22 0.88
01.09.2021 348 2.442 29 0.89
348 3.662 27 0.55
348 4.884 23 0.35
328 1.305 65 1.026
01.10.2021 339 1.74 38 1.025
348 2.6 36 0.96
6.64 0.76 50 135
08.11.2021 1.66 2.28 48 1.58

W3 pe3ynpTaroB TAaOMMIBI BHAHO TaKXe, YTO
HanOoubIIee KOJIMYECTBO AHTHOKCHAHTOB BEIIECTB
HaKaIUIMBAeTCsl B TIEPHOJI BETETAMA U BO BPEMS JIU-
cronana. MoXHO NPEeAIIOI0XKUTb, YTO B 3TO BPEMs IS
MPOTHUBOCTOSIHUS BHEITHUM HEOIArompusATHBIM YCIIO-
BUSIM B JICTBSIX HAKAIUIMBACTCS] HANOOIIbIIIEE KOJINYe-
CTBO aHTHOKCHIAHTHBIX BEIIECTB.

BriBogsl

1. TIpoBeneHHOe HCCeIOBaHHE IMOKA3ajlo, YTO
ATUNALETATHBIC SKCTPAKTHI JUCTHEB JICIUHBI KyJIbTH-
BUpPYeMOIi cozepkaT B 60ib110M KonndecTBe AO.

2. YcraHOBIEHO, 9T0 3 pekTHBHOE coepKaHme
AO 3aBHCHT KaK OT MaccChl 3KCTPaKTa, TaK M OT HEpH-
0Jla BeTeTali. AHTHOKCH/IAHTHOE JICHCTBHE SKCTPAKT
JIMCTHEB JICIIMHBI MPOSIBIISICT IPH CPABHUTEIHLHO HH3-
KHX KOHIICHTPAIMAX ¥ HanOOJIbIIee KOJNIECTBO aHTH-
OKCH/IaHTOB BEIIECTB HAKAIUINBAETCS B TIEPHO]] BETeTa-
i (4,63- 10-4 monb/1 B 1 MT) 1 BO BpeMs TUCTOTIaa
(1,38- 10-4 momb/n B 1 mr).

3. C uemplo NpHUMEHEHHS JKCTPAKTa JIMCTHEB
¢yHayka xak uctounuka AQO, HeoOxoxumo cOop nu-
CTBbEB OCYLIECTBIISITh B MEPUOJ] BEreTallud M HMCIOJIb-
3BBATh €0 IIPH CPABHUTEIHHO MAJICHHKUX KOHIIEHTPA-
LHSIX.
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Abstract
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This paper proposes the use of crosslinkable polymer systems in enhanced oil recovery technologies.

AHHOTAUUA

B }Z[aHHOﬁ pa60Te npeajiara€Tcsa NpuMEHEHNUE CINNBAIOIINUXCA TTOJIUMEPHBIX CUCTEM B TEXHOJIOTUAX TOBBIIIC-

HUS He(DTEOTauu MIacToB.

Keywords: polymer, temperature, reagent, concentration, gels, coefficient.
KuroueBble ciioBa: onmuMep, TeMIIEpaTypa, peareHT, KOHIICHTPALUs, Teld, KOO QHUIIHEHT.

Jnst BBIpaBHUBAHUSI BEPTHUKAJILHOW HEOIHOPO.I-
HOCTH TIJIACTOB M TIOJAKJIIOYEHHUS K Pa3pabOTKe HU3KO-
MPOHHUIIAEMBIX TPOILIACTKOB HCTIONB3YIOTCS reneo0pa-
3yIOIIMe KOMITO3MIIMM HAa OCHOBE BOIHBIX PacTBOPOB
MOJIMMEPOB aKpIIaMU/Ia ¢ J0OABICHHEM CIINBAIONIETO
areHTa. [I[ppuMeHeHNe CIINBAIOIINXCS TIOTUMEPHBIX CH-
CTeM B TEXHOJIOTHSX IOBBIIICHHS HEe(PTEOTHAYH IUIa-
CTOB MpEAyCMAaTPHBAET HCIIONB30BAaHUE MEIJICHHO
CIIMBAIOLINXCS COCTaBOB, CIIOCOOHBIX IPOHMKATH B
rry0b 1utacta 1 3G QEeKTUBHO peryIupoBaTh pacipese-
JeHue QMIBTPAlNOHHBIX TIOTOKOB.

K nonmmepHbIM Teneo0pa3yonmm KOMITO3UIUAM
NPEIBSBISIIOTCS CIEAyIONe TpeOOBaHNUS:

— 3aKkayuBaeMasl B IUIACT MOJIMMEpPHAas KOMIO-
3UNKS JOJDKHA 00J1a1aTh ONTHMAJIbHBIMHA PEOIOTHYE-
CKHUMH CBOHCTBaMH, 00€CIIEUNBAIOIINMHI BBICOKYIO Ce-
JIEKTUBHOCTH (QIIIBTPAIIMH B CIIOUCTO-HEOJTHOPOIHOM
IUTacTe, 3a CUET Yero OOJbIIas 4acTh 3aKauUBacMOTO
00BeMa KOMITO3UINH JOJDKHA ITOMAfaTh B BEICOKOIIPO-

HHUIIAa€MbIe IIPOMBITHIC BOJOW 30HBI IUIACTA, U MUHH-
MaJlbHasl 4acTh — B HU3KONPOHMIAEMBbIE HE(TEHACHI-
IIEHHbIE TPOIUIACTKH;

— Bpems  reneoOpa3oBaHUS  KOMIIO3MIIUHU
JIOJDKHO OBITH HE MEHBIIIE BPEMEHH €€ 3aKaYKH B ILIACT;

— obpasyromuecs B IUIacTe I'eJH JOJIKHBI CO-
3/1aBaTh MOBBIIIECHHbIE (UIBTPALIMOHHBIE COTPOTHBIIE-
HUS B BBICOKOIPOHMIIAEMBIX 30HAX, TOCTATOYHBIE /IS
niepepacrpezielieHust  (QUIBTPAIMOHHBIX TIOTOKOB U
TIOJIKJIIOYEHHS K pa3paboTke HU3KONPOHHIIAEMBIX TIPO-
IUIACTKOB, OCTATOYHBIH  (DaKTOp  CONMPOTHBIECHUS
Rocr=>30.

TexHonmoruyeckne CBOMCTBA CIIUBAIOIIMXCA MO-
JIMMEPHBIX KOMITO3MLIMH OIpenesioTess (HU3NKO-XH-
MHUYECKHMH XapaKTEPUCTHKAMH UCXOJHBIX PEareéHTOB
(monmmakpuiamMusia, clIMBaTess, pacTBoputens). Tex-
HUYECKHE TPeOOBaHUS, IPEIBIBIIEMBIE K ITOJIMMEpaM
aKpuIaMHIa, IpeAcTaBiIeHsl B Tabmmme 1[1].

Tabumma 1
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Texuuueckue Tpe6OBaHI/IfI K IoJIMuMepaM akpujiaMmuaa i TEXHOJIOTMH BbIpaBHUBAHUS HpOHHHaeMOCTHOﬁ HCOO-
HOPOJHOCTHU IUIAaCTa

Ne IToka3zarenu Hopma
1. | ToBapnas ¢popma HOPOUIOK
Conepxanue Gpakuuii, %

2. | - wmenee 0,25 MM He 6onee 10
- ©Oomee 1,0 Mmm ue 6oiee 10

3. | Copmepxanue 0OCHOBHOTO BeUIeCTBa, %o He MeHee 90

4. | MonekynsipHas Macca, MJIH 3-8

5. | Cooeparcanue kapboxcunvnolx 2pynn, % 0,5-15
PactBopuMocCTS:

6*. | — - HepacTBOPHUMBEIl OCTAaTOK, %! He Oonee 1
— - BpeMsl paCTBOPEHUS], MUH: He Gonee 120
KuHernueckue XapakTepHCTHKU Iresie00pa3oBaHus:

7*. | — - Bpems reneoOpa3oBaHus, 4ac: He MeHee 10
— - KpUTHUYECKasi KOHIIEHTpaLus rejaeo0pa3oBanust, I/ U1 He Oonee 0,3
Peosnornueckue XapakTeprCTHKH PacTBOpa MPH KPUTHUYECKOH KOHLEHTPALHH Telie-

g*. obpa3zoBaHus:

— - BA3KOCTB IIPU CKOPOCTH capura 6 ¢, cims: He Oomee 15
— - BA3KOCTh IIPU CKOpOCTH capura 60 ¢, crms: He Gosree 10

g* OunbTpanoOHHBIC XapaKTEPUCTHKH:

— - OCTaTOYHBIN (JaKTOpP CONPOTHUBIICHUS He MeHee 30

* Y CII0BUSA UCTIBITAHUN:

Temneparypa — 20°C;

PactBoputens — Boga ¢ MuHepanm3anueit 15 r/i;
Konnenrpanus nomumepa — 0,5 r/m;

Konnenrpanus commBaromero arenra (amerara xpoma) — 0,05 r/mr.

B kauecTBe CIIMBAIOIIETO areHTa HCIOJIB3YETCS
YKCYCHOKHCIBII XpoM (ameraT Xpoma), MpHUMEHEHHE
KOTOPOTO JJaeT BO3MOXKHOCTh BapbHPOBATh JHAINa30H
BpPEMEH reneo0pa3oBaHus B IIMPOKUX MpeJienax.

B xauecTtBe pacTBOpHUTENs I HMPUTOTOBICHUS
kommo3uruii CIIC MoryT ObITh UCTIOIB30BAHBI BOBI,
npumensieMmsie B cucteme I1I1]/] (mpuponHble, TeXHUYE-
CKHE, TJIaCTOBBIE).

Texnonoruss CIIC obecrieunBaeT BBICOKYIO (-
(heKTHBHOCTH IPUMEHEHUS ITPH YCIIOBUH MIPABUIILHOTO
BBIOOpPA peareHTOB M COCTABOB KOMITO3HIHIA IIPUMEHH-
TEJIBHO K T€0JIOrO-(pU3NYECKUM YCIOBHSAM KOHKPET-
HOTO MECTOPOXJICHHS, KOTOPBIH OCYIIECTBISIETCS Ha
OCHOBaHHH KOMILIEKCa (U3UKO-XMMHUUECKHX UCCIIE0-
BaHMH, a TakxKe (PU3NYECKOT0 U MaTEMAaTHYECKOTO MO-
JICITNPOBAHMUSL.

s BHEeApenus komintekcHor Texnonoruu CIIC u
MHTeHCU(DHKALMU pabOThl HU3KOIPOHUIIAEMBIX U 3aKOJIb-
MAaTHUPOBAHHBIX MHTEPBAJIOB IIJIACTa MPHMEHSIOT KHUCIIOT-
HBIN OBEPXHOCTHO-aKkTUBHBIN cocTaB KITAC.

Jns npurotosnenust cocraa KITAC npumeHstiot crie-
JIYIOLINE XUMPEAreHThL:

*  WHrHOWpOBaHHAA COJHAS - kuciota (TY 4814-42
wm TY 6-01-714-77);

e mraBukoBas (proprcroBomopoHast) kucnota (TY
113-08-523-82);

o pearenr PJTH-0 (TY 2458-001-21166006-97);

e  Boja (TUTacToBasL, MOATOBAPHASI, TIPECHAS U T.11.)

JUtnTenpHas SKCIUTyaTalys 3aIeXKH, YepeloBaHne
30H IUIACTa C BBICOKMMH W YXyIUICHHBIMH (puibTparm-
OHHO-EMKOCTHBIMH CBOIMCTBaMH O0YCIIOBIIEHHOE HEOJTHOPO/I-
HOCTBIO II1ACTa, JehopMalivsi CHCTEMBI pa3paboTKH 13-3a IIpo-
CTOEB M Oe31eHCTBHS CKBKMH TPEIONPEIEIIIIN H30Hpa-
TeJBHOE MPOJIBHKEHHE BOJIBI 110 Hanbosiee NPOHHUIAEMBIM

mportactkaM. [ mepepacripeneNieHus  IBIKCHUS
(UIBTPALMOHHBIX TOTOKOB BOJIBI B KOJUICKTOpAxX U yBe-
JIMYCHUST OXBaTa 3aBOJTHCHHMEM, HEOOXOIMMO MPHMEHCHHE
TEXHOJIOTHI 00€CIIeYMBAIOIIUX ITOT Ipoiiecc [2].

Bonee yem 25-TH 1eTHUI TepUO HAYYHBIX HCCIIE-
JIOBaHUW U TMPOMBICIIOBBIX UCTIBITAHUI HOBBIX TEXHOJIOTUA
TIPUMEHEHHsT TIOJIMMEPOB ISl PETYJIMPOBaHMsT pa3pabOTKH
He(TSIHBIX MECTOPOKIICHAI TTO3BOIBSIET TOI00PaTh HAMITY -
OIYI0 TEXHOJIOTHIO, TMPUMEHUTEIFHO K KOHKPETHBIM
reoJIoTr0-(PU3HMIECKIM YCIOBUSAM 3aJICHKH.

3a7a9a paBHOMEPHOCTH BHIPAOOTKH TUIACTOB TIPH HATH-
YW OCTIOKHSFOIIMX TeOJIOro-(PU3IIEcKX YCIOBHH (pac-
YJICHEHHOCTh, HEOJHOPOAHOCTh, TI0 IPOHHUIIAEMOCTH,
HAJIMYME BBICOKOTPOHHUIIAEMBIX U OOBOJHEHHBIX 30H)
YCTIEIITHO PEIIaeTCs C TOMOIIBIO BO3/IEHCTRBIA Ha ILIACT relie-
00pa3yroIIMMH MOIMMEPHBIMU COCTaBaMH, CIOCOOHBIMU
MPOHUKATH BIIIyOb, BRICOKONPOHUIIAEMBIX 30H Ha 3HAUM-
TEJIBHBIC PACCTOSHUSI 1 (P (HEKTUBHO PEryIMpoOBaTh paciipe-
JienieHre TIOTOKOB. OCHOBHBIM Ha3HAYCHIIEM 3aKAUKH TTOJH-
MEpHBIX KOMITO3UIINIA SBISICTCS BBIPABHUBAHHE HEOIHO-
POIHOCTH TPOAYKTUBHBIX ILIACTOB 32 CYET CHIDKECHUS
MOJIBMYKHOCTH BBITECHSIIOIIETO areHTa B BHICOKOIPOBOIS-
LMX MPOIJIACTKaX W TMOBBIIIEHHMs 0XBaTa I1J1acTa 3aBOJHE-
HUEM, KaK [0 MOIIHOCTH, TaK U IO MPOCTUPaHHUIO [3].

MHOron€eTHHA OIBIT TOKA3bIBAET, YTO MPH MPaBHIIb-
HOM BBIOOPE TEXHOJIOTHH C Y9ETOM MHIMBHIYATBHBIX 0CO-
OCHHOCTEH IIacTa M KOHKPETHBIX YCJIOBHH pPa3paboTKH
MECTOPOXKIEHHS, KaXKIasi TOHHA HCIIOJIh3yEeMOTO TIOJTH-
Mepa mo3BoJsieT 1006tk OT S00 10 3000 ToHH HETH.
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Abstract

Kaszaxcman, e. Axmay

Polymer flooding is one of the highly effective methods of physical and chemical impact on the reservoir.

The technology of using polymer flooding consists in the fact that a high-molecular chemical reagent is dissolved
in water - a polymer that has the ability to significantly increase the viscosity of water even at low concentrations,
reduce the conductivity of the medium, helping to equalize the displacement front, thereby increasing the flooding
coverage.

AHHOTAN NS

[MonumepHOE 3aBOAHEHHUE SIBISIETCS. OAHUM U3 BBICOKOI()()EKTHBHBIX METO/IOB (PM3HKO-XHMMHUUECKOTO BO3-
JICHCTBUS Ha MPOAYKTUBHBIN IUIACT. TeXHOIOrus NpUMEHEHUs MOJUMEPHOIO 3aBOJHEHMS 3aKI0YacTCs B TOM,
9TO B BOJI€ PACTBOPSIETCS BBICOKOMOJICKYJISIPHBIA XUMHUUECKUH peareHT - IoIuMep, 00JI1agaroNii CiocOOHOCTHIO
JaXKe MIPpU MaJIbIX KOHIECHTpaIUAX CYIIECTBEHHO MOBBIMIATH BA3KOCTH BO/Ibl, CHU3UTH IPOBOJUMOCTL CPE/IbI, CIIO-

CO6CTBy5{ BbIPpAaBHHUBAHUIO Q)pOHTa BBITCCHECHU, TEM CAMbBIM YBEJIMYMBas OXBAT 3aBOJJHCHUCM.

Keywords: polymer flooding, oil reservoir, oil reserve, well, oil recovery factor, permeability, polyacryla-

mide, viscoelastic compositions.

KnaioueBble cioBa: nosmMepHOe 3aBOJHEHHE, HEPTIHON IUIacT, 3amac HeTH, CKBaXXHMHA, KO PUIIEHTA
HeTen3BIeUeHNs, TPOHNIIAEMOCTb, TIOJIMAKPUIIAMH/I, BSI3KO-YIIPYTHE COCTABEI.

CTpyKTypa H3BJIeKaeMbIX 3a11acoB He()TH B HACTO-
siiee BpemMsi — 6onee 60 % OTHOCHUTCS K KaTeropuu
TPYAHOM3BIEKAaEeMBIX. 3amackl He(TH TaKHUX MECTO-
POXAEHUH, C NPUEMIIEMBIMH TEXHHKO-2KOHOMHYE-
CKUMH IIOKa3aTelsIMM, MOTYT OBITh BBIPAOOTAHEI
TOJIBKO TPU YCIOBHM NPHUMEHEHHUS (U3UKO-XHUMHUE-
CKHX METOAOB Bo3JeicTBHA Ha He(TsiHOH mact [1]. B
9TOH CBSA3M, OCOOYIO aKTyaJbHOCTh NPHOOPETAET BBI-
6op Hanboee Y3PPEKTHBHON TEXHOIOTHIECKON CXEMBI
BO3JICHCTBYS HA IIJIACT, HAIIPABJICHHBIH HA MAKCUMAaJIb-
HOE CHIDKEHHE OCTAaTOYHBIX 3amacoB Hedtu. B mmupo-
BOWM M OTEUECTBEHHOW MpaKTHUKE HIMPOKO HCIOJIb3Y-
eTCsI, B KaUeCTBE areHTOB MOJICP>KaHMs IUIACTOBOTO
JTaBJICHUS] W TOBBIICHUS KOd(dHIIneHTa N3BICUSHUST
Heptn (KIMH), 3akauxa 0TOpodYeK pa3IHdHBIX XHUMpe-
aKTHUBOB, B TOM YHCIJI€, KOMIIO3UIIU Ha OCHOBE BOJO-
pactBopuMBIX noiuMepoB [2]. [upokoe pacmpoctpa-
HEHHUE MOJMMEPHOTO 3aBOJHEHHUS! 00yCIOBICHO HECO-
MHEHHBIMH €ro JOCTOMHCTBaMH. MeTos Xopouio

HOAXOAUT AJIsl U3BJICUSHUST HEPTU C BBICOKOW BS3KO-
CTBIO, B YCIIOBHAX PA3IMYHBIX CTaJIUil pa3paboTKu Me-
CTOPOXKJICHUI C HEPAaBHOMEPHOH MPOHUIIAEMOCTBIO.

[IpuMeHeHHE TIONMMEPHOTO 3aBOJHEHHUS Ha
HE(TSIHBIX MECTOPOXKIEHHSX MO3BOJSIET YMEHBIIUTh
TeMIl CHIXeHHUs Koddduuuenta HedTeu3BIICUSHHUSI.
OTOT mporecc AOCTUTAETCsl BCIEACTBHE BO3HUKHOBE-
HUSI Ha ()POHTE BBHITECHEHUS MEXK/ly paCTBOPaMH IOJIH-
Mepa U BEITECHSEMOI HE(THIO JOIOIHUTEILHOM CHITBI.

[ToMMMUKTOBBIE  KOJUICKTOPHI ~ HPOJIYKTHBHBIX
I1acTOB MecTopoxkaeHus Kamamkac BBICOKOHEOHO-
PpOIHBI IO poHUIaeMocTH. [10 JaHHBIM Hcce0BaHU I
KepHa mnpoHurnaemocts umensercs or 0,01 mo 9,0
MKM2.

Pa3paboTka 1opckux 3anexxeit HehTH mpu 00BIY-
HOM 3aBOJHEHUH OyJeT XapaKTepHu30BaThCsi HU3KUMHU
koadunrentamu HepTeoTnaun (0,3) BBUIY BHICOKOMH
BSI3KOCTH HE()TH M CHIIBHOW HEOHOPOHOCTH TIJIACTOB.
Hcxonst u3 KpurepueB NPUMEHHUMOCTH HOBBIX METOJIOB


https://doi.org/10.5281/zenodo.6603093

Danish Scientific Journal No60, 2022

11

YBEIMYCHUS. HePTEOTAAYH, ISl ITUX YCIOBHH Hanbo-
Jiee NOAXOAALINM SBISIETCS OJIMMEPHOE 3aBOAHEHHE

HeratuBHoe BIHMsIHME BBICOKMX MPOHHUIAEMOCTEH
BBIPAXKAETCA B HU3KUX 3HAUCHMAX (DAaKTOPOB COIPO-
TUBJICHHS M OCOOCHHO OCTAaTOYHBIX (DAKTOPOB COIPO-
TUBNCHNUS. {711 HOBBIIEHNA HE(YTEOTaUH C UCTIONb30-
BaHHEM IIOJINMEPOB MPUMEHUTEIBHO K KOHKPETHBIM
YCIOBUSIM MeCTOpokaeHus KamaMmkac B HHCTHTYTE
«['umpoBoCTOKHEPTEHY pa3zpaboTaHBl METOIBI MOAU(U-
LIUPOBAHHOTO MOJIMMEPHOTO BO3JCHCTBUS Ha IUIACT C
MPUMEHEHUEM CIINBaTeNeH, KOTOphIe MO3BOJISAIOT B He-
CKOJIBKO pa3 TOBBICHTh OCTaTOYHBIE (PAKTOPBI COIPO-
THUBJICHHUS 110 CPAaBHEHUIO C OOBIYHBIM ITOJIMMEPHBIM 3a-
BOJIHCHHEM.

Merto/ MOTMMEPHOTO 3aBOIHEHNUS 3aKIIFOUACTCS B
HCTIONIb30BaHUN BOJIHBIX PAacTBOPOB BBICOKOMOJEKY-
JSIPHBIX TIOMIUMEPOB, HANpHMeEp, MOJIMAKpHIaMHUIa
(ITAA).

Vixe npu HeOompmnx KoHIeHTpammax [TAA Ta-
KHE pacTBOPHI BEIyT ceOsl B IMOPHCTOM cpene Tak,
CIIOBHO MX BSI3KOCTh I'Opa3fo BBIIIE BSI3KOCTH, 3aMe-
PEHHON Ha BUCKO3UMETPE.

Kpome Toro, cHmkaeTcs TOABMKHOCT BOJIBI, 3a-
Ka4yrBaeMOM BCJIe 3a MMOJIMMEPHBIM pacTBopoM. Benu-
YMHA OCTATOYHOro (haKTopa CONPOTUBIICHHS OKa3bl-
BaeT pellarollee BIMSHHE Ha IOJHOTY BBITECHEHHS
He()TH M3 HEOAHOPOZHOTO IUIACTA W SIBISAETCA CIeA-
CTBHEM a/ICOPOINH TIOIMMEpa Ha IOPHUCTOH cpezie.

Jlaxxe TpH CpaBHUTENHHO HEOOJNBIION BEIHYHHE
asicopOIMM CHIDKCHHE IOABM)KHOCTH BOABI MOXKET
OBITh 3HAYUTENBHBIM. DTO IO3BOJISICT 3aKauWBaTh B
iacT HeOOoJbLIME MO pa3Mepbl OTOPOYKH IMOJIUMEp-
HOTO C TOCJIEAYIOIIMM BBITECHEHHEM WX BOJOH, 4TO
YBEJIMYHBACT PEHTA0EIbHOCTh METO/IA.

OpHako MeToJl MOJIMMEPHOTO 3aBOJHEHHS, Kak
000 IpyToii, UMEeeT HeJOCTATKH:

- BIMSHHE MHHEPAIU3AIMOHHOTO COCTaBa BOJ Ha
BSI3KOCTHBIE M PEOJIOTMYECKHE CBOMCTBA paCTBOPOB I10-
JMMEPOB, BBIPAXKAIOIIEECsS B CHIDKCHUH BSI3KOCTH pac-
TBOpOB [TAA C yBenMUeHHEM MUHEPATIU3ALUY;

- pe3Koe CHIKEHHEe (akTopa CONPOTHBICHUS H
0CTaTOYHOTO (haKTOpa CONPOTHUBIECHHS IIPH MIPOHHUIIAL-
MOCTSX KOJIIEKTOPA, TIPEBHIIIAIONINX 2 MKMZ,

Yka3zaHHBIC HEIOCTaTKH METOAa Ha MECTOPOXK/e-
Hun KanaMmkac urparot CyniecTBeHHYIO POJIb.

Ha ocHOBaHMM 1abOpaTOpPHBIX HCCIIEAOBAaHUN
(DUIBTPALIMOHHBIX M PEOJIOTHYECKUX XapaKTEePUCTHK
pactBopa monumepa PJIA-1020 B ambOckoil Boje Ha
€CTECTBEHHOM KEpHOBOM MaTepuaie Obuia BbIOpaHa
KOHLIeHTpauus nonumepa pasHas 0,1%. Pactsop [TAA
YKa3aHHOM KOHIEHTPAallMU I03BOJIIET pealn3oBaTh B
30HaX CpPaBHUTEJFHO HHU3KOH mnpoHunaemoctd (0,3
MKM?) pakTOp CONPOTHBIIEHHS TTOPSIKA 5-8 M 0CTAaTOU-
HBI akTOp compoTuBieHus nopsaka 2-3. OxHako B
BBICOKOIIPOHUILIAEMBIX 30HaX muacTa (6osee 2 MKM?)
BEIMYMHA OSTHX I1apaMETPOB COCTAaBIISIET COOTBET-
crBenHo 2-3 u 1-1,5.

3amava moBbeIIEHUS 3(P(PEKTHBHOCTH MOJIMMEp-
HOTO 3aBOJTHCHHS B YCIOBHAX MeCTOpOoxIeHnS Kamam-
Kac 3aKJIF0YAETCs B CO3aHNH MOBBIIIEHHBIX COIIPOTUB-
JIeHUH B HanboJiee BBICOKOIPOHHUIIAEMBIX 30HaX IIacTa
C LIeJIbIO BBIPABHUBAHUS ()POHTA BHITECHEHHS M TIepe-

pacnpeneneHus MOJIMMEPHOH OTOPOUKH B HU3KOMIPO-
HHULAaeMble 30HBI. ISl 3TOro ObUIO HPEIIOKEHO HC-
M0JIb30BaTh BsA3Ko-ympyrue cocraBsl (BYC) Ha ocHOBe
MOJIMAKPHUIIaMH/Ia 1 CHIMBAIOIIETOCS areHTa, B 9aCTHO-
CTH XPOMOKAJIEBBIX KBACIIOB.

Texnonorus BYC-monnmepHoro 3aBoIHEHHS Ha
MecTopoxaeHnn KanaMkac npegycMaTpuBaeT 3aKadky
30%-Hoit otopouxu 0,1%-Horo pacTBOpa MmoauMepa u
nepronnieckyro oopaborky BYC-amm HarHeTatensb-
HBIX ¥ JOOBIBAIOIINX CKBaXXMH KaK BO BpeMs 3aKayk{
MOJIMMEPHON OTOPOYKH, TaK U MPH 3aKauke BOJBI MO-
clie Hee.

Bsiskoynpyrue cocTaBbl MPUTrOTaBIMBAIOTCA ITy-
tem cmemenus 0,6+0,8%-upx pactBopoB ITAA ¢
0,001%-HpIM PpPacTBOPOM XPOMOKAIMEBBIX KBACLIOB
WM APYTUX cHIMBaTenell (XpOMOHATpHUEBbIE KBACIIbI,
6uoxpomar, aretat xpoma). [locie BBereHMs coenHe-
Hus XpoMa B pacTBop [IAA B TeueHHE HEKOTOPOTO BpE-
MEHH KOMITO3HLIUS COXPAHSET CIIOCOOHOCTh (DHIIBTPO-
BaThCsl B MOPHUCTON cpene 0e3 3HAUMTEIBHBIX COMPO-
THBJICHWH, a 3aTeM oOpaszyeT reineoOpa3Hyro
MaJIONIOABIKHYI0 Macey. Ilpu ucnons3oBanuu BYC B
3aBUCHMOCTH OT COCTaBa MOTYT peajiu30BaThcs (ak-
TOPBI CONPOTUBIEHMsI, paBHbIe 60-4600 1 ocTaTOUHBIE
¢axtops! conpoTusienus, papasie 20-1000. Koaddu-
uueHT Hepreornaun npu BY C-nonmuMepHoM 3aBojHe-
Huu coctaBui 0,40, yto mpumepHo Ha 10% BbIIIEe, UeM
IIpu OOBIYHOM 3aBOJHEHUH. ONBITHO-TIPOMBIIICHHBIC
paboThl, IPOBEJECHHBIE HA MecTOpoXkaeHnHn Kamamkac
MONTBEPIIIIN  BBICOKYIO  3(dexTuBHOCTE BYC-
TIOJIMMEPHOTO 3aBOJAHEHHMS U TaHHBIN METOJ] PEKOMEH-
JIOBaH K BHEJPEHHUIO.

Bsi3ko-ynpyrue coctaBbl IIPUMEHSIOTCA  IIPH
BYC-nonumMepHoM 3aBoHEHUH Uil 00pabOTKH MpH-
3a00WHBIX 30H HATHETATENIFHBIX U JOOBIBAIOIINX CKBa-
KHUH, YTO OOYCJIOBIEHO HX CHEIU(PHYSCKUMH CBON-
cTBamu (OBICTPOE TeieoOpa3oBaHUe U OYCHD BBICOKAs
BA3KOCTH rens). IloaToMy perynupoBaHue mpoHHIAE-
MocTH (ee cHmxkeHue) ¢ momotbio BYC ocymiecTBisi-
€Tcsl JIMIIb B HeOOJIBIIOM 00bEMeE T1aCTa OKOJIO CTBOJIA
cKkBaXHHEL [ ycnoBuit 6onee shhekTuBHBIM OyneT
METO/I, 3aKJFOYAIONINICS B CO3JaHNH B IIACTE MOJH-
(UIMpPOBaHHOH IOJMMEPHON CHCTEMBI, KOTOpast obec-
TIeYNBAET BHICOKUI (pakTOp M OCTaTOUHBINH (haKTOp cO-
NPOTHUBJICHHS B BBICOKOIIPOHUIIAEMBIX 30HAX IUIACTa U
MOJKEeT NMPOHHUKATh Ha 3HAYUTEIbHBIC PACCTOSHUS OT
HArHETATENbHBIX CKBAKUH.

Moaudukamnusi TOJTUMEPHOTO pacTBOpa OCy-
IIECTBIIATACH IIyTeM BBEICHHS B HETO CIIMBAIOIINX
areHToB. B KadecTBe TOCIEIHHMX WCIIOJIH30BAIUCH
XPOMO-HaTPUEBBIE KBACLBI, COIEPXKAIINECS B OTXOAaX
IIPOM3BOJICTBA HOHAHA, a TAK)KE alleTaT XpoMa.

B npouecce onbITOB uepe3 NOPUCTYIO CPELy, MO-
JETMPYIOIIYIO0 3JIEMEHT IUlacTa, NPOKaYnBaJIOCh 3-5
00bEeMOB NOp MoJIMMepHOH cucteMsbl. [Tocie yero 3aka-
yuBanach anbOckas Boza. I[IpoHmmaemMocTs mopucroi
cpejibl cocTapisia 6-11 MKMZ, 4TO BOCIPOU3BOIMT BbI-
COKONPOHHMIIaeMbIe 30HBI IutacTa. OpoHTambHAS CKO-
pocTh punmbTpanuu 3agaBanack ot 0,8 qo0 45 m/cyt [3].

ITpu 3axauke MOIMMEPHOIT cHCTEeMBI HabIroKaICs
JMIIaTaHTHBIN XapakTep TeueHus. B ykazaHHOM quana-
30HE CKopocTell puibTpanu GakTop COMPOTHUBICHHUSI
B cpeaHeM u3MeHsuics ot 5 1o 25. Ilpu nocnenyromei
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3aKayke anbOCKO BOJLI HAOIIOAANICS IICEBIOIIACTH-
Yyeckuil xapaktep TeueHus. Ilpu 3TOM oOCTaTO4HBIN
(baxTOp conpoTUBIEHHS B cpeaHeM u3MeHsuicst oT 100
1o 10.

TexHOJ0rusT MONMMEPHOTO BO3AEUCTBUS C HC-
MOJIF30BAHNEM CIIMBAIOMIMX areHTOB IIpeXycMaTpH-
BaeT MOCJIEOBAaTENHFHYIO 3aKa9Ky OTOPOYKH PacTBOPa
MOJIMEpPa, B KOTOPHIA HENMPEPHIBHO TO3UPYETCS pac-
TBOp «CIIMBATEINsD», OOECIIEYMBAIONICTO MOIYICHHE
3(h(HEeKTUBHON KOMITO3UIINH, OTOPOYKH PACTBOPA MOJIH-
Mep 0e3 «cmuBaTens» U BoIbl. OOBEMBI OTOPOYCK
JIOJDKHBI OBITh ONTHMU3UPOBAHBI MTyTEM MaTeMaTH4e-
CKOT'0 MOJIEJIMPOBAHUS Mpoliecca.

OnpIT MOJUMEPHOTO 3aBOJHEHUSI TEpBOOUEpENl-
HOTO y4acTKa MecTopoxkaeHus Kamamkac mokasai, 9To

€CIIM HE MMOJIKAYMBAaTh K alTbOCKOH BOJIC CTOYHYIO BOAY,
TO TIOJIMMEPHAsI CUCTEMa HE CHIXKAET CBOMX HapameT-
pos [4].

Takum 00pa3oM, CYIIeCTBYIOIAs Ha MECTOPOXK-
JCHUN yCTAaHOBKA MPUTOTOBJIICHUS W 3aKaYKH B IUIACT
pacTBOpoB TOJHMMEpa He TpeOyeT IOMOIHUTEIHHBIX
YCTPOMCTB 10 YAAICHUIO WK cTabmn3amu Fe* B 3a-
KayMBaeMo# amp0CKO BOJe, HO KATETOPHYECKH HEI0-
ITyCTUMO HCTIOJB30BaHUE IS IIeJIeH MOTMMEPHOTO 3a-
BOJIHCHHSI CTOYHBIX BOJI. Ee yTHiH3aIuio cienyer npo-
M3BOJIMTH MCKIIOYUTEIBHO B 3aKOHTYPHYIO 00J1aCTh.

DU3UKO-XUMHUYECKUE CBOMCTBA PACTBOPOB IMOJIH-
Mepa pJIA-1020 Ha «cTaOMIM3UPOBAHHOW» ATLOCKOM
BOJIC IPUBEICHBI B Tabmume 1.

Tabmuma 1
Om3UKO-XUMHUUECKHE CBOICTBA pacTBopoB mommmMepa plA-1020 Ha «cTaOMIM3NPOBAaHHOI» aAIBOCKOH BOJIE
Konnerpanus, % pH JuHamuueckas Kunemarndeckas OTHOCHTENbHAS
BSI3KOCTB, clI3* BSI3KOCTB, CCT™ BA3KOCTB, ( N~ p-
pa)
0 6,24 0,78 0,72 1,00
0,075 6,05 2,41 1,49 3,09
0,1 6.0 3.18 2.05 4.07
0,15 6.0 5.52 2,57 7,08
0.3 5.92 19,58 5.9 25.1
CIIMCOK JIMTEPATYPBI: LIEJUTI0I0361) Martepuansl 5-0i MEXIyHapOIHOH KOH-
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Abstract

The article considers the cycling process - a method of developing gas condensate deposits with the mainte-
nance of reservoir pressure by re-injecting gas into the productive horizon. At the same time, gas produced at this
field is used, after high-boiling hydrocarbons are extracted from it. The maintenance of reservoir pressure prevents
the release of high-boiling hydrocarbons forming the gas condensate in the productive horizon due to retrograde
condensation.

AHHOTaLUA

B cratbe paccMaTpuBaeTCs CAHKIMHT-IIPOIECC — CIIOCO0 pa3pabOTKU Ta30KOHICHCATHBIX MECTOPOXKICHUH ¢
MOJJIEp)KaHUEM IITACTOBOTO JIABJICHHSI NIOCPEICTBOM OOpaTHOM 3aKkaykW ra3a B NMPOAYKTHUBHBII ropusont. [Ipn
9TOM HUCIIOJIB3YETCA ras, }106])1B8,CMI>IIZ Ha TaHHOM MCCTOPOXKACHUM, TOCJIC U3BJICYCHUA U3 HET'O BBICOKOKHUITAINX
yraesonopoos. [loanep:kanue 1acToBOro AABJICHUS NIPEISITCTBYET IPOUCXOSAIIEMY BCIEACTBUE PETPOTPaSHON
KOHACHCAIIUU BBIACICHUIO B NMPOAYKTUBHOM T'OPU3O0HTE U3 IIACTOBOI'O I'a3a BBICOKOKHUIIAIIHNX YIJIEBOJOPOI0B,

00pa3yIoIKX ra30BbIil KOHAEHCAT.

Keywords: gas condensate field, cycling process, dry gas, hydrocarbon
KiroueBble cioBa: Ta30KOHACHCATHOC MCCTOPOKACHHUC, CaﬁKJ‘IHHF-HpOHeCC, cyxoﬁ ras3, yriaeBsoaopon.

W3BecTHO, UTO Ha OTEYECTBEHHBIX MECTOPOXKIC-
HHUSX pa3paboTKa Ta30KOHAEHCATHBIX 3alexeil ocy-
LIECTBJISIETCA B PEXKUME MCTOUICHUS IJIACTOBOM SHEpP-
ruu. Takoi pekUM BEeJET K IOTEPe ONPEIETICHHBIX, He-
PEIKO 3HAYUTENBHBIX, OOBEMOB YIJIEBOJOPOIHOIO
KOHJICHCATa, IIOCKOJIbKY PAaCTBOPEHHBIN B IIACTOBOM
ra3e ra30KOHJEHCATHBIX 3aJI€KEH YIJIEBOJOPOIHBIN
KOHJICHCAT TPU CHWYKCHUH IDIACTOBOTO JIABJICHUS BBI-
majiaeT u3 ra3oBoii ¢azer. Ocaxnasch B IIIacTe, OH CTa-
HOBHTCS TIOJTHOCTBIO FITH YaCTHYHO HEMOIBIKHBIM [ 1].

Pa3paboTka ra30KOHICHCATHOTO MECTOPOXKICHUS
MOJKET OCYIIECTBIIATHCS B PEKUME HCTOLICHUS WU C
MOJIep’)KaHUEM IUIACTOBOTO JaBICHHA. [ a30KOHACH-
CaTHBIE MECTOPOXKJICHUS pa3pabaTbIBaOTCA B pedcume
uUcmoweHus nIacmosoti dHep2uu IPU HEOOIBIIOM CO-
JIepXKaHUU KOHJEHcCaTa B rase (C comepikaHHeM KOH-
nencata 10 200 - 300 r/m%), Korja ay1s JAOIOIHHUTENb-
HOTO M3BJICUCHHA KOHJCHCATa MOAACPKUBATH HdaBJIC-
HHE B MECTOPOXKICHHM HellelecooOpa3Ho, T.e. He
peHTabensHO. BTOpOit MeTox OCHOBaH Ha MOIIepiKa-
HUH IJTACTOBOTO JABJICHHS OJIM3KO WIIM BBIIIC JaBJIC-
HUS Havasa KoHJaeHcanuu. B atom ciaydae ko3ddumu-
€HT M3BJICYCHHUS KOHJIEHCaTa OyJeT CTPEMHUTHCS K KO-
a¢punuenty razooraayn (75-90 %).

CalknuHT-TIpoIiecc — cnocob pa3paboTKu Tra30K0-
HJ/ICHCATHBIX MECTOPOXKICHUI C IMOJIepKaHHeM IuIa-
CTOBOTO JIaBJIeHUS Oaronapsi 0OpaTHON 3aKauKH «Cy-
XOr0 rasza» B IIPOJlyKTUBHBIM FTOPU30HT.

CaliknuHT-TIpoIiecC  TO3BOJISIET ~ MHTEHCHU(H-
IIUPOBATh TEKYIIYIO TOOBITY YTIIEBOJAOPOTIHOTO CHIPHS,
YBEJIMYHMBAThH CTETICHb H3BIICYCHUS YTIICBOIOPOJIOB ITy-
TEM TOJICPKAHUS TUTACTOBOTO JAaBieHus. CallkiuHT-

IIpolecc MPUMEHSETCS B CIydae, KOT/ia MMEeTCsl BO3-
MOJKHOCTh KOHCEPBAIIMH 3aI1acOB Ta3a JaHHOT'O MECTO-
pOKJeHUs. B TEUEHUE ONPEICIEHHOTO BpeMeHU. B 3a-
BHUCHMOCTH OT COOTHOIIIEHHSI 00bEMOB 3aKauMBAEMOT0
U J00BITOTO Ta30B Pa3INYArOT MOJHBIM M YaCTUYHBIN
caiikuHr-Tiporecc [2].

B mepBom ciydae B IUTacT 3aKa4MBaIOT BECh J0-
ObIBaeMbIil HA MECTOPOXKIACHUH I'a3 IOCIIE N3BICUCHUS
u3 Hero yrieBonopoaoB Cs+B. Benenctue 3toro 0056-
€MbI 00BIYM Ta3a, MPUBEIEHHBIE K IUIACTOBBIM YCIIO-
BUSIM, TIPEBBIMIAIOT 00BEMBI €r0 3aKa4YKH B IJIACT, TOA-
JIep’)KUBaTh HadaJbHOE IIACTOBOE JAaBIECHHE HE yJa-
érca u oHO cHmxkaercs Ha 3-7%. Ilostomy ecimmn
JIaBJICHUE Havyajia KOHJCHCAINH IIJIACTOBOM CMECH IIPH-
MEpHO PaBHO HAaYaJbHOMY IIJJACTOBOMY IABIICHHUIO B
3aJIeXH, TO B MPOAYKTHBHOM IIJIACTE TPOUCXOAUT Ya-
CTHYHAsI KOHACHCAIMA BBICOKOKHUIISIINX YTIIEBOIOPO-
J0B. [IporHo3HbIi KOAQQUIIMEHT N3BJICUEeHUs] KOHICH-
caTa M3 IJIacTa MpH MOJHOM CalKIMHT-TIpoIiecce I0-
cturaer 70-80%. [ns nonpaep’kaHus IJIACTOBOIO
JIaBJICHUS HAa HAYJIbHOM YPOBHE yMEHbIIIeHne 00bEéMa
3aKauUMBAEMOT0 raza KOMIEHCUPYIOT 3a CUET MpUBJIE-
YEeHHUs Ta3a U3 APYruxX MECTOPOKICHHUH.

Ipu wacmuynom caiikiune-npoyecce B INACT 3a-
Ka4MBalOT 4acTh JOOBIBaeMoro rasza. CooTHOIIEHHE
00BEMOB 3aKa4aHHOTO W OTOOPAHHOTO Ta30B COCTAaB-
nset 60-85%. B aTOM ciydae CHUXEHHE TUIAaCTOBOTO
naBieHus MoxkeT mocturats 40% oT HavajabHOTO, Of-
HAaKO OO0JIBIIast 9aCTh BEICOKOKHITAIINX YTIEBOAOPOIOB
ocraéres B IacToBOM Tase. [Iporno3usrii ko3¢ dumu-
SHT W3BJICUYCHHUS KOHJCHCaTa TpH YacCTHYHOM
caiixnuHr-npouecce 60-70%. 3akauka B IJIACT CyXOro
ra3a CalKJIMHT-TIPOIIECC NPECTaBICHa Ha PUCYHOK 1.
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Pucynox 1 — 3axauka 6 nnacm cyxoeo 2asza (caiikiune-npoyecc)

IlonHpI ¥ YaCTUYHBINA CaHKIMHI-TIPOLIECCHI MO-
TYT IPOBOJUTHCS Cpa3y MOCIE BBOAA MECTOPOXKICHUS
B 9KCIUIyaTaIuio, a TakKe B cllydae pa3pabOTKH ero B
TEUEHHE HEKOTOPOTO BPEMEHHU B PEKMUME MCTOIICHHUS.
OpHako ueM TOKE HAUMHAETCS  pealu3alus
CalKIIMHT-TIpoLiecca, TeM HIDKE K03 GUINCHT KOHCH-
caTooTnaud Imnacta. llenecooOpa3HOCTh NPUMEHEHUS
CaKIIMHT-TIpOLiecCca OMNpEAeIAeTCS SKOHOMHYECKOM
3G GEKTUBHOCTBIO, JOCTHTaeMOil 3a CYET JIOMOJIHH-
TENBHOM TOOBIMM KOHZEHCaTa (II0 CPAaBHEHHUIO C pa3pa-
60TKOM MECTOPOXKICHHS B pekuMe uctomeHus). Kax
MPaBHJIO, CAHKJIMHT-TIPOIIECC OCYIIECTBISIETCS HA Me-
CTOPOXJICHUAX C HauyalbHBIM COJICPXKAHUEM KOHAEH-
cata B muactoBoM rase cpbie 200 r/m3. Dddexrus-
HOCTh NIPUMEHEHHS CalKIIMHT-TIpoLIecca ONpeienseTcs
TaKKe CTETIEHBIO U3MEHEHHMS IPOHULIAEMOCTH IPOIYK-
TUBHOT'O TOPU30HTA IO BepTUKAIH. [[ng MecTopoxkae-
HUH C BBICOKOHW CTENEHBIO HEOJHOPOJHOCTH ILIACTA-
KOJIJIGKTOpa CaMKJIMHI-TIPOLIECC MOXKET OKa3aThCsl Ma-
03¢ GEKTUBHBIM JaKe MpH OOJBIIOM CONCpPKAHUU
KOHJIeHcaTa B ra3e. [lonHblil callKIIMHT-TIpo1iecc peKo-
MEHJYeTCsl IPUMEHTh Ha MECTOPOXKICHUSX, IIACTO-
BbIE CMECH KOTOPBIX IMEIOT KPYThI€ H30TEPMBI ILIACTO-
BBIX IIOTEPh KOHAEHcaTa. B aToM cirydae naske HeOOIb-
[I0€ CHIDKEHHE IUIACTOBOTO JABJICHUS MPHUBOAMT K
3HAUUTENBHBIM TOTEpPSIM KOHJEHcaTa B ruacte. Ya-
CTUYHBIH CalKIMHT-NIPOLIECC OCYIIECTBIIICTCS Ha Me-
CTOPOXKJICHUSX, INIACTOBBIE CMECH KOTOPBIX UMEIOT O~
JoTHe KpPUBBIE M30TE€PM IUIACTOBBIX IOTEPh KOHJCH-
caTa; TOT/ia MPH CHIDKEHHUH IJIACTOBOTO JABJICHHS Ha
30-40% oT HayaJaLHOI'O M3 INIACTOBOIO I'a3a BBIAEIS-
ercs 10 20% KoHAeHCAaTa, a OCTABIIUICS B INIACTOBOM
ra3e KOH/EHCAT M3BJICKAETCSl BMECTE C Ta30M Ha IO-
BEPXHOCTb. BhINaBiuii paHee B MPOJyKTUBHOM T'OpHU-
30HTE KOHJEHCAT MOKET OBITh YACTUYHO M3BJICUEH U3
IUIacTa 3a CYET ero MCIapeHus IpH IPOXOXKASHUH HaT
HHMM CBEXHX IOPLHH ra3a, HAarHETaeMOro B IUIacT. Bel-
60p BapmaHTa CalKJIMHT IIpOIlecca, B T.4. H COOTHOIIIE-
HUS 00bEMOB 3aKa4aHHOTO U OTOOPAHHOTO T'a30B, MPO-
BOJUTCS B pPe3yibTaTe TEXHHKO-IKOHOMHYECKHX pac-
4y€TOB, YUUTBIBAIOIIUX  TaKXKe 0COOCHHOCTH
MECTOPOXKJCHNS, MOTPEOHOCTH NAaHHOTO PETHOHA B
HOPUPOJHOM ra3e U KoHpeHcaTe. IIpu ocymecTBieHUN
CalfKIIMHT-TIpoIIecca IS YBEJMYEHUS KO3 HUIMeHTa
0XBaTa IUIaCTa HarHETA€MBbIM Ia30M 3KCILTyaTallUOH-
HBIE ¥ HarHeTaTeNbHBIE CKBAXMHBI Pa3MeENaloT, Kak
NpaBWJIO, B BHZAE KOJBIEBBIX Oarapeil, pactoyioixkeH-
HBIX Ha MaKCHMaJbHO OOJIBIIOM PAcCCTOSIHHU APYT OT
Japyra. Tak kak IpUEMHCTOCTh HATHETATENbHBIX CKBa-

YKHMH 3a4aCTYIO IIPEBBIIACT IPOU3BOJUTEIBHOCTD IKC-
IJIyaTallMOHHBIX, YUCJIO HAarHETATENbHbIX CKBAKUH Ha
MECTOPOXKJIeHUH B 1,5-3 pa3za MeHbIIIE YHCIa IKCILTya-
TaIMOHHBIX [3].

Ha ra30KOH/IEHCATHBIX MECTOPOXKJICHUAX
oOpaTHas 3aKayuka rasza cemaparun (OCyIIeHHOTO ra3a)
MpUMEHSeTCd Ul  MaKCUMAQJIBHOTO  YBEJIMYEHUS
noOBYM KUAKUX yrieBogoponoB. Ha Kapadaranak-
CKOM He()Tera30KOHJEHCATHOM MECTOPOXKICHHH Be-
Jercs moObIda ra3a, KOHACHcaTa M He(pTH, a TakxKe OCy-
LIECTBISIETCS MPOIlecC HarHeTaHUs rasa B IUTAcT AN
MOAJIEP’)KAaHUS TJIACTOBOTO JaBieHus. [lpu sToM wHc-
MOJIb3YeTCs ra3, JOObIBAEMBIN Ha JJAaHHOM MECTOPOXK-
JIeHUU_(a B ciTydae HEOOXOIMMOCTH — U3 IPYTUX Me-
CTOPOXKJCHUH), TOCTIe U3BJICUEHHS U3 HErO BBICOKOKHU-
mimux  yriaeBopoponoB  (C5+B).  Ilommepxanue
IUTaCTOBOTO JAABJICHUS MPEIATCTBYET IPOUCXOAIILIEMY
BCJIEAACTBUE PETPOrPaZHOIN KOHJAEHCALIUH, T.€. BBIJIENE-
HUIO B IPOAYKTUBHOM T'OPH30HTE U3 MJIACTOBOIO rasa
BBICOKOKHIISAIIUX YTIIEBOIOPOIOB, 00Pa3yIOIMIUX ra30-
BBII KOHJEHCAT (KOTOPBIA B IPOTUBHOM CIIydae SIBJIs-
eTCS MPAaKTUICCKU TOTEPSHHBIM).

Pazpaborka KHI'KM MecTopoxIeHHs IUIaHUPY-
€TCs BECTHU C IIPOLIECCOM PELIUPKYJISLINY T'a3a B Ta30K0-
HJICHCATHYIO0 4acTh 3ajexu. [lepBoHavanbHbIA Ypo-
BeHb HATHETaHHUs COCTABJIAET 0KoJIo 6,0 Miapa. M3/rox,

OCHOBHBIMU ~ 3JIEMEHTaMH  TE€XHOJOTMYECKON
CXEMBI 3aKauyK{ Tra3a BBICOKOTO JABJICHUS SBISIOTCS
HUCTOYHHK Ta30CHAOKEHHS, Ta30MPOBOJI HU3KOTO JIaB-
JICHHS, KOMIIPECCOPHAs CTaHIMs HarHETaHU rasa, Xo-
JMOMUIIEHUK, cemaparop (MacIoOTHEeTUTeNh), MaHH-
(o] HarHeTaHus, Ta30MPOBO BHICOKOTO JaBIICHUS,
BBIKU/HbIE JIMHUH, HAaTHETATeJIbHbIE CKBAXKHUHBI [2].

IIpu 3TOM OCYIIECTBIIAIOTCS OCYLIKA rasa Hnepen
KOMIIPEMUPOBAHUEM, OXJIaKIEHUE raza KOMIPEMHUPO-
BaHU, paclpezesieHne raza mo ckpaxxnHam. Kommpec-
COpHasi CTaHLMs HarHeTaHUsl ra3a OCHOBaHa Ha HC-
MTOJIF30BAHUN KOMIPECCOPHBIX HHUTOK MOJIYJIHHOTO
tuna. Kaxnmas xommpeccopHas JTHHHS 000pyIOBaHA
TPEXCTYIEHYAaTHIM IHEHTPOOEKHBIM KOMIIPECCOPOM,
paboraronM 0T Ta30BOM TypOuHBI. IlpumMeHsroTcs
BBICOKOIIPOM3BOANTENBHBIE IEHTPOOEKHBIE KOMITPEC-
COpBI, BBITIOJTHEHHBIE TI0 cXeMe «Oappenby. Ha BTopoit
1 TPETheH CTYMEHIX CHKaTHs pabouue Kojieca yCTaHOB-
JIEHBI TI0 CXEME€ «CMHHA K CIHHE» IS pas3rpy3Ku OT
oceBbIX ciil. KOHIEBBIE YIUTOTHEHUS BaJOB MACIISTHOTO
TUNA C TUIABAIOIIAMH Koiblamu. s oOecriedeHus
TpeGyeMoro mepemnaga Macio-ra3 MUCIOJIb30BaHbI TH/-
PaBJIMYECKHE PETYIATOPHI (PUCYHOK 2).



Danish Scientific Journal No60, 2022

15

Pucynox 2 — Cxema ycmanosku 0Jist CQUKIUH2-NPOYECca:
1 — zazonposoo; 2 — kononnwl I'TI3; 3 — noLreynosumens,

4, 8 — punompei-cenapamopol; 5 — 2azonepexavusarowuii azpezam I'TIA-1]-6,3/100;
6, 9, 12 — 2azooxnadumenu, 7 — mypboxomnpeccopuwiii acpecam TKA-1]-16/50;
10 — 6210k pecenepayuu; 11 — abcopbep; 13 — macroomoerumens, 14 — manughonwo;
15 — 2azonocHwill niacm

lazonarHeTarenpHas ceTh CHPOEKTUPOBaHA IS
MaKCHUMaJIbHOH mojayu rasa 11 MJ'IpI[.M3/1“0,E[, C yBEJU-
YCHHEM 3aKa4KH Ta3a B 3aBHCUMOCTH OT PO [10-
6b14n. CrcTeMa CIIpoeKTHPOBAHA IS 3aKaYKU KUCIIOTO
ra3a. C KCHI no nsty KojuIeKTOpHBIM JIMHUAM HarHe-
TaHUS Ta3 JocTaBiseTcs npu aasieHuu 55,0 Mlla k
BBIKUJHBIM JIMHUAM. K Ka)k10¥i KOJUIEKTOPHON JTMHUU
MOJIKJIFOUEHBI OT 5 710 7 HarHEeTaTeNbHBIX CKBOXHUH. K
Ka)KI0W BBIKUAHOM JIMHUY MOJKJIIOUEHA OJlHA HarHEeTa-
TeJIbHasi CKBAXKHHA.

TeXHOMOTHYECKUIA peXuM pabOThl HATHETATEIb-
HOW CKBa)KUHBI 00YCIIABIMBACTCS JaBIICHINEM HarHETa-
HUsA (YCTbEBOE JaBlcHHE paboTaromiell ckBaxuHbI 70
MIla), penpeccueil Ha TUTACT, 3aBHCSIICH OT TEKYILETO
IUTACTOBOTO JABJICHHUSA, KONJIEKTOPCKUMHU CBOMCTBaMHU
IUIacTa, W OIEHHWBAETCS MPUEMHCTOCTHIO CKBAYKUHBI.
JlaBrieHe HaTHETaHUS OTIPEENAETCS UCXOAS U3 BEJH-
YUHBI TPOEKTUPYEMOTO JABJICHUA Ha BBIKHAE KOM-
MIPECCOPHOM CTaHIIUU, KOTOpoe cocTaBisieT 55,0 MITa.
Ilorepu maBneHHUs Ha TPEHHE B KOJUICKTOPHBIX U BBI-
KAIHBIX JJHHUSAX COCTaBISIOT He Ooxee 5,0 Mlla mpu
npueMucTocTd ckpaxkuH 1,1 mma.m¥/cyr. Makcu-
MaJBHO JOITyCTUMOE 3a00HHOe JaBJCHHWE HarHeTa-
TEJIbHOW CKBa)KMHBI OTPaHUYMBAETCS JaBJICHUEM TU-
popaspsiBa miacTa, Koropoe ouenuBaercs 65,0 MIla.
3aboitHoe J]aBJIeHNe CKBaXKUHBI PACCYMTAHO I10 3a]]aH-
HOMY JaBJICHUIO HA YCThE ¥ IPUEMHUCTOCTH CKBaYKUHEI,
KOTOPOE CKJIA/IBIBACTCS M3 YCTHEBOTO AABJICHUS U 1aB-
JIeHHus cToj0a ra3a 3a BBIYETOM IOTEPh AABICHHS Ha
TpEHHe.

Pempeccus Ha macT onpeaessieTcs TEKYIIM Iia-
CTOBBIM JIaBJICHHEM. B 3aBHCMOCTH OT TeMITOB 0TOOpa
ra3a ¢ Kaxkaoll CKBaXHHbI TEKylllee IIIaCTOBOE JaBie-
HHUE Ha Pa3IMYHBIX y4acTKaX MECTOPOXKICHUS 3HAuU-
TEJBHO OTIMYAETCA APYT OT Ipyra. B neHTpe razokon-
JICHCAaTHOW 3aJIe)KH pacIiojioKeHa Oarapesi HarHera-
TENBHBIX CKB&KHH, Ha nepudepun — Oarapes
AKCIUTYyaTaI[MOHHBIX CKBAXXUH. PexuM rracta — raso-
BBIH, TEUEHHUE raza M30TepMHUYEcKoe. J[BIKeHHne rasa

OIHKCHIBACTCS TMHEHHBIM 3aKOHOM. CUHMTaeM IUIOTHO-
CTH 3aKa4MBaE€MOTr0 M CBIPOTO ra3a MPaKTHIECKH OH-
HAKOBBIMHU, KOHTAKT CYXOTO H CBIPOTO ra3a — BEpTH-
KaJbHOM TII0CKOCThIO [4].

BrIBOJBI:

Crenyer OTMETUTB, YTO HEMaJIOBAXKHBIM (hakTo-
POM K Ilepexoly K HOBOMY METOAY pa3paboTKH ra30Ko-
HICHCTaHBIX MECTOPOKIACHUN SBIAETCS SKOJIOTHYE-
ckast 3 (heKTHBHOCTB, 3aKITIOYAIOIIASCS B COKPAIICHUT
BBIOPOCOB MTAPHUKOBBIX TA30B.

Heo0xoanmMo Kak MOXXHO OBICTpEE YXOIUTH OT
TPAIUIMOHHOTO METoJa Pa3pabOTKH CKBAKHHBI (Me-
TOJl WCTOIICHMS) B CTOPOHY HMHHOBAI[MOHHOTO —
callKIMHIr-npouecca. [l 3Toro nepexoja mpaBUTelIb-
CTBO JIOJDKHO CO37aTh BCE HEOOXOAUMBIE YCIOBUSI.
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In 2021, Kazakhstan has introduced the first regulatory framework for the development of social entrepre-
neurship, which includes the definition, scope and objectives of social entrepreneurship as well as the measures of
corresponding state support. Despite the fact that vast measures of state support were outlined in the legal acts
only 25 social entrepreneurs have been added to the Register of Social Entrepreneurship so far. This article is
aimed at analyzing the newly introduced legal framework in order to determine the barriers to the growth of social
entrepreneurship and develop recommendations for the further improvement of state regulation of social entrepre-

neurship in Kazakhstan.

Keywords: social entrepreneurship, legal framework, measures of state support, Register of Social Entrepre-

neurship, problems and perspectives

Introduction. Over the past few decades, social
entrepreneurs have become unprecedented drivers of
social change in the most parts of the world. Being in-
novative and economically effective, they can contrib-
ute significantly to the achievement of important polit-
ical and social goals, such as job creation, social inclu-
sion, sustainable development and active civic
participation. Many of them have been able to offer cre-
ative solutions to acute problems that previously could
not be tackled neither by public authorities nor the pri-
vate sector.

For Kazakhstan also, social entrepreneurship is
not a new phenomenon. As noted by Pritvorova T.P.,
Gelashvili N.N. and Spanova B.K., despite the fact that
for a long time there was no legislative consolidation of
the concept of social entrepreneurship, certain empiri-
cal practices, that correspond to the widely accepted
perception of social entrepreneurship, have still devel-
oped in different spheres [1].

In 2021, Kazakhstan has introduced the first regu-
latory framework for the development of social entre-
preneurship, which includes the definition, scope and
objectives of social entrepreneurship as well as the
measures of corresponding state support.

This article is aimed at analyzing these legislative
innovations in order to determine the barriers to the
growth of social entrepreneurship and develop recom-
mendations for the further improvement of state regu-
lation of social entrepreneurship in Kazakhstan.

Legal Framework. The main legal act regulating
social entrepreneurship in Kazakhstan is the Entrepre-
neurial Code. According to the Entrepreneurial Code,
social entrepreneurs are defined as sole proprietors and
legal entities (excluding large business enterprises)
which are included in the Register of Social Entrepre-
neurship (Register) and correspond to one of the four
categories summarized in Table 1 [2].

Table 1

Categories of Social Entrepreneurs

First cate-
gory

Second category

Third category Fourth category

Contribute to
the employ-

Promote the sale of
goods, work or ser-

Produce goods (perform
work, provide services)
aimed at creating equal

Main charac-
teristics

vices manufactured,
performed or ren-
dered by wvulnerable
groups of population

ment of wul-
nerable groups
of population

opportunities for vulner-
able groups of the popu-
lation to participate in so-
cial activities

Carry out activities in
specified areas

Vulnerable
(disadvan-
taged) groups
of population

1) persons with disabilities;

2) parents and other legal representatives raising a disabled child,;
3) pensioners and citizens of pre-retirement age;

4) pupils and graduates of orphanages and boarding schools for or-
phans and children left without parental care (under the age of 29);
5) persons released from institutions of the penitentiary system
(within twelve months after the release);

6) homeless persons;

7) parents and other legal representatives belonging to low-income,
large (with four or more children) or single-parent families;

8) persons who have undergone medical and social rehabilitation
from drug addiction or treatment of dependence on psychotropics
(within twelve months after the rehabilitation or treatment);

9) repatriates.

N/A
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Areas of activ-

1) social services aimed
at maintaining everyday
life;

2) medical services;
3) psychological
vices;

4) pedagogical services;
5) assistance in finding
jobs and solving other
problems related to labor
adaptation;

6) increasing communi-
cation potential, rehabili-
tation and social adapta-
tion, social support ser-
vices;

7) production and (or)
sale of medical equip-
ment, prosthetic and or-

Ser-

1) psychological,
pedagogical and other
services aimed at
strengthening the fam-
ily institution, ensur-
ing family upbringing
of children and sup-
porting  motherhood
and childhood:;

2) recreation of chil-
dren;

3) preschool educa-
tion and training, pri-
mary, secondary,
technical and voca-
tional education;

4) psychological and
pedagogical support
for children with disa-

Financial and
other require-
ments

nerable groups
of population;
2) at least
25% of labor
costs  should
be used to pay
salaries  for
vulnerable
groups of pop-
ulation

rendered by vulnera-
ble groups of popula-
tion;

2) at least 50% of net
income in the previ-
ous year must be
spent on the sales of
goods, work or ser-
vices manufactured,
performed or ren-
dered by wvulnerable
groups of population
in the current year

ous year must be gener-
ated from the areas of ac-
tivities specified above;
2) at least 50% of net in-
come in the previous year
must be spent on areas of
activities specified above
in the current year

ities Any Any thopedic devices, soft- | bilities and students
ware for digital | experiencing difficul-
healthcare, as well as | ties with the curricula
technical means that can | of secondary educa-
be used exclusively for | tion;
the prevention of dis- | 5) training of em-
eases, rehabilitation of | ployees and volun-
disabled people, includ- | teers of socially ori-
ing medical habilitation | ented non-profit or-
of disabled children; ganizations;
8) recreation of disabled | 6) cultural and educa-
persons and pensioners; | tional activities;
9) programs of addi- | 7) environmental
tional education; protection;
10) provision of access to | 8) geriatric and ger-
social, transport and rec- | ontological care, or-
reational infrastructure | ganization of health
for disabled persons and | and longevity centers,
persons with limited mo- | healthy lifestyle
bility. events.
1) at least 50% of the
total income in the
previous year must be
1) at least | generated from the
50% of em- | sales of goods, work 1) at least 50% of the
ployees must | or services manufac- | 1) atleast 50% of the to- | total income in the
be from wul- | tured, performed or | tal income in the previ- | previous year must be

generated from the ar-
eas of activities speci-
fied above;

2) at least 50% of net
income in the previous
year must be spent on
areas of activities
specified above in the
current year

Source: compiled by the author based on the Entrepreneurial Code of Kazakhstan [2]

The Entrepreneurial Code also delineates the main

objectives of social entrepreneurship (which mostly in-
tersect the main characteristics of the categories of so-
cial entrepreneurs) and provides general guidelines on
the structure and procedures of forming the Register

[2].

A whole article in the Entrepreneurial Code is de-

voted to the measures of state support for social entre-
preneurship. In particular, Article 232-1 outlines nine
measures, such as ensuring the availability of infra-
structure to support social entrepreneurship; tax bene-

fits; financial support (including subsidies on the inter-
est rates of bank loans and for paying property rent);
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leasing state property on preferential terms; infor-
mation support; consulting and methodological sup-
port, development through acceleration programs; as-
sistance in the development of interregional coopera-
tion and in the search for business partners;
organization of vocational training and additional edu-
cation; state grants for the implementation of signifi-
cant social projects [2].

In addition to the Entrepreneural Code, the Gov-
ernment of Kazakhstan has adopted a humber of de-
crees (Table 2) which elaborate and lay out in detail all
the procedures concerning social entrepreneurship, in-
cluding the procedures and timelines for submitting and
reviewing applications from potential social entrepre-
neurs, the regulations on the regional commissions that
review the applications and make a final decision
whether the applying organization should be included
in the Register, and the measures of state support that
social entrepreneurs are entitled to [3, 4, 5].

In brief, the Register is formed on an annual basis.
In December, local authorities form the regional com-
missions and announce the start and end dates for ac-
cepting applications from the potential social entrepre-
neurs. Applications are accepted until the 10" of Janu-
ary and reviewed by the local authorities within two
working days. Within five working days from the final
date of accepting applications the regional commis-
sions make a decision on organizations that are recom-
mended to be included in the Register. The list of rec-
ommended organizations is then sent to the Ministry of
National Economy, which forms the national Register
for the current year and issues a corresponding Order
not later than the 1%t of February. Additional organiza-
tions can be included in the Register during the year on
quarterly basis [3].

The regional commissions are formed by the de-
cree of the local governor and include representatives
of local state bodies, National Chamber of Entrepre-
neurs, nonprofit organizations and labour unions [4].

Table 2

The List of Government’s Decrees Regulating Social Entrepreneurship

Decree

Issues Regulated

The Decree of the Government of the Republic of
Kazakhstan #773 adopted on October 28, 2021

Rules and procedures regarding the forming and maintain-
ing of the Register (including the application procedures
and timelines)

The Decree of the Government of the Republic of
Kazakhstan #778 adopted on October 29, 2021

Rules and regulations on regional commissions that review
and make final decisions on applications from potential so-
cial entrepreneurs

The Decree of the Government of the Republic of
Kazakhstan #795 adopted on November 9, 2021

Rules for the implementation of state support measures for
social entrepreneurs by state bodies, national holdings, na-
tional development institutions and other organizations

The Order of the Minister of National Economy
#91 adopted on October 8, 2021

Rules for leasing the state property to social entrepreneurs
on preferential terms

Source: compiled by the author based on the review of legal acts of Kazakhstan [3, 4]

Barriers to the Development of Social Entre-
preneurship in Kazakhstan. Since the legal acts have
been adopted less than a year ago and social entrepre-
neurship is just starting to develop, the data available at
the moment is not sufficient to conduct a thorough anal-
ysis of the problems in this sphere. Nonetheless, several
preliminary conclusions can be made.

Firstly, the major obstacle to the rapid develop-
ment of social entrepreneurship in Kazakhstan is the
absence of effective measures of government support.

The Entrepreneurial Code outlines nine measures
of state support and presumes that these measures
should be clarified and set out in detail in the govern-
ment decree. However, the analysis of the Decree of the
Government of the Republic of Kazakhstan #795
adopted on November 9, 2021 has shown that six out
of nine measures of state support are the same as for
any other small and medium enterprises [5]. Thus, there
are only three measures of state support specific for so-
cial entrepreneurs: the opportunity to lease state prop-
erty on preferential terms, the reduction of taxable in-
come by the amount of expenses spent on training em-
ployees from the vulnerable groups of population and
the opportunity to pay the property tax at a rate of 0.5
percent of the tax base. Yet, even these measures have
their limitations.

The rules for leasing state property to social entre-
preneurs on preferential terms were approved by the
Order of the Minister of National Economy #91
adopted on October 8, 2021 [6]. According to these
rules, state property is leased to social entrepreneurs on
tender basis and the lender sets out the list of documents
that social entrepreneurs have to submit in order to par-
ticipate in the tender. Hence, social entrepreneurs have
to register on a special website and submit a new list of
documents, which is rather burdensome considering
that they have already collected and submitted a long
list of documents to become a social entrepreneur in the
first place. Moreover, according to the rules, to partici-
pate in the tender social entrepreneurs are expected to
pay a guarantee fee. Taking into account that most so-
cial entrepreneurs work at a margin and do not have
cash surplus, this requirement can become a serious
barrier for them to get state property for lease on pref-
erential terms.

The other two measures of state support (regarding
the tax benefits) are mentioned in the legal acts as spe-
cific for social entrepreneurs. However, a deeper re-
view of these norms [7] shows that similar tax benefits
are also available for other groups of taxpayers such as
sole proprietors, legal entities applying a special tax re-
gime based on a simplified declaration, subsoil users
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training local staff, organizations operating in the social
sphere, etc.

Therefore, it can be concluded that state support
measures available for social entrepreneurs at the mo-
ment are insufficient and do not encourage social entre-
preneurs to apply for the Register.

Secondly, the list of documents that potential so-
cial entrepreneurs have to submit in order to be in-
cluded in the Register is rather demanding, time-con-
suming and implies bureaucratic burdens on applicants.
For instance, in order to be included to the first category
of social entrepreneurs, potential applicants have to
submit:

1) a copy of the applicant's staff list, valid on the
date of application;

2) copies of employment contracts with the appli-
cant's employees from among the vulnerable groups of
population;

3) copies of documents confirming that the appli-
cant's employees are classified as vulnerable groups of
population;

4) information on the number and wages of the ap-
plicant's employees;

5) copies of consents to the processing of personal
data of the applicant's employees from among the vul-
nerable groups of population [3].

The list of documents confirming that the appli-
cant's employees are classified as vulnerable groups of
population includes such personal documents as con-
vict’s personal file (dossier) and characteristics from
the local police officer for persons released from insti-
tutions of the penitentiary system, medical reports for
persons who have undergone medical and social reha-
bilitation from drug addiction or treatment of depend-
ence on psychotropics, etc.

Thus, the list of documents is not only burden-
some, but also includes personal information that most
people would not be willing to share either with em-
ployers or with government officials and regional com-
mission members. Moreover, the adopted legal acts do
not include any guarantees of confidentiality or respon-
sibility of state officials and regional commission mem-
bers for a disclosure of personal records.

As for the second, third and fourth categories, it is
required that applicants fill out special forms regarding
their financial operations (to confirm that at least 50
percent of the total income in the previous year was
generated from the specified areas of activities and at
least 50 percent of net income in the previous year was
spent on specified areas of activities), whereas this in-
formation could be automatically confirmed by local
tax authorities.

Thirdly, low level of activity of state bodies and
scarcity of information available has resulted in the lack
of interest from potential social entrepreneurs [7, 8].
Mostly, publications on the official websites of state
bodies refer to the legal acts and do not provide detailed
practical explanation of rules and procedures. The web-
sites of state authorities do not even include infor-
mation on how and where social entrepreneurs can get
assistance on application procedures.

Furthermore, in accordance with the adopted legal
acts, the first call for applications was supposed to be

announced by the local authorities in December 2021
with the deadline for submitting applications set by Jan-
uary 10, 2022. However, the monitoring of the official
websites of regional state bodies, where the announce-
ments should have been published, has educed that only
seven out of seventeen regions published their an-
nouncements and accepted the applications on time [9-
15]. Four regions set different application periods than
those stipulated by the government decree [16-19]; and
six regions did not accept applications at all [20-25].

These violations of time frames set by the legal
acts can be explained by two factors. Firstly, on January
5, 2022 the president of Kazakhstan declared a two-
week state of emergency throughout the territory of Ka-
zakhstan after mass unrest had broken out in the coun-
try. During this period of time the Internet as well as
other means of communication were shut down or
worked with interruptions. Secondly, the main govern-
ment decrees that clarify the rules and time frames for
accepting applications were adopted in late October
2021, which left very limited time for both local author-
ities and the potential social entrepreneurs to prepare
for the application period.

As a result, the first Register, formed by the Order
of the Minister of National Economy on January 29,
2022, included only two social entrepreneurs, both
from Karaganda region.

The second call for applications was announced in
February 15, 2022 with the application period lasting
from March 1 till March 15, 2022. Consequently, 23
more social entrepreneurs were added to the Register in
April 2022.

As of May, 2022 Kazakhstan’s Register includes
only 25 social entrepreneurs [26]. For comparison, the
European Commission estimates that Italy has 102,461
social enterprises, Germany has 77,459 social enter-
prises, the United Kingdom has 30,753 social enter-
prises, etc. [27]. In Russia, where similar regulations
were adopted only in 2019, there are already more than
6,000 registered social entrepreneurs [28].

Perspectives for Kazakhstan. According to Ka-
zakhstan’s Bureau of National Statistics [29] there are
more than 90,000 small and medium sized enterprises
operating in the areas of activities specified for social
entrepreneurs. Pritvorova T.P., Gelashvili N.N., and
Spanova B.K. also estimate that there are almost 3,000
non-governmental organizations that could be consid-
ered as social enterprises [1]. Hence, there is significant
potential for the growth of social entrepreneurship in
Kazakhstan given that the abovementioned problems
are tackled. Some of the measures that could help to
overcome the highlighted barriers and encourage the
active development of social entrepreneurship in Ka-
zakhstan are outlined below.

First. One of the most effective ways to jump-start
the development of social entrepreneurship could be
tailoring the measures of state support. In particular,
it is recommended to adopt a unified national program
with well-defined and realistic measures of state sup-
port. A good example of such a program is Kazakh-
stan’s “Business Road Map” which has been imple-
mented since 2010 in order to support small and me-
dium enterprises. The national program for the
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development of social entrepreneurship should include
financial measures of state support that are most needed
by social entrepreneurs: subsidizing interest rates on
bank loans, issuing guarantee letters for social entrepre-
neurs who do not have enough collateral to get a bank
loan, subsidizing lease payments for premises, giving
privileges in the tenders of state bodies, providing pub-
lic contracts, etc.

Second. Automation and digitalization of the
application procedures could stimulate more social
entrepreneurs to apply for the Register. This could be
reached by integrating the databases of central and local
state authorities which would simplify and shorten the
list of documents that potential social entrepreneurs
have to submit. For instance, in order to prove the em-
ployment of persons from vulnerable groups of popula-
tion potential social entrepreneurs have to request cer-
tificates confirming the fact of disability, personal rec-
ords and characteristics from local police officers for
persons released from penitentiary system institutions,
medical reports for persons who have undergone med-
ical and social rehabilitation from drug addiction, cop-
ies of birth certificates and certificates confirming the
fact of child’s disability for parents of disabled chil-
dren, etc. All of these documents are issued by state au-
thorities and are available at their databases. Thus, in-
tegrating the information systems of state bodies could
simplify the application procedures, lessen the burden
on social entrepreneurs and restrict the access to per-
sonal information.

Third. Active promotion of social entrepre-
neurship via mass media and social networks can
raise awareness and motivate more organizations to ap-
ply. Moreover, state authorities should publish de-
tailed instructions and guidelines on application
procedures with FAQ and contact information on their
official websites. In the ideal case, local authorities
should set up regional hubs or centers of assistance
for social entrepreneurs that can provide all the nec-
essary support and service for social entrepreneurs.

The implementation of these recommendations
can boost the development of social entrepreneurship
and help the government address the most critical social
problems.
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3HAUYEHHSA AKOCTI OCBITHIX ITIOCJYT Y ®PAHUYANBHUHTY SIK IHCTPYMEHTI PO3BUTKY
BI3BHECY

Abstract

Maxkapesuu O. B.

acucmenm Kageopu eKoHOMIKU [ npasa
Hayionanvnuii ynieepcumem xapuogux mexmonoeii
Kuis (Yrpaina)

Issues on the importance and necessity of quality educational services for the development of any field and
its business environment with the involvement of internal and external learning process, in order to achieve a high
level of knowledge and experience in the market, create a business image and competitive market participant.

AHoTanis

KopoTko okpecieHi MUTaHHS 1010 BaXKIIMBOCTI 1 HEOOXIHOCTI SIKICHUX OCBITHIX MOCIYT JUIsl PO3BUTKY Oy/Ab
sKoi cdepu 1 i 6i3HEC cepeoBHUILA i3 3aIISTHHAM 0€3M0CepeHBO BHYTPILIHBOTO 1 CTOPOHHBI'O MPOLIECY HABYAHHS,
3 METOIO BHCOTO PiBHSI peastizallii BJTaCHUX 3HaHb 1 JOCBIy Ha PUHKY, CTBOPEHHS 0i13HEC IMIJKY 1 KOHKYPEHTHOTO

Y4aCHHKa pUHKOBUX BiI[HOCI/IH.

Keywords: franchising, intellectual capital, educational services
KurouoBi ciioBa: ¢ppaHvaii3uHT, iHTEIEKTYaTbHIH KaIliTall, OCBITHI MTOCIYTH

AkTtyanpHicTh TeMH. [IutanHio QpaHuaiizuHTy
MIPUCBSIYCHO 0araTo JiTepaTypH, 0COOIMBO €KOHOMIC-
TiB KpaiH 3 BUCOKMM PiBHEM PO3BHUTKY MaJIOT0 Ta cepe-
nHboro OizHecy. Tak, Hanpuknaa 6nu3bko 95% 1poro
CErMEHTY MpaloloTh Ha 0cHOBI Gpanumsu B CILA, B
kpainax €sponu 6mu3bko 60%, a B YkpaiHi Bcboro 5-
7%, 110 pOOUTH TEMY aKTyalIbHOIO JIJISl KpaiHH.

Ljine crarTi. OCHOBHE 3aBIaHHS CTATTI OMKCATH
HasBHI MOXITUBOCTI PO3BUTKY OCBITHIX TOCIYT B (pa-
HYAM3HMHTY 1 B IX YOMY IEpCIIEKTHBHICTb.

Pe3yabraTn gociaimxennsa. OaHuM 3 HaWIIBU-
IIMX BapiaHTiB CTBOPEHH: Oi3HECY I1e HOTO 3aI03UIHTH
abo npunbatu. BpaxoByroun, 0 BUHUKAE 0/1pa3y IH-
TaHHS, a Y1 HE Kpalle CTBOPUTH IIOCh CBOE YHIKAJIbHE
ta cBoepinue. Tak, 3Buyaiino! [IpoTe, micns Toro ioro
TaKOX MOJKHA IIPOJATH 1 3aJIMIIUTH COO1 OJHOYACHO.
SIx? IIpocTo — NOCTaTHRO IHTEJIEKTyalli3yBaTu CBii Oi-
3HEC HACTUIBKH, 11100 HOT0 XOTLIOCS MPUI0ATH KOMYCh
1Ie i CHCTeMaTH3yBaTH, aBTOMATHU3YBaTH HOT0 podoTy
JI0 cTaHy «0i3Hecy mij kitouy». CaMe 1po 1e ppaHyaii-
3uHT. OCOONMMBHMIA BUA peaii3alii iHTEIeKTyaIbHOTO
KaliTanry IUISIXOM NpOoJIaKy NpaB Ha BUKOPUCTaHHS iH-
TEJIEKTYaJIbHOT BIIACHOCTI.

dpanyaiizeHrosa i 6i3HECOBa OCBITUCHICTH BaXK-
JMBa JUIl PO3BUTKY €KOHOMikH. Cepell pi3HOMaHITTS
TUOIB Ta BHAIB (ppaHUaii3MHTy HaWMPHOYTKOBIINM
BBAXXAETHCS CepBiCHUH (paHuaiizuar. OcoOIMBICTH
HOTo ToJIsATaeE B TOMY, 1110 TpUBA€E Oe3MepepBHUN MPO-
1iec HaBYaHHA: (paHga3i moTpedye MocTiHOro KOHTa-
KTy 3 ppaHIali3epoM Ta OI[iHIOE BAXKIIMBICTh TOCTIHHOT
KOMYHIKaIlii i MATPIMKH HOT0 IMiZKy 32 paXyHOK CBO-
€11 aisbHOCTI. PaKTUYHO TaKka CHCTEMa IOKJIMKaHa He
JMIIe Ha TICHI KOMYHIKalii, a i Ha popMyBaHHS T'ya-

BiJTy, CTBOPEHHSI HABYAJIBHOTO Tporiecy. Lleit HaBuab-
HHUH TIpoIiec mpeacTasisie co00r0 HeMaTepialbHUN aK-
THB, KpIM aKTHBIB y (popMi iHTEIEKTyalbHOI BIACHOCTI
Ta TOTOBOTO «IMAaKeTy» Oi3HeCy, KUl oTpumye (paH-
yaszi. Yepes Te, 1m0 (paHuaiizep MOCTIHHO MpaItoe,
YIIOCKOHAIIIOETHCS 1 PO3BUBAETHCS — BiH 3aBXKIU MAaE
aKTyasbHI 3HAHHS Ta JOCBIM, SIKUM MOXE ITOJIITUTHCS.
[Inata 3a eKOHOMIIO I YHHKHEHHS BJIACHUX MOMUJIOK
(¢paH4a3i y BeleHHI Oi3HeCy CIpHHAMAETHCS SK IIOCH
HaiexHe 1 00oB's3k0Be. ToOTO, MOTPeda B OTpUMaHHI
caMmell WX 3HaHb 1 JOCBi/i CIIOHYKae (paHTa3i mparo-
BaTH B TaHIeMi 3 (paHUaii3epoM i BUKOPHUCTOBYBATH
iforo mociyru moctiitHo. Lle i € ocHOBHa TpHWYHHA,
YOMY CepBiCHUH (hpaHUYA3HHT BBAKAETHCSA HAUTIPHOY-
TKOBIIIKM 1 HaiinepcrnektuBHinmM. OTxke, 1100 (pan-
mu3a Oyjia akTyalbHOIO 1 KOPHCTYyBajlacs MOMUTOM —
(dpaHyaiizep MOBHHEH TAKOX MMOCTIHHO PO3BUBATHCS.

CyuacHHX peayisiX, KOJH B CBiTI BeIyThCs Biii-
KOBI KOH(JIIKTH Ta € 0araTo MUTaHb LIOA0 PO3BHUTKY
€KOHOMIK KpalH-y4aCHHKIB 1 TOCTPaXIAIUX NOOIYHO —
Yacy Ha ()OPMyBaHHS i1 PO3BUTOK BIIACHUX KPEaTUBHHUX
ineit Gi3Hecy cTae MeHIIE B INI0OATbHOMY PO3YMiHHI.
Tomy, paHUali3uHT K IHCTPYMEHT PO3BHUTKY E€KOHO-
MiKH, a 3 BpaxyBaHHsIM motped iHpopmauii i po3y-
MiHHS Ha0yTOTO JOCBiy 1HITUX KpPaiH, CTAa€ NI€BUM 3a-
COOOM PO3BHUTKY OCBITH Ta MOIIUPEHHS 1HTEIEKTyalb-
HOTO KamiTaly B MeXax i rmo3amekaMH KOHKPETHOI
TepuTOopii.

Ha punky VYkpainum 65% puHky (paHdaii3uHTy
3aiMalOTh BITYM3HSHI ()PAHIIN3H i 3HAYSHHS IPOTHO-
30BaHO OyJie 3pOCTaTH, aJKe Iie TIOB'sI3aHO0 HE JIUIIE i3
TIOIYJISIPU3ALI€I0 BITYN3HSIHOTO TOBAapy, a i TOMY, IO
(paHuaii3epy aKTUBHO BHXOISTh Ha MIDXHApOJHI pH-
HKM Ta HaOyBalOTh aKTUBHOCTI 1 PO3BUTKY.
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[{ikaBMM MOMEHTOM € Te, 1110 MalO4YH BEJIMKUH MO~
TEHLiaJl PO3BUTKY BiauyBaeThcst Opak (axiBLiB B cdepi
(paHuaii3uHry, AKi 6 TPAMOTHO Ta 3pO3YMIJIO MOXYTh
JIOHECTH BJIaCHUKAM Oi3HEeCy IepeBaru po3BUTKY CBOET
CIIPaBH 3a PaXyHOK IIbOTO IHCTPYMEHTY. A TaK0X B Me-
’KaxX KOMIIaHii MMOTeHIiHOTO (hpaHUaii3epa BIACYTHITH
Oe3mepepBHUIl OCBiTHIM mpomec. Komm kommanis He
Ma€ BHYTPIIIHBOTO OCBITHBOTO MPOIIECY 3 METOIO PO3-
BUTKY KOMIIaHii 4epe3 pecypc NepcoHalry, TO BOHA HE €
I[ikaBa NoTeHIiHHOMY (panuasi. Tomy, e mpusig st
3aMUCIICHHSI KOMITaHisIM, 110 IPAarHyTh PO3BUBATHUCS 32
paxyHOK (paHyai3uHTy: 1100 npoatu ¢GpaH3umly 1mo-
TPiOHO CTBOPETHTH JOCTOMHUI TOBap AJs Hel.

3a yMoBH, 1110 «TOBap (paHYa3UHTY» CTBOPEHO 1
0i3HeCc HapocTae, YaCTHHA CTUKAIOTHCS 3 MUTAHHAM, a
YW HE IOCTPaKJa€ Hallla peryTamis BiJf TAKOTO KPOKY?
I B et MoMeHT oTpiOHMIT KBaTihikoBaHUH (axiBelb,
SKAH MOX€ MOSCHUTH TIepeBaru 3a 3arpo3u (paHdaii-
3HHTY 171 Oi3Hecy.

JIMBIIYHCH HA II0 BUSBICHY NMPOOJIEMaTHKy Ha-
IITOBXYEMOCSI Ha [YMKY PO3BUTKY OCBITHIX ITOCIYT Ta
IHTEJIEKTYaIbHOTO KalliTaly 3 BUKOPHCTaHHAM IHCTPY-
MeHTy (pandaizunry. ToOTo, He JauiIe QpaHdanizepy
NOTPiOHI SKICHI OCBITHI MOCIIYTH 1 MIPOLIEC HABYAHHS Y
BHYTPIIIHBOMY CEpEJIOBHILE, @ i OCBITUCHE 30BHILIHE
cepenoBuie i (axiBli BUcoBoro piBHs B cdepi Gppan-
YaN3UHTY.

OCBiTHI MOCIYTH TaK0X MOXYTh HaJaBaTHCS Ha
ocHOBI (panmm3n. Sk oOpatu Tomi «mkomry»? [lepeBa-
TOI0 BHOOPY OCBITHIX IOCIYT € Te, IO JeprkaBa CTe-
JKUTH 32 SKICTIO OCBITH CBOiX I'POMAJSH, a TOMY, 100
MOYaTH INPHBATHY OCBITHIO iSUIBHICTh, HEOOXIiTHO
OTpUMATH JIIIEH31I0 Ha HaJIaHHA OCBITHIX nocnyr. [1pu
I[OMY KO’KHA OCBITHSI OJUHUIIS JIIIEH3YETHCS OKPEMO.
Lle o3Hauae, 110 JileH3id, oTpuMana (paHuaiizepom,
HE MOLIMPIOEThCS Ha JISUIbHICTh MAapTHEPCHKHUX yCTa-
HOB: KOKeH (hpaHUaii3i MOBUHEH OTPUMATH el TOKY-
MeHT caMocTiitHO [ 1]. Lle € meBHOIO TapaHTi€lo Ha pPiBHI
JISp KaBH IIIOJI0 SKOCTI 1 CEpHO3HOCTI HaJJaHHS OCBITHIX
MOCITYT 3aKJIaJIaMU OCBITH Pi3HUX (OPM BIACHOCTI.

Taxk, Bce BipHO — OCBITHI ITOCITYTH TaK0XK MOXYTh
CTaTH MpeaMeToM (paHIIN3H, a OCBITHIN 3aKkian pa-
H4azepoM. 1o *x moTpiOHO, 100 OCBITHEOMY 3aKJIaay
cratu ¢panyaiizepom? Bee Te, 1o i ppanyaiizepy B iH-
mmx cdepax. [lepi 3a Bce BUCOKaA SIKICTh HAJaHHS IO~
ciyr (CTBOpPEHHs TOBapy) Ta BOJIOAIHHS KOMIIETEHIIi-
SIMH, SIKI XO4yTh MaTW i BUKOpUCTOBYBaTH iHii. Lle,
Ma0yTh, B KOHKYPEHTHOMY JJMHAMIYHOMY 1 TEXHIKO-Te-
XHOJIOT'IYHOMY MPOTPECHBHOMY CEPEIOBHIIIL € OJTHUM
13 HalickiIamHimmx ertamiB. TIIBKM B HaABHOCTI abo
KpeaTHBY ITPE3EHTALli] CBOT0 «TBOPIHHS» MOKHA TOBO-
PHUTH PO HACTYIHI CTAaH/IAPTHI «MAKETHI IepeBarny,
AKi OYiKye OTpMMaTH (paH4a3i B pe3ysbTaTi MpUA-
OaHHS (hpaHIIA3H:

Bbpena. @panuaiizep Hajjae MpaBo KOPUCTYBATUCS
cBOoiM OpeHIOM, BUKOPHCTOBYBAaTH Ha3By. bpenna mae
BITI3HABAHICTH 1 (hpaHUai3i HE JOBOIUTHCA 3 HYIS Ha-
MpanboBYBaTH aynuTopito [2]. /[ns ppanuatizepa pexo-
MEHOYEMO OKpeMo peecmpysamu 06 ckmu iHmenekmy-
anvHoi 8nACHOCMI MAKI K HAUMEHYB8AHHSA | 1020, HA-
NpUKIAo0, a makodic 00bpe dymamu NOnepeoHbo Hao
KOJIbOPOBOIO 2AMOI0 1020MUNY.

Higroroska. IlinroToBka € qye BaXJIIMBUM €Jic-
MEHTOM JisutbHOCTI. BOHa Hamae Jro[sM, MIO HIKOJIH
paHilie He 3aiiManKcs MOAIOHO0 MiSTIbHICTIO, MOXKJIIH-
BiCTh OTPUMAaHHS HEOOXiTHMX 3HaHb. PpaHUaii3ep mo-
BHHEH OpPTaHi3yBaTH BCTYIHY INATOTOBKY, Ha SKid
03HAHOMHTH CBOIX MapTHEPIB 3 GipMOI0, IPOAYKTAMHU
9H 3acajaMy 00CIYyTOBYBaHHS KITIEHTA, & TAKOX JI0/1a-
TKOB1 HaBYaHHS, OpraHi30BaHi y pasi moTpeOu, HapH-
KIaz, , mo0 po3kaszatu ¢paHdai3i, sk HeoOXiIHO Mpo-
JlaBaTU HOBI NpoyKTH [4].

Exckio3uBHe TepuTopiaabHe mpaso. [lianpu-
€MCIIb, SKUU OTPUMYE TaKe MPaBO MOXKE HE XBHJIIOBA-
THCS, O (paHyai3ep MpoaacTb CBOK (paHIIM3Y iH-
IOMY TTiIIPUEMIITIO B TOMY XK PaifOHi, MiCTi YU PETIiOHI.
Ile mo3Bosie YHUKHYTH KOHKYpEHIIi BcepeauHi Ope-
HAY, SKa We TUTPKK Ha IIKOJY KOXXHOMY 3 YYaCHHKIB
Mepexi [2]. OcobamBO 1€ aKTyadbHO IS HEBEITHMKUAM
HACEJICHUM ITYHKTaM, Jie¢ € CBOi IIepeBark Ta HEJOTIKI
KOHKYPEHTHOTO CepeIOBHIIA.

Biznec-mian. SIk mpaswio, ppaHvaiizep ckiamae
CIJIBHO 200 caMOCTiIHHO Oi3HecC-TUTaH AJIsl IMiJIpHe-
MISL, SIKMU KynuB ¢panimuzy. J{ns HoBaukiB B GizHeci —
1I¢ BIAMIHHUHA IHCTPYMEHT MiATPUMKH, TOMY IO BiJ
CKJIaaHHs Oi3HEC-TUIaHy 3aJICKUTh MOJAIBIIHHA PO3-
BHUTOK HOBOI TOYKH. Be3 T0CBiy CKIIacTH MpaBUIbHUN
6isuec-man ckiagHo [2]. Lle, HaBiTh, HE KIaCHYHUI
Oi3Hec-TIaH, a MK MOCITHHK IO 1 SK pOOUTH.

Hapuanus. ®paHyaif3ep MOXe HABUYaTH HOBOTO
mapTHepa pi3HUM pedaM, AKi MOCTIPHUAIOTH MIBHIKOMY
30UTBIICHHIO TPUOYTKY HOBOi Toukm [2]. Ile Moxke
OyTH HaBYaHHS TEXHOJIOTIsIM 1 METO/IaM HaBYaHHS, 3a-
CTOCYBaHHsS IHCTPYMCHTIB, Marepiaju Ajs OCBITHIX
mporpam, IO0CBIJ Ta MPAKTUKYMH.

Cynpogin i tomomora. Baxiupa yacTuHa CIiB-
npaui Mk (¢paHuaiizepom i1 ¢dpanuaiizi, ocobimBo,
SKIO MiAIPUEMEIb, SKUH KYMUB (PaHIIM3Yy HE Mae
nocBiny. TakoMy MiAIPHEMITIO TOBEACTHCS 3ITKHYTUCS
3 0e3mivuro mpobieM — Bil KITIEHTCHKHUX MPETeH3ii 10
MMUTaHb BiJ monaTkoBoi. 11106 iX yHUKHYTH, 200 BUaCHO
i He3aTpaTHO BUPIMINTH, (ppaHUalizep CYNPOBOIKYE i
KOHCYJBTY€e (hpaHYaif3i, IormomMararodd BHPIITyBaTH
Bce B Mipy HajgxomkeHHs [2]. @paHuaiizi, MO TiIBKH
MIPUETHAINCS 10 CHCTEMH, PO3PAaxOBYIOTh Ha JOMO-
Mory 3 6oky ¢pandaiizepa. O4ikytoTh 11, IK Ha I0YaTKy
MoYaTKy CIiBmpalr, Tak i mi3uime. Ha mouatky ¢pan-
Yaii3i mepIr 3a BCe CIOIBAIOTHCS Ha JOMOMOLY B TIiJI-
Oopi BianoBigHoro npumimenHs. dpaHuaiizep kpaiie
OLIIHUTb, YH 3aMPOIIOHOBAHE MYHKT HPUMIIIECHHS BHTI-
JIHO PO3TAlIOBAaHE, Y MA€ BIAMOBIJHY BEJIUYUHY 1 U1
BIJINIOBiJJa€ TEXHIYHUM BHMOTaM. BuOip mpumimieHHs
Jy’Ke BayJIUBHH /IS KOXKHOT rairysi, i Mojke 00yMoB-
JII0€ ycmix abo mopasKy Bckoro Oi3Hecy. KpiM 1poro B
npoueci chiBmnpani, (paHvaiizi MOBHHHI pO3paxoBy-
BaTH Ha JOIOMOTY, HAaNpUKJaA, B OpraHizamii akIii,
TiITOTOBIII MPAIiBHUKIB UM B MepUYaHAai3uHTY [4].

Bpena-oyk. barato kommanid, MO MalTh B
CKJIaJi Mepexi 0e3iid TOYOK MparHyTh 10 TOro, 00
Bci BoHU Oynu B omHOMY ctwii. 11[o0 criBpoOiTHUKH
TaM HOCHJIM OJHAKOBY YHi(OpMy, KIEHTH OTPUMY-
BaJM OJHAKOBHH cepBic, OyiBii BcepeawHi 1 30BHI
Oymu odopmiteHi omgHakoBo. lle mimBuuIye Bri3HaBa-
HICTB 1 JIOSUTBHICTB 3 00Ky aynuropii. @panHuaiisi, skuit
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BiJIKpPHBA€ HOBY TOYKY I[bOTO OpEHIY MOTPiIOHO po3y-
MITH, SIK HOMY JisITH, 1100 BiINOBiIaTH I[bOMY CTHIIIO
y BCbOMY 1 OTPUMYBATH 3 IIbOTO nepesary. Jlomomoxe
Openn-oOyx [2].

Hoy-xay. 'onoBHe 3aBmaHHs (hpaHUanizepa - 1e-
pekasatu (paHuaii3i cBoi mpodeciiiii 3HaHHS 1 TOCBI,
IO CTOCYEThCS BEACHHS Iboro Oi3Hecy. lle 3HaHHSA
OyTH moBipHTENb, ICTOTHA 1 iTeHTH(iKOBaHA. Hoy-xay
MMOBUHHE OyTH HEIOCTYITHE s 0cib mo3a ¢ppaHdaiin-
HIOBOIO CHCTEMOIO, a TaK0XX HeoOXimHuUM (paHuaiisi
JUISL BEJICHHS JiSTIBHOCTI. 3aBIsIKH BCTYITY JI0 CHCTEMH
1 O3HAMOMIICHHIO 3 HOY-Xay (paHuaii3i oTpuMye mepe-
Bary Haja KoHKypeHmieto. 11106 MokHa ckazaTd, IO
(bpanuaiizep milicHo mepegae HOy-Xay, Horo iHhopma-
Ilisl TIOBUHHA OYTH BaKJIMBOIO IS MPOJAXy TOBapiB,
croco0y 0OCIyroByBaHHS KITI€EHTA, YIPaBIIHHS ITiIT-
PHEMCTBOM, aJMIHICTPAaTHBHUX CHpaB, (iHAHCOBUX i
MeHEIDKMEHTY [4].

BucHoBku. CygacHui mianpreMenb BUKOPHCTO-
BY€ YCHIIIHO (paHIal3UHT AJIS PO3BUTKY OYIb SKOTO
CerMeHTy 0i3Hecy B yChOMY CBiTi. BpaxoByrouwu, mo e
(haKTUYHO TOJIJT CBOIMH 3HAHHSIMHM 1 TEHOJOTISIMU, TO
SIKICHI OCBITHI TIOCITYTH B MEXax peaiizaliii GppaHmu3u
€ BaXXJIUBOIO CKJIaZ0BOI0. TakKMM YHHOM, SIKICTh OCBIT-
HIX MMOCJIYT Y BHYTPIIIHBOMY Ta 30BHILTHEOMY IPOCTO-
pax KOMIIaHill € BaKJIHBOIO, a B OKpeMuXx chepax (Ma-
PKETHHT, JIOTICTHKA, CEPBIC TOIIO) ToMiHyrounMH. Jle-
AKi TIpUBaTHI IIKOJIH, OCOOJMBO BHBYCHHSI MOB,
6i3HecoBoi, IT, ToTeTPHO-pECTOPaHHOI 1 XapdoBOi iH-
JYCTpi#f TOIIO aKTUBHO BHKOPHUCTOBYIOTH (hpaHuaii-
3UHT I PO3BUTKY. IXHi pe3ynbTaTH BpaXkaroTh He
JIMIIE Ha BHYTPILIHBOMY PUHKY Kpainu. Hampuknan ce-
pel BITYM3HSHMX (paHIIM3, 10 BCTUIJIM BUITH Ha

MDKHapoJHUH puHOK: «XiHkaneHs», Fresh Line,
«JIpBiBCchKa MalicTepHs mokonany», My Coffee,
Dream Hostel, Miniboss, AMAKIids, Haircut Express,
Delfast u npyrue.

Maifke moMicsansd Ha pPUHKY YKpaiHW 3'SBi-
FOTHCSI HOBI SIKICHI Ta JOOPOCOBICHI (paHUaiizepH, sKi
HEe3Ba)XKAI0OUW HA TEBHI TPYIHOIII Ta BiACYTHICTH HOP-
MaTHYHO-TIPAaBOBOI YiTKOI 0a3M MpaIioioTh i pO3BHUBaA-
IOTh EKOHOMIKY JiepKaBH. Takuif MOTIK € aKTUBHUM Ta
Oe3rnepepBHIUM, 110 CBIIYUTH MPO NMPHUBAOJIMBICTH Ha-
moro (ypaH4aii3MHIOBOrO PUHKY 1 TOTpeOH B HOTo po-
3BUTKY Ha Pi3HUX PIBHAX 1 ray3sx.
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Abstract

M. Muxonaie (Yrpaina)

The article analyzes military memoirs as a source on the history of the Ukrainian Revolution of 1917-1921.
Its information capabilities and the veracity of the material presented are analyzed. Significant figures of repre-
sentatives of the memoir heritage of the period considered in the publication are highlighted.

AHoTAaNis

B craTTi aHaAMi3yEThCA BilficChKOBa MEMYapUCTHKa B SIKOCTI JKepena 3 icropii YkpaiHcekoi peBomorii 1917-
1921 pp. [poananizoBaHo i1 iH$pOpMAaIiiiHI MOXKIMBOCTI Ta NPaBIUBICTh BUKJIAJEHOro Marepiany. BucsitieHo
3HAKOBI MOCTATI MPEACTABHUKIB MEMYapHOi CIaALIMHU PO3TIISIAEMOTO B MyOIiKalii nepioy.

Keywords: memoirs, Ukrainian revolution, analysis of events.
KurouoBi ciioBa: Mmemyapu, YKpaiHChbKa pEBOJIIOLis, aHAI3 MOJIH.

BaxxmBum mxepenom 3 ictopii YkpaiHcekoi pe-
Bomtotii 1917-21 pp. € cioragu ocib, 6e3mocepeHbo,
MPUYETHUX J0 TUX BU3HAYANBHUX MMOAINH. 3HAYHUHA Ma-
CHB MEMYapHOI JIiTepaTypH CTaHOBJIAThH CIIOTagHl Bild-
CHKOBUX, fIKi OOpOIHCS 32 YKPaiHCHKY JIepKaBHICTB 110
o0uaBa beperu 30pyuy. /o HUX MOYKHA BiTHECTH TIparli
KOJIMIIHIX BOTHIB YKpaiHcbkol ["anuipkoi Apmii, Oiid-
i CiyoBHX CTpUIBLIB, COJAATIB i oQilepiB apmil
YHP, BaTaxxkiB i psIOBHX NPEJCTABHUKIB IOBCTaHb-
Kkoro pyxy. Ilopaska y BH3BOJIBbHIA OOpOTHOI CIIOHY-
KaJla KOJIMIIHIX BIiiCbKOBUX BUCBITIHMTH CBOE OaYeHHs
HEIOIaBHIX TOMiH, MOSICHATH BIacHI BUMHKH Ta IMPO-
aHaJi3yBaTH NPUYMHHU HEB/AY.

Ha mouatky 1920-x pp. konumiHi BificbkkoBi YHP
nepebyBany y Tabopax mis iHTepHOBaHHMX y [lombmi.
OpHak mopsIN i3 HaraTbHAMU IIOOYTOBUME TypOOTaMu,
BOHH PO3MIPKOBYB&JIM NMPO MPUYMHM TOpPa3KH, Ipar-
Hy/M 0OMipKOBYBaTH MallOyTHE YKpainu. ¥ TaOGipHUX
YMOBax aKkTyalli3yBajocCs IHMTaHHS PO HAIUCaHHA ic-
Topil popmyBaHHS i OOWOBOTO HUISIXY OKPEMHX Hac-
tuH YHP. Tak, nanpuknaj, HadanpHuk mrady 4-i Ci-
poxynaHHoi Opuraam 2-i BonmmHCcbKOi amBi3ii Apwmii
YHP, mignonkosuuk B. IIpoxona (1890-1971) 3rany-
BaB OJIHY 3 TAKUX ICTOPUKO-MEMYapHHUX IHILIaTHB, 110
3'ssBUIIacs Mij yac oro nepeOyBaHHs 1922 p. y Tabopi
inTepHoBanuX y Kamint B [Tosbmi: «s B3sIBCS 3a Mpario
1 BIIPOJIOBIK TPHOX MiCSIIiB, 3a0yBal04M PO roJIo, Ha-
nHcaB «3arnucKu» Ha OCHOBI BIIACHHX Ta CTapHX Cipo-
XKyTMaHHWKiB crioraaiB 3a 1917-1919 pp... [IpaBnuBicTsh
MOJIaHWX BimoMocTel Oyia mepeBipeHa CHeuisIbHOI0
KOMICI€I0 3 YUaCHUKIB MUHYJIHX TIofii» [ 1, ¢.40].

Takox y Kamimi B 1921 p. po3nouaB yKiIagaHHS
BiIacHUX «CIIOMHHIB 3 9aciB YKpaiHCHKOi PEBOIIOIT
(1917-1921)» renepan-xopymxkuii B. IlerpiB (1883—
1948), po3noBiBIIM PO YacH CBOro nepeOyBaHHS Ha

mocaji KoMaHaAupa 3-To 3amopi3pKOro KypeHs BIHCHK
HenTpanenoi Pagu. ¥V 1928 p. 3’sBunucs cnoraau Ko-
JIMITHBOTO KoMaHaAnpa CiMOBUX CTPUIBIIIB IOJIKOBHHAKA
€. KonoBanes «[Ipuanaku no icropii CidvoBux Crpi-
JBIIB B YKPaTHCHKIHA PEBOMIOIII». Y BCTyHi A0 crora-
JIIB MEMYapHUCT, BUKJIAJaB MOTHBAIIII0 TXHHOI'O HAIH-
CaHHs, HaroJoIIyIO4YH Hacammepen Ha NoTpeOi AaTH
00’€KTHBHE BHUCBITJIIEHHs iCTOpIl IOTO BifICHKOBOTO
¢dopmyBanHs. CIIyIIHO BBa)KArOUud «HAHOIIBIINM JIH-
XOM» BIJICYTHICTh apxiBHHMX MarepianiB, €. KoHopa-
Jiellb, THM HE MEHIIe, BUCJIOBIIOBAB ONTHUMI3M 100
KOPHUCHOCTI 111 MaiiOyTHIX iCTOPHKIB, CBiTYCHb 0e3-
IMOCepeTHIX YYaCHUKIB THX PEBOIIOIIHHUX TOMiN [2].
BaxxmBe Miclie B yKpaiHCBKil BOEHHIH MeMyapH-
CTHIII TIOCiTae cnaanuHa KoMauayBada Apmii YHP M.
Owmensinonua-Tlapnenka (1878-1952). Momy Hane-
JKaTh CIIOTA/IH, & TAKOK JIBi aHAJIITHYHI BOEHHO-ICTOPH-
YHI Mpalli Mpo YKpaTiHChKO-MOJbCHKY BiiiHy 1918-1919
pp. Ta 3umoBuii noxix Apmii YHP. OcenuBuimcs y
[pasi micns 1921 p., renepan M. OmensiHoBuu-I1aBie-
HKO po3movnHae poOoTy Haj Memyapamu. Y 1930 p.
Moro croraay HagpyKOBAaHO OKPEMHMM BHIAHHAM Yy
JIeBoBi. Y 2007 p. B YKpaiHi BUIaHO HAHIIOBHILTY 30i-
PKy MeéMyapHOI CaAlHH [[bOI0 BOEHAYaNbHUKA [3].
Cepen unciieHHOI BifiCbKOBOI MEMyapHCTHKH Ba-
XKITBE MICIIe HaJIEeXHUTh CIIOMUHAM KOMaH1pa JuBi3ii
CunpoXynaHHUKIB TreHepana B. 3emincekoro [4]. YV
20-x gmncnax Gepesnst 1918 p. wacTuHM QuBi3ii movyanu
mpubyBati 10 Kuepa. I3 XBIWIIOBaHHSAM IPO 3yCTpid
MIEPIIIOTO €IIENOHY 3rajyBaB il KOMaHIUp. «3 MUIUM
cBoiM mTabOM BHHIIOB S Ha ABIpeIh Ha 3yCTpid mep-
II0TO emIeNoHy. TyT HeCIOAiIBaHO AJI MEHE 3yCTpiB S
uyieHiB llenTpansHoi Pagu Ha domi 3 mpod. ['pymeBchb-
KHM, 1110 OPUHIIUTK HA NPUBITAHHS TOTO MEPILOTO elie-
JIOHY CHHBOXYyHNaHHHKIB. Ha nBipenp npuimiam Tex
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MPE/ICTABHUKY MOJIOJI — CTY/AGHTH W CTYJICHTKH 13 1Bi-
TamH, TearpaibHa Tpyna CanoBcbkoro ... [limiinios
CILIEJIOH, BUCHUITAINCS PaJliCHO MOI CHHbOXKYNAaHHUKH.
Ioctpoinmcs B psxax Ha mepoHi... Ilo ¢poHTy mimoB
rosnoBa LlenTpanpaoi Pagunpod. I'pymeBcrkuii, i3H:-
BIM mIanky. [106id HbOTO WIIOB 5 Ta Mii mTab, Ta 1e-
AKI TpeACTaBHUKHN KueBNsAH. I[lpuBitanHa I'pymeschb-
KOTO TIepepHBaIN BECh Yac T'YUHI OKIHKI» [5, c. 139].
Ipore, y Hid 3 26 Ha 27 xBiTHI 1918 p., HaepemoaHi
TreThbMaHCBhKOTO NEPEBOPOTY, HIMII po330poinu JuBi-
3110 CHHBOXXYIIaHHHKIB, a/1)KE BBaXKaJIH, 110 BOHA MOXKE
BUCTYnHUTH Ha 3axucT llenTpansnoi Pamu. OcoboBuit
CKJIaJ] AMBi3il He3abapoM 1eMOOii30BaHO, TOMY Mepe-
BipHUTH HOT0 OO€3/1aTHICTH TaK 1 HE BAANOCS. 3aBepIly-
F0YH CBOI CITOTa/IH, aBTOP HATOJIOIIYE, 10 YMMajo odi-
epiB KONMMIITHBOI MuBi3ii CHHBOXXYITAHHUKIB 3aJTUIIH-
JIMCh BIpHUMH TIPHUCS3i, i B HOBUX MOJITHYHUX yMOBaX
TIPOJIOBXIJIH BU3BOJIBHY OOpOTHOY, SIK B apMii Jupex-
TOpii, TaK i B eMirparii.

IcTopis Ykpaiacekoi [anmumpkoi Apmil HanexHIM
YMHOM BHCBITJICHA Yy BICHKOBI MEMyapUCTHIII. 30K-
peMa HaiiBaxxnuime micue nocinarots npaui C. Hly-
XeBHYA — IT’SITh TOMIB «CITIOMUHIB 3 YKpaiHCchKo-I anu-
1bKoi ApMii», cnoraau kepiBaukiB YI'A M. TapHaBcsh-
koro Ta A. Kpasca, renepanie M. OwmeisHOBHYA-
[MaBnenka i O. I'pexoBa Ta iHIIKX NPEJCTaBHHUKIB BH-
IIOr0 KOMaHIyBaHHA. He MEHII BaXIMBUMH IS
00’€EKTMBHOIO BHCBITJIEHHSA IIOAiH, TIIOB’SI3aHUX 31
30poitHot0 6opoThboto 32 3YHP, € croragm psimoBux
0iif1iB, sIKi Oe3mocepeTHbO Opall y4acTs y BIHCHKOBHX
omepanisx. JJocuTh mikaBy rpymmy MeMyapHOi JiTepa-
TYpH BiiICbKOBHKIB CTaHOBJIATH Takox crioraaun Ciuo-
BUX CTPUIBIIIB — BUXIAIIB 13 ['amuuunwy, sKi OiIbIIy Ya-
CTHHY BHU3BOJIBHUX 3Maranp mpoBenu Ha CXigHiit Yk-
paiuni, y ckmaxi apmiii YHP. Ix memyapu, xoua if
OUIBIIOK YACTHHOK NPHUCBsYeHI moxisM y Hammwin-
PSHIIMHI, MICTATh LIKaBUH MaTepiai mpo Jep)KaBHH-
[BKi HACTPOI TaJM4YaH B LIIOMY, iX OaueHHS BU3BOIIb-
HUX TIpoleciB Ha BaThKiBITHHI Ta 0COOIMBOCTI CITiJTB-
HOi O0poTHOM B Tiepion icHyBaHHs cobopHOi YHP. Jlo
i€l TpyIH aBTOpiB MOXxkeMo BigHecTH B. Kydabcepkoro,
P. Jamkesuya, €. KoroBansis, O. Hazapyka Ta Oara-
ThOX 1HIUX. OKpeMo cepel BiHChKOBHX MEMYyapiB BH-
IUISTIOTHCS Tipary xisgiB apmii YHP, siki B pi3ui yacu
MaJId KOHTAKTH 3 [aJIMIbKOO apMi€l0 1 BIAMOBIIHO BHU-
CJIOBJIFOBAJIM CBO€ OaueHHs mofii y 3axiaHiit YkpaiHi,
il HOMITUYHUX Ta BIHCHKOBHUX 0coOMUBOCTEH. J[0 Takux
aBTOPIB BapTO BiJJHECTH OJHOTO 3 opraHizaropiB «Bi-
JBHOTO Ko3auTBa» y 1917 p. i neap He ocTaHHBOTO 00-
fioBoro renepana apmii YHP 1O. TrorroHHUKa Ta iH-
KX, SKi IparHyJiy 1oKa3aTH He JIMIIe NPUYUHHA HEB-
Jlad BIACHOI apMii, a # OCOOMMBOCTI Ti CTOCYHKIB 3
oirinsiMu YI'A sk B mepio]] CHUTbHUX Aid MTPOTH OLIb-
mIoBUKiB Ta J100poBOIBYOi apMil, Tak 1 MiCIs PO3KOITY
yKpaiHChKHX 30poitHuX cnit BoceHu 1919 p.

Bucsitnenns ictopii VYkpaiHcekoi peBomromii
1917-1921 pp. nobu dupexropii YHP Ttakox HeMoOx-
auBO 0e€3 3aMydeHHS BaXIMBOTO 1H(GOPMAaTHBHOTO
JoKepelia — MEMyapHHX CBiT4eHb. AJDKe BiJl CaMOTro I10-
YaTKy CBOTO BMHHUKHEHHs mepen Jlupexropiero moc-
TaJI0 KIIOYOBE 3aBAAHHS: (OPMyBaHHS 30pOHHHX CHII
JUISl TIOBAJIEHHS T€TBMAaHCBKOTO PEXHMMY Ta MOAAJb-
mroro 3axucty Y HP Bin 30BHINIHIX BUKIHKIB. Baxuse

MIiCIIe TP BUCBITJICHHI BilficbkoBOro OyaiBHUITBA J{U-
PEKTOPIT MOCIIAIOTh CIIOTaIU SIK BiICBKOBOTO KEPIBHU-
urBa — M. OmensHoBuua-Ilanenka [3], O. I'pexoBa [6;
7], €. KonoBans1is [2], Tak i pAmoBOro CKIamy peciyo-
nikaHChKOi apMii JJupekropii. JIOCHTh iKaBAMH JDKe-
pertamu i€l TPy MOKHA BBaXKATH CIIOTanH odirepiB
lanmmmpkoi apMii, mo 3 ymumHt 1919 p. pisia crineHO 3
apmieto C. Ilermopn. 3HauHOi yBaru 3aciayroBYIOTBH
Memyapu M. TapHascekoro [8] Ta A. Kpasca [9]. B Hux
ABTOPH HE JIMIIE Jal0Th BIAacHe OayeHHS BIHCHKOBHX
moniii 1919 p., a il BUKITaJar0Th CBOE MOSICHEHHS COI03Y
VYT'A 3 apmiero A. Jlenikina B nucromazi 1919 p.

[MoTpiOHO HArOJOCUTH HAa TOMY, IIO MEPETBO-
PEHHS IPOTUT€THbMAaHCHKOTO MTOBCTaHHSI 3 BIHCHKOBOTO
3aK0JIOTY Ha 3araJisHOJepKAaBHY CIIPaBy BimOyocs Ha-
CTUTPKM MIBHIKO, IO ¥ caMi Jimepu dupexTopii He
3MOIJIN OXONUTH Horo MacmuTabiB. Hi I'onoBHMiA oTa-
MmaH C. [leTmopa, Hi #oro mrrabd He 3HAINA TOYHOT KiJb-
KOCTi yJacHHKIB MOBCTaHHs. YMcenbHICTh Biichk u-
peKTopii HamepeaoAHI MoBajJeHHs ' eTbMaHaTy HaBO-
JUTHCSI KOXKHUM MEMYapHCTOM Ha BJIACHUI PO3CYI.
Tak, nonkosuuk YHP B. IIpoxozna Bka3ye, mo pecmy-
OJiKaHCBKI BilicbkoBi (hopmyBaHHs HamivyBanu 130
tuc. oci6 [10, c. 137], a mpem’ep b. Maptoc cTBepaKy-
BaB, 1110 JiMIIe 3anopi3bKuil KOPIyC 3a paXyHOK MOOi-
Ji3oBaHKX celsiH 3pic o 200 tuc. BiiickkoBux [11, c.
22]. T'enepan M. KamycTsSHCBKHIA BBaKaB, MO Ha Ki-
Herb TpynHs 1918 p. moBcTaHchKe Biticbko Jupekropii
YHP napaxoyBaio 6mm3pko 300 Tre. ocib [12, c. 72].
OTxe 32 TaHUMH Pi3HUX aBTOPIB, 3arajlbHa KUTBKICTh
MMOBCTAHCHKUX Bilickk Jupekropii carama Big 100 mo
300 tucsay oci6. OnHak cTHXiiiHe BHHUKHEHHS YUCIICH-
HUX CEJSIHCHKUX MOBCTaHCHKUX 3arOHIB Hi CIIPUSLIIO Hi
00€31aTHOCT]I YKpaiHChKOro Bilicbka, HI oro mopa-
JILHO-TICHXOJIOTIYHOTO cTany. [licis mepeMoKHOro 1o-
BCTaHHs 3Ha4yHa KUIBKICTh IIMX 3aroHIB po3rajacs,
aJKe CEJISIHCTBO IOBEPHYJIOCS JI0 JOMIBOK, 1100 roc-
TI0JIapIoBaTH Ha CBOIH 3eMii. OTXxe, CTBOPEHHIO 0O0€-
3IATHUX PETYISpHUX 30poitHux cun Jupekropii, i Ha
IIOMY HaroJIOIIyBalIu Maike yCi MeMyapuCTH, 3aBa-
JWJIO TakKe SIBHIIE, SIK «OTaMaHIIMHA». Y IbOMY KOH-
TEKCTI MOKa30BUMH € cBiguennsa €. Konosanpisa. Me-
MYapHCT HaroJIOUIyBaB Ha BKpail HEraTUBHOMY BILIBY
«OTaMaHIIUHUY Ha 00€37aTHICTH 30poiiHux cui. Tak,
BiH CTBEpKYBaB, 1[0 Maibke KoxkeH 13 wieHIB Jupex-
TOpii HaMaraBcs MaTH CBOIO BJIACHY BIHCHKOBY dYac-
THHY, Ha SIKYy MITr OM CITUpATHCS, SIK Ha CBOIO I'BapJilo.
A TOBCTaHCHKI AMBI3ii, me 10 3100yTTss Kuepa Oymu
BXKe JemopainizoBaHi. «OJHa 3 HUX, IiJi KOMaH/1yBaH-
HsaM JlaHdeHKa, po3TalryBaiacs B JapHuri, apyra, mif
KOMaH/1yBaHHsM 3eneHoro, — y CesrommuHi. .. JidnmIo
JI0 TOTro, 10 KOMaHja Mic- Ta KueBa Mycuiia BUCTaB-
JISITH 3aCJIOHU sIK 1poTH [apuui, Tak i nmpotu CBsito-
IIMHa, a KOMaHJAa KOpIyCy Ci4OBHX CTPUIBIIB —
TMIPUWHITH Mipu IJIs1 HACWIIBLHOT JIiKBigamii 000X IUBi-
3iii» [2, c. 308]. Ile HaOYHO NEMOHCTPYE MAiHHS HE
nmre obopono3aatHocTi YHP, a it pakTuunuii posmas
i1 apmii, migipBaHNi caMOBIaIASIM Ha MICISIX «OTama-
HIIUHI.

3a mannmu M. KamycTsHChKOTO HamepeaoHi ye-
pBHeBuX 60iB 1919 p. Bilicbka JupexTopii HamiuyBaIn
6inst 30 THcs4 oci0, mpoTe KatacTpodiyHO HE BUCTa-
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yajio Ooe3anacis, He Oyiia HajaropKeHa MeJU4YHa CIIy-
x0a. «Mo>KHa CMIJIO 3aIIeBHSTH, 110 JKOIHA 3 €BPOIICH-
CBKHX apMiH, IIPU THX TSDKKUX YMOBaX, B SIKHX OITUHU-
Jacs Hamia apMig Ha YKpaiHi, He Morjia 6 OMTHCH Tak
yIepTo i 3 TakuM 3axoruieHHIM» [12, c. 128]. Memya-
pHCcTHKa, 30KpeMa BilficbKOBa Ja€ yHIKaJIbHY iHpOpMa-
mito mpo OotioBi xii apmii YHP mpoTtm HacTymaroumx
pansHCHKUX Bilicbk Ha mowatky 1919 p.; 30poitHOMY
MIPOTHCTOSIHHIO 3 OinmorBapiiicbkoio J106poBOIBUOO
apmiero renepana A. [lenikina (ocinb 1919 p.) [13;
14;], epmomy 3umoBomy noxoxay Bidickk YHP [15;
16; 17; 18].

VYKpaiHChKiI T'eHepaJld 3aJIMIIMIN CBOI CIIOrajau
npo ["onoBHoro oramana apmii YHP C. Ilemmopy, cra-
BJLSTYH ITiJT CYMHIB Horo BifickKOBi 31i0HOCTI. Tak, Ome-
nsHoBuu-IlaBnenko nucas, mwo Iletmopa y 1917 p.
«OyB Hanis Ykpainw, B KiHmi 1918 — myx mosip's, 1919
— ciaba xomis Kepercbkoro, BkiHmi 1920 — mocrarts,
SKa JIIBE MOXKE CIIY)KUTH JIIEPOM IEBHOTO TTONITHYI-
HOro HanpsMKy» [3, c. 487]. I'pexoB Ha3BaB I[leTmopy
JTUIICTAHTOM Y BIMCBHKOBIN CIpaBi, a BCIO HOTO JisUib-
HICTh Ha MOCaJli TOJIOBHOKOMAH/IyBaua 0XapaKTepH3y-
BaB emiteTamu: (aBOpPUTH3M Ta BOXKABM [7, c. 182—
187]. Ilpote cnia mam’saTaTH, IO II¢ MUACAIOCS BXKE B
emirpanii, KoJM aKkTHBHO BiJOyBaBCSl «IOIIYK BHH-
HOTO» Yy BCiX Hepaadax. TakuM YHMHOM, BHBYCHHS 1
OIIPAIfOBaHHS 3HAYHOTO MacuBY BICHKOBHX MeMyap-
HUX TBOpIB 1po moxii 1917-1921 pp. 3acBiguyroTh aK-
TyalbHICTh, HAYKOBY 1 MIPAaKTHYHY 3HATYILICTh MEMYya-
PHCTHKH, K B2)XXJIMBOTO ICTOPHIHOTO JpKepena. Apke
JoKepesia 0co00BOTO TOXOPKEHHS 9acTO MICTATh TY
(haxTOIJIOTIUHY Ta aHATITUYHY iHpOpPMAIlito, siKa BiICY-
THS B IHIIIKUX BUJAX JUKEPE, 30KpeMa oQilliifHuX T0KY-
MEHTaXx.
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Today, the correction of exocrine insufficiency of the pancreas in patients with diabetes mellitus remains one
of the most pressing problems of modern gastroenterology, despite sufficient experience in its study. That is why
the management of such patients is a difficult task even for experienced doctors and requires an extremely careful

approach.
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It is well known that patients with chronic pancre-
atitis develop a special form of diabetes mellitus - type
111, caused by inflammatory and fibrous damage to islet
cells. Unlike type | diabetes, type I11 diabetes is accom-
panied by diffuse damage to the endocrine part of the
pancreas, which is a consequence of damage to both 3-
cells and a- and PP-cells. In addition, this form of dia-
betes is characterized by severe disorders of exocrine
function, manifested by disorders of absorption of nu-
trients from the gastrointestinal tract, decreased secre-
tion of incretins and decreased insulin secretion.

Pancreatogenic diabetes mellitus (type I11 diabetes
mellitus) is a secondary disorder of glucose metabolism
that develops as a result of damage to the incretory ap-
paratus of the pancreas. The disease occurs in 10-90%
of patients with chronic pancreatitis. This variability in
data is associated with the difficulty of predicting the
development of endocrine pancreatic dysfunction and
the difficulty of differential diagnosis of pathology. Af-
ter suffering from acute pancreatitis, the risk of devel-
oping type 11 diabetes is 15%. The disease affects more
often than males who drink excessively alcohol, fatty
foods.

Causes of pancreatogenic diabetes

The disease develops in violation of endocrine and
exocrine function of the pancreas. There are the follow-
ing causes of damage to the islet apparatus of the gland:

e Chronic inflammation of the pancreas. Fre-
guent exacerbations of pancreatitis increase the risk of
developing diabetes. Chronic inflammation causes the
gradual destruction and sclerosis of the islets of Lang-
erhans.

e Operations on the pancreas. The incidence of
postoperative diabetes varies from 10% to 50% de-
pending on the volume of the operation. Most often the
disease develops after total pancreatectomy, pancre-
atoduodenal resection, longitudinal pancreatojejunos-
tomy, resection of the caudal part of the pancreas.

e Other diseases of the pancreas. Pancreatic
cancer, pancreatic necrosis causes endocrine dysfunc-
tion with the formation of persistent hyperglycemia.
There are risk factors that provoke pancreatogenic dia-
betes in patients with pancreatic dysfunction. These in-
clude: Alcohol abuse. Systematic alcohol consumption

several times increases the risk of alcoholic pancreatitis
with the formation of transient or persistent hypergly-
cemia. Eating disorders. Excessive consumption of
foods rich in fats, easily digestible carbohydrates con-
tributes to the development of obesity, hyperlipidemia
and impaired glucose tolerance (prediabetes). Pro-
longed use of medications (corticosteroids) is often ac-
companied by hyperglycemia.

Of particular note are some studies showing that
the development of endocrine insufficiency in this cat-
egory of patients was directly related to the duration of
diabetes, early onset and use of insulin, as well as low
body mass index and high HbAlc.

Given these data, we can conclude that the main
factors that provoke the development of exocrine insuf-
ficiency of the drug among patients with diabetes are:

e considerable duration of the disease;

¢ significant insulin requirements and poor gly-
cemic control,

e severe diabetes.

For type |1 diabetes, severe exocrine insufficiency
is primarily associated with the development of sys-
temic lesions: autonomic neuropathy and microvascu-
lar damage, the development of fibrosis and atrophy of
the pancreas, loss of islet-acinar-ductal axis and gastro-
enteropancreatic system. In contrast, severe exocrine
dysfunction of the pancreas in type | diabetes occurs
due to autoimmune damage to islet cells, which leads
to a decrease in insulin levels and, consequently, a de-
crease in the trophic effect of the latter on exocrine
cells. Given the combination of the above factors, the
prevalence of exocrine insufficiency is higher among
people with type | diabetes than those with type Il dia-
betes (approximately 60 versus 30% of cases).

Symptoms of pancreatogenic diabetes mellitus

Pathology more often occurs in people of lean or
normal physique with hyperexcitability of the nervous
system. Pancreatic lesions are accompanied by dyspep-
tic symptoms (diarrhea, nausea, heartburn, flatulence).
Painful sensations with exacerbation of inflammation
of the gland are localized in the epigastric region and
have different intensities. The formation of hyperglyce-
mia in chronic pancreatitis occurs gradually, on average
after 5-7 years. As the duration of the disease and the
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frequency of exacerbations increase, the risk of devel-
oping diabetes increases. Diabetes can also debut in the
manifestation of acute pancreatitis. Postoperative hy-
perglycemia is formed simultaneously and needs to be
corrected by insulin. Pancreatogenic diabetes occurs in
mild form with a moderate increase in blood glucose
and frequent attacks of hypoglycemia. Patients are sat-
isfactorily adapted to hyperglycemia up to 11 mmol / I.
Further increase in blood glucose causes symptoms of
diabetes (thirst, polyuria, dry skin). Pancreatogenic di-
abetes is well treated with diet and sugar-lowering
drugs. The course of the disease is accompanied by fre-
quent infectious and skin diseases.

Complication

Ketoacidosis and ketonuria are rare in patients
with type 111 diabetes. Patients with pancreatogenic di-
abetes are characterized by frequent short attacks of hy-
poglycemia, accompanied by hunger, cold sweat, pale
skin, excessive agitation, tremor. A further drop in
blood glucose causes turbidity or loss of consciousness,
the development of seizures and hypoglycemic coma.
With the long-term course of pancreatogenic diabetes
complications from other systems and organs (diabetic
neuropathy, nephropathy, retinopathy, angiopathy),
hypovitaminosis A, E, disorders of magnesium, copper
and zinc metabolism.

Diagnosis

Diagnosis of pancreatogenic diabetes is difficult.
This is due to the long absence of symptoms of diabe-
tes, the difficulty of recognizing inflammatory diseases
of the pancreas. With the development of the disease
often ignore the symptoms of pancreatic lesions, pre-
scribing only hypoglycemic therapy. Diagnosis of car-
bohydrate metabolism disorders is carried out in the
following areas:

1. Endocrinologist consultation. Careful study of
the history and association of diabetes with chronic
pancreatitis, pancreatic surgery, alcoholism, metabolic
disorders, and steroid use is important.

2. Glycemic monitoring. Involves determining
the concentration of glucose on an empty stomach and
2 hours after a meal. With type 11 diabetes, fasting glu-
cose levels will be within normal limits, and after a
meal is elevated.

3. Assessment of pancreatic function. Carried out
using biochemical analysis to determine the activity of
diastase, amylase, trypsin and lipase in the blood. In-
dicative data of OAM: in pancreatogenic diabetes
traces of glucose and acetone in the urine are usually
absent.

4. Instrumental methods of visualization. Ultra-
sound of the abdominal cavity, MRI of the pancreas can
assess the size, echogenicity, structure of the pancreas,
the presence of additional formations and inclusions.

In endocrinology, the differential diagnosis of the
disease is made with type 1 and type Il diabetes. Type
I diabetes is characterized by a sharp and aggressive on-
set of the disease at a young age and severe symptoms
of hyperglycemia. The blood test detects antibodies to
beta cells of the pancreas. Distinctive features of type
Il diabetes will be obesity, insulin resistance, the pres-
ence of C-peptide in the blood and the absence of hy-
poglycemic attacks. The development of both types of

diabetes is not associated with inflammatory diseases
of the pancreas, as well as surgery on the body.

Treatment of pancreatogenic diabetes mellitus

For best results, concomitant treatment of chronic
pancreatitis and diabetes should be performed. You
need to give up alcohol and smoking forever, adjust
your diet and lifestyle. Complex therapy has the follow-
ing directions:

1. Diet. Diet in pancreatogenic diabetes includes
correction of protein deficiency, hypovitaminosis, and
electrolyte disturbances. Patients are advised to limit
the consumption of "fast" carbohydrates (pastries,
bread, candy, cakes), fried, spicy and fatty foods. The
main diet consists of proteins (lean meats and fish),
complex carbohydrates (cereals), and vegetables. Food
should be taken in small portions 5-6 times a day. It is
recommended to exclude fresh apples, legumes, rich
meat broths, sauces and mayonnaise.

2. Compensation for enzyme deficiency of soft-
ware. Medicines that contain enzymes of amylase, pro-
tease, and lipase in different ratios are used. Drugs help
to regulate the digestive process, eliminate protein and
energy deficiency. The European Guidelines for the
Management of Chronic Pancreatitis are one of the
guidelines widely followed by clinicians in the man-
agement of patients with diabetes and concomitant ex-
ocrine insufficiency worldwide, according to which the
appointment of substitution therapy requires compli-
ance with nutritional status (level of evidence 1A). In
particular, factors such as mixing with food and evacu-
ation from the stomach, mixing with duodenal contents
and their rapid release in the duodenum should be taken
into account when prescribing enzyme preparations. In
addition, oral enzyme preparations, which are tradition-
ally used to correct exocrine insufficiency, should be
divided between main meals and snacks (level of evi-
dence 1A). Thus, the minimum dose of lipase should be
from 40,000 to 50,000 IU per main dose and 50% of
this dose - for a snack. It is recommended to take such
drugs while eating. It should be emphasized that encap-
sulated enzyme preparations take the first place when
choosing enzyme replacement therapy, and the use of
2.2-2.5 mm mini-tablets is just as effective (level of ev-
idence 1B). It is also worth noting the proven positive
effect of enzyme replacement therapy on glycemic
compensation. In particular found that the correction of
exocrine dysfunction in patients with diabetes reduced
the level of glycated hemoglobin by approximately
17%. Importantly, oral enzyme replacement therapy in
this category of patients provided better control of dia-
betes, which was manifested by a significant reduction
in postprandial blood glucose and glycated hemoglo-
bin, reduced abdominal pain, diarrhea, steatorrhea and
flatulence, and flatulence overall quality of life.

3. Taking antidiabetic drugs. To normalize car-
bohydrate metabolism, a good result is given by the ap-
pointment of drugs based on sulfonylureas.

4. Postoperative replacement therapy. After sur-
gery on the pancreas with full or partial resection of the
tail of the gland is shown fractional administration of
insulin not more than 30 IU per day. The recommended
blood glucose level is not less than 4.5 mmol / | due to
the risk of hypoglycemia. At stabilization of glycemia
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it is necessary to pass to appointment of oral sugar-low-
ering drugs. Autotransplantation of islet cells is carried
out in specialized endocrinological medical centers.
After successful transplantation, patients undergo pan-
creatotomy or resection of the pancreas.

Prognosis and prevention

In the complex treatment of pancreatic lesions and
correction of hyperglycemia, the prognosis is positive.
In most cases, it is possible to achieve a satisfactory
condition of the patient and normal blood sugar levels.
In severe cancer, radical surgery on the gland, the prog-
nosis will depend on the intervention and rehabilitation
period. The course of the disease is complicated by obe-
sity, alcoholism, abuse of fatty, sweet and spicy foods.
To prevent pancreatogenic diabetes mellitus should
lead a healthy lifestyle, abstain from alcohol, in the
presence of pancreatitis in a timely manner to be exam-
ined by a gastroenterologist.

Conclusion. Therefore, the treatment of pancre-
atogenic diabetes is not very difficult if the patient re-
sponded in a timely manner to the development of the
disease and sought medical help. After doctors are able
to normalize carbohydrate metabolism and pancreatic
function, therapy is used directly to stabilize blood
sugar levels. Only a doctor decides which drugs will be
used for this purpose.
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Introduction.

It all started with the chemist Hans von Euler-Chelpin's interest in chemical substances in nature (Fig. 1).

Fig. 1. Hans Carl August Simon von Euler-Helpin (1873—1964) was a Swedish biochemist of German origin.
Winner of the Nobel Prize (1929) and the German Federal Grand Cross (1959). Honorary Academician of 7
universities worldwide

In 1896, Svante Arrhenius, the coryphaeus of
Swedish chemistry, persuaded him to come to Stock-
holm to work as a personal assistant. Von Euler-Helpin
was 23 years old at the time. The focus of his scientific
interests were enzymes, vitamins and the chemical se-
crets of genes. Euler-Helpin's book Chemistry of Plants
(1907-1908) became a classic, as well as a source of in-
spiration for chemists he knew, who later pioneered
new disciplines in biochemistry. He was awarded the
Nobel Prize for Chemistry in 1929, jointly with Sir Ar-
thur Harden of London, for his research on yeast and
fermentation. The prize was awarded for alcoholic fer-
mentation - "the fermentation of sugars and the activity
of enzymes in this process” [2].

By the turn of the twentieth century, many scien-
tists already believed that chemical production de-
pended on genes. Von Euler-Helpin believed that en-
zyme chemistry could enhance the knowledge of biol-
ogy and genetics. He wanted to investigate how genes
and enzymes are chemically interlinked and to record

the actual process of transmitting hereditary infor-
mation in terms of chemistry. Together with Herman
Nilsson-Ehle, he became interested in why certain bar-
ley species were so resistant to certain pests. In 1932,
Professor Herman Nilsson-Ehle at the University of
Lund offered van Uhler barley, which had undergone a
mutation that rendered it incapable of producing chlo-
rophyll. Research into the mutated barley was ex-
tended. VVon Euler-Helpin divided the work between
several groups of colleagues and students, Harry Hell-
strom taking spectrometric studies of alcohol extracts
from barley leaves. Using ultraviolet spectrometry, he
found a component similar to indole. Closer examina-
tion led to the discovery in 1933 that this compound
could be represented by the formula CiiHiaNo. It
proved to be a poisonous alkaloid found only in chlo-
rophyll-deficient plants. Von Euler-Helpin gave it the
name "Gramine" after the Gramine plant family. The
basis of this research was the idea that the toxin could
serve as an agricultural pesticide. Several other isolated
studies have focused on gramine. Conclusions from old
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stories about camels in Central Asia refusing to eat par-
ticular grasses were tested in Russia by Academician
A.P. Orekhov and S.S. Norkina, who took up studies of
various grasses. They were able to isolate the alkaloid
donaxin or giant reed* from Agundo donax with a mo-
lecular formula like the indole found by von Euler-
Helpin and Helstrom — Ci1H14N,. It was identical to
gramine [3; 4].

Von Euler-Helpin then took a serious interest in
the exact molecular structure of gramine, which was to

be confirmed by its synthesis in the laboratory. The ex-
isting formula could be represented by at least two dif-
ferent isomers. The choice of an isomer for the synthe-
sis was supported by the professor, whose evidence was
decisive. From a chemical point of view, the choice was
unsuccessful, which really upset von Euler-Helpin. He
changed his mind when he tried to synthesise it. At this
time the next important figure in the history of lidocaine
is Holger Erdtman.

Fig. 2. Professor Holger Erdtman (1902—1989). When tasting the substances, he synthesised, he discovered
local anaesthetic effects, which later prompted the search for new anaesthetics

Holger Erdtmann (Fig. 2) became a chemist when
he was a child. At the age of 15, he took part in an in-
vestigation of a fossil settlement that was found in a
peat bog. What interested him most was the acidic lig-
uid and black soil of the peat bogs, which was quite
strange.

He was fascinated by chemical processes in na-
ture, and after reading von Euler-Helpin's Chemistry of
Plants, he was finally and irrevocably fascinated by
chemistry. Erdtman began studying chemistry under
von Euler-Helpin at the Institute of General and Or-
ganic Chemistry at Stockholm University, and in 1926
obtained a licentiate degree (corresponding to a PhD),
which had a clear bias towards the natural sciences -
botany, chemistry and general zoology. The fascination
of Erdtman's youth to study peat bog moss was still
strong, and the new knowledge he acquired allowed
him to delve further into his chemistry. However, he
had to give up the subject for a while, because von Eu-
ler-Helpin gave him the task of writing his final thesis
on renin, an important biochemical enzyme. In the pro-
cess, Erdtman made a discovery that is still of im-
portance today in understanding kidney metabolism
and the vital role of calcium and magnesium ions in the

! The giant reed can grow up to 7 metres high and its trunk
is used to make flutes and organ pipes as well as other
wooden instruments.

activation of renin and other enzymes. In Erdtman's
time, the role of calcium in enzyme activation was un-
doubtedly underestimated and it was not until many
years later that a detailed study of this mechanism was
carried out. This work led to the Nobel Prize in Physi-
ology or Medicine awarded to biochemists E. Fischer
and E. J. Krebs in 1992. It took almost 60 years to de-
scribe how reactions are turned on and off in body cells.
Erdtman's 1928 discovery was published and used by
several chemists in the 1930s and 1940s, although his
own interests lay in the study of forests and marshes.
Erdtman started work on the synthesis, but did not
get a gramine. Out of two possible structural formulas,
the wrong one was chosen. He failed! Before he found
time to try to synthesise another compound with the
same molecular formula (i.e. another isomer), Theodor
Wieland and Chi Yi Hsing in Germany succeeded in
synthesising this substance. It was identical to gramine.
This failure of Erdtman and von Euler-Helpin was
turned into a success. Unlike gramine, the isogramine
produced by Erdtman had the surprising property of
causing numbness of the tongue and lips, which he no-
ticed during tasting. Erdtman could have been satisfied
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with this and would not have continued further re-
search; isogramine was toxic and the process of produc-
ing it was complicated - it could never have become a
competitive painkiller.

Later, in 1971, in a letter to a colleague, Professor
Bo Holmstedt, Erdtman pointed out the theoretical pos-
sibility of similar properties in intermediates produced
during the synthesis, which he continued to taste in the
same way as before.

"The idea was so idiotic that | checked later and
found no one to suggest anything like it," Erdtman
wrote.

"The main thing, however, was that this superfi-
cial idea forced me to taste the substance - with the re-
sult, familiar to everyone, of a numbing effect. Anilines
of this type are technically very easy to make. | believed
I had found something important and it smelled like
money! | made many analogues and all of them gave a
numbing effect. | sent the news to Astra. Several chem-
ists were sent to meet me. They showed little interest
but advised me to contact UIf von Euler, which | did.
The most encouraging thing was that the substance was
"as good" as novocaine. Nils Lofgren then offered me
his help to make similar substances. It was clear that a
complete and systematic search in this field was
needed. Because of the little interest shown by "Astra"
and the "need for publications," the results (in a rather
poorly drafted article) were published in the Swedish

magazine "Svensk Kemisk Tidskrift" (1937, vol. 48,
p.163). It was a "hand of fate" that we did not have 2,
6-dimethylaniline [2,6-xylidine] in the laboratory cup-
board. Had we had it, we would of course have synthe-
sised "Xylocaine" and published all the properties of
this substance! Hans von Euler-Helpin lost interest in
this problem when he discovered that even modified
barley containing gramine could be attacked by nema-
tode worms - and | was "temporarily dismissed".

This is Holger Erdtman’s version of the develop-
ment, written only 35 years later. It is probably col-
oured somewhat by the annoyance that Lofgren became
the man who "reaped the rewards" of what he
(Erdtman) "sowed". In essence, there is not much to say
on the subject.

This is where Nils Lofgren comes in. It was his
first introduction to the synthesis of local anaesthetics,
a work which carried him away for the rest of his life.

Lofgren enrolled in the chemistry department of
the Stockholm Polytechnic in 1933, and by 1935 he had
co-authored (with Hellstrom and von Euler) a paper de-
scribing the isolation of the alkaloid gramine from mu-
tant barley species [5]. As a student, he became an as-
sistant lecturer at the Institute of Biochemistry, and the
following year he became an assistant lecturer in the
chemical laboratory run by von Euler-Helpin. It occu-
pied the same floor as the Institute of Organic Chemis-
try at Kungstensgatan 45 (Fig. 3).

v

Lofgren met Erdtman. The synthesis work inter-
ested him and he offered to help Erdtman. Since they
were both very interested in the relationship between
molecular structure and physiological effect and
Lofgren was a young and talented chemist, Erdtman

Fig. 3. The building of the Stockholm Pdlytechnic Institute. Built in 1904. Here, in a small windowless basement
laboratory, lidocaine was synthesised

gratefully accepted the offer. The pharmaceutical com-
pany Astra provided "a small sum of money" for the
work. This paid for reagents and biochemical testing
for less than a year. According to eyewitness Bengt
Lindberg, later a chemistry professor, Erdtman man-
aged to get Pharmacia to give him a small research
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grant because he knew the company's director. The cool
attitude from Astra was probably due to the fact that the
company did not think about the possibility of finding
a replacement for novocaine.

When various substances were synthesised, they
were subjected to a pre-test in the laboratory, which

consisted of tasting or rubbing them against the tongue.
They all produced a numbing effect and were sent to
Astra for further testing. The company hired UIf von
Euler, son of Hans von Euler-Helpin, as a medical con-
sultant for this task (Fig. 4). He worked as a physiolo-
gist at the Karolinska Institute.

Fig. 4. Ulf von Euler (1905—1983) was the first medical researcher to test the new local anaesthetic produced by
Erdtman and Léfgren in the 1930s. Physiologist Ulfvon Euler discovered noradrenaline and prostaglandins,
and received the Nobel Prize in Physiology or Medicine in 1970

Of the 16 compounds synthesised, 10 were
thought to be particularly interesting. UIf von Euler
concentrated on them and tested their effects on the
eyes of guinea pigs. By dropping different solutions on
the cornea, he determined the strength of their local an-
aesthetic effect. It was measured by irritating the cornea
with hairs of varying thickness, which was necessary to
make the rabbit blink. Several of the formulations in-
vestigated gave a strong effect, but when UIf von Euler
compared them to novocaine, which in those years re-
mained the best local anaesthetic, it turned out that none
of them was capable of competing with it.

Erdtman and Lofgren published their results in the
Svensk Kemisk Tidskrift (1937, vol. 49, not 48 as men-
tioned by Erdtman in his letter to Holmstedt). This was
an important article for both chemists. Written in Ger-
man, the language of chemistry at the time: Uber eine
neue Gruppe von Lokalandsthetisch wirksamen
Verbindungen (On a new group of compounds with lo-
cal anesthetic effect).

After his research Holger Erdtman felt that further
synthesis was not promising. Astra had not found a new
substance that could compete with the anaesthetics that
were already on the market and discontinued its modest
financial support. Hans von Euler-Helper lost interest
as soon as it was discovered that gramine was ineffec-
tive against agricultural plant pests; furthermore, he
was unwilling to personally fund research into local an-
aesthetics, as the problem was far removed from that
which the institute had traditionally dealt with. Erdtman

has since been used by Hans von Euler-Helpin for re-
search on a private basis. In order to earn a living, he
was forced to find other work. At this time, he made
one last attempt to obtain additional funding from As-
tra. Arriving at the company's headquarters in Soder-
tilje without prior arrangement, he approached Arvid
Ahlroth, the "plant" manager, whom he had met at a
meeting of chemists in Stockholm. Ahlroth arranged
with Astra president Borje Gabrielsson for a one-to-one
meeting with Erdtman. As a result, a small amount of
funding was given to Erdtman.

Holger Erdtman was forced to leave the chemistry
department, saying later that he did so without regret
because the intellectual climate was not as good as it
could have been. As a supporter of the Social Demo-
cratic Party, he probably had in mind Hans von Euler-
Helpin's strong pro-German attitude and his reactionary
attitude to life. Erdtmann himself was a staunch Anglo-
phile and disliked von Euler-Helpin. Lofgren, on the
other hand, was inclined towards socialism. At that
time his views also differed from those of von Euler-
Helpin. He was extremely radical and later even be-
came a committee member of the Stockholm Radical
Student Club. It is possible that Erdtman wanted to pre-
vent Lofgren from continuing his work and convinced
him that nothing more would come of the synthesis they
had done together. He wrote in a letter, dated 1971, the
following: "I was very upset to learn that Lofgren had
continued our work with amides, as | had a steady in-
tention of continuing the research when | got the



Danish Scientific Journal No60, 2022

35

Hompan (Bo Holmstedt) professorship. I told Lofgren
this "over a glass of grape wine". Using the same means
of communication, he informed me that | didn't realise
that amino acid anilide was a substance worth concen-
trating on (!). Lofgren eventually got a licensed degree
and was "kind" enough to send me a letter saying
"thank you for the idea".

Lofgren worked as a teaching assistant at the In-
stitute of Biochemistry from 1935-1936 and later at the
Institute's General Chemistry Laboratory (1936-1941).
He continued his teaching activities and stopped prac-
tical work on local anaesthetics at this time [6]. In the
early 1940s, Lofgren made a new attempt to resume the
research he had started with Erdtmann. Between May
1940 and June 1942, Lofgren developed the local an-
aesthetic locastin (Lokastin), a combination of novo-
caine and anilines. This synthesis was actually
Lofgren's first local anaesthetic to be clinically tested
on patients. Toxicity and pharmacological tests were
performed at the academic hospital in Uppsala by
Svante Annerstam and Stig Sjo6lin. The anaesthetic had
the advantage that it could be produced from domestic
raw material but it still did not have the same effect as
novocaine. It was a good alternative local anaesthetic

during the current crisis. Lofgren often thought about
the problem of developing a local anaesthetic that was
more effective than novocaine. The German chemists
working with von Euler-Helpin probably inspired and
directed his thoughts back to the synthesis of anilines
in the 1930s. The basic idea during his work with
Erdtman was that a local anaesthetic should have a flat
molecule. Lofgren probably abandoned this idea, as
Inga Fischer, one of Lofgren's students, said in 1942.
He started thinking in a new direction — regarding the
ortho-effect, and this eventually led to the creation of
two substances that became known as LL 30 and LL
31. The substances were named after Lofgren and
Lundgvist and the numbers are related to the order
numbers of the synthesized prototypes [6]. As the two
methyl groups occupied ortho-positions in the benzene
ring, the molecule acquired a curved structure due to
the distribution of the electric charge. LL 30 differed
little from one of the topical formulations he had syn-
thesized back in the 30's - only one methyl group (CHs)
was new (Fig. 5). The functional difference was signif-
icant and consisted in the spatial orientation of the mol-
ecules, which was very different.

Fig. 5. LL 30 is a sample of the new local anaesthetic lidocaine.
(M. by K. Lindgvist, S. Sundling, 1993.)[1]

Tasting was the only method used by Lofgren to
compare the potency of the drugs. The method was gen-
erally too imprecise to decide whether the new formu-
lation was suitable as a practically applicable local an-
aesthetic.

The arrival of the young Bengt Lundgvist, a chem-
istry student, played a big role. Lundgvist introduced a
new method of testing substances in chemistry, experi-
mental injections, which were then used at
Kungstensgatan 45. At this time, they did not have suf-
ficient funds, so they could not afford to use guinea
pigs, so he became their "guinea pig". Lundgvist was
an ardent experimenter, full of enthusiasm for testing

various drugs on himself. Even though rabbits and
guinea pigs were available, the researchers did not use
them. The main reason for this was the ease of doing
trials on themselves to decide how good the new drug
was. They had no pharmaceutical know-how and no ex-
perience of experimentation on animals. The risk
seemed minimal - at least Lundqvist was reassured.

Lofgren himself described how "Lunkan" (as eve-
ryone called Bengt Lundqvist) asked to be allowed to
test the drug on himself, after which he gave him LL
30. At this time, they already had the anaesthetic (syn-
thesised probably at the end of 1942).
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Lundqvist used as a manual for his experiments a
book on local anaesthesia supplied by his namesake
Bengt Lagergréen, a medical student, his associate and

assistant who had originally borrowed it from Dr. Tor-
sten Gordh. Using the technique of conductive anaes-
thesia, he injected a drug into his finger and recorded
the duration of the anaesthesia (Fig. 6).

Fig. 6. Injection into the base of the finger was the most used method of testing the local anaesthetic effect on
volunteers. Pricking the needle into the fingertip allowed us to determine when anaesthesia was onset and when
the effect gradually subsided

Measured blood pressure, pulse, noted any side ef-
fects. Lundqvist injected himself in his arms, legs and
body. He even included in his notes the effects of a spi-
nal anaesthetic he gave himself in front of a mirror.
Such a complicated anaesthesia in those days was only
performed in hospitals which had specialists, antidotes
and resuscitation equipment in case a complication
arose.

It is not clear whether this is related to the experi-
ment, but there was a case of Lundqvist failing to open
the front door. He fumbled with the key, kept dropping

it and was mistaken for a drunk. It is possible that his
fingers refused to obey due to the effects of local anaes-
thesia.

An annoyed Lundqvist disappeared from the la-
boratory with LL 30 and reappeared after a few days,
absence, saying that it was the best local anaesthetic of
all and backing up this statement with a detailed report
on the research carried out. This gave Lofgren more
confidence that he had finally found the substance he
had been looking for (Fig. 7).
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Fig. 7. Nils Lofgren (left) and Bengt Lundqvist. The picture was taken in the chemistry lab next to the appa-
ratus used for the synthesis [1]. Bottom photo by AstraZeneca [26]

Researchers
Nils Lofgren and Bengt Lundqvist [6] played a
major role in the history of lidocaine, of course. They
worked hard to make their discovery, sacrificing a lot
of themselves, patented it, and later got to enjoy their

share of the profits. They were very different people,
which may be why they were so successful together
from the start. When they met in 1942, Lundqvist was
a young student and Lofgren a member of the depart-
ment, nine years his senior. Lundgvist brought a breath
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of fresh air to the stale chemistry lab. The two of them
often stayed in Lofgren's office to discuss the chemical
basis of local anesthesia. Lofgren had long been
haunted by the idea that all local anaesthetics could be
obtained from a common chemical structure.
Lundqyvist, on the other hand, burning with curiosity to
experiment on his own body with various chemicals -
was a born experimenter.

Nils Lofgren — chemist and personality

Nils Lofgren was one of the remarkable figures
among Swedish research chemists — an unconventional,
imaginative, capricious and sort of brilliant scientist
who was also extremely meticulous and never gave up
until he reached his goal. Within a few years, Lofgren
was one of the richest men in Sweden - he received a
large sum for synthesising lidocaine. But that money
brought him more failure than happiness and, together
with his addiction to alcohol and melancholy, brought
him to his death at the age of 53.

He was a man of athletic build, over six feet (over
180 cm) tall. His weight ranged between 85 and 95 kg.
"An extremely pleasant and energetic personality,” was
how he was described by Bertil Takman, a colleague
and friend who had worked with him in the chemistry
department since 1943. He had his own opinions on
many things, often joked with others, and was a crea-
tive person who stood out in many ways with his ro-
mantic view of life. His passion for music, for example.
His brother was a professional musician and his wife,
Ingrid, whom he married in 1940, was the daughter of
chamber orchestra musician Gustav Lagerqvist.
Lofgren grew up in a musical environment, and music
meant a lot to him. He once jokingly said that if you
don't love Mozart and Beethoven, you will never rise in
Lofgren's eyes. He was a great fan of opera and learned

to play the violin; later he kept the violin and the sheet
music stand in his study. According to his friend Bjorn
Luning, however, his musical abilities were rather
modest and his playing did not improve at all over the
following years. Nevertheless, he even took cello les-
sons later in life to improve his musical abilities.

A romantic at heart, he loved to visit the country-
side and relax from his daily routine. He was also quite
sporty. Claimed to have been a very good footballer in
his youth. He loved ball games of all kinds, couldn't
pass by kids playing football and not play a bit with
them. He had a table tennis table in the house and loved
to play at the first opportunity. As colleagues and fam-
ily members said, physically he was very strong.

Lofgren was an extremely fair man and always
tried to do right by his conscience. If he lost his temper
or acted unfairly in an argument with someone, he
would do everything in his power to apologize and
make amends. His clothes were informal, like those of
a modern university student.

Lofgren continued to work at the chemical labor-
atory at Kungstensgatan 45 despite his wartime service.
One of his jobs was to research explosives. He also
helped in the search for alternative medicines that could
be made from raw materials available to Swedish phar-
maceutical companies.

When the need arose to test LL 30, Lofgren asked
Leonard Goldberg, MD (1911-2010) at the Karolinska
Institute to analyze in detail the toxicity and effective-
ness of LL 30 compared to novocaine, which was the
reference local anesthetic at the time. After only two
weeks of testing, he obtained preliminary data showing
that LL 30 was superior to the other drugs, did not cause
irritation and had low toxicity (Fig. 8).

- E ‘ n - - -
Fig. 8. Leonard Goldberg in Karolinska Institutet's laboratory
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Nils Lofgren successfully completed his doctorate
in chemistry on 30 July 1943. He then concentrated on
assisting the young colleagues in his team with their re-
search. They, working with enthusiasm, obtained a
number of excellent results on local anaesthetics, which
documented their dissertations [7-9]. With the support
of the firm Astra, where Lofgren worked as a scientific
consultant, the financial situation improved somewhat.
Despite the fame that Lofgren gained from lidocaine,
he continued his teaching activities in the chemistry de-
partment until the early 50s.

Patenting of LL 30

After receiving the positive results of the LL 30
trial, Lofgren and Lundqvist quickly drafted a patent
application, signed by both of them, and attached the
Goldberg report to it. Lundqvist's heroic trials on him-
self impressed Lofgren, and he decided that he should
share in the profits that could be made from the sale of
lidocaine. A patent was granted on 15 July 1943. They
then set to work selling the drug to a pharmaceutical
company. After several companies (Pharmacia, US rep-
resentative offices) refused, Astra finally got the rights
to manufacture and distribute xylocaine (lidocaine) all
over the world on November 22, 1943. Lidocaine
brought about a real paradigm shift in anaesthesia. The
drug became a money-making machine for Astra and
propelled the company into the elite of the pharmaceu-
tical industry. Dentists in Europe and the United States
were the first to be introduced to the novelty, but lido-
caine soon began to be used in other medical institu-
tions in most parts of the world [26].

The researchers received 10,000 Swedish krona as
a kind of "upfront payment", plus licence fees and a
percentage of the profits. When marketing began, they
were paid a 4% royalty on sales for 17 years. Only a
few years later, when the drug was registered and re-
leased on the pharmaceutical market under the com-
mercial name Xylocaine, did the real big money come
in. Later, Lofgren was even forced to move to Switzer-
land to avoid too much taxation [1]. In 1948, the Food
and Drug Administration approved lidocaine for use in
the United States [26].

Lofgren's doctoral thesis

Before defending his doctoral thesis, Lofgren was
very nervous (Fig. 9). He was especially worried about
what position his opponent, the biochemist and Dr. Eric
Jorpes, would take. Jorpes, who was known for his
harshness, was born in Kokar, on an island belonging
to Finland, and became a Swedish citizen at the age of
29. A professor at Karolinska Institutet, he gained
worldwide fame for his work in purifying the anticoag-
ulant heparin. The 54-year-old opponent was at the pin-
nacle of his scientific career and could have been ex-
tremely critical if he wanted to be.

Angry tongues said that in terms of chemistry,
Lofgren had done little that was new since his quarrel
with Erdtman in the 1930s and that, in fact, only the
methyl group distinguished LL 30 from one of the for-
mulations he had synthesised together with Erdtman.

bk

STUDIES ON
LOCAL ANESTHETICS

XYLOCAINE

A NEW SYNTRHETIC DIUG

Nils Lofaren

Fig. 9.

Title page of Nils Lofgren's doctoral thesis "Research on local anaesthetics. Xylocaine, a new synthetic drug"

In his defence Lofgren convincingly demonstrated
the value of xylocaine [10]. Joerpes was positive, prais-
ing the scientific quality of the thesis. However, he dis-
approved of the fact that the researchers were testing
new local anaesthetics, recklessly performing experi-
ments on themselves and volunteers. In addition, Jorpes

felt that Lofgren should not underestimate the im-
portance of his work with Erdtman.

When Lofgren received the highest praise for his
dissertation, he felt satisfied. This was more than 13
years after his PhD thesis at the Stockholm Polytechnic
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Institute. He reached the pinnacle of his scientific ca-
reer.

Problems of anesthesiologists

In local anaesthesia with novocaine the problem
was the short duration of action of the anaesthetic, the
preparation for anaesthesia and the impossibility of
storing the solution with a vasoconstrictor. The powder
must first be diluted. Novocaine solution with adrena-
line is difficult to preserve as the latter rapidly degrades
in air. Adrenaline must be added to the novocaine solu-
tion in drops (which is very imprecise!) and just before
the injection. Preparation for anaesthesia was therefore
a lengthy process. Anaesthetists and surgeons needed
an anaesthetic that was fast, effective and long lasting
and could be stored in vials. At that time, lidocaine
emerged to meet these requirements. In the 40s in Swe-
den, 1/3 of operations were performed under local an-
aesthesia [1; 27]. It was safer for the patients.

The great risk of local anaesthesia was in interven-
tions in areas rich in blood vessels - toxic effects on the
cardiovascular and nervous systems. That is why it was
important to test lidocaine for toxicity compared to no-
vocaine.

First contact with a new local anaesthetic

This excerpt of this article is based on an interview
with Torsten Gordh (1907-2010), MD, the first Swe-
dish anesthesiologist; Gordh was educated in Madison,
Wisconsin from 1938 to 1940 by Ralph Waters (1883—
1979), MD. Gordh was chief anaesthetist at Karolinska
Hospital, Stockholm, Sweden, from 1940 until his re-
tirement in 1974 (Fig. 10). Gord conducted the first
clinical trials of the new local anaesthetic lidocaine
(Xylocaine®; AstraZeneca, London, UK) from 1944-
1947. Gordh died on 25 June 2010 at the age of 102.

- -
Fig. 10. Torsten Gordh, MD, performing his last anaesthesia before retiring as a professor at Karolinska
Hospital in 1974 [11]

Here is what Gordh reported in his interview: "In
the spring of 1943 we were having dinner at
Stallmdstaregdrden after a staff meeting at Karolinska
Hospital. Tore Kornerup (1912—1998), who was a col-
league of mine and an ophthalmologist, said he had a
friend called Lundqvist with whom he had fenced and
who had a new local anaesthetic. | was naturally inter-
ested, but said that before testing it, | would first like to
compare its toxicity with that of the procaine we used
most often. | wanted to know if it was more or less toxic
before using it. It wasn't until about a year later, when
I met Lundqvist and Lifgren, that I realised they really
had something to offer. However, at the time | was busy
with my dissertation on circulatory and respiratory dis-
orders in ether and intravenous anaesthesia in rabbits,
so | had a lot to think about.

Another person who was partly involved in the li-
docaine story was Bengt Lagergréen, who was also a
swordsman. He knew Lundqvist and Léfgren and when
Lundqvist wanted to do some tests with finger anaes-
thesia, they talked to Lagergréen, who had studied with
me for about 3 months in the early 1940s. | gave him a

book on local anaesthesia. They asked him to demon-
strate finger anaesthesia because they were to make a
presentation for Pharmacia in Uppsala” [11].

Deliberate overdoses

Torsten Gordh, a pioneer in Swedish anesthesiol-
ogy and the man responsible for clinical trials of xylo-
caine, recalls: "I induced a toxic reaction to xylocaine,
which convinced me that the treatment would be the
same as an overdose of novocaine. | deliberately gave
patients a double dose and they would start convulsions
and convulsions. But we knew how to treat that compli-
cation with barbiturates. So, the toxic reaction was re-
duced and all ended well. We decided that the maxi-
mum dose was one gram. The patients we studied were
given three grams!

When xylocaine started to be used abroad, there
were cases of toxic reactions. In this case, a 2% solu-
tion was used, whereas | was satisfied with the results
of 0.25% solution administration. In my opinion, using
a 2% solution was quite risky. It is only justified for
dentistry where a minimum dose of 1 ml is adminis-
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tered. The only problem initially experienced by den-
tists was the use of metal syringes. The metal particles
from the syringe caused tissue irritation in patients at
the injection site. In hospitals, we used glass syringes
and had no such complications."

Research in Dentistry

i

Fig. 11. Hilding Bjérn (1907—1965) — Professor,

e
2

In 1944 dentists used for the first time in their
practice the preparation LL 30, which later became
known as xylocaine and lidocaine. Hilding Bjorn taught
at the Royal Dental School in Stockholm (Fig. 11). His
doctoral thesis was on electrostimulation of teeth.

Honoray Doctor f the Faculty of Dentistry at Lund

University. He developed an electrical device to measure the exact depth of anaesthesia with xylocaine. His
research played a major role in the development of dentistry and anaesthesia

Using an invented electrical stimulator (the proto-
type of today's electric odontometer), he assessed the
threshold of pain sensitivity in the teeth. This was an
excellent measuring technique that was well suited for
testing the effectiveness of the new local anaesthetic LL
30. He created a pain model of extraordinary quality
[28]. Assistant teacher Sven Huldt and his wife, Gud-
run, assisted in the tests and persuaded the students to
participate in the often painful, experiments. As com-
pensation, the students received alcohol and 15 crowns
a day - not a bad sum at the time.

Unfortunately, according to Goldberg, Bjorn
wanted to publish the results in Svensk Tandlikare
Tidskrift, which was a "bad idea". They should have
published in the Lancet, as Swedish dental journals
were not widespread in the world. But they didn't think
of that when they printed a series of 5 papers. The pa-
pers contained the main results from medical and dental
research on xylocaine, and were published in 1948.
Nothing had been published until then, as the patent
was not ready and Lofgren prohibited any publication.

Tests on animals and several years of trials in hu-
mans showed that the drug did not irritate tissues in the

same way as other local anaesthetics. But reports of se-
vere swelling and irritation after anaesthesia with xylo-
caine began to come in from dentists. What happened?
Bengt Lundqvist investigated the reports and found that
the side effects were concentrated in several clinics. It
turned out that some dentists were in the habit of put-
ting local anaesthetics into their syringes in advance
and then leaving the syringes ready until they were
needed. In addition, their syringes were often all metal.
As the xylocaine solution was more acidic than the lo-
cal anaesthetics previously used, so metal ions such as
copper and nickel dissolved in the syringes. After only
10-15 minutes the concentration could become so high
as to cause side effects [12]. With the change to glass
syringes and the change in procedures for using anaes-
thetics, the problem disappeared.

Biography of Nils Lofgren

Nils Magnus Lofgren (Fig. 12) was born on Au-
gust 18, 1913, and grew up in Gamleby and Atvidaberg.
His father Knut Hjalmar Lofgren was an accountant,
married Emmy Lindberg. Niels had two older brothers
and a sister.
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After passing his final exams at Norrmalm High
School in Stockholm, he worked as a trainee in a phar-
macy in Dalarna in 1932. He left his first job as a phar-
macist and in the spring of 1933, he enrolled at the Pol-
ytechnic Institute of Stockholm (still part of Stockholm
University at that time). He worked as a teaching assis-
tant at the Institute of Biochemistry from 1935 to 1936,
and at the Institute's central chemistry laboratory from
1936 to 1941. In July 1943 he was awarded his PhD
degree. He successfully defended his doctoral thesis on
24 May 1948 and was appointed lecturer in chemistry
on 8 June 1948. [10].

Fig. 12. Niels Magnus Lifgren (1913—1967)

On 13 January 1956, Lofgren became Associate
Professor in the Department of Organic and Biological
Chemistry at the Stockholm Polytechnic Institute, and
on 1 July 1963, Professor in the Department of Organic
Chemistry at Stockholm University. During the next
year, he left that post to pursue independent research.

Lofgren received many awards and prizes for his
synthesis of lidocaine. In 1952 he was presented with
the Gold Medal of the Swedish Academy of Chemistry
and in 1956 with the Gold Medal of the Royal Swedish
Academy of Natural Sciences (Fig. 13). In 1962 he be-
came an honorary doctor of dentistry in Stockholm.
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Fig. 13. Grand Gold Medal of the Royal Swedish Academy of Natural Sciences (left) and the first xylocaine
advertisement

Nils Lofgren died in 1967. After his death, Astra
established a scholarship in his name, the Nils Lofgren
Scholarship, for achievements in pharmaceutical chem-
istry. This award is given annually to young research-
ers, mostly for scientific travel.

Bengt Lundqvist biography

Bengt Josef Lundgvist was born on 5 October
1922 in Stockholm (Fig. 14). He was the only child of
Gota and Josef Arvid Lundqvist. His father had a man-
ufacturing business. As a child Bengt was very fond of
sports: cross-country

Fig. 14. Bengt JosefLundqwst (]922 1953) [1]

running, swimming and shooting. He graduated
from Ostra Reals Gymnasium in 1941. His grades in
mathematics were good, although probably not good
enough to study medicine at the Karolinska Institute.
He received high marks in English, mathematics and
chemistry, and low marks in religious studies, drawing
and French.

After leaving school, he went into military service
and then went to the Stockholm Polytechnic. Fencing
was a hobby that overshadowed all others in his life.
His main weapon was the sabre, but he also tried his
hand at foil, competing for the Swedish national team.
He was a three time champion of Sweden in fencing
(1948-1950). Was very interested in medicine, but
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chose chemistry. He became a teaching assistant (head
laboratory assistant) and took a degree in chemistry.

In 1952 Lundgvist fell down the stairs at Stock-
holm University at the age of 30. He suffered a severe
head injury, which was followed shortly thereafter by a
fatal cerebral haemorrhage in 1953. Lundqvist is buried
in the Norra cemetery near Stockholm [13]. In honour
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of Lundqyvist's achievements, the Bengt Lundgvist Me-
morial Fund was established, the main purpose of
which is to promote scientific research in the field of
chemistry. The Swedish Chemical Society is responsi-
ble for the application and allocation of funds [14].
The importance of lidocaine in medicine
Lidocaine was the first of the amide group of drugs
to be widely used in the clinic (Fig. 15).

B

Fig. 15. 1% lidocaine hydrochloride solution for injection, without preservatives. Illustration by J.L. Johnson

It continues to be used in medicine because of its
ability to induce rapid-onset, more effective and pro-
longed local and regional anaesthesia, and mild aller-
genicity (15). Lidocaine solutions are used for infiltra-
tion anaesthesia, peripheral nerve blocks and peridural
anaesthesia. In addition, a 5% solution of this drug is
used for spinal anaesthesia for 30-60 minutes. Lido-
caine is also used in ointments, jellies and aerosols for
local anaesthesia of mucous membranes and skin
(EMLA cream and patch).

Intravenous infusions of lidocaine are adminis-
tered for indications not directly related to anaesthesia.
This drug has been widely used in cardiology practice
to treat and prevent ventricular arrhythmias (extrasys-
tole, tachycardia, flutter, fibrillation), including in the
acute period of myocardial infarction, in implantation
of an artificial pacemaker, in glycoside intoxication,
anaesthesia [16; 17]. In addition, intravenous lidocaine
has been used to reduce high body temperature, for an-
algesia in chronic pain and as an adjunct to general an-
aesthesia. Many other amide local anaesthetics have
been developed from lidocaine: mesocaine, prilocaine,
mepivacaine, bupivacaine, etidocaine, articaine,
EMLA, etc. [6].

In 1957, pharmacologist Bo af Eckenstam et al.
[18; 26] synthesised mepivacaine and bupivacaine; in
1969, prilocaine was synthesised by Niels Lofgren and
Klees Tegner [19]; and in 1972, Adams et al. [20] de-
veloped ethidocaine. The first article on articaine also

appeared in 1972 [21; 22; 23]. The search by scientists
continues...

Lidocaine is still the "workhorse" for local (infil-
tration, conduction, terminal), regional and combined
anaesthesia in most outpatient clinics and hospitals
worldwide. Lidocaine allows a number of operations
and procedures to be performed without general anaes-
thesia, with excellent postoperative pain relief and re-
duced need for opiates and other potent drugs. Lido-
caine is included by the World Health Organization in
the List of Essential, Most Effective and Safe Drugs
Required in Health Care [24], in Russia - in the List of
Vital and Essential Drugs for Medical Use for 2019
[25]. The synthesis and introduction of lidocaine into
clinical practice was a turning point in the development
of local anaesthesia.
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Abstract

The article highlights new views on possibilities of transformation of teachers™ professional development in
the system of postgraduate education in conditions of war and other crisis situations. It is shown that these possi-
bilities are also conditioned by transition from learning management systems (LMS) to next generation digital
learning environment (Next Generation Digital Learning Environment (NGDLE) regarded as an ecosystem of
digital tools to support the activities of participants in educational process. For the first time, the authors reveal the
NGDLE environmental features, which characterize NGDLE as an open, stable, safe and comfortable system for
participants in educational process, as well as system ensuring the exchange of information between separate par-
ticipants and/or between separate participants and the world around them. Such digital ecosystems are created in
format of digital twins of real postgraduate educational institutions in order to ensure the continuity of education
and professional development of teachers. Practical implementation of such of new generation concepts is shown

on the example of Ukrainian Open University of Postgraduate Education (https://uvu.org.ua).

Keywords: digital twin, digital ecosystem, professional development, transformation of professional devel-
opment, postgraduate education, teachers, open university, crisis situation, crisis conditions.

Unfortunately, many countries around the world
are facing the problems of educational crisis during the
war, as well as the problems caused by other factors,
such as natural disasters, epidemics and so on. The ed-
ucational system in Ukraine has been functioning in cri-
sis conditions for several years in a row.

While the quarantine restrictions caused by the
COVID-19 epidemic have not still expired, Ukraine has
got one more challenge to overcome — the country
stepped into the period of martial law introduced due to
military aggression of Russian Federation.

In these conditions, the continuity aspect of edu-
cation provided for children and youth becomes espe-
cially important. Education helps to bridge the gap be-
tween stable past and new present being. In this regard
the professionalism of teachers becomes an important
factor.

In war conditions the competencies of managers
and teachers of educational institutions require signifi-
cant rapid changes, which we consider as transfor-
mation of professional development.

War and other crisis situations cause a drastic
break in established norms and stereotypes in regard of
professional activity of teachers, at the same time crisis
situations can disable the performance of certain func-
tions by teachers and produce negative effect on mental
state of participants in educational process.

Therefore, despite all current negative effects, and
in order to ensure and maintain the functioning of coun-
try's educational system, it is necessary to prioritize the
transformation of professional development of educa-
tors (both managers and teachers) so that they could
quickly acquire those competencies that will form the
basis for professional activity in new, unusual, uncer-
tain, dangerous conditions.

In this article we would like to consider the possi-
bility of using digital technologies for transformation
and continuous support of teachers™ professional devel-
opment.

Current events taking place in modern pedagogi-
cal world show that educational system is acquiring the
features of electronic resource used for digital learning.
In this context, the transformation of postgraduate edu-
cation is developing accordingly. Its methodology is
changing and acquiring fundamentally new features,
namely: demand for support of professional develop-
ment of educators, based on combination of such fac-
tors: as usage of personal experience, mastering of
modern effective technologies, update of educational
content, communication in the system of subject-to-
subject relations.

Also, current events taking place in society, in par-
ticular the war in Ukraine, show that it is essential for
the state to be prepared and possess adequate resources
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to ensure the continuity of teachers education. Accord-
ingly, the teachers must be ready to have training pro-
vided in view of modern technologies in general. After
all, they are responsible for the future of the state.

The International Rescue Committee (IRC) has re-
cently published a list of 2022 emergencies — a global
list of «humanitarian crises expected to worsen during
the next year» [6]. Most of surveyed countries have
been experiencing the period of continuous conflicts
over past decade. This factor has complicated their abil-
ity to respond to global challenges such as COVID-19
and climate changes. 20 countries placed at the begin-
ning of this list home 10% of world's population, but
89% of this segment is in need of humanitarian assis-
tance.

Actually, the website features «10 biggest crises
that cannot be ignored by the world in the year of
2022». However, on March 1, 2022, the editor added
the following remark: «The list of 2022 emergencies
was compiled before Russia’s invasion to Ukrainex». In
view of current situation in Ukraine, the authors pro-
pose to add Ukraine to this list and to put it in the first
position, namely — position 0. As a result, the list cor-
rected by the authors will look like this (numbering
from top to bottom):

10. Sudan — Political tensions in combination with
regional drought and conflicts.

9. Syria — Economic crisis follows the decade of
war.

8. Somalia — Access to humanitarian aid is com-
plicated proportionally to increasing needs.

7. Myanmar — Dead end situation results in in-
crease of impoverishment.

6. Democratic Republic of Congo — conflicts and
diseases are combined with crisis.

5. South Sudan — regional tensions increase risks.

4. Nigeria —growing insecurity reported all over
the country.

3. Yemen — experiences cumulative effect of long-
lasting conflict.

2. Ethiopia — experiences critical situation due to
combination of climate challenges and ethnic conflicts.

1. Afghanistan — experiences post-conflict crisis

0. Ukraine — Russia's violent full-scale invasion to
Ukraine brings global destruction of all components of
state infrastructure (social, engineering, medical,
transport, education and other industries).

The purpose of the article is to present the idea
that the impact of crisis situations urges the necessity to
create digital ecosystems such as NGDLE, designed for
teachers™ professional development in digital twins of
postgraduate educational institutions.

The novelty of presented results of theoretical and
practical research on transformation of postgraduate
education in crisis conditions lies in introduction of
new concept to scientific circulation — a digital ecosys-
tem; the article contains substantiation of ideas of
NGDLE type ecosystems usage for professional devel-
opment of teachers in digital twins of postgraduate ed-
ucational institutions.

A crisis is regarded as drastic change and aggrava-
tion of situation, critical detection of contradictions in

socio-economic system or inside particular organiza-
tion, which threatens its stability in the environment
and makes it impossible to perform functions normally
[11;12].

The generalized experience of introduction of dig-
ital learning in postgraduate education indicates its ad-
vantages for:

— educational institutions (EI) — providing a
wide range of users with open access to electronic edu-
cational resources (EER);

— teachers — ensuring effective focus on educa-
tional activities with lower costs of organizational ac-
tivities; continuous improvement of personal level of
digital competencies.

It is known that postgraduate education provides
teachers with new opportunities to be involved in edu-
cational activities, regardless of their place of resi-
dence, as well as to choose and implement an individual
trajectory of professional development. However, it
should be noted that in digital society, the understand-
ing of term “digital learning” may slightly differ for
various educational institutions. In general, this is a
fairly broad concept, which covers the forms and for-
mats of educational process, software, teaching meth-
ods, electronic educational resources and etc. Since
these components are in process of dynamic develop-
ment in accordance with specifics of digital resources,
it is necessary to define the conditions for creation of
innovative learning environment, which at the same
time unites them into a single system and stays open for
changes and renewals [8].

It should be noted that in recent years, the scien-
tists have developed a vision of next generation digital
learning environment NGDLE as an extremely adapted
ecosystem of digital tools used to support the activities
of participants in educational process [5].

Researcher Michael Feldstein notes that the term
NGDLE was adopted to denote what should follow the
era of LMS (Learning management system) [7]. The
authors use this term to combine several key points.

First, the future of education should acquire a new
model focused on learning with accent made on learn-
ing practices applicable for future generation.

Second, future education must be digitally based,
given that digital technologies have practically become
structural component of all teaching and learning prac-
tices.

Third, it must exist in a format of educational en-
vironment or holistic and dynamic ecosystem, charac-
terized by sustainable development as a community of
participants in educational process, tools and educa-
tional content.

«The basic message of NGDLE research is that
all participants in educational process must have the
ability to shape and adjust their learning environment
according to personal needs and tasks. By supporting
component architecture based on standards and best
practices, NGDLE encourages the research into new
approaches and development of new tools» [5].

Earlier the EDUCAUSE and The Bill and Melinda
Gates Foundation have already launched an
«investigation into what this next-generation education
system might look like. Its main functional areas were:
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compatibility, personalization, analytics, consulting
and evaluation, cooperation, availability and universal
design. Since no program can cover all these areas sim-
ultaneously, the authors recommend a Lego approach
to NGDLE implementation, which builds NGDLE-
compliant components that enable individuals and in-
stitutions to create learning environments according to
their requirements and goals [4].

Initially it was the spread of COVID-19 pandemic,
as a factor of crisis situation in Ukrainian education,
that encouraged the authors to start a search for innova-
tive solutions. Further on, the treacherous war launched
by Russia against Ukraine gave us another powerful
impulse to develop our research.

It is during the crisis that the need for qualified
personnel increases significantly. After all, highly qual-
ified managerial, pedagogical, scientific — pedagogical
staff are able to overcome the crisis and its conse-
quences. The crisis causes the problems related to en-
suring stable functioning of professional development
system, its management, finding new opportunities for
maintaining of educational process and scientific
/methodological activities without reducing the quality
of education [8, p. 1].

As mentioned above, LMS are quite popular —
now they occupy key positions in organization of digi-
tal learning. The results of series of EDUCAUSE and
ECAR surveys show that the majority of students were
satisfied with LMS at their El and wished the LMS to
be used for other courses of the curriculum. Respond-
ents also indicated some aspects to be improved,
namely those related to communication, collaboration,
relationships, personalization, and mobile accessibility.

We can see that LMS weak points (related to or-
ganization of current processes in postgraduate educa-
tion) observed both in the past and at present, coincide.
After all, in crisis conditions, the concept of postgradu-
ate education requires complete reconsideration of dig-
ital learning importance. The results of analytical re-
search indicate that possible solution may be the devel-
opment of NGDLE, which will include the DT
capabilities and allow to model innovative pedagogical
approaches to organization of educational process.

Following in the footsteps of foreign researchers,
we will try to answer the question «Why do we switch
from LMS to NGDLE»? If LMS is regarded a «one size
fitting all» [5], then NGDLE is an ecosystem.

All above mentioned makes a pretext for the fol-
lowing concept: online postgraduate trainers of future
will never agree to limitations set to developing their
courses entirely within the LMS. This thesis is con-
firmed by the results of the study by EDUCAUSE and
the Bill and Melinda Gates Foundation, which identi-
fied gaps between modern LMS and digital learning en-
vironment that could meet the changing needs of edu-
cation.

What exactly motivates us to regard NGDLE as
ecosystem? At first glance, gadgets and digital technol-
ogies are the opposite of wildlife and anti-environmen-
tal. Even in society, particularly in education, there is a
widespread perception that the digital world is harmful
to humans.

In order to characterize NGDLE as an ecosystem,
let us recall that an ecological system (deriving from
Greek Oikoc — home, habitat and Greek oot — Sys-
tem) is a collection of living organisms (biocenosis)
that have adapted to living together in a certain habitat
(biotope ), forming a single whole with it.

Based on this, we will try to identify and charac-
terize the properties of NGDLE that make it related to
ecosystems. In a broad sense, eco-, environmental
friendliness — means unity with nature, human being
harmless to nature, as well as favor of natural factors
and natural environment for human being. In pedagogy,
such approaches are reflected in the principle of envi-
ronmental education and upbringing of children (J.A.
Comenius, J-J. Rousseau, |.G. Pestalozzi, K. Ushinsky,
V. Sukhomlinsky).

If we draw an analogy between the ecosystem and
NGDLE, we can say that it can be considered as an en-
vironment where a person, teacher, child, any partici-
pant in educational process in conditions of favorable
environment, acquires the necessary knowledge to-
gether with other people — tutors, mentors, teachers,
consultants, coaches. At the same time, a group of peo-
ple has an opportunity for both group interaction in
learning process and individual work.

NGDLE regarded as ecosystem is a place where
digital resources and people coexist. The collection of
people is analogous to the biocenosis (collection of liv-
ing organisms), the digital environment is analogous to
the biotope (common home, environment of coexist-
ence). Digital environment and people form a whole
and in this sense it can be regarded as ecosystem. Peo-
ple in digital ecosystem must adapt to its specific fea-
tures while digital environment must be safe and com-
fortable for people; that is a condition for coexistence.
NGDLE has certain features in common with ecosys-
tems, namely:

— operation under certain conditions;

— signs of open systems (exchange of resources
with the environment, free entry and exit of partici-
pants);

— provision and support the exchange of infor-
mation;

— Inclusion of structures for obtaining primary
information;

— inclusion of structures that convert primary in-
formation and enable the system functioning;

— safety and comfort for each participant in ed-
ucational process;

— stability , ability to maintain structure and
function under the influence of external factors;

— vulnerability (possible harm from external
factors or possible adaptation to new conditions).

Researchers describe NGDLE as «a loose network
of diverse components designed for mutual work — a
«confederation of IT systems and application compo-
nents which comply with general technical standards.
This combination would provide diversity and con-
sistency». NGDLE can be also defined as «dynamic
and interconnected community of participants in edu-
cational process with usage of constantly evolving tools
and content»[1].
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According to this concept, education is becoming
a dynamic digital resource reinforced by interconnec-
tion of content, systems, tools, artificial intelligence
and virtual reality. The authors consider that the term
Digital twin is the most suitable for definition of this
resource. Earlier, a well-known research company
Gartner predicted that «by 2021 half of all large indus-
trial companies will use DT, and it will lead to 10% in-
crease in their efficiency».

It was found that DT technology is being increas-
ingly used in advanced industries to achieve various
goals. According to research by Deloitte, DT technol-
ogy is spreading rapidly in such industries such as aer-
ospace, retail, healthcare and more. In industry, DTs are
used to optimize the operation and maintenance of
physical systems and production processes, where dig-
ital twins are understood as digital copies of physical
models whose behavior (digital and physical) can be
observed simultaneously in real time mode. Developed
DTs are designed either to visualize objects or to eval-
uate technological solutions.

Digital representation of objects provides both the
development of individual elements and the dynamics
of functioning of physical analogue. In industrial sec-
tor, there are functioning too many digital twins of
equipment, systems, separate machines, or even entire
enterprises, which are being developed preliminary to
launching of large-scale and high-speed production [2].
That is, DTs can imitate any aspect of a physical object
or process. There exist several definitions for the term
Digital Twin [3]:

— digital representation of real object or system;

— software analogue of physical device that sim-
ulates internal processes, technical characteristics and
behavior of real object under the influence of obstacles
and environment;

— progressing fundamental technologies which
cover both physical and digital spheres and enable ob-
taining increasingly important digital results;

— digital copy of living or non-living physical
object;

— digital replica (imprint) of potential and actual
physical values, processes, people, places, systems and
devices.

First of all, due to DT technology, digital twins of
educational institution can become a dynamic structure,
which is growing and constantly evolving in parallel
with real one. Similarly, there is a possibility to create
a web resource for postgraduate educational institution
in digital twin format, which should help the following
categories

— administrative staff:

* to keep all components of educational process
under control;

* to provide single environment for data contained
in different systems and functions;

* to analyze operational data on implementation
of;

*to outline opportunities for improvement of edu-
cational process quality;

— teaching staff:

* to carry out educational process;

— learners:

* to get access to quality education due to the usage
of powerful resources.

However, the existence of these advantages does
not mean the ease of building and maintaining DT ver-
sion of postgraduate educational institution today — it is
rather complex and continuous process. For example,
there may occur the difficulties related to technological
and technical problems, as well as to preservation of
copyright and personal data of participants in educa-
tional process [10].

Nowadays digital transformation is closely con-
nected with Internet of Things, involvement of artificial
intelligence, augmented and virtual reality. All these
factors become new tools for learning, and it surely al-
lows to suggest that the process of developing digital
analogues of El, namely their digital twins, has already
begun. Today the world is using the power of digital
technology to gain a broad understanding of activities
performed by business sector and individual employ-
ees, as well as the technologies and tools they use. It is
possible that modern education is in the process of
reformation, when the image of any El without digital
twin structure will seem incomplete. Nowadays we can
surely state that each citizen, company or individual in-
stitution already has got its own digital image — a web
image that is being continuously formed into digital
twin.

DT version is being formed according to its indi-
vidual trajectory paved in spaces of Facebook, Twitter,
Instagram, LinkedIn and others. The web image is am-
plified with information available in electronic health
care system, trading companies, electronic educational
resources, government resources and others, used by
the entity and reflecting its activities. When it comes to
personal web image, a dynamic web prototype which
represents the system of his competencies is being cre-
ated.

As mentioned above, the urgency of creating
NGDLE for training has increased due to long period
of quarantine restrictions and war in Ukraine (2022).
There appeared new factors which prompted the crea-
tion of NGDLE ecosystem in the format of Web-portal
that is the digital twin of real educational institution:
uncertainty as to further course of events and remote-
ness of participants in educational process. This web-
portal provides not only for training and professional
development of specialists, but also for proper quality
of educational process management.

Thus, current trends in postgraduate education to-
gether with crisis situations dictated the necessity to
create qualitatively new model and conditions for pro-
fessional development of teachers; there has been cre-
ated a digital twin of Central Institute of Postgraduate
Education (CIPE ecosystem). Technologically this eco-
system is variable, differentiated, personality-oriented
structure functioning in view of digital world opportu-
nities.

CIPE ecosystem — Web-portal Ukrainian open
university of postgraduate education — is a digital re-
source designed to organize and support non-formal
postgraduate education (Picture 1. https://uvu.org.ua).
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It has become a complex of digital solutions aimed
at realization of following priorities: successful opera-
tion of virtual departments (Picture 2), continuous im-
plementation of educational process (an authentic edu-

cational environment was created for this purpose (Pic-
ture 3), professional development of students (thematic
webinars), coverage of innovative educational prac-
tices, etc.
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Given that the DT theory existed in various fields
for more than a decade, the authors think that it should
be considered as a state-of-the-art web tool for profes-
sional development in crisis conditions. After all, DTs
allow to combine methods, forms, tools, content and
systems that in synergy will optimize and modernize
the educational process, and consequently will lead to
obtaining of quality results in postgraduate education.

The identified trends in creation of DT and for-
mation of ecosystem indicate that Ukrainian educa-
tional system is expected to enter the stage of innova-
tive changes adaptable to crisis conditions. Ukrainian
open university of postgraduate education is an indis-
pensable innovative resource which unites Ukrainian
educators focused on quality teaching and obtaining
quality educational results.
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Abstract

In the article presents the results of the theoretical survey of inclusive education of children with special needs
in the law of Ukraine on education. The benefits and positive experience of inclusive education in the New Ukrain-

ian School are discussed.
AHoTanis

V cTarTi BUCBITIAEHO Pe3yabTaTH JOCIIIKEHHs OpraHi3amii IHKIO3WBHOIO HABYaHHS IiTeH 3 0COOIUBUMU
OCBITHIMH TOTpe0aMu B YKPaiHCHbKOMY OCBITHROMY ITpocTopi. OOIpYHTOBYIOThCS MEPEBaru Ta MO3UTHBHUIA J0C-

BiJl IHKITFO3WBHOTO HaBYaHHA Y HOBiil ykpaiHCHKii MIKOMTI.

Keywords: children with special educational needs, higher education institutions, New Ukrainian School

Conception, teachers’ professional training.

KurouoBi ciioBa: JiTv 3 0COOMMBUME OCBITHIMH mOTpebamu, , 3aKiajau Buioi ocBitu, Konneniis HoBoi

yKpaiHchKoi KoM, npodeciiiHa miAroToBKa BUNUTENIB.

Kypc ykpaiHCbKOi ep>kaBH Ha €BPOIICHCHKY 1HTe-
rpailito BUMarae neperiisily OCHOBHUX IiJXO/IB JI0 Ha-
BYAHHS i BUXOBaHHSI, aJ)Ke OCBITa OyIia 1 Hajasi 3aiu-
IA€THCS] HAWBUINUM HalliOHAJIBHUM TIPIOPUTETOM, OC-
HOBOIO IS PO3BUTKY OCOOHCTOCTI W CYCIiNBCTBA.
ToMy cTBOpeHHSI BUCOKOE()EKTHBHOI CUCTEMH SIKICHOT
OCBITH — II¢ 00’€KTHBHA BUMOT'a Jacy.

VYkpaiHCBKHH BEKTOp, CIpSIMOBaHUN Ha (popmy-
BaHHS JIEMOKPAaTHYHOTO i TOJEPAHTHOTO CYCIIJIbCTBA
BHMArae BiJ HaIllOi OCBITHBOI CIIUIBHOTH PO3YMIiHHS Ta
MIATPUMKH KOXKHOT 0coOucTOCTI 3 yciMa 11 ocobnmBoc-
TAMH, a TOMY ITpo0OJIeMa HaBYaHHSA JIiTeH 3 0COOIMBUMU
OCBITHIMH MOTpeOaMK He BTpaTHIIa CBOT aKTyaJIbHOCTI.

JleMokpaTuuHi 3MIiHU B YKpaiHCBKOMY CYCIiJIbC-
TBI 3yMOBHJIM OHOBIICHHSI IIXO/IiB JI0 OpraHi3awii Ha-
BYaHHS JIiTe 3 OCOOJMBUMH OCBITHIMH IOTpeOaMu.
Tak, y Konnenmii «HoBa yxpaincbka mikona» ta Mero-
JUYHUX PEKOMCHJAINSIX IOJ0 OpraHi3amii HaBYaHHS
0ci0 3 0co0IMBMMH OCBITHIMH TOTpeOaMM 3a3Haya-
€TBCS, WO JUIl TakWX 3100yBaviB OCBITH MOBHHHO
CTBOPIOBATHCS] YMOBH JUIS 1X HABYAHHS CIIBHO 3 OJI-
HOJIITKAMH Yepe3 3alpoBa/KEHO 1HIMBIAyaTbHIX MIPO-
rpam pO3BHUTKY, LIO IependavyaroTh MCHXOJIOro-Te/a-
TOTIYHUI Ta KOpEeKIiifHO-peabimiTariiHuii CcympoBis
[3; 4; 5].

Kpim Toro, y mexax peamizanii HarmionansHO{
cTpaTerii 31 cTBOpeHHs 0e30ap’epHOTO MPOCTOPY B YK-
paiHni Ha nepiof 1o 2030 poky, 3aTBepmKkeHor0 Kadmi-
HOM y 2021 poui, NpiOpUTETHUMH 3aBJaHHSAMH OYJI0

MIOCTaBJICHO «CTBOPEHHs PIBHUX MOMIIMBOCTEH Ta Bi-
JIHOTO JIOCTYITy JI0 OCBITH, 3a/I0BOJICHHS OCOOJIMBHX
OCBITHIX NMOTPeO YCiX yYaCHUKIB OCBITHHOTO IPOLIECY,
CTBOPEHHS IHKJIIO3MBHOTO OCBITHBOTO CEPE/IOBHIIIA. ..
HeoOxigarMu ymoBaMu (OpPMYBaHHS 1HKIFO3MBHOTO
CepeJIOBHUINA B 3aKJIaax 3arajbHol CepeaHbOI OCBITH €
MTOJTOJIAHHS COMiaJbHUX Ta ICUXOJIOTIYHUX Oap’epis,
BIIPOBAPKCHHS TI€/IarOTiKM IMApTHEPCTBA, CTBOPECHHS
YHIBEPCAJILHOTO N3aifHy Ta pO3yMHHUX MPUCTOCYBAaHb
y 3aKJiaJiax OCBITH B Mexax 06e30ap’epHoro (hizuuHOro
npoctopy» [3].

[MuranHs opraHizaiii iHKJIIO3MBHOTO HABYAaHHS Y
3aKjaJiax OCBITH I[IKaBMJIM YKPaiHCHKHX Ta 3apyOix-
HHUX ydeHHX 1 fociignukiB. Cepen aBropis: €. AHTO-
utyk, O. bapanosceka, O. boponina, JI. bynsk, 1. Jlem-
4yeHko, B. /1303, C. €Edimona, A. Komymaesa, I'. Koca-
peBa, T. JlykiHa, I. JIyuenko, B. JIsmenko,
C. Muponosa, 0. Haiina, M. Ponnenok, O. Poconuk,
C. Cemak, B.Cunubo, H. Cogi#i, O. TapanueHko,
3. [lesmiB, A. llleuyk, A. Illomosa Ta iHmIi.

OpmHak 1 Ha CHOTO/IHI BUHUKAE HEOOXiTHICTh PO3-
poOKHM He JuIIe HOBUX METOIB i (hopM pobOTH, CrIps-
MOBaHHX Ha IiJTOTOBKY BUUTEIS, & i BU3HAYECHHS THX
MEPCIEKTUBHUX MOKJIMBOCTEH iHTerpamii pisHHX Ha-
psiMiB poOOTH i3 3700yBa4aMu OCBITH 3 OCOOIMBUMHU
OCBITHIMH TMOTpeOdamMu, BHBUCHHs 3apyOiKHOTO H0C-
Billy, IO MOXXHa €()eKTHBHO BUKOPHCTOBYBATH Y IIPO-
meci mpogeciiHo-MeIarorigHo  MiITOTOBKH YYUTEIIB B
ymoBax HoBoi ykpaiHChKOT IIKOIH.
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PiBHUI HOCTYN 10 SIKICHOI OCBITH € HEBiJ €MHHUM
MPaBOM KOXHOI TUTHHU. HeoOXigHICTh 1HKITFO3HMBHOT
OCBITH 3yMOBJICHA THM, II[0 YUCIIO JIiTEH, sIKi TOTpeOy-
IOTh KOPEKIIHHOTO HABYaHHS, HA KaJlb, HEYXHIHHO PO-
cte. B 0CHOBY iHKITFO3UBHOI OCBITH MOKJIaZE€HA 1160710~
Tis, SIKa BUKIIIOYA€E OyIb-IKy MUCKpHUMIHAIIO HiTeH i
3a0e3medye 0THAKOBE CTABIIEHHS O BCIX JIIOJCH, aie
CTBOPIOE CIIEIialbHI YMOBH AJIS AiTeH 3 0cOOMMBUME
ocBiTHIMH moTpeOamu. HapuaHHS miTeit 3 ocobmmBOC-
TAMU MICUXO(I3UTHOTO PO3BUTKY HA ChOTOHI € OJTHUM
3 HaWBaKJIMBIIIUX 3aBAaHb AJsl KpaiHu. Tomy HeoOXi-
JTHO CTBOPHTH JIACHO IHKITFO3UBHE CEPEIOBHIIEC B 3a-
KJIaJlaX OCBITH, JI¢ KOXKEH MOXKE BIJUyTH BaXIUBICTh
cBoro icHyBaHHs. CyCHiIBCTBO 3000B’s13aHE TATH MO-
JKJIMBICTH KOXKHIHM TUTHHI, HE3aIeXKHO Bif i moTped Ta
iHIIAX 0OCTaBHWH, MOBHICTIO peaii3yBaTH CBii MMOTEH-
IiaJl, TPUHOCUTH KOPUCTH CBOiil nmepxasi. [loTpiOHO
3pobuTH Bce, MO0 Taki OiTH BimdyBanu cebe moTpid-
HUMH Y XKHUTTi, 00 HaifO1Ib1Ie Y CBiTI BOHH XOUyTh OyTH
TaKHMMH, SIK BCI.

Ha >xanp, paniiie aiTé 3 0COOTMBUMHU OCBITHIMU
NOTpedaMy MaJlu JIMIIE MOXKIIMBICT OTPUMATH OCBITY
y cleliajbHUX 3aK/Iajax OCBITH abo 3a IHIUBITyasb-
HO (opmoro HaBuaHHs. 3 yacy parudikanii Ykpai-
Hoto Kongenuii OOH npo mpaBa iHBaiiziB, 30KpemMa
ctaTTi 24 «OcBiTay, 1€ 3a3HaY€HO, IO «OAHHUM i3 30-
00B’s13aHb AeprKkaB-yIacHUIb JaHO1 KoHBeHIIi1 € 3a0e3-
TICUYCHHSI IHKIIFO3UBHOI OCBITH HA BCIX PIBHSX, IepiKaBa
B3su1a Ha cebe 1 KonBenmis npo mpasa inBamigis. Cr.
24. 26 Mi>XHapOJHI 3000B I3aHHS CTBOPUTH YMOBH JIJIS
HaBuaHHA 11 aiteid 3 OOIT 3a miceM IXHBOTO TIPOXKU-
BaHHs Ha 0a3i MOMIKITBHUX Ta 3aKJajliB 3arajibHOI ce-
penHboi ocBiTHy. Lli il miATpUMYIOTBCS TAKOXK uepe3
peanizaniero Konrnenmii HoBoi ykpaiHChKOT IIKOJTH.

Tak, Hanpukiag, nepeOyBaHHs JiTed 3 ocoOu-
BUMH OCBITHIMH [TOTpeOaMu y Kj1aci 31 30pOBUMH OJI-
HOJIITKaMH Jja€ iM 3MOTY PO3BUBATH BiAIOBIHI KOMY-
HIKaTHBHI Ta CcOIiajJbHI HABUYKH. 3BHYaliHa coliajbHa
B33a€EMOJIisl CIIPHS€ BCTAHOBICHHIO JIPYKHIX, TIO3UTHB-
HUX CTOCYHKIiB. CIIOCTEpIraeThes MOKpaIIeHHs KOHIIe-
HTpAIlil yBard, mam’sTi, MOCUJICHHS MOTHBAIII{ 10 HaB-
yaHHsA. HaOyBaeTbcsl yCHiNTHHNA JOCBIJ OBOJIOMiIHHS
BMIHHSMH, HEOOXITHUMH JIsI aKTHBHOTO CaMOCTiii-
Horo kuTTs. J{ist yenimHoi peanizanii iHKIIFO3UBHOTO
HaBYaHHS MalOyTHBOMY BYMTEINIO TOTpiOHA JOMOo-
Mora, siK-OT:

— sIK OpraHi30ByBaTH OCBITHIH MPOIIEC IS BCIX [i-
Teil 0e3 BHMHSATKY, HE3QJISKHO BijJ CTaHy 370pOB’sl i
MICUXI9HOTO PO3BHUTKY;

— SIK 3aJyYUTH BCiX JAiTeil 3 0COOIMBHMU TOTpe-
0aMu 70 THX 3aKJaJliB OCBITH, sIKi O BOHH BiJIBiyBaH
13 33/I0BOJICHHSIM, HE MAIOYH MICUXIYHUX 200 Qi3HUHUX
00MeIKEeHb;

— SIK IPAaBUJILHO BUKOPHCTOBYBATH Pi3Hi (HopMH,
METOJIY 1 BUIU pOOOTH AJis 3a0e31meueHHs pi3HOMAaHIT-
HHUX OCBITHIX MOTpeO y4HIB.

Ile o3Hauae, mo0 0cOOMMBOI yBaru moTpeOyroTh
TaKi JUCIUIUTIHU y Tpo(eciiiHii MiAroToBIl NeJaroris,
SIKi B IOAAITBIIIOMY Jaiv O MiATpYHTS peasizalii iHKIIro-
3WBHOI OCBITH Yy Cy4acHHX 3aKjajax 3araibHoOi cepe-
HBOI OCBITH. OCKUIBKH BYHTENh IOYATKOBHX KIIACiB
CTaHEe TEepIIUM HACTABHUKOM JIUTHHU 3 OCOOJMBUMH
OCBITHIMHU TOTpeOaMu, TO, BIJIOBIAHO, BiH MOTpeOye

0COOJIMBOT MIJrOTOBKH A0 OpraHizamii Takoro ocBit-
HBOTO Iporecy i cepenopuiia. OCh HOMY BBRXKAEMO 32
MOTpiOHE BBEIECHHS B OCBITHI IPOrpamMH MiATOTOBKH
TIe1aroOTiB Ta, BiAMOBITHO — Y HABYAIBHI IJITAHA — TAKUX
HaBYAJIbHHUX AWCIMIUIIH, SK-0T: «[HKIIO3MBHA OCBiTa»
(«OcHOBH 1HKITFO3UBHOI OCBiTHY»), «OCOOMHUBOCTI poO-
00TH B IHKITIO3UBHOMY Kiaci», «OCHOBH KOPEKIiHHOT
mearorikmy, «OcoOIMBOCTI PO3BUTKY AiTeH 3 0c00IH-
BHMH OCBITHIMH mToTpeOamn», «CTBOPEHHS 1HKITIO3UB-
HOT'O OCBITHBOT'O CEpPEIOBUILAY, SIKI € HAWOUIbII edek-
TUBHUMH Yy TnpodeciifHiii MmiIroToBui NeaaroriB B3a-
raji, st HOYaTKOBUX KJ1aciB — 30KpeMa.

Mu nepexoHaHi Ta NiATPUMYEMO CITYIIHI IPOIO-
3MLIT HAIIUX CTEUKXOJIAEPIB LIOA0 3alpOBaUKEHHS Y
MiATOTOBKY MaiOyTHIX memaroriB y MukomaiBCbKOMY
HaIioHabHOMY YHiBepcuteTi iMeni B. O. CyxomiiH-
CBKOTO TaKOX BHOIPKOBUX IHUCIUILUIIH, B IKAX PO3KPH-
BAIOTHCS TEOPETUYHI ACTICKTH iHKITFO3UBHOI OCBITH, 3a-
caJiy 1HKIIFO3UBHO] MTEAArOTiK! Ta CTBOPEHHS 1HKITFO31-
BHOTO CEpElOBHINA SIK OCOOJMBOTO OCBITHBOTO
KOMITOHEHTA MiJl Yac MiATOTOBKKM MalOyTHIX YUHUTEIIB
MOYaTKOBHX KJIACIB.

Cepen Hux: «JlucraHiiiiHe HaBYaHHS 0Ci0 3 0CO-
OnuBHMH TOTpeOamu», «JloromeanyHe KOHCYJBTY-
BaHHs», «ApT-TeXHOJIOTI] Ta apT-Teparmisy, «lctopis
IHKITIO3UBHOTO HaBUaHHs», «ColliajgbHa TICUXOJIOTIis,
«CormiansHa megarorikay, «Jloropurmika Ta irpu y J1o-
TOTNIEANYHIH POOOTI», «ACUCTYBAaHHS B iHKIIFO3UBHOMY
CEepeIOBUII» TOIIIO.

[Tpomec MmiATOTOBKM CTYICHTIB 1O CTBOPEHHS,
OCBO€HHS I yNpOBa/LKEHHS 1HKJIIO3UBHOTO OCBITHBOTO
MIPOCTOPY MOYATKOBOI IIKOJH y napaxurmi «HoBoi yk-
paiHCBhKOi mIKoIU» € GararomipHuM 1 TpuBanmum. st
YCBIZJOMIICHHSI LILOTO SIBUIIIA BAPTO 3’SICYBATH, SIKi Haii-
OLUIBII ICTOTHI MPOLIECH, SIBHUIIA, 00’ €KTH B3aEMOJIIIOThH
i3 HUM. MU MaeMo Ha yBa3i BUKOPUCTaHHS MMOTEHIIIN-
HUX MOXJIMBOCTEH PIZHUX IOUCUMIUNH Juisi (opmy-
BaHHS 1HKITFO3MBHOI KOMIETEHTHOCTI MalHOyTHIX y4u-
temiB. Tak, HanpukIazd, y po3aini (kypei) «BBeneHHs B
MearoTivyHy MisTbHICTE» HEOOXiTHUM € CTaTH BHU-
BYEHHS TeMH «Bumorn JlepxaBHOTO OCBITHBOTO CTaH-
JapTy O OCOOHCTOCTI Ta MpodeciiHOT KOMITETEHTHO-
CTi IeJjaroray, 10 JA03BOJMTH PO3IIISATH Pi3HI BHIH
KOMIIETEHTHOCTEW BUMTEIIS, Y TOMY YHCJIi — IHKJIIO3H-
BHY KOMIIETEHTHICTb, SIKa € CKJIaIOBOIO 3arajbHOi Ipo-
(eciitHOT KOMIETEHTHOCTI BUNTEIIS.

VY posninax «3arajgbpHi OCHOBH MEIaroriKm» Maii-
OyTHI TeJaroru ONaHOBYIOTh TaKi BKJIWBI TEMH, SK-
ot: «OcBiTa SIK CyCITIbHE SBUIIE | MearoriaHui mpo-
mec» 1 «OcBiTa SIK IUIECHPSIMOBAHUAN MPOIEC BHXO-
BaHHS 1 HaBYaHHS B iHTEpecax JIIOAWHH, CYCIIIbCTBA 1
nepkaBu». [lpn oMy HEOOXiZHO MPUAIIMTH 0CO0-
JIMBY yBary mnpoOJieMi JIOCTYIY KOXKHOI JIFOJMHH 1O
3100yTTs SIKICHOT OCBITH Ta CBOOOAM BHOOPY criocoOy
OTpUMAaHHS OCBITH, B TOMY YHCIIi i JJIs JTFOIeH 3 00Me-
KEHUMHU MOXKJIMBOCTSIMHU 3/I0POB’SI.

V posnim «Ilemaroriku» «/lumpakTuka» Ta Kypci
«Meroauka BUXOBHOI poOOTH», 0COOIHMBY yBary Tpeba
3BEPHYTH Ha NPUHLMUIN HABYAHHS 1 BAXOBAHHS, Cepel]
SIKHX OCHOBHHM € TIPHHIIMIT TYMaHiCTHYHOT CIIpSIMOBa-
HOCTI OCBITHBOT'O TIPOIIECY.

BaxnmBe Micie y miIrorosui Heaaroris ao po-
60TH i3 JITbMH 3 OCOOJMBHMMH OCBITHIMH IOTpebamMu
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HaJISKUTh TakoX Kypcy «CouianbHa menparorika» i —
BiAnoBinHO — Takux TeM: «CoriaabHe BUXOBAHHA 1 CO-
ianizarnis ocobuctocti», «Cim’s ik Cy0’€KT meaarori-
YHOI B3a€EMOJI{ i COIIOKYIBTYpPHE CEPEIOBHIIE BHXO-
BaHHS Ta PO3BUTKY JAWTHHHY», BUBYCHHSI SIKHX CIIPSMO-
By€ Ha BaXIMBICTh BUXOBaHHS JIUTHHH, OCOOJIHMBO 3
00MEXKEHUMH MOXKIIMBOCTSIMHE 3I0POB’ S, B YMOBaX BJIa-
CHOI ciM’{; 3HAYYIIICTh COIIaTbHOTO OTOYEHHS 3BUYal-
HUX OJHOJITKIB U €peKTHBHOI coIliai3artii.

Kpim ToTO0, SIKII0 MM X04eMO, 11100 y Hac Oyia ak-
THUBHA ¥ caMOCTiliHa, OCBIUCHA Ta 3J0POBA MOJIO/b, TO
ii moTpiOHO NOCTIHHO MiATPUMYBATH, CIIPUATH CaMOpe-
autizariii, CaMOpO3BHUTKY Ta CAMOHABYAHHIO BCHOT'O IIPO-
TsiroM KUTTA. Lle, y cBoro uepry o3Havae, 110 MOCTii-
HOTO TIEPEerJISAY OCBITHIX IMPOTrpaM HiATOTOBKH (axiB-
OB 3 YypaxyBaHHAM CIHeIU(}iKH IHKIIO3HUBHOTO
HaBYAaHHS BHUMAararoThb YCi 3aKJIaiyl BHIIOi OCBITH, IO
3IHCHIOIOTH MIATOTOBKY IMEAaroTiB.

Peaizaniss HOpMaTHBHO-TIPAaBOBHUX TOKYMEHTIB y
Hogiit ykpalHCBKii ITKOJII 010 HABYAHHS JiTeH 3 0CO-
OJIMBUMHU OCBITHIMH NOTpeOaMu 3a0e3MeUyeThCs Yepe3
X HaBYaHHS 32 IHAWBIIyalbHUMH HABYAILHUMH I1J1a-
HAMH 1 CHCTEMAaTHYHUM MEIUKO-COIIaIbHIM Ta IICHXO0-
JIOrO-TMIeIaroriyHUK CYMpPOBOAOM, IO OXOIUTIOE Pi3HO-
MaHITHUH KOHTUHI'CHT y4HIB 1 AU(EPEHIIIOE OCBITHII
npouec. [Ipore mis Toro, mo6 epeKTUBHO 3IiliCHIO-
BaTH npodeciiiHy AisUTPHICT B YMOBaX iHKIIFO3HBHOTO
HABYAHHS, BAYKIIUBO HE JIUIIE TTOCHICHHS MUTOMOI Baru
BIIIMOBIMHUX 1 BX€ Ha3BaHMX HAMH HAaBUYAIBHUX HC-
IUIUTIH, @ § TIeperiii miAX0iB 10 OpraHizarii OCBIT-
HBOT'O MPOILIECY Y 3aKiajaxX BHIIOT OCBITH Ta ONTHMA-
JIbHE BUKOPHCTAHHS BHYTPINIHBOI # MIiXIpeaMeTHOT
inTerpauii. Lle, no nepie, 3a HaIMM NEPEKOHAHHSM 1
JIOCBIJIOM, J03BOJIUTh YHUKHYTH IyOIIIOBaHHS y BH-
BYEHHI OCBITHIX KOMIIOHEHTIB Yy IporpaMax rnpodecii-
HOI MiJrOTOBKM IEAarorie, a, mo apyre, Oyae BUCTY-
MaTH 4YacOBUM CKOHOMIYHMM YHHHHUKOM, IO CIpPHUS-
THUME PO3BUTKY CAMOOCBITH, MOCHJICHHIO MPAKTHYHOT
CKJIAJIOBOI Ta BUKOPHUCTAHHIO AyalibHOT OCBITH Y ITiATO-
TOBIIi MTEIaTOTIB IS CyYacHUX 3aKIJIaiB OCBITH.

OTxe, npobiema peasnizauii iHKIFO3UBHOTO HaB-
YaHHs y 3aKJIa/laXx OCBITH Pi3HOTO PiBHS € Oararoacie-
KTHOIO Ta nependayvae il po3risiny 3 MO3ULIH AepxKaB-
HO{, COILIaNbHOI, OCBITHBOI IONITHKH, YIPABIiHHS 3a-
KJIaJlaMH OCBITH 1 Cy4acHHX HaJ0aHb ICHXOJOTO-
mefarorigHoi Hayku. Jlume mpu TakoMy Hiaxomi Mo-
YKEMO TIepe0aYnTH COIliallizalliio XiTei 3 0coOIMBUMU
ocBiTHIMHE ToTpebamu. OKPEeMOro MOAaNIbIIOr0 PO3T-
Ty moTpeOyroTh BU3HAYCHHS Ta aHANi3 KPUTEPIiiB i
MMOKAa3HUKIB ¢(CKTHBHOCTI HABYAHHS JiTeH 3 0coOu-
BUMHM OCBITHIMHU notpedamu B ymoBax HoBoi ykpain-
CBHKOI IIKOJIH.
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The article is devoted to the formation of intercultural and communicative competence of students of peda-
gogical universities. The author substantiates the identification of the stages of formation of intercultural compe-
tence, corresponding to the stages of mastering a foreign culture by M. Bennett, determines their purpose and gives
methodological recommendations for organizing training at each stage. The article presents a theoretical substan-
tiation of the formation of intercultural communicative competence among students, the components of compe-
tencies, the components of intercultural communicative competence are considered.

Keywords: intercultural and communicative competence; stages of intercultural competence forming; stages
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In modern education, a special role in the training
of specialists is acquiring a focus on personality and
competence, which makes it possible to significantly
facilitate the process of students' adaptation to the pro-
fessional environment and increase its competitiveness.
At the present stage of development of society, the
problem of adequate mutual understanding in the pro-
cess of intercultural communication is of particular rel-
evance in connection with new trends in social devel-
opment.

The formulation of competence almost completely
coincides with the definition of intercultural compe-
tence by T. G. Grushevitskaya, who considers this con-
cept as “a positive attitude towards the presence of var-
ious ethnic and cultural groups in society and the vol-
untary adaptation of social and political institutions of
society to the needs of different cultural groups” [1. p.
277].

In this regard, pedagogical universities should pay
special attention to the problem of the formation of this
competence among future teachers of foreign lan-
guages. By intercultural competence, students of a ped-
agogical university understand their ability to carry out
intercultural professional communication, taking into
account knowledge of the norms of verbal and non-ver-
bal behavior in their own and other cultures. This ap-
proach not only reflects the structure of the phenome-
non, but also determines the content of the relevant
training, namely, knowledge of the linguistic and cul-
tural orientation and their application in situations of
professional communication.

The formation of intercultural competence is often
associated with the study of a dedicated foreign lan-
guage, although, as V.G. Roshchupkin’s study shows,
cross-cultural literacy of students is expected learning,
this process may be required and how to acquire inter-
disciplinary connections between pedagogy and teach-
ing methods, philosophy, cultural studies, psychology,
since "general didactic provisions are presented indi-
rectly in teaching a foreign language" [2. p.136].

In the context of higher education, for the success-
ful implementation of this concept, it is necessary to
single out several particular goals and a list of relevant
tasks aimed at their solution. Intercultural professional
and communicative competence as a general goal of
language training of a graduate of a non-linguistic uni-
versity has several private goals that make up its macro
level [3, p. 98]:

1) improvement of intracultural competence as the
readiness and ability of a non-linguist student to iden-
tify, understand and interpret concepts, ideas, norms
and rules of their own professional linguistic culture;

2) the formation of foreign cultural competence as
the readiness and ability of a graduate of a non-linguis-
tic university to identify, understand and interpret the
concepts, ideas, norms and rules of a different profes-
sional linguistic culture;

3) the development of intercultural competence as
a willingness and ability to identify, understand, inter-
pret, compare and discuss concepts, ideas, norms, rules
that make up one's own and other linguistic society's
professional worldviews.

It is assumed that students immanently master
cross-cultural skills and are prepared for real commu-
nication, but practice shows that the knowledge com-
ponent, even with practical training, is not enough for
adequate communication with representatives of other
cultures. We believe that the reason lies in the absence
of a theoretically substantiated system of exercises that
takes into account the phased formation of any action.

As a theoretical basis for the development of such
a system, in our opinion, the stages of mastering a for-
eign culture by M. Bennett can be taken, which make it
possible to trace the development of an individual's
ideas about a foreign culture and his desire / ability to
adapt to the rules of behavior within this culture [1. p.
268]. We presented the results of studying the theory of
M. Bennett in the table, which also contains our recom-
mendations for the educational process and the goal for
each specific stage.
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Stages of formation of intercultural competence

Stages of mastering a
foreign culture by M.
Bennet

Characteristics of the stage

Recommendations for the educa-
tional process

Ethnocentric stages:
Denial

Denial of cultural differences between
peoples.

Organization of international meetings,
acquaintance with foreign music, cui-

Defamation (slander)

Superiority

Reverse development

threat to one's existence.

Negative assessment, the formation of
negative stereotypes up to the actions of
extremist organizations. Emphasizing
one's high cultural status, pride, explains
the emergence of the term "developing
countries / third world countries”. Not an
obligatory stage, often manifested in
people living abroad, denigration of
their native culture, recognition of the
superiority of another.

Isolation Physical isolation (separate tribes), par- | sine, literature.
tial isolation is possible at the level of
broad categories: Europeans and Asians. | Purpose: to recognize the existence of
Separation - the erection of physical or | inter-cultural differences.
Separation social barriers on racial, religious, polit-
ical grounds.
Protection Perception of cultural differences as a | Cultivating cultural self-respect in the

face of differences. Pay special attention
to those elements of culture that are
common to all interacting cultures, and
especially to what is positive in them.

Purpose: acceptance of the presence of
cultural traditions as an objective reality

Derogation
Physical Universalism

Transcendent Universal-
ism

The stage of minimization is the last at-
tempt to maintain an ethnocentric posi-
tion. Differences are openly acknowl-
edged and not judged negatively. The
human essence is one (general physical
characteristics). All people are the prod-
uct of a single principle (man is created
in the image and likeness of God).

Emphasis that the satisfaction of similar
physical needs occurs in a specific social
and cultural context

(eg, dining at home or in a cafe). Ac-
quaintance with empirical material that
emphasizes the importance of the social
context of human behavior. Stories
about their own experience of contacts,
meetings with representatives of another
culture.

Purpose: to show the specific features of
"universal" categories, the formation of
a value attitude to culture.

Ethnorelativistic stages
Recognition

Respect for differences
in behavior

Respect for differences
in value systems

Recognition is approval. The most obvi-
ous difference is the language. Aware-
ness that languages are different in re-
flecting different linguistic pictures of
the world. Acceptance of different views
of the world, which are the basis of cul-
tural variations in behavior.

Introduction to non-verbal behavior.
Analysis of situations demonstrating
various types of behavior, analysis of the
scale of values, proverbs.

Purpose: to gain knowledge about cul-
tural differences.

Adaptation

Empathy

Pluralism

Adaptation to the conditions of another
culture. Culture is not a frozen fact, but
a process, therefore it is better to say not
that people have a culture, but that they
are involved in it, so a person can tem-
porarily behave acceptable to a foreign
culture without feeling a threat to his
own values.

Empathy is the ability to experience dif-
ferent sensations in the process of com-
munication, for example. sympathy.
Full understanding of differences in spe-
cific situations, the result of personal ex-
perience of living in a foreign culture
(usually at least 2 years, children of em-
igrants)

Analysis and reproduction of alternative
communication skills and behavioral
models. Purpose: conscious simulation
of behavior depending on the cultural af-
filiation of the interlocutor, understand-
ing the value system.
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Integration

Contextual assessment

Constructive marginality

Complete adaptation to a foreign cul-
ture, which begins to feel like one's own.
Formation of a multicultural personality.
Analysis and assessment of the situation
of the possibility of cultural behavior op-
tions (to act in Japanese or in Russian).
The personality is outside the cultural
framework, there is no natural cultural
identity, there is no absolutely correct

Playing situations from the point of view
of different cultures and analyzing the
choice of this behavioral strategy.

Purpose: interpretation of cultural dif-
ferences, formation of the skill of
switching from one behavioral model to
another.

behavior.

Thus, intercultural communicative competence is
an important professional component of a modern spe-
cialist, the basis which are laid during training in higher
educational institutions. An important task of modern
higher institutions is to create favorable conditions for
the formation of intercultural communicative compe-
tence of future specialists and the use of modern com-
puter information technologies in full.
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Today, the traditional education system cannot meet the demands of a volatile society, which eventually be-

comes unstable., Although they have academic knowledge, students often cannot apply their knowledge in a
changing life. In accordance with this, the modern education system needs to introduce new approaches in the
system of assessing students' educational achievements, in the formation of their general educational competen-
cies. The use of one of such new approaches in the assessment of students' academic achievements- formative
assessment increases students™ motivation to study, develops skills of academic independence, influences the for-
mation of personality who will be able to compete and work in his/ her future international labor market meeting

all the requirements of modern society.

Keywords: criteria- based assessment, formative assessment, students™ achievement, assessment for learning,

foreign language

Nowadays in connection with modern tendencies
in the development of education system of the world
evaluation of students' activities has become an im-
portant element of the pedagogical process, and evalu-
ation is a powerful pedagogical tool that performs a par-
ticular task of the teacher. Any evaluation activity is
based on the student's or teacher's need to get infor-
mation about how effectively their interaction takes
place during the educational process.

The assessment system is an effective tool not
only for measuring student achievement in foreign lan-
guage teaching process, but also for improving the
quality of education. Therefore, the evaluation system
is understood not only as the scale that is used when
setting marks, but, above all, the mechanism itself for
the implementation of diagnostic and developmental

activities of the teacher and student as full participants
in the educational process. Assessment is also a reflec-
tion of the process of interaction between the state and
the school, teacher and student, school and parents.
Assessment and teaching process are interrelated
processes. There are three interdependent types of as-
sessment: diagnostic, formative and summative. The
teacher will not be able to apply formative assessment
at the proper level without the results of the diagnostic
assessment. And the quality of formative assessment in
the lesson will affect the results of summative assess-
ment. By maintaining this consistency in the assess-
ment, teachers can achieve a high level of learning.
The concept of "assessment for learning” gained
its fame in 1999 after the publication of a brochure with
the same name, the author of which was the Assessment
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Reform Group from among the academies of Great
Britain, working together since 1989, in order to pre-
pare evidence materials to inform teachers and devel-
opers of methods. [1]

The work of this group was based on the works of
P. Black and D. William, who noted that the improve-
ment of learning depends on five key conditions such
as effective feedback from teachers to students, active
involvement of students in the process of their own
teaching, taking into account in teaching the results ob-
tained during the assessment, understanding how the
motivation and self-esteem of students depends on the
assessment, and students' ability to self-evaluate.

The assessment for learning approach is in the fo-
cus of solving the problem of improving the teaching
and learning processes. The most appropriate mecha-
nism for the requirements of modern society, which
takes into account the individual abilities of students
and their age characteristics, is formative assessment,
which is also called assessment for learning. Assess-
ment for learning is a process of searching and inter-
preting data used by students and their teachers to de-
termine the stage at which students are in the process of
their learning, the direction in which they should de-
velop, and how best to achieve the required level
(Group Assessment Reforms, 2002).

Formative assessment is not a tool or a case, but a
set of methods with a common feature: they all lead to
some kind of action that improves learning for Black
and William, as well as many other experts in this field.
[2]

In general, research shows that formative assess-
ment is not an instrument that is formative; it is the use
of information collected by any means to adapt educa-
tion and training, which has a "formative" advantage.

The purpose using formative assessment in for-
eign language teaching is to adjust the activities of
teachers and students in the learning process. Activity
adjustment involves setting tasks by the teacher or to-
gether with students to improve learning outcomes.
Formative assessment enables the teacher to track the
process of students' progress towards the goals of their
teaching and helps the teacher to adjust the learning
process at an early stage, and the student to realize a
greater degree of responsibility for their education. At
the same time, it should be noted that formative assess-
ment is not a new phenomenon in education. The cur-
rent assessment performed part of the function of form-
ative assessment, but this assessment often turned into
an end in itself and was realized at the level of only fix-
ing knowledge-ignorance, skill-inability and the so-
called accumulation of marks in the journal. Thus,
formative (current) assessment is understood as deter-
mining the current level of knowledge and skills acqui-
sition in the process of daily work in the classroom
and/or at home, the implementation of the operational
relationship between the student and the teacher in the
learning process. It allows students to understand how
well they perform tasks during the study of new mate-
rial and achieve learning goals and objectives.

Formative assessment is used in everyday practice
(every hour, daily). With this type of assessment, there
must be a direct communication that ensures progress

in learning. Formative assessment helps the teacher to
track progress in the classroom. Thus, it has formative,
stimulating and motivating functions for students to
learn foreign language by self-effort, and self- educa-
tion. If we imagine that children are flowers, then sum-
mative evaluation of plants is simply their measure-
ment. It may be interesting to compare and analyze the
measurement results, but this does not affect plant
growth in any way. Formative assessment is equivalent
to caring for a plant and watering it according to the
needs of plants, which directly affects their growth.

The process of formative assessment is a cyclical
structure illustrating that assessment acts as a continu-
ous process integrated with the methodology of teach-
ing and learning aimed at eliminating gaps in students'
knowledge. [3] When one gap is eliminated, another
opens up in the course of advancing to the next stage of
learning, and formative assessment is designed to elim-
inate such gaps in learning again and again.

The formative assessment process begins with
teachers defining the learning goals for a specific lesson
or sequence of lessons and determining the criteria for
their success. Successful criteria determine compliance
with the purpose of teaching and are used as the means
of control and verification in teaching. Before the be-
ginning of the lesson, these goals and success criteria
should be agreed with the students.

The next step of formative assessment is the iden-
tifying evidence of learning. The key point in identify-
ing evidence of learning, regardless of the methods and
techniques used, is that all information can help in the
development of teaching methods. According to the re-
sults of the assessment, the teacher can adjust the teach-
ing methods. Interpretation of evidence is the next key
step that should be discussed. As a result of formative
assessment, teachers determine the educational
achievements of students and analyze them, determin-
ing the level of what students have understood, what
their misconceptions are, what knowledge they have or
do not have, and what skills they have or lack. While
the interpretation of the evidence is being carried out,
teachers may not realize enough evidence to explain the
reasons for the student's academic achievements. In
particular, when implementing a pair assessment, stu-
dents can interpret the learning outcomes themselves in
accordance with the criteria of learning success.

Identifying learning gaps is also one of the im-
portant steps in the process of formative assessment in
our foreign language teaching process. The purpose of
formative assessment is to eliminate gaps between the
student's current achievements and learning goals. In-
terpretation of the proofs of the results of formative as-
sessment is the key to determining the relationship be-
tween the present status of students' learning and learn-
ing goals. The elimination of gaps is achieved by
providing feedback on the degree of assimilation of ed-
ucational material.

The next essential part of the structure of forma-
tive assessment process is feedback. To be effective in
promoting learning, feedback is needed to help students
achieve high learning outcomes. Within the framework
of formative assessment, teachers contribute descrip-
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tive feedback for students regarding the successful cri-
terion and the progress of students in order to eliminate
knowledge gaps. Some experts believe that whatever
resources would not be involved in feedback, they
should answer three main questions for students such
as “Where am I going in my studies? (what are the
learning goals?)”, “How am I progressing in my stud-
ies? (what progress has been made towards achieving
the goal?)”, “What should I learn in the future? (what
kind of activity is necessary to achieve the best learning
outcome?)”. [4] Thus, feedback should be used to im-
prove the learning process.

Adaptation/ responsibility for learning needs. As a
result of feedback, teachers plan activities to meet the
needs of students. By engaging in self-assessment, stu-
dents, they also adjust their own learning by choosing
appropriate methods and strategies of teaching and
learning.

Scaffolding of new learning. According to Vygot-
sky, the term "scaffolding™ characterizes the support in
the learning process that teachers give to students dur-
ing teaching in order to move into the "zone of imme-
diate development" from what they already know to
what they can do in the future and eliminate the gap
between their present learning and learning goals. The
teacher helps them by giving the necessary instructions
for teaching in such a way that they master complex
material, eliminating gaps in learning themselves.
Formative assessment is implemented through scaf-
folding to determine the degree of effectiveness of the
student and, accordingly, the necessary adjustment of
the teaching methodology is carried out.

The final step in the process of formative assess-
ment is to eliminate the gaps between where the student
is currently and what he wants to achieve in the course
of learning in the future. As soon as one gap is elimi-
nated, the teacher chooses new learning goals and new
gaps are created, thereby updating the cycle of forma-
tive assessment. [5]

The holistic process of formative assessment
depends on the culture of the classroom, where students
feel safe and comfortable to implement constructive
feedback from students. To ensure such a psychological
and pedagogical favorable climate, teachers must
approve the culture of the class, taking into account the
individual and age characteristics of students.

Despite of the structure of formative assessment
process, it is worth to note the main principles of form-
ative assessment that teachers in their activities should
be guided. The main principles of formative assessment
include significance that can be described as the focus
on evaluating the most significant learning outcomes
and student activities, adequacy (tracking the compli-
ance of the assessment of knowledge, skills, values,
competencies with the goals and results of training),
objectivity and fairness (implementation of thorough
development of specific evaluation criteria), and inte-
gration (the implementation of assessment as a planned
and carefully thought-out part of the learning process).
[6] Openness also plays an essential role in formative
assessment of students™ achievements in teaching pro-
cess. It can be described as informing students of as-
sessment criteria and methods in advance, before doing

the work. Students can participate in the development
of evaluation criteria. The next principle is the availa-
bility. It is striving for simplicity and clarity of forms,
methods, goals and the evaluation process for all par-
ticipants of the educational process. Formative assess-
ment should be systematic and benevolence (creating
conditions for a partnership between a teacher and a
student, stimulating the growth of achievements, aimed
at the development and support of students). Every
teacher who follows these simple principles of forma-
tive assessment in their lessons can achieve academic
success in their teaching process.

All types of assessment, and formative assessment
in particular, involve the use of carefully developed cri-
teria for organizing the evaluation of students' work.
Evaluation using criteria makes this process transparent
and understandable for all participants of the educa-
tional process. Criteria contribute to the objectification
of evaluation. The basis for the development of criteria
for assessing students' academic achievements are edu-
cational goals. The criteria can be prepared by a teacher
or with the participation of students. The joint develop-
ment of criteria (teacher — student) allows students to
form a positive attitude to assessment and increase their
responsibility for achieving the result. When develop-
ing evaluation criteria, it is important to always keep in
mind the objectives and content of the lesson. The cri-
teria developed for the evaluation of intermediate
works (formative evaluation) should describe and eval-
uate only what is stated in the goal.

The content of the criteria should be understanda-
ble to students and parents, it should be written in a
clear and accessible language. The evaluation criteria
should be brought to the attention of students (placed
on stands, on the blackboard, in the students' work-
book). Criteria help students to evaluate the quality of
their own work more objectively. The ability to evalu-
ate based on criteria remains with a person for life. The
teacher should not forget that it is necessary to acquaint
students with the evaluation criteria before completing
the task.

Effectively developed evaluation criteria and their
gradation clearly demonstrate to students what and how
will be evaluated, and also serve as a good guide for
students in the process of doing work. Gradation of cri-
teria is a description of different levels of achievement
of the expected result. According to researchers the
more specific the evaluation criteria are presented, the
better the student will understand what he needs to do
to successfully complete the tasks.

All in all, there are many reasons for the assess-
ment of academic achievements of learners in foreign
language teaching process. One of them is achieving
greater responsibility of students- ensuring the devel-
opment of students' self-esteem, ensuring a continuous
link between teaching a foreign language and its effec-
tiveness. Thus, it can be concluded that academic
achievements are determined in the scope of the totality
of knowledge, skills, and abilities in the field of lan-
guage activity, which students have the opportunity to
independently evaluate.
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POLYETHYLENE FILM AND ITS COMPOSITION AT DIFFERENT TEMPERATURES
https://doi.org/10.5281/zenodo.6606629

Godzhaev E.,

Zeynalov Sh.,

Kerimov F.,

Suleimanova A.

Azerbaijan Technical University

TEMIEPATYPHO-BPEMEHHASI 3ABUCUMOCTD JIEKTPUUECKOMN NPOYHOCTH ILTEHKA
MHHOJINDTUJIEHA U EI'O KOMITIO3UIIUU ITPU PA3JIMYHBIX TEMIIEPATYPAX

TI'ogxaes J.M.,

3eifnanos 11L.A.,

Kepumos @.111.,

CyaeiimanoBa A.C.

Asepbationcanckuii Texnuueckuti Yuugepcumem

Abstract

The study of the physical foundations of new polymeric dielectrics modified with organic additives with
improved electrical and mechanical characteristics is relevant. This paper presents the results of experimental
studies of the electrical properties of films of high-pressure polyethylene (LDPE) grade 10803-020 and the effect
of the composition and amount of modifying organic additives on them. Phthalic anhydride (FA) and ortho-phe-
nylenediamine (OPD) were used as modifying organic additives at various temperatures. The content of additives
in the composition of LDPE varied within 0.01-0.1 mass%

It has been established that the values of the activation energy of the process of electrical destruction W, as
well as the activation energy of the process of mechanical destruction U, for the LDPE film and its optimal mod-
ification do not change. However, the additive affects the value of the coefficient y, o included in the Zhurkov
equation. It has been established that the change in the properties of LDPE when it is modified with the addition
of FA and OPD is reflected in a change in only one structural-sensitive coefficients y, o (moreover, an increase in
strength properties corresponds to a decrease in vy, and their decline corresponds to an increase in ). It is shown
that the value of Wy corresponds to the activation energy of chemical bonds, and the process of electrical destruc-
tion of polymers occurs mainly through these bonds.

AHHOTALUA

I/IBY‘IGHI/IC (I)I/IBI/I‘I€CKI/IX OCHOB HOBBIX NOJIMEPHBIX JUIJICKTPUKOB, MOZ[I/I(l)I/II_[I/IpOBaHHBIX OpPraHnv4CeCKUMHU J10-
6aBKaMI/I, C IOBBIINICHHBIMHU SHSKT‘pO(l)I/ISI/I‘ICCKI/IMI/I 1 MCXaHUYCCKHNMHU XAPAKTCPUCTUKAMU SBJIAKOTCA aKTyallb-
HBIM. B ,IlaHHOI71 pa60Te MNPpUBCACHBI PE3YyJIbTAThl 3KCHCPHUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ SHCKTpO(I)I/BI/I‘IGCKI/IX
CBOMCTB IUICHOK MoJIM3THUIIeHA BeIcokoro aasneHus (II9B/1) mapku 10803-020 u BiusHUS Ha HUX cOCTaBa U KO-
JMYECTBAa MOTUPHUIUPOYIOLIUX OPraHUYECKHX 100aBOK. B kauecTBe MOANDHUINPOYIOIIUX OPraHUYEeCKUX J00aBOK
ucrnonb3oBacs Granessiii anruapun (PA) u opr-dpennnenauamuna (OD/) npu pasznuunbix Temmneparypax. Co-
Jeprkanue 100aBok B coctase [19B/] Bapuposanacek B npenenax 0,01-0,1 macc%

YcTaHOBIIEHO, YTO 3HaYEHUS YHEPTUN AKTUBALIMU ITpoLiecca AIEKTPUUECKOTo pa3pyuieHuss Wo, a Takke Hep-
sl aKTHBAIIMH IIpoIiecca Mexanuueckoro paspyiienus Ug ais miénku [19B]] u ero onTuMaibHOM MoauduKanuu
HC U3MCHACTCA. OI[HaKO ,I[06aBKa OKa3bIBACT BJIMSIHUC HAa BCJIUIUHY I(OZ)(b(l)I/H_[I/IGHT Y, O BXOJAAIINEC B YPABHCHUC
XKypxosa. YcranosneHo, uto nsmeHenue cBoicTB [IDB/] npu ero mogudukanuu nod6asxoit ®A u OD]] orpaxka-
€TCSI B I3MEHEHUHH OJJHO-JIUIIb CTPYKTYPHO — YYCTBUTEIBHOTO KOA(PPUIHEHTOB ¥, o (IIPHYEM POCTYy MMPOYHOCT-
HbIX CBOf/iCTB, COOTBETCTBYCT YMCHBIICHUC Y, @ UX ClIAy YBCIIMYCHUC ’y) HOKa3aHO, YTO BECJIMYHUHA W() COOTBCT-
CBYET DHEPIMM aKTUBALIUU XMMHUYECKHUX CBSI3€H, U MPOLECC JIEKTPUUECKOIO pa3pyLeHus OJIMMEPOB IIPOUCXO-
OUT B OCHOBHOM I10 DTUM CBA35AM.

Keywords: electrical durability, ortho-phenylenediamine, lifetime, activation energy.
KaroueBble ciioBa: QJICKTPUYCCKas JOJITOBCUYHOCTD, OpTO-(l)CHI/IJ'IeH,Z[I/IaMI/IH, BpEMs JKU3HU, SHCPI'HUd aKTHUBA-
ouu.

Lenbto ycTaHOBIICHUS BIUSHUS TOOABKU HA KHHE-
TUYECKHE XapaKTEePUCTHKH MPOIIECca ANMEKTPHYECKOr0
pa3pymeHus, B YaCTHOCTH, Ha 3HEPTUIO aKTUBAIIHH,
ObUTa M3y4eHa TEMIIEPaTypHO — BPEMEHHAs 3aBHCH-
MOCTh 3JIEKTPHUYECKOW MPOYHOCTH (T.€. 3aBHCUMOCTH
AIIEKTPUYECKON JIOJITOBEYHOCTH OT HANPSHKEHHOCTH

AIEKTPHYECKOTO TOJIS MPH PA3IMIHBIX TEMIIEPaTypax)
st ucxoanoro [I19B/] u ero ontumansHOi Monuduka-
L.

BrI60p 2neKTpUYeCKUX pa3psioB B KAU€CTBE BIIH-
SIOIMUX (aKTOPOB OOYCIIOBIIEH TEM, YTO HUX BO3JEH-
CTBHE BBI3BIBACT ICCTPYKIHUIO (Pa3pPbIBBI XUMHUYECKUX
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CBsi3ell) MONMMEpPHBIX LEeNel B pe3ynbTaTe uero usMe-
HSIIOTCSI MEXKMOJIEKYJIIpHBIE CBs3H [ 1, 2]

HccnenoBanus MpOBOJUIOCH HA IPOMBIIIICHHBIX
arperaTax nepepa0oTKH IractMacc Ha Mapkax 10803-
TO B /IBa dTara.

B wucxomHoe cripbe, TpaHynupoBaHHEI [1DB]]
Mapku 10803-020 meTomoM MEXaHHYIECKOTO CMEIIIHBa-
HUS BBE/ICHBI NPENIOKEHHbIE N00aBkH. CMeImuBaHne
mmiock okoio 30 muH. Ilepen BBeneHreM 100aBKH B
II9B/, ux nucneprupoBaiy Npu NOMOIIY CUTOrO aHa-
JM3a, Ha yCTAHOBKE VIS ONpPENAEIEeHUs 3€pHOBOIO CO-
ctaBa. Pasmep vactun cocraBun Mensie 50 mxm. Ile-
pepaboTKa JIaHHOTO CBHIPbS B IUIEHKH MPOU3BOJIHUIACH
Ha TNPOMBIIUIEHHOM o0OopynoBanuu Mmapku JIPTI45-
700M.

W3mepeHne BpeMEHH XH3HM (BPEMEHH 1O IpO-
00s1) HMccIemTyeMBIX MOJIMMEPHBIX IDIEHOK MOM AEH-
CTBUEM 3JIEKTPUUYECKOTo Mois ¢ yacrtorod 50I'n mpu
pa3’NUYHBIX TEMIEPATYPax OCYIIECTBIIOCH 110 METO-

nuke, onrcaHHoi [ 3 ]. B xauecTBe BHICOKOBOIBTHOTO
lgt,c
#7 3 3
>
6.2

a —

HCTOYHMKA HCIOJIb30BasIack ycTaHoBka Thna ANUN-70.
Bricokoe HampspkeHHe IMoJAaBanach IEKTPOAY AHa-
MeTpom 10MM co ckopocThio 1kB/cek. a anekTpon aua-
MeTpom 30 MM OBLT 3a3eMJIEH.

Ilepen wcmbiTaHMeM Ha TPOOOH TONIIMHA KaXK-
Joro 00pasia, KOTOPbIil IMel GopMy IPSIMOYTOIEHUKA
c pasmepamu 50x45 MM, wu3Mepsutach HpUOOpPOM
N3B~2 B 6-8 pabounx Mecrax, OCIIE Yero HaX0AUIOCh
cpenHeapu(MeTHIecKkoe 3HadeHHE. TonmuHa IEHKH
II9B/1 1 ero xommno3uruu 0611H 4050 MKM.

ITpn KaxIO0M M3MEPEeHHH TeMIepaTypa HCIIbITa-
HUN MOAJEPKUBATACH MTOCTOSIHHOW C MOMOIIBIO MPH-
6opa Tuma OI1 B2-10.

Ha puc.] mpuBeneHbl 3aBUCHMOCTH Jiorapupma
BPEMEHHU KHU3HU NoIuMepHbIX M€Hok IIOBJ[ u ero
kommo3zumn [19BJ1+0,05 macc % ¢raneBoro aHrua-
puma (PA) +0,05 macc % oprdeHMICHINAMUHA
(OD]J]) oT HaAMPSKEHHOCTH DJIEKTPUUECKOro Mo E
pu Temneparypax (163, 133, 103 K).

E-107,B-m?

Puc.1 3asucumocms nozapugma snexmpuuecxoii donrzoseeunocmu naénuxu IHOBJ (1-3)
u e2o onmumaneHou moouguxayuu (1 -3’) om nanpasicénHocmu I1eKmpuYecKo2o
noas npu memnepamypax 1-163K; 2.2-133K; 3.3-103 K.

Bunno, uto Bo Bcex Temmepatypax ans [I9Bl u
ero MOIU(UKaIMK BBIIOJIHAETCS JIMHEHHOE YMEHBIIIe-
aue lgzzoT E

W3BecTHO, 4TO MpH MOCTOSHHBIX TEMIIEPATypax
3aBHCHUMOCTb BPEMEHH )KU3HHU 7k OT £ BBIpa)kaeTcst IKC-
MOHEHIINATBHOHN (popMyIoii:

TE:Bexn(N}!E ),

rae napaMeTpbl Bu }r 3aBUCAT OT HPUPOABI ITOJIH-

Mepa U TEMIEPATypbl UCIIBITAHUS.
IIpyuéM ¢ yMeHbLIEHHMEM TeMIepaTyphl Iapa-

Mmetpel B u ' yBenunuuBarotcs. [Ipu sKcTpanonsuuu

npsiMbeIX B koopauHatax IgT e oT £, COOTBETCTBYIOLIMM

pa3IMYHBIM TEMIlepaTypaM, B CTOPOHY OOJBIINX
HanpspKEHHOCTEW M MasblX BPEMEH JKU3HHU, OTU Nps-
MBI€E TIEPECEKAIOTCS B OJHOM TOYKE — ITOJIFOCE MPH 3HA-

YeHUH dIeKTpUdeckoil noiroseynoctu T x=10"2¢ .

Kak BumHO U3 puc.1 npeanoiaoKeHHbIe OpraHude-
CKue 100OaBKH 3aMETHO yIy4IlaeT eKTPOPHU3NIECKUe
cBoricTB muéuku [19B]] 1 ero cTabMIBHOCTH B YACTHO-
CTH MOTEPH 3JEKTPUIECKON TPOYHOCTH B 3aBUCHMOCTH
ot temneparypsl. [Inéaku [19B]] (McxoqHOI) cOCTOB-
nseT = 43% (MPOUCXOIUT yMEHBIIEHUE AIEKTpHUUe-
ckoit mpounoctr ot 14107 go 8-10'B M) To momo6-
HOE YMEHBIICHHS HJIEKTPUIECKOH MPOYHOCTH IIIIEHKH
M5B/ ¢ Mmomuduupyromumm 100aBKaMu COCTOBIISIOT
sais 10%.

OnsITHBIE JaHHBIE, MpEACTaBICHHBIE Ha puc. ]
MO3BOJISIFOT Tpu E=CONSt mocTpouTs 3aBHCHMOCTH
AIEKTPHUYECKOHN TOJITOBEYHOCTH OT TEMIIEPATypHI B KO-

opaunarax IgT e = f(1/T)
Ha puc. 2 nns TI9BJ] u ero Mmonudukamnum moka-
3aHbl Takue 3aBucuMocty IgT e ot 1/T pu pa3inndHbIX

MOCTOSIHHBIX 3HAUYCHUSX F.
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Puc. 2. Temnepamypuuie sagucumocmu snekmpuueckot ooneoseunocmu naénxu IHIOBI (1-3) u e2o
onmumanshoti moougurayuu (1-3) npu paznuuneix snauenusx nanpsajicénnocmu snekmpuieckozo noas E-107,
Bwm:1-10 Bmt; 2-13 Bw; 3-15 Bt 17-15 BowY; 2-17 Bt 3419-107 Bt

Kak Buano u3 puc. 2 3aBucumocts lgzz ot 10%/T W(E) = 2,3RT (IgTe-1gC) )
MpU Pa3IMYHbIX £ ¢ OCTaTOYHON TOYHOCTU OKa3bIBa-
€TCsl JINHEHHOM.

OpHaxo, MPU ATOM MPSIMBIE, OTBEYAOIINE PA3IHU-
HBIM 3Ha4eHUsIM E, 00pa3yloT «remMrepaTypHbIi Beep»
C INOJIOCOM, CMEIIEHHBIM Ha JIEBYIO CTOPOHY OT OCH
OpAMHAT U T00aBKa HE BIMSICT HA MOJIOXKCHHUE MOJTIOCA.

B TakoMm ciyuae BeIpa)keHUE JJIs TEMIIEpaTypHOU
3aBUCUMOCTH DJIEKTPUIECKON JOITOBEYHOCTH MPUOITH-
’KEHHO MO>KHO NHCAaTh B BUJE:

MOskHO Berauciauts W(E).

Ha puc.3 npuBeeHbl 3aBUCHMOCTH SHEPTHU aKTH-
BallMK TIpoIlecca AIEKTpHYecKoro paspymenus W ot
HaIPsLKEHHOCTH JIEKTPUYECKOTO MOl £ Ui MI€HOoK
I[I9BJ] u ero mMoaudukaiuy, BEIYUCICHHBIC IO (Hop-
Mmyie (2)

Bugno, uto cBsa3p W u E ITUHEHHBI B €€ MOXKHO
BBIPa3HTh B BUJIE

W (E) W=Wo-yE ®)

=C(E)exp (—) . (1) B stom BbIpaskeHun Wy moydaercs ImyTeM JKC-

RT Tpamossiuy 3HaueHun 3apucumoctd W(E) mpu E—0),

a Y- CTPYKTYPHO —4YYBCTBHUTENBHBIH KOI(HINEHT,
orpeaenseMblii n3 HakiaoHa rpaduka W(E).

CrieioBaTeNbHO, 3aBHCHMOCTH  AJICKTPUYECKOM
JIOJITOBEYHOCTH 7r OT HANPSHKEHHOCTH O3JIEKTpHYe-
ckoro nonsi £ M ot TemmepaTypbl I MOXET OIHUCHI-
Bathcs popmymoii (1).

Bemnunna W(E) massiBaetcs sHeprueil akTuBa-
MK Tpoliecca 3JIeKTPUYecKoro paspyiieHus. Kax
BUJIHO M3 PUC. 2, IPEIIKCIOHEHIIMATbHBIA MHOKUTEIb
C c1ab0 3aBUCHT OT HAINPSHKEHHOCTH 3JIEKTPHUYECKOTO
noJist E.

3ammcas Gopmyiry (1) B BUIE

20—\

AN
DN
-

W, kkan/ monb
-
Qo
|

E-107,B.m1
Puc. 3. 3aeucumocmu snepeuu axmusayuu npoyecca snekmpuseckoco paspyuienuu naéuxu IHIBJ (1) u eco
ONMUMATLHOU MOOuGuKayuu (2) om HAnps’CeHHOCMU ILEeKMPULECcK020 NOJis

BrluncneHHble 3HaueHUA napameTpoB Wy, y ans 3), a TakKe KPaTKOBPEMEHHOM 3J1eKTpUUYECKOl mpou-
[I3B/ u ero ontumanbHOM Moandukanuu (u3 puc. 2u  HoctH (mipu 163 K u tg=1 cek.) noka3ansl B Tabiuie.

Tabuma
Wo, xcan mm [ E, kB/MM (mpu Uo,, a,
51 o s | dvcaigen | |
0,046 140 21 0,101
3B/ +0,05 macc.% ¢ranessriit anruapuna +0,05 20 00411 234 21 0091
macc.% opTo-(heHuJIeH TuaMuHa ' '
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Jnst cpaBHEHHMS B 3Ty TaOJIMIly BKIIOYECHBI 3HAYE-
HHsI OHEPIMU aKTHBALMM IPOLEcca MEXaHHYECKOTO
paspymeHnn Ug U CTPYKTYPHO- YyBCTBHTEIBLHOTO KO-
a¢unmenTa «, Bxojsuye B ypapaenue JKypkosa. 13
TaONMHIBI BUIHO, YTO BEIMYMHA HAYaIbHOW 3HEPTHU
akTHBanuu Wy Tporiecca 3JIEKTPHIECKOTO paspylie-
HHH, KaK ¥ BEJIMYNHA HAYJIbHON YHEPIHH aKTUBALUH
MexaHudeckoro paspymennst Up [4-5] mist mieHok
I[I9B/] u ero onTuManbHON MOANGMUKAIINH HE H3MCHS-
erca. OmgHako q00aBKa OKa3bIBAET BIIMSHUE HA BEIN-
YUHY KOXQQHUIHEHTa ), & ¥ Ha JJIEKTPUICCKYIO H Me-
XaHUYECKYIO IIPOYHOCTD.

Takum ob6pazom, n3meHenue cpoiicts [19B/] npu
ero Mmogudukanuu n106askoii @A u OD/] oTpaxkaetcs
B M3MEHEHUM OJHO- JIMIIb CTPYKTYPHO-4yCTBUTEJb-
HOTO K03()(HUITHEHTOB vV, (IPUUIEM POCTY MIPOTHOCTHBIX
CBOHCTB, COOTBETCTBYET YMEHBIICHHE Y, @ UX CIamy
yBenmdeHue y). s oOBsCHEHHA YBEIHUICHHUS 3JICK-
Tpudeckod npoynocty Monudukanuu [19B/1, conep-
JKalMX 100aBOK (hTaeBOro aHrUApuAa U oprodeHu-
neaanamuna 1o 0,05 macc.% ucnonb3yeM MexaHU3M
NIEKTPUYECKOTO pa3pylleHHs. MOJIMMEPOB, MpeJIo-
JKCHHBIX B paboTax [5,6] KOTOPHIH 3aKiIt09aeTcs B cie-
IyIOIIEM, TpPH TPWIOKCHWH BHEIIHETO HJIEKTpHUC-
CKOTO IOJsI Ha TIOMMMEpHBIH oOpaser, BCIEICTBHE
MOHHM3AIMOHHBIX IMTPOIIECCOB YCKOPEHHBIE 3JIEKTPOHEI
Y MOHBI, BO3HHUKIIHNE B PA3IMYHBIX HEOJTHOPOJHOCTSIX,
MOJ JICHCTBHEM JIOKAJbHBIX MOJICH, OomMOapaupyroT
MAaKpOMOJICKYJIbI, BBI3bIBAasA BOSMYIICHUEC MCKATOMHBIX
CBs3€H, B pe3ysbTaTe Yero CHUXKAETCS BBICOTA DIICK-
TpU4ecKoro Oapbepa, a B JabHEHIIEM MPOUCXOAUT
Pa3pbIBbI 3TUX BO3SMYIICHHBIX XUMHWYCCKUX cBs3CH o1

JelcTBHEeM, TEILIOBBIX (uykTyauunii. Hakoruenue Ta-
KHUX Pa30pBaHHBIX CBs3€il MPUBOAUT B MOCIEAYIOIIEM
K 1po0oro nojMMepHoro odpasia. BepositHo npu BBe-
neanu B [I9BJ] no6aBox @A n OD/] mpoucxoaut cCHH-
JKEHHE JIOKAIbHBIX HamlpshKeHUH (yMEHBLICHUH Y). TO
TI0 MIPEATIOKEHHOMY MEXaHN3MY YMEHBIIAETCS BEPOSIT-
HOCTH BO3MYIIICHUS] XUMUYECKHX CBSI3€H, B pe3ynbTaTe
4ero TPeOyIOTCSl BBICOKHE SJIEKTPHUIECCKUE TIOJIS IS
po0os MaTepuana APYTUMH CIOBAMH, YBEININBACTCS
JJIEKTPUYECKas IPOIHOCTb.
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Abstract

The article investigates the basic principles and mechanisms of functioning of the church-administrative sys-
tem of management of the Orthodox Church. The Church is moving forward in the path of political life and is
forced to respond to social demands, problems and geopolitical issues. It is determined that the formation of two
political approaches (Slavic and Greek) to the understanding of the structure of the Ecumenical Orthodoxy was
the cause of the current crisis in the church. It is stated that "church misunderstandings” became apparent after the
Great Council of 2016 in Crete and the signing of the Tomos for the Ukrainian Church. The role of the All-
Orthodox Council and the Ecumenical Patriarchate, which is the leader in the Orthodox world, in the process of
proclaiming the autocephalous status of the new Local Church has been established.

It is determined that the state has always been a stakeholder in the process of independence of the national
church. Every independent country wants to have its own church institution, so it defends the rights and powers of
the church, located within its territorial possessions. This greatly affects the current geopolitical relations between
the independent Local Churches. It is established that autocephaly was an adaptive adaptation of the church to the
political geography of the state. The article establishes that the Ecumenical Church, being united in essence, is
divided into independent Local Churches on an administrative and national basis.

The article finds that the institutional disputes of modern Local Churches are, in most cases, related to "ca-
nonical territory" and the limits of their influence. This is directly related to the acquisition of autocephalous status.
It is concluded that such global problems of universal significance can be solved only by conciliar means and
reason. This requires the participation of all Orthodox hierarchs, including unrecognized churches, to take into
account their position.

AHoTanis

VY cTarTi JOCHiKYIOTECS OCHOBHI MPUHIIMITY Ta MEXaHI3MH (YHKIIOHYBaHHS IIEPKOBHO-aIMIHICTPATHBHOT
CHCTEMHU YIIPaBIiHHS MpaBOCIaBHOI IIepkBH. LlepkBa pyxaeThcs Brepea y ¢apBarepi MOIITHIHOTO KUTTS Ta BHU-
MYIIICHa pearyBaTH Ha CYCIIUIbHI 3aIIUTH, TPOOJIEMH Ta TeONOITHYHI MHTaHHs. Bi3HaueHO, 110 POpPMYBaHHS JBOX
MOJITHYHHX MiIXOIB (CIOB’THCEKOTO Ta TPEBKOr0) 10 PO3YMIHHS CTPYKTYpPH BCeneHCEKOTO MpaBoCiaB's CTaio
MPUIHHOIO CYJacHOI KPH3H B IepkBi. Bka3aHo, MO «IepKOBHI HEOPO3yMIHHS CTaH OYCBUIHUMHU Iicis Bemu-
Koro cobopy 2016 p. va Kpuri ta mingmucanas Tomocy ans YkpaiHcbkoi nepkBu. Beranoeneno pons Beenpasoc-
nagHoro Cobopy Ta BeeseHChKOro marpiapxarty, sSIKUil 3aiiMae MepiricTh y MPaBOCIaBHOMY CBITi, B IPOILIEC] IPO-
TOJIOLIICHHSI aBTOKe(aJIbHOrO CTaTyCcy HOBOI [loMiCHOT LIEpKBH.

BusnadeHo, 110 AeprkaBa 3aBxau Oylia 3aiiKaBJICHOK CTOPOHOIO y MPOIECi YHE3aIe)KHEHHsI HAIlIOHAIBHOT
uepkBu. KoxkHa He3anekHa KpaiHa X04e MaTH BJIACHY LEPKOBHY IHCTHTYIIII0, TOMY BOHA BHCTYIA€ 3aXHCHUKOM
IIpaB Ta MOBHOBAXXEHB IIEPKBH, PO3TAIIOBAHOI B MEXaxX i1 TEpUTOPiaIbHUX BOJOAIHb. Lle 3HaUHOI0 MipOTO BIUTMBAE
Ha cy4acHi I'eOIoJIiTHYHI BIAHOCHHM MiX HezanexxHuMu [lomicHnMHu niepkBamu. BeranosieHo, 1o aBTokedarnis
BUCTYIAJIa aJaNTallifHUM IPUCTOCYBaHHAM LIEPKBHU JI0 MOJITHYHOI reorpadii nepkaBu. Y craTTi BCTAHOBIICHO,
mo BceneHcbka 1iepkBa, OyMydH €AMHOIO 3a CYTHICTIO, pO3/IJIeHa Ha He3asiexkH] [loMicHI nepKBH 3a agMiHiCTpa-
THUBHHUM Ta HaHiOHaJ’ILHI/IM MPUHIUIIOM.

VY craTTi BCTAaHOBJIEHO, IO IHCTUTYLIHHI cynepedyku cydacHUX [IoMiCHHMX LlepKoB, y OUIBIIOCTI BHIIAJIKIB
TIOB’s13aHi 13 «KaHOHIYHOIO TEPUTOPIEIO» Ta MEXaMH iX BIUTHBY. Lle Ge3mocepeanbo 0B’ s13aHe 13 HaOyTTSIM aBTO-
kedanpHOTO cTaTycy. 3po0JIeHO BUCHOBOK TPO Te, 1110 Taki riobanbHi mpobiaemu BeemnepkoBHOTO 3HAYSHHS MO-
XKyTh OyTH BUpIIICHI BUKIIOYHO COOOPHUM IUIIXOM Ta po3yMoM. J{Jst mboro HeoOXilHa y9acTh BCiX MpaBOCIIaB-
HUX i€epapxiB, B TOMY 9HCTi 1 HEBU3HAHHUX LIEPKOB, 00 BpaxyBaTH iX IMO3UIIIIO.

Keywords: religion, geopolitics, autocephaly, political pressure, cathedral, church apparatus, political insti-
tute.
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Kuarouosi ciioBa. Peniris, reonomnituka, aBTokedaltis, MOMITHYHUA THCK, COO0D, ICPKOBHUI arapar, MoJIiTH-

YHUI IHCTUTYT.

HocTtanoBka nmpodaemu. Hoa monitTnyna mapa-
murmMa XX CT., MOB’si3aHa 13 CBITOBUMH BIfHAMM, Mir-
pami€ro HaceJleHHS Ta TeONOJIITHIHUMHU TpaHChOpMa-
IisIMH, 3HAYHO BIUIMHYJIA HA PENiriiHy mamy cBity. Lle
yac CTaHOBJICHHA HOBUX HAIllOHAJIBHUX KpaiH Ta ¢op-
MyBaHHS aBTOKeanbHuX [loMicHIX IIepKOB. 3HAYHOIO
MIpOIO BEJIMKA I'€OTOJITHKA BIUTHHYJIA 1 HA MOKIIBICTb
MPOBEJICHHSI €M0XaILHOTO CBITOBOTO 3i0paHHs MpaBo-
ClTaBHUX, sike Mao ctatu VIII BeeneHcbkuM cobopom.
Ines cknukanus Bemukoro BeenpaBocnaBHOTo cobopy
He HoBa. Peanii eKOHOMIYHOTO, MOJITUYHOIO Ta reor-
padigHOTO CBITY MOCTIHHO 3MIHIOIOTBHCS, TOMY CYCIIi-
JBCTBO 3aKOHOMIpHO TMOTpeOye BIAMOBIAHOI peaxiii
LepxBu Ha MOMITHYHI mMOAii, MO BimOyBaroThCs. Bina-
Tak, CKIIMKaHHA BcempaBociaaBHOTO co00pY € HEOOXia-
HOIO 00'€KTHBHOIO YMOBOIO i1 iCHYBaHHS CHOTOIHI.

OnmHNM 3 HalaKTyalbHIINX MUTaHb OCTAHHBOTO
CTOpiYYsl, IKe Hapa3i He BUPIIICHE, € HAJaHHS aBTOKe-
(hanpHOTO cTaTycy [loMiCHIM IEpKBI, SIKE 3HAYHO BIUIU-
Ba€ Ha I'COMOJITUYHY CHTYalil0 y cBiTi. CaMe BOHO
Oy/70 ONHUM i3 OCHOBHHMX KaMCHIB CIOTHKAHHS IS
CKJIMKaHHs BcemnpaBociaBHOTo co0opy, sIKui 0yio ya-
cTkoBO 3ipBaHo Ha Kpwuti. [lonmiTnuHe npoTUCTOSHHS
nepkoBHUX neHTpiB KoHcTanTHHOMONMS Ta MOCKBH
3HAYHO 3arocTpmiock came y XX cr. LlepkBu 3acBin-
YYyIOTh pi3HE EKJIE310NIOTiYHEe PO3YMIHHS CTPYKTYpHU
Bcenencpkoro npasocias's. Lle mpusseno 10 HeomHO-
pa3oBoro BigkiaaeHHs naTtu npoeneHHs Cobopy. Le
BeJIMKe 310paHHs iepapXiB MOBUHHE BIAMOBICTH HA CY-
YacHi CBITOBI MPOOJIEMH, TIEpI 32 BCE MONITHYHI Ta Lie-
PKOBHI.

Oco0JMBO 3aroCTPIIIOCH MUTAHHS aBTOKedaiza-
1ii HoBOi [TomicHOT 1iepkBY micis moaii Ha bankaHax y
nepios; Mi>KCOOOPHOT MPUCYTHOCTI, KW HPHHHAITO
BBA)XaTH 9acOM ITiATOTOBKY /10 Benukoro Beemnpasoc-
JaBHOTO cobopy. Hu3ka HOBHMX HaIllOHAJIBHUX ILIEPKOB,
OTPUMABIIN JAep)KaBHY HE3aJeKHICTh, XOTUTH 3aKpi-
MTUTH CBiH cTaTyC i y NepKOBHIH IUIOmuHI. Y XpOHOJIO-
TIYHUX MeXax rmepiof miarotroBku Cobopy po3TATHY-
BCS Ha CTONITTS, OCKUTBKM JaTa MOCTIHHO MEepeHOCH-
Jach 4epe3 Hey3roJukeHHs KOHCTaHTHHONOJIBCHKOTO
Ta MOCKOBCHKOTO TTaTpiapXaTiB 13 KJIFOUOBUX MHUTaHb.

AHaJii3 ocTaHHixX aoc/iaxkens i myoJaikamiii. /o
MUTAHHS HEOOX1HOCTI CKIIMKaHHS BcempaBociaBHOTO
cobopy 1 cyMiXHOI 3 IIMM MPOOJIEeMH HAOYTTS LEpK-
BaMH aBTOKe(aJLHOTO CTAaTYCy 3BEpPTAIMCS MPOBIJHI
TIOJIITOJIOTH, OOTOCIIOBH Ta iepapxu pi3HHUX 4aciB. Oco-
O5MBO aKTUBHO NMuUTaHHs ckinkaHHA Cobopy oOroso-
PIOBAJIOCH BIIPOOBXK XX CT. JIOCATHYBIIH AIOTeI0 T1e-
pen Bemmkum Cobopom nHa Kputi y 2016 p. Ineoso-
raMM Ta pyLIsSMH IepeacoOOpHUX TNpoleciB Oyin
ITatpiapxu Menertiii IV, Adinarop, Bapdomomiii, Ane-
kciit [, Kupuno, Ipuneit, apxiepei Ta CBAMIEHUKH Pi3HAX
KkpaiH, 3okpema: Jlamackun (ITamanapey), Moann (3i3i-
ynac), Imapion (Andees), loann Ilepramcekuii, IBan
(Orienko), loann Meitennopd, Kupuno (I'oBopyn), a
TakoX 0araTo iHIMUX, SIKi aKTUBHO JOJIYYaJIUCh 10 00-
roBOpeHHs caMoi i11el ckimkanHs Co0opy Ta OCHOBHHUX
JIOKyMEHTIB, SIKi MaJli 00rOBOPIOBATHCE.

IMpo BaxummBicTs ckimkanHs Bemukoro Cobopy

AKTUBHO ToYaid roBopuTH e Hanpukinii XIX ct. Ta-
K1 co00p € BaXXIIMBNM HE JIMIIE A IPaBOCIABHHX, &
W JUI1 BCBOTO XPHUCTUSHCHKOTO CBiTy. O4eBHIHO, IO
310paTi 3araJsHOLEPKOBHUM, TOOTO BeemeHehkmit co-
60p, Hapasi CKJIAJHO, aJpKe 3HaYHI pO30IKHOCTI TPHOX
OCHOBHHX T1JIOK XpUCTHSHCTBA € BiTIyTHOIO MEPEIIKO-
nor. Tomy nopeuno rosopuru mpo BeenpasociaBHuit
co0op, SIK BIIMOBIIb HA aKTyallbHI UTAHHS KUTTSA Iie-
PKBH Ta cycnijibcTBa. CBIT HEBIMHHO PYyXa€ThCs BIIE-
pen, CBOro po3BUTKY 3a3Hae 1 LlepkBa. 3HayHa yacTHHA
KaHOHIB, TOOTO 0a30BHMX KaTETropiil IEPKOBHOTO JKUTTS
BXKe 3acrapina. Y XXI cT. BOHH HE BiAIOBiZalOTH Ha-
BiTh caMiif HEpKOBHIH MpaKTHIli. A HCBUKOHAHHS KaHO-
HiB 1 mpummciB BeeneHcbkux cobopiB — cMepTeTbHAN
rpix. Binrak, € peaqpHa HEOOXiTHICTH OCYJaCHUTH Ka-
HOHIYHUH yKJIaJl Cy4acHOTO XHTTS, a IIe MOXKHa 3pO-
6uTH nuie Ha 3aransHoMy Cobopi [1, c. 412].

Binsnaunmo, mo ictopis €BponenchKHX KpaiH
PO3TJIIAETHCS Y 3HAYHIN SMKIN KITBKOCTI POOIT BIT-
YM3HSHUX Ta 3apyODKHUX YUSHHX HNOJITHYHOIO Ta Ieo-
MOJITUYHOTO XapakTepy. [IpukMeTHO, Mo GUIBIIICTD 13
HUX MOKJIMKaHA BU3HAYUTHU MICIIe 1 poJib HOBOT He3aJe-
J)KHOI YKpaiHChKOI IIPaBOCJIABHOI LEPKBU Yy CTaHOB-
JICHHI YKpaiHd B HOBOMY T'€OIOJITHIYHOMY HPOCTOPI
€Bpormu. 30KkpeMa, Iiif mpobieMaTHIl TpUCBIYCHA iH-
TerpoBaHa KOJEKTUBHA MOHOTpadis BITYM3HSIHMX IO-
JITONOTIB 3a pefakmiero npodecopa Demikca Pymnaa
[2]. Pa3om i3 TIM, aBTOpH HE MOTJIH OMUHYTH HOPiBHS-
JIbHOT XapaKTEPUCTHKH PENIriHNUX MPOLECIiB y EHTpa-
JIHOEBPONEHCHKUX KpaiHax 3 YKpalHCBKUMH peai-
SIMH.

Baxnueum 1 crarti € gocnimkenss O. banaxi-
peBa ta 0. Cepenu, siki Ha OCHOBI OaraToro MaTepiaiy
CTaTUCTUYHUX TA COLOJIOTIYHUX JAHUX [TOKA3aJId Bij-
HOBIICHHSI peliriiHocTi micist posmaxy CPCP. 3rigao
pe3yIbTaTiB JOCITIKSHHS PeiriiiHi opraHizamii B Yk-
paiHi, sIK Baroma CKJIaJIoBa I'POMaITHCEKOTO CYCIIIIbC-
TBa BUSIBIJIMCS PO3BHHYTIIINMH SIK 32 KUIBKICTIO, TaK 1
3a pI3HOMaHITHICTIO, HiX, Hampukian y Pocii [3, c.
226]. YV monorpadii aBTOpH BUCBITIHIN BIUIUB PeIli-
riiiHoro (hakTOpy Ha IEMOKpPAaTH3aLlilo, JI0BIpY J10 COLIi-
IBHHUX 1HCTUTYTIB, BOJIOHTEPCHKY MisSUIBHICTH Ta 0XO-
POHY HaBKOJIMIIHBOTO cepenoBuia. OKpeMuil po3zin
NPUCBSYCHUI TOJNITUYHOMY BIUIMBY Ha peJiriiiHy
cdepy. 30kpema HayKOBIIi CBIYATH, 1 3 IX AYMKOIO Ba-
PTO TOTOJUTHUCH, 110 CHEHU(IUHICTh YKPaiHCHKOI CH-
Tyalii, TIoiirae y HasgBHOCTI B YKpaiHi KoH(eciiiHO
CNPSIMOBAaHUX IOJIITHYHUX MapTiHt [3, c. 232].

BunisienHs HeBHpilIeHUX paHille YaCTHH 3ara-
JIbHOI Mpo6JieMHu. 3 0HOro OOKy, MOXKHa KOHCTaTy-
BaTH 3HAUYHUH HAYKOBHH, MOJIITHYHUH Ta TEOJIOTIHHUI
ACIIeKT aKTyaJbHOCTI 3a3Ha4Y€HOT MPOOJIEMaTHKH Ta Ha-
SBHICTh HMU3KM IPYHTOBHHX IIpanb. 3 iHIIOTO — TPO-
O6rmema HaOYyTTS aBTOKE(AJIBHOTO CTaTyCy, MOJITHY-
HOT'O PEryJIIOBaHHS 1IHOTO MPOIIECY Ta YITKOTO BU3HA-
YeHHS MeXi KaHOHIYHOI Ta aJMiHICTPaTUBHOI
TEPUTOPIii BIUIMBY 3aJIMIIAE€THCS BIIKPUTO0. Y HAyKO-
BHUX TIpalsiX He IPOCTEKYETHCS YITKUH 3B'SI30K MIXK €K-
JIe310JIOTIYHOI0 MOZAEIIIIO i/1eanbHol LlepkBu paHHBOTO
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eTaly Ta Cy4acHUM aJIMiHICTPATHBHO-TIOJIITHYHUM YK-
JaJ0M LEpKOBHOTO XHUTTS. HasBHICTH psimy Manono-
CJIIJDKEHNX HAyKOBHX MpoOieM, 30KpeMa o00paHoi,
IIOA0 CTPYKTYpH OOJIAIITyBaHHS BeeneHehKol mepKBl
3HAYHO aKTyalli3ye€ HaBKOJIOABTOKE(AIEHY TEMATHKY.

®opmya0BaHHA Hijeil cTaTTi (MOCTaHOBKA 3a-
B/IaHH$). MeTa cTaTTi moysirae B OCMHUCIICHHI TpaHC-
(hopMariifHuX TporeciB iHCTUTYTY aBTokedami y XX
CT., Ta TOJITHYHOTO BIUIMBY OCHOBHHUX peNiriifHHX
HEeHTpIB Ha 1ed npouec. [lepioa nepeacodopHOi npu-
CYTCHOCTI BiJI3Ha4YaBCsl BHCOKUM PIBHEM IOJIITHU3AIIT
peniriiiHux mporuecis, Mo BiIOyBaHCcs MPOTIroM XX
cT. B3aemogis Mixk nepkBaMH Mae 371HCHIOBATHCH BHU-
KJIIOYHO Ha 3acajax MUpY, B3a€EMHOTO BU3HAHHSI Ta pi-
BHOCTI. Y3ypnamis IIepKOBHOI BIIaAd — II¢ HaIIapy-
BaHHS, SIKIMH 0OpOCia IepKOBHA IHCTHUTYIS 3a CTO-
JmTTA cBOoro icHyBaHHA. lle sKkpa3 1 € Hacmigom
MONITUYHUX BTPY4YaHb AEPKaBH y BHYTPIIIHBOIIEPKO-
BHI muTaHHA. ToMy, yBara JOCIiIKEHHS 30CcepekeHa
Ha camoMy (eHomeHi LlepkBu B ii icTopuuHii perpo-
CICKTHBI. 3aBIaHHAM JOCHTIHKCHHS € crpoda Hampa-
I[IOBaHHSI HOBOTO, aJIbTEPHATUBHOTO IiAXOAY 10 IpO-
6memu aBToKedaii y cydacHoMy cBiTi. HarjionansHuit
MPUHLNIL, SKMH BiJirpaB KIIFOYOBY POJIb Y CTAHOBJICHHI
HHU3KH HOBHX HE3aJIe)KHUX LIEPKOB, 30Kkpema Ha banka-
Hax, BK€ HE 33JJ0BOJIbHSIE CYYacHY LIEPKOBHY IpoMai-
CBKICTh

Buknag oCHOBHOro marepiajy I0CJiIKeHHS.
Jus cxmukanns Bennkoro 3aransaoro Cobopy, € cyTo
MPaKTUYHI TTUTaHHS, TOB'S13aHi 31 CTBOPEHHAM HH3KHU
HOBUX aBTOKe(aIbHUX IIEPKOB, HANPUKIAL OPOpM-
JICHHSI 1iaCIIOpH Ta MITPaHTIB, MEXI1 «KaHOHIYHOT TepH-
TOpii», CTAHOBJICHHSI HOBOIIPOTOJIOIEHUX LIEPKOB, TH-
TaHHS IOCTY, MOBTOPHOrO ILIOOY, MDKKOH(eECiiHi
HUTFO0M, CTaBJIEHHS 10 iHOCIABHUX Ta 0araro iHIIUX.
Murtpononut Inapion (OrieHko) cTBEpKYye, IO Cy-
YacHa IepKBa MEPeXWBAE 3HAUHI MOTPSCIHHA, aliKe,
(haxtuaHo, BimMoBmIack Big Cobopy, KUl € OCHOB-
HUM JIiIKapeM BCix HeayTiB. A 0e3 Takoro 3i0paHHS Ipo-
OIleM y IepKBH HA3PiI0 HACTUTBKHU OaraTo, 1o BoHa HE
CIPOMO’KHA BUKOHYBATH CBOIO PATIBHY Miciro [4, c. 5].

e oquH BaromMuii apryMeHT HEOOXiTHOCTI CKITH-
kaHHs Cobopy — yrBopeHHs 10 [ToMicHUX IIEPKOB BiKe
miciist ocTaHHbOro Beenenerkoro cobopy. Biarak, € asi
npuunHy. [lepira — Bci aBTOKedanbHi LEPKBH, SKI HE
3rajiati B kanoHax Cearux CoOopiB nmoTpiGHO minTBe-
PAUTH PillIEHHSIM BiIOBIHOTO BeemnpaBociaBHOTO 3i-
Opanmnsi. [To-npyre, AymMKa HOBONPOTOJIOIIEHUX LIEPKOB
He Morjia OyTH BpaxoBaHa Ha BcemeHchkux cobopax,
00 ix me mpocro He Oymo [1, c. 415].

Bim3HaunMo TOW (akt, mo € # iHIIe OaueHHS
cximkanHs Cobopy. I'pyna OorociioBis, npecraBieHa
nepeBaXxHO BUXiAusAMH 3 Pociiicbkoi iMmepii, Hampu-
knan B. ConogiioB, B. Ycnencekuii Ta iHIOI, CTBEp-
Jkye, mo cydacHuid Cobop He € HeoOXimHHMM, amKe
Bcenencrpki cobopu BUPINTyBajy CyTO JOTMATHIHI TH-
TaHHS, OKPECTIOBAIM OCHOBHI BIpOIIOBYANBHI iCTHHH,
Hapasi JoTMaTHYHA JiSUTbHICTH y IPaBOCTIABHIN IIEpKBi
MPUIIUHEHA, BinTak i BeempaBocnaBHuil cobop HE ak-
TyansHui [5].

[oniOHa mo3wuIis HE OTpUMAaNa CXBaJCHHS y CY-
YacHOMY MDKILEpPKOBHOMY Jianosi. Bece wacrime ine-

TBCS PO HEMOJKJIMBICTh KOHKYPEHTO3IaTHOCTI ITPaBo-
CcllaB's Yepe3 KOHCEPBAaTH3M Ta HEMOXIIUBICTh IIPUCTO-
CYBaHHS 10 NpoOJIEM 1 BUKJIMKIB CY4acHOTO CBITY.
€BanTeie He Ja€ BiAMOBiAi Ha mpobiaeMu B rirobamizo-
BaHOMY CBITi. 7151 iX BHpimIeHHS Ta pO3'ICHECHHS HE00-
ximHe BceneHcpke 0OroBOpeHHs, ale depe3 Heysro-
JDKCHHS TO3MIIH OKPEMHX LEPKOB OO BAXKIMBHX
mpobiem, Harpukiag HaOyTTs aBTokedarii, Cobop me-
peHocutbes yxe 6araro pasis. [Ipogecop 1. Bmacoscs-
KHH MepeKOHaHMH, 110 HABITh cepell BACOKOOCBIUEHUX
LIEPKOBHUKIB HEMa€ OJHOCTAfHOCTI B OCHOBHUX IH-
TaHHSX, IKi XBUIIOIOTh EPKBY B OCTAHHI JIECSATHIIITTS.
Le poznainsie enuHe npaBociaBHE LEPKOBHE TLIO HA Pi-
3HI IIMaTKu. Jlo TaKUX MUTaHb HAJIC)KUTH aBTOKe]ab-
HUl1 craryc [6, c. 29].

Becp kommiekc npobiaeM Ta MpoTHPIY Y MiKIEep-
KOBHOMY CITUJIKyBaHHI MOKHA 3BECTH JI0 OCHOBHO{ ITPO-
6memu — aBTOKe(dais. 3 0qHOTO OOKY, IIe TOJIOBHA IPH-
YHHA, YOMy Mae BinOyTtucs BcenpaBocnaBHuil cobop,
Jie 1Ie IMTaHHA OyJe y3ro/HKeHe Ta BUPOOICHO JiTKUH
MeXaHi3M 11 POTOJIONICHHS, a 3 IHIIIOT0 — HeOaXaHHs
[ToMicHHX 1IEPKOB JOMOBUTHCH 3 TIPUBO/Y HAOYTTS aB-
TokedanbHOCTI. KirouoBo0 mpeporaTuBoo aBTokeda-
JIBHOT, TOOTO HE3aJICXKHOT IIEPKBH € i1 JKePesIo BIIaIM,
sike BOHa yeprae cama i3 cebe. ToOTo aBTOKEdaIbHA
LiepKBa camojiocTatHs. BoHa Bupillye Bci mpobieMu
CBOTO iCHYBaHHs camocTiitHo. HaiiBaxxnmBime — BoHa
cama obmpae i BUCBIUY€E CBOTO Iepioiepapxa. Kpim 3a-
raJbHUX BIpPOMOBYAJIbHUX ITUTAaHb TaKa IIEPKBA ITOBHI-
CTIO He3asexHa [7, c. 200].

Y 1925 p. Cobop He BinOyBcs, OCKLIBKH IS (ax-
TUYHOTO 310paHHs HEOOXIAHO OYIIO MOMEePEIHBO 00ro-
BOPUTH Ta BUPILIMTH MUTAHHS MOPSIKY NeHHOTO. Tomy
BIIPOJIOBXK KIJIbKOX POKIB BiOYJIOCS AEKiJIbKa MiAr0TO-
BUMX Hapaj. PakTU4HO BIEpIle Y HOBITHIH icTopiT 1ie-
pkBH, Ha 3i0panHi 1930 p. migHIMaeTbCs MUTAHHS Ja-
pyBaHHS HOBMM II€PKBaM aBTOKe(aJbHOTrO CTarycy,
aJlKe 11e HeOJHO3HAYHO BILTMBAJIO Ha 3aralibHi MIXKIIpa-
BOCIIaBHI BigHOCHHH. Ha To# yac Ha3piBaB MiXKIpaBO-
CITaBHUI KOHDIIIKT Yepe3 0THOOCIOHE TapyBaHHS aBTO-
kedanii KoHcTaHTHHOTTONBCHKUM TTaTpiapxom [1oibeh-
kit TII. Yepe3 BimmoBy PIII] Ta KiNBKOX IIEpKOB
«tepencodopy BiIKIIaIeHO Ha HEBIIOMHN TepMiH [8, c.
126].

Hacrynna BeenpaBociaBHa Hapasia mana BinoOy-
tucst 3 iHimiatueu PIIL mijg KepiBHUIITBOM BJIaTHHX
ctpykryp CPCP. KOHCTaHTHHOIOJBCHKHI MaTpiapx
BiZIMOBHMBCSI BiJl y4acTi B iepeico00pHiii Hapai, mosc-
HIOIOYH I1€ BIUNIMBOM OpPTaHiB Jiep>kaBHoI Biiaau Ha PIIL]
Ta HEMOXIIMBICTIO JiZiepcTBa MOCKBH B IPaBOCIaB-
HOMY CBITi 3a Takux yMoB [9, c. 135]. Po3xokeHHs B
exJie3ionoriyHii Tpaaumii Mixk Mocksoto i Koncranru-
HOIIOJIEM CTaJI0 OCHOBHOIO IPUYHMHOIO HEBAAYil. 3TiTHO
rpenbkoi Tpaauii, suie BeeneHcbkuil marpiapx mMae
MpaBO BCEMPABOCIABHUX 1iHII[IaTUB, HATOMICTh Yy
BueHHi PIIL] — Oynp-sika aBTOKEe(haIbHA IIEPKBA.

Jlnst miaTBepKeHHS cBO€i mo3wuii, KoncranTu-
HOTIONIECHKUH matpiapx Adinarop y 1950 p. myGmikye
OKpY’KHE IMOCJaHHS Y SKOMY 3a3HauaeThbest, mo [lomi-
CHI IIEpKBH «CIUIKYIOThCS» JHIIe depe3 BceneHchKy
narpiapxito. JIuie Tax BOHM MalOTh 3B'SI30K OJTHA 3 Of1-
Hoto. Po3puB 3 Oynb-skux npuuun i3 KoHcTanTuHOIO-
JIeM O3HAya€ PO3pUB i3 IpaBoOCiaB’sM B Iijiomy [7, .
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213]. Leit noxymeHT 3acBiquye odiliiiHy exie3ioori-
YHY ITO3ULII0 CTPYKTYPH CBITOBOTO paBocias's Pana-
poM. 3 HBOTO BUILTMBAE MOJIEIIb B3a€MOBiTHOCHH KoH-
craatuHomnons 3 IlomicemMu mepkBamu. Xoua odi-
miitHo IToMicHI IIEpKBH € MOBHICTIO HE3AICKHUMHU Ta
CaMOYTIDaBHUMH, ajie BCeneHChKIA iepapX Moke BU-
CTYIIaTH SIK BEPXOBHHI apOiTp Ta HariIsagad 3a JOTPH-
MaHHAM KaHOHIYHHX TIPHITHCIB.

VY migrorosui 1o I BecenpaBocnaBroi Hapaan 1961
p. Ha 0. Pozoc BinOynace BaxkimBa 3ycTpid Mix Kone-
TaHTUHOIIOJILCHKUM Ta MOCKOBCHKHM HatpiapxaMu. Y
pe3yJsbTaTi CHJIbBHUX JOMOBJIEHOCTeH MoCKBa BU3HaIA
aBTokedanbHuit craryc @innsuacekoi I111, a Beenen-
ChKHMH marpiapx 3000B's3aBcsi 3a0€3MEYUTH IIPHUCYT-
HICTh Ha Hapani AnbaHcbkoi, bonrapcekoi, [lonbcpkol
ta Yecobkoi I1I1, ToOTO HOMIHAILHO BU3HAB iX aBTOKE-
(anpHUit cratyc. [IpoTe MuTpomonut Yechbkux 3eMenb
i CnoBauuman otpumaB Tomoc Big Panapy Habararo
misHime. OQHUM 13 HaWBaKJIUBIIIAX MOMEHTIB Ha Po-
IOCBKIN Hapali, SK 1 Ha JBOX HACTYIHUX, Oylo Hama-
ranus generainii PIIL] BHecTH 3MiHM B OpraHizaiiifiHi
MomenTH Ilepencobopy. 30kpema, CTBOPEHHS CIIiJib-
HOTO MDKIEPKOBHOTO OpraHy 3 IPEJCTaBHUKIB YCIiX
[TomicHUX LIEPKOB, SIKMH MaB MiArOTYBaTH MalOyTHiit
Cobop Ta mouyeproBe rojOBYBaHHS Ha MOMIOHHX 3i0-
pannsax. O3HaueHe BigoOpaxano 3arajbHy eKJIe310J0-
riuny nozutito PIIL, sika mosrana B BU3HAYCHHI aBTO-
Ke(haTbHUX LEPKOB SK PIBHUX CYO'€KTIB B3ae€MOJII.
Bcenencpknii  marpiapxaT OJHO3HAYHO BHUCTYIIaB
MPOTH, aJPKe BBa)KaB IEPIIICTH i TOJOBYBaHHS CBOIM
HeBig'eMHuM atpubyTom [10, p. 123].

VY 1976 p. BinOynacs I BcenpaBocnaBHa mepeco-
6opHa Hapana B [1lamOe3i Ha sIKiil IpeCTaBHUKY Jelie-
ramiii BUPINIMIN BiIMOBUTHUCH BiJ JITYprifiHUX Ta Bi-
POTOBYAIBHUX IYHKTIB Ta 30CEPEAMIINCh Ha MPoOIe-
Max  HaJaro/KeHHs  MHPHHUX  BITHOCHH Yy
Bcenencrrkomy mpaBocnaB'i. 3 OCHOBHUX MHUTaHb IS
00roBOpeHHs OyIM «aBTOHOMIA 1 crmoci0 ii mporomo-
IICHHS» Ta «aBTOKe(alis i crmociO ii mporoomeHHs.
VY mporeci MATOTOBKK Hapagyl BUHHUKIO MPOTHPITUSL
npo aBTokedanpHuil craTyc AMepukaHnchkoi [11, skuit
BoHa oTpumaina Bix PIIL]. BimMiHHiCcTE y migxomax o
MeXaHi3My aBToKedai3alii mpu3Beo 10 BiAKIATaHHSI
nposezieHHst Co0opy Ha HeBU3HAUeHHI TepMiH. DaHap
HAroJIsiraB Ha BJIACHIM NMpeporaTuBi y MPOroJIOLICHHI
aBTOKe(]aJIbHOIO CTaTyCy HOBOYTBOPEHOI LIEPKBU Ta
fioro CobopHomy obroBopenHi. Hatomicts PIIL] Bigc-
TOIOBAJIO MO3HUIII0 Ha MpaBi «MaTepHHCHKO» LEPKBU
HajaHHs aBrokedaii [11, c. 9].

Bnponosx 7-13 nucronaga 1993 p. y IlpaBocna-
BHOMY IIEHTpi BceseHchbkoi [larpiapxii B M. [lambGesi
(IlIBefinapist) BimOynocst yeprose 3acimanHs Mixkmpa-
BOCIIABHOI IMIATOTOBYOI KOMicii. Y MOPSAAKY ACHHOMY
posrisiiaocst MUTaHHs aBTokedaii i coco6is ii mpo-
TOJIOMIEHHS. Y 3alIPOIIOHOBAHUX BapiaHTaX BUPIIICHHS
mpoOJeMaTHKH TporoJomieHHs aBTokedanii I[Tomic-
HUMH [IEPKBaMH OyJI0 03BYYEHO TOTJISIIN Ta MPOIO3H-
1ii moA0 QYHKI[IOHYBaHHS MeXaHi3My HaJaHHS aBTO-
kedanpHOTO cTarycy. [lo3uiii mpaBociaBHUX LEPKOB
po3ifuIMCs y MUTaHHI He IHCTHTYTY aBToKedamii, a
cnioco0y il mporoJomeHHs. Y JOMOBiASX MpaBOCIaB-
HHX IIEPKOB BUPA)XEHO MOBHY 3T0AY 3 EKJIE310JI0TTYHUM

OOIPYHTYBaHHSM 1 IEPKOBHUM 3aCTOCYBaHHSM 1HCTH-
TyTy aBTOKedainii y BceneHcbkili nepksi. ABToKeda-
JIist, SIK IHCTUTYT YIpPaBJIiHHS HOMICHOI IPaBOCIaBHOI
LEPKBH, BH3HAYalacsi HAa OCHOBI EKJIE310JIOTiTHOTO
BUYCHHS Ipo oMicHy LlepkBy, sike Oyio 3adikcoBane B
MIPAaBOCIIABHOMY TEpeAaHHi 1 B JKUTTI IPaBOCIABHOI
LepxBu 3 gaciB anmocTodiB i Jo mweoro aus [12, c. 115].

Ilepen mouatkom pobotm IV BcempaBocmaBHOL
nepeco00pHOi Hapaay BUEProBE NMUTAHHS IIPO aBTO-
ke(aito, aBTOHOMIIO Ta Jliacriopy He OyJIH y3roJKeHi
Yyepe3 BiICYTHICTh CIUIBHUX MO3UIIH Ta CyHepHULTBO
Koncrantunonons ta MockBu. OxHak y 1993 p. cmi-
JIbHA KOMICisl IATOTYyBana OKyMeHT «ABTOKedais Ta
crocid i NIPOroJIOLIEHHS», SIKUH OJHOTOJIOCHO OYyB
NIPUMHITHM 332 OCHOBY.

Ha V ta VI niaroroBunx Komicisix BUBYEHHS IH-
TaHb aBTOHOMIi, aBTOKe(damii Ta miacopu 3HOBY HE
MIPU3BENH A0 oxHocTaitHOCTi. OcTaTouHo OyIo Bpery-
JBOBAHO JIMIIE IOKYMEHT «ABTOHOMif Ta cmoci0 ii
nporoJiomweHHs . Y 2011 p. npencTaBHUKY LEPKOB O-
roawny crocié aapyBanHs aBTokedanii. Y Komionike
HAT0JIONTYBAJIOCS, 10 aBTOKE(aito IPOTOJIONIYE caMe
Bcenencekuit matpiapx, ane BiH [TOBUHEH OTpHUMAaTH
sroay «Marepi-llepkBu» (kupiapxajibHoi) i BcerpaBo-
cnaBHe moromkeHHs. [Ipu npomy, Tomoc miamucy-
€ThCs He Juie BeeneHchbkuM naTpiapxom, a i riiaBaMmu
[omicaux niepkos [ 13]. IIpote meit mokymeHT Oyiio 3a-
0JI0KOBaHO yepe3 BUKOPHUCTAHHS mpasa Beto. Ha Ha-
cTynHuX 3acimanHsax Kowmicii Oymo 3amponoHoBaHO Bi-
aMoBHTHCA Bif Permamenty BeenpaBocnaBHuX mepen-
COOOpPHHX Hapall y MHUTaHHI TOJOCYBaHHS, a PilICHHS
npuiiMaTi OUTBIIICTIO ToJociB. IIpoTH Takoi mporie-
nypu Buctymmwia PIIL] He3Bakatouw, 1110 paHilie IpuH-
LIUIT KOHCEHCYCY BiacToroBas i ®anap [14, c. 217].

Ha Benukiii Hapani Ipeacrostenie y CramOyoi
2014 p. Oys10 NpUIHATO ICTOPUYHE PIllIEHHS PO CKIIH-
kaHHS BcenpaBocnasHoro cobopy y 2016 p. Ilutanns
PO aBTOKe(aJIifo Ta IUNTUXU HE 0OTOBOPIOBAJIOCS 3a
BiJICYTHOCTI 3arajibHOTO morokeHHs. Pimenns va Co-
0opi Ta B MATOTOBYMX Hapaaax MOBHHHO OyIo Tpuii-
MaTHCh HIJSIXOM KOHCEHCYCY.

OTKe, OCHOBHUM PE3YJIbTATOM BCiX Iepencobop-
HUX 310paHp Ta 0OTOBOPEHB, IO CTOCYETHCS MPOOITe-
MaTHKH IPOTOJIOUICHHS HOBOI aBTOKe(hanbHOI [IEpKBH
€ Hactymnue. [lo-mepiie, aBTokedatis HATAETHCS IEB-
Hiif yacTUHI Bke aBTOKe(dasbHiil 1epkBi 3 Onarocio-
BeHHsM «Martepi-LlepkBu». [lo-apyre, aBTOKedais
HaJlae€ThCsl COOOPHUM IPHUHIIMIIOM, @ BpyueHHst ToMocy
MaroTh miarBepauTu Bei [TomicHi nepksu. OnHak mpo-
nenypa mianucanHs Tomocy Ta poss Beenenchkoro
narpiapxa y nporeci aBTokedasizanii HoBoi [TomicHoi
LIEPKBU JI0 KiHISA He OyJia y3ro/uKeHa.

[TpexncraBnenuit Ha 0OrOBOPEHHSI JOKYMEHT «AB-
Toke(ais Ta crociO i1 MPOroJIOIIEHHS) aKTyaTi3yBaB
0OTOCIIOBCHKHI TUCKYPC Y MeKax IPaBOCIaBHUX Liep-
KoB. 30KpeMa, ipeacTaBHUKU Ennaacbkoi mepkBu Biji-
CTOIOBaJIM BCe3arajibHy ydacTh MOMICHHX LEPKOB Yy
MIPOTOJIOIICHHI HOBOI aBTOKe(anbHOi 1epku. OnHaK,
SKIIO MeBHA TpyINa IepkoB abo MaTtepHHChKa IIepKBa
MIPOTOJIOCUTH CBOK JIOWIpHIO IIEPKBY HE3AJIEHKHOI —
1le aHTUKaHOHIYHO. Bcenencbkomy naTpiapxaty Binse-
JICHO 0COOJIMBY POJIb B OpraHi3alii uboro nporuecy oe3
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onHOOCIOHOTO npaBa HaganHs Tomocy [15]. Takum uu-
HOM, IIPOTOJIOLIEHHS HOBOT LIEPKBH IIOBHHHO ITpUiiMa-
THUCS OJTHOTOJIOCHHUM DIIIEHHSM, SIKE MiATBEPAKYETHCS
Ha BcemnpaBociaBHOMY cobopi.

Hatomicte Pycpka, PymyHcpka, Bonrapceka i
ITonechKa EPKBH BiICTOIOBAIH TO3UILiO, 10 Matepu-
HCBKa ab0 KHpiapxajbHa IIEPKBU MOKYTh HAaJlaTH He3a-
JIKHICTh CBOIM wacTHHI (mouipHil mepksi). Pazom i3
THM, TIapajiellbHO Mae BimOyBatucs BcempaBociaBHe
BU3HAHHS HOBOIPOTOJIOIIEHOI IIepkBH. Baxinpo, mo
KOMITeTeHIlisT MaTepuHChKOI LEPKBU PO3MOBCIOIKY-
€ThCS BUKJIFOYHO Ha BJIacHY TepuTopiro. TooTo cobop
enuckoriB neBHoi [loMicHOT IepKBH MOKE CaMOCTIHHO
MPOTOJIOCUTH HE3AJISKHICTh CBOEI YaCTWHM, HAIPHU-
KJIaJl KUTBKOX €mapXii, aje me pimieHHs Oyae moTpedy-
BaTH BceeneHncrkoro Bu3HaHH:. [eneraris PymyHChKOT
[EpKBH 3alpONOHyBajla KOMIIPOMICHHAN BapiaHT, 3Ti-
IHO sikoro, «Martip-LlepkBa» cno9atky paguTbcs 3 iH-
mmmu LepkBamu-cectpami, a MOTIM BXXE HaJae aBToO-
kedariro. JIume y BUnaaky, KOJIM NEPKBa, IKa IPOCHUTH
HE3AJIC)KHOCTI HE OTPUMYE Ha Iie 3roau MaTtepuHChKOT
LIEpKBH, BOHAa MOKE arelltoBaTy 10 BeenpaBociaBHOTO
pileHHs.

TakuM 4nMHOM, JAenerailii HepKoB He MPUHIUTHA 0
CHIJIBHOTO PILlIEHHS 100 Y3TO/PKEHOTO MEXaHi3My Ha-
JIaHHS aBTOKe(aiabHOro crarycy. Lle me pa3 10BoauTb,
10 aBTOKe(]ais HOBOI EPKBU — MUTaHHS 3arajbHOC-
BITOBE, a TOMY MOKe OYTH BHPIIICHO JHIIE COOOPHUM
pimreHHsM. X09a KOKHA 3 IIEPKOB HABOIMJIA Pi3HI Ka-
HOHIYHI HOPMH Ta iCTOPWYHI MPHUKIAAH, SKi MMO-pi3-
HOMY TPaKTyBAJINCS KAHTOHICTAMH B CHITY KOHKPETHHX
o0cTaBHH, ajie B CBOiX JIONOBiASX 0a3yBanuch came Ha
LIEpKOBHOMY KaHOHIYHOMY IEpeaHHi, TaK K HOHITTS
aBTOKe(aii BUXOIWTH 13 EKJIE310JIOTIYHOI0 YCTPOIO
IepxBu. OCHOBHE, B 4OMY HE 3MOIJIH JOMOBUTHCH —
croci0 MporoJIoUIeHHs 1 OpraH, KU MOXe PO3NOoYH-
HATH TaKy MpoLeaypy Ta MiIMHCyBaTH KIHIIEBUH JOKY-
MEHT.

BucHoBKM Ta nepcneKTHBM NOJAAbIIMX PO3Bi-
AOK y IbOMY HampsiMi. BasximBoio mopiero y >KUTTI
uepksu craB Bemukuit Cobop 2016 p., sikwif 31 3Ha4-
HUMHY TOJITHYHAMHU PO3OIKHOCTSIMH 1 JEMOHCTPATHB-
HOIO BIIICYTHICTIO KibKOX [ToMicHUX IepKOB, BCE XK
npoimoB Ha o. Kput. HeoOxigHicTh ckiukanas Benun-
koro Co0opy chOroTHI Ay)Ke aKTyalbHa, a7 PKe HAKOTIH-
Jlach 3Ha4YHA KUIBKICTh Ba)KJIMBUX LIEPKOBHO-IIOJITHY-
HUX nuTaHb. Y XX CT. LUEpKBU MPOHILIA CKIAJIHUI
NUISAX 10 HOTo MiArOTOBKH, AECATKH 3yCTpiueH i mepe-
cOOOpHUX HapaJl, 00roBOpEHHS B pi3HOGOPMAaTHUX KO-
MicisiX, modiThaHi nebatu, 3i0panHs [Ipencrosremnis.
Bpemri, cTopiuHi MOTYr# 3aKiHYMINCH YacTKOBO 3ip-
BanuM Cobopom. Taka TpuBasia MiJIrOTOBKA MOB'A3aHa
3 opMyBaHHAM JBOX MOJITHYHO MPOTHIICKHUX Ta0O-
piB, siki odomoioTh KoHcTaHTHHOMONBCHKHN Ta Moc-
KOBCHKHI matpiapxaTu. HeGaxkaHHs y3roauTH MO3UIIiT
L[EPKOB MO KIIFOYOBUM MTUTAHHIM KOXHOTO pa3y BiJTe-
pminoByBamu Co6op. Pa3om i3 THM B KOHTEKCTI MiATO-
TOBKH OYJIO HANpanbOBaHO AECATKH BAXJIMBUX JOKY-
MEHTIB, SIKi OTPUMAaJH 3arajbHe BU3ZHAHHS.

IIlo crocyeThcst aBTOKedanii Ta crnocody ii Ha-
OyTTs, TO BCi IPABOCIABHI LEPKBH OJHO3HAYHO IIi/T-
PUMYIOTh €KJIE310JIOTiUHEe OOTPYHTYBaHHS, KAHOHIYHY

Ta MOJITHYHY 00YMOBJICHICTb CAaMOT'0 IHCTUTYTY aBTO-
kedanpHOCTI. B mporeci nepeico0opHUX Hapas 0HO-
TOJIOCHO BHpIIIEHO 0a3yBaTh BYECHHS NPO aBTOKeda-
JII0 BHKJIIOYHO Ha KAHOHIYHOMY IIpaBi Ta IEPKOBHIN
tpanumii. IlpeacraBauku [loMiCHUX TEPKOB IOCSTIH
30U B IUTaHHI, IO MPOTOJIOMICHHS HOBOI aBTOKe(ha-
JIHHOI IIEpKBH — crpaBa BceneHcbkoro macmraly Ta
Ma€ 3HAYHUN DO THYHUH miaTekceT. Biarak, HeoOXiaHe
OHOTOJIOCHE BH3HAHHA BCIX IIEPKOB, HE3aJEKHO Bif
croco0y camoro IporoJolleHHs Ta mianucaHas To-
MocCy Ta poii B bOMY Ipolieci BeeneHcbkoi narpiap-
xii. Bynp-sixa aBTOKedanbHa 1IepKBa HE MOXKE OIHOOCI-
OHO BHpILIMTH CIIPaBy 3arajJbHOLEPKOBHOTO MacIl-
ta0y. HoBomnporomomena aBrokedanbHa IEpKBa €
PIBHOIIPaBHOIO CECTPOIO-YIACHHUIICIO BCIiX B)KE BH3HA-
Hux [TomicHnx epkoB. HixTo B OHTHOCTOPOHHBEOMY IT0O-
pAOKy He MOXe Mo30aBUTH i HOBOrO cTtarycy. Uepes
HU3Ky BcempaBocmaBHUX KOJi3i, MOMITHYHUX HEMO-
pO3yMiHb Ta B3a€EMHUX 3BHHYBAa4YeHb, IOB'I3aHUX i3
MIPOTOJIOIICHHSIM aBTOKedamii YkpaiHChKOI IIepKBH,
ChOTOJIHI € OakaHHs OUTBILOCTI IIEPKOB JONPAIIOBATH
Ta 3aTBEPIUTH JOKYMEHT «ABTOKe(atis Ta crocio 1i
TIPOTOJIOIICHHSD.
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Despite the crisis caused by the COVID-19 pandemic, the practice of body modification is of interest to an
increasing number of people in Russia. The research problem is related to the contradiction between the growing
popularity of body modifications, which has a favorable effect on the plastic surgery market, and the lack of
knowledge of the motivations for plastic surgery and their consequences for the social life of individuals. In the
interpretative approach, female corporality is understood as subjectively lived in the social world. On the basis of
the reviewed studies of scientists, it was revealed that corporealities focused on an interpretive approach are fo-
cused on the micro-level of analysis - the bodily experience of women as full-fledged subjects of action, con-

sciously making a choice in favor of working on the body.

Keywords: plastic surgery, interpretive approach, modification of corporality, motivation, patient's identity.

The coronavirus pandemic has contributed to the
popularity of plastic surgery in society, international
data confirm this fact. So in 2021, the American Soci-
ety of Plastic Surgeons (ASPS) published a report stat-
ing that during the pandemic, 11% of women surveyed
indicated that they are now more interested in cosmetic
plastic surgery or non-surgical procedures than before
the COVID-19 pandemic, and this the figure is even
higher among women who have already had an opera-
tion or procedure at 24%. In addition, 35% of women
who have had at least one previous cosmetic surgery or
minimally invasive procedure plan to spend signifi-
cantly or slightly more on treatment in 2021 than in
2020 [1].

According to the report of the International Soci-
ety for Aesthetic Plastic Surgery (ISAPS), back in 2010
Russia ranked twelfth in the world in terms of cosmetic
surgery [2]. Every year the popularity of body modifi-
cations in our country is growing. Thus, according to
the report of the Vademecum Analytical Center, in
2017, 158,000 aesthetic plastic surgeries were per-
formed in Russia, with a total profit of 12.3 billion ru-
bles. According to the same report, in 2016 Russia
ranked eleventh in the ranking of the leading countries
in terms of plastic surgery [3]. In 2019, according to the
report of the International Society of Plastic Surgery,
438 thousand plastic surgeries were already performed
in Russia, which put it on the fourth line in the list of
leading countries in aesthetic surgery. It is also noted
that in the world the popularity of plastic surgery in-
creased from 2015 to 2019 by 20.6% [4].

It should be noted that in our country the average
cost of plastic surgery is still quite high compared to the
average income of the population (for example, the av-
erage cost of nose plastic surgery (rhinoplasty) in St.
Petersburg at the end of 2019 was 245 thousand rubles
[5].

Despite the high cost and significant health risks,
plastic surgery remains a desirable procedure for
women around the world and the popularity of body
modification is only growing. It should be noted that in
the world there is an increase in the popularity of plastic

surgery among men. Thus, according to the Dubai Cen-
ter for Cosmetic, Aesthetic and Reconstructive Surgery
American Academy of Cosmetic Surgery Hospital, the
ratio of women to men in 2013 was 82% to 18%, in
2014 the ratio changed to 77% and 23%, and in the first
half of the year 2015 - 74% and 26% [6]. However,
plastic surgery remains a predominantly female prac-
tice. For this reason, in our work, we limit ourselves to
studying the significance of female body modifications
only.

The practice of body modification, despite the cri-
sis caused by the COVID-19 pandemic, is of interest to
an increasing number of people in Russia. Thus, the
kommersant.ru website claims that over the pre-pan-
demic four years, the volume of the plastic surgery mar-
ket increased by 10%, reaching 7.5 billion rubles by
2020, and plastic surgeons in the capital noted a “rise
in popularity” of appearance correction procedures
against the backdrop of pandemic restrictions , it is as-
sociated with the so-called "zoom effect"” - during video
calls, people carefully studied their faces, and some re-
fused to put up with what they saw [7].

The research problem is related to the contradic-
tion between the growing popularity of body modifica-
tions, which has a favorable effect on the plastic sur-
gery market, and the lack of knowledge of the motiva-
tions for plastic surgery and their consequences for the
social life of individuals.

Subject of research: interaction of body modifica-
tions with the help of plastic surgery and the identity of
patients.

Plastic surgery as an object of research today is a
relatively new direction in sociology. It should be noted
that it is directly related to the sociology of the body,
which, as a separate discipline, began to form only in
the 90s of the twentieth century. The sociology of the
body originates at the end of the 20th century, in the
work of Brian Turner «Body and Society», where a so-
ciological theory of the body was proposed, in which
the maintenance of the stability of the social system is
made dependent on solving problems of managing peo-
ple's bodies [8].

Let's consider the female corporality from the
point of view of the interpretive approach.
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So, L. Gaznyuk «Physicality as the basis of female
identity in the culture of everyday life». The scientist
draws attention to the fact that "beautification”, that is,
the desire to improve beauty, is associated with the as-
sertion of a woman's own identity, and not with the in-
fluence of power structures on women's physicality. A
woman, in this case, is seen as an active author of her
life, and her decision about the need for surgical cor-
rection of her appearance is interpreted as a statement
of a sense of self-worth, self-confidence and control
over her life [9].

In his work, D. L. Gimlin writes: «I find it implau-
sible that millions of women who engage in body work
(body work) blindly submit to the control or choice to
make their bodies physical manifestations (physical
manifestations) of a subordinate position» [10, C34] .
According to D. Gimlin, «women live above the system
of gender oppression, they manage to create space for
their own liberation within these very practices, which
are often perceived as socially and personally destruc-
tive» [10, p. 37]. She notes that the processes at work
in the structures designed to change the female body are
more complex than many critics claim.

The author draws attention to the fact that the
statements of some researchers about the pressure of a
patriarchal society on women's bodily practices are
rarely supported by empirical research: «While many
writers and social researchers have argued that women
face enormous pressure to conform to unfathomable
ideals of beauty, only a few of these writers empirically
studied how women personally explain their participa-
tion in the work on the body» [10, p.41].

According to Carla Rice, body modification is a
conscious choice of patients in plastic surgery clinics.
Subjecting their bodies to correction, women seek to
find a “golden mean”, which would primarily corre-
spond to their sense of self [11].

As E. Giddens stated the essence of identity lies in
the reflexivity of consciousness. This reflexivity of
consciousness, according to Giddens, extends to corpo-
reality. The body, therefore, is the source of the indi-
vidual's active involvement in everyday interactions,
which are necessary to maintain a strong sense of one's
own identity [12]. Bodily identity thus runs at the inter-
section of the individual and the social. Identity is what
a person realizes through the expression «self-con-
sciousnessy.

So, for example, S. Budgeon, describing the rea-
sons for women's bodily modifications, says that girls
primarily seek to increase self-confidence and change
their usual behavioral strategies. Thus, in this case, the
emphasis is on the personal choice of constructing a
certain type of corporality based on the state of inner
comfort and personal idea of ideality. In this sense, bod-
ily practices are not seen as the result of the enslave-
ment of women in a patriarchal society, but, on the con-
trary, as a result of the free choice of a woman who is
able to make a decision consciously thanks to the suc-
cess of the feminist movement in the 20th century [13].

Thus, sociological theories of corporality oriented
towards an interpretative approach are focused on the
micro-level of analysis - the corporal experience of
women as full-fledged subjects of action, consciously
making a choice in favor of working on the body.

In the interpretive approach, female corporality is
understood as subjectively lived, which is mastered in
the process of inclusion in the social world. In the re-
search focus, focused on the female subject, it is im-
portant to explore the individual semantic load of the
transformation of one's own corporality.
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The article analyzes the reasons that led to the almost catastrophic situation in the ethanol industry of the

country. The existing structure of consumption of ethanol in the domestic market, when the lion's share of ethanol
is used to produce alcoholic beverages, together with the actual monopolization of pricing policies, have led to the
fact that spirits can produce significantly more volumes of ethanol than the market needs, while exports make high
ethanol prices impossible. When considering the effectiveness of the introduction of new technological and tech-
nical solutions, almost never paid attention to their impact on the cost of finished products. So, domestic alcoholic
beverages are capable of producing high quality rectified ethanol, but the need for it both within the country and
in the world is limited. The main volumes of alcohol sales on world markets are formed at the expense of bioeth-
anol and technical ethanol (ethanol for technical needs). At the same time, prices for them are formed taking into
account competition with products of the same purpose, offered by producers of other branches of the economy.
Therefore, the development of the ethanol industry is possible only by changing the main directions of its use in
the production of beverages for technical and transport needs and taking into account the economic results of the
implementation of technological and technical solutions.

Keywords: ethyl alcohol, rectified alcohol, technical alcohol, bioethanol (fuel ethanol), directions of use of
ethyl alcohol, cost of finished products, economic effect of introduction of technological and technical solutions.

Introduction

The ethanol industry of Ukraine is in a rather dif-
ficult situation. The existing capacity of the distilleries
is several times greater than the volume of consumption
of ethanol within the state within the existing structure
of its use. The enterprises processing the grain are set
to produce high-quality rectified ethanol, the demand
for which forms almost 90 percent of the needs of the
domestic market. Therefore, most of the distilleries ei-
ther do not work for several years, or work 2-4 weeks a
year. Such non-rhythmic work leads to an increase in
the cost of ethanol and makes it impossible to attract
investment in the renovation of production capacities in
the industry. And privatization will not change any-
thing in this regard if the situation on the ethanol market
is not changed in relation to the directions of its use.

Ethanol is used in many sectors of the economy
and in everyday life. Its largest amount in the world is

used as an additive to motor fuels or their main compo-
nent. In addition, significant volumes of ethanol are
used for technical needs, production of alcoholic bev-
erages, medicine, etc.

In general, there are three main areas of use of eth-
anol and, accordingly, three of its types as commaodity
products:

- ethanol rectified; used for the production of alco-
holic beverages, vinegar, in some branches of the food
industry, in medicine;

- ethanol technical; used in various industries as a
solvent, non-freezing component, raw materials for fur-
ther processing;

- bioethanol (fuel ethanol); used as a component
of motor fuels or the main part.

Each of these commodity products has its sales
markets, which differ from each other requirements for
quality products, value characteristics, the presence of
competing products of similar designation, produced
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by related industries of other countries or other indus-
tries, different levels of government regulation. Cur-
rently, there is no problem of "product development"
(this applies not only to ethanol), but there is a problem
"to sell products with profits." In each item there are
several offers from manufacturers, which allows the
buyer to choose the product he needs, taking into ac-
count the requirements for the quality of goods and
available to the buyer financial resources.

In view of the above, producers of ethanol as com-
modity products in their technological and technical so-
lutions should take into account not only the produc-
tion, but also the financial and, consequently, the im-
plementation, the result of their implementation. The
overall effect is to ensure the competitiveness of fin-
ished products both in local and international markets,
thus allowing them to work stably and to consider pro-
duction issues in both the short and long term.

The article deals with the peculiarities of the pro-
duction of ethanol of various intended purposes and the
technological solutions that are feasible for implemen-
tation in view of the specifics of the sale of finished
products.

1. Rectified ethanol

As already noted, the main direction of the use of
ethanol rectified is the production of alcoholic bever-
ages: strong (vodka, whiskey, gin, absinthe, etc.), low-
alcohol and in wine making. Rectified ethanol is also a
raw material for the production of alcoholic vinegar,
used in the confectionery industry, perfumery, medi-
cine for the production of drugs, and as a disinfectant.

Directions of use of rectified ethanol form the
basic requirement of consumers to it - the quality of eth-
anol, and more specifically - the minimum amount of
impurities, which adversely affects the quality of prod-
ucts produced using ethanol rectified. At the same time,
given that such products are mainly consumed directly
by man as beverages or food, the main requirement is
the level of contaminants content in the finished prod-
uct that is safe for human health.

First of all, the efforts of producers of rectified eth-
anol are concentrated on the implementation of techno-
logical and technical implementation aimed at ensuring
the minimum content of undesirable impurities in com-
modity products. Thus, according to the normative doc-
uments in force in Ukraine and in other countries of the
world, the content of furfural in rectified alcohol is not
allowed; producers are trying to reduce to the minimum
possible containe of methyl alcohol, aldehydes, compo-
nents of fusel oil.

The main measures to ensure the quality of recti-
fied ethanol are realized when it is purified from impu-
rities in the distillery department, but some of these
measures are used at the beginning of production.

The main raw material for the production of recti-
fied ethanol of the highest quality (in Ukraine - the va-
riety "Lux" and "Wheat tear") is grain. Other types of
raw materials (molasses, food waste) are used for the
production of rectified ethanol for the needs of the food
industry, medicine, etc. and are not used in the produc-
tion of alcoholic beverages. In Brazil, alcoholic bever-
ages use sugar cane ethanol, but there is no such ethanol
as a commodity product in the markets. Therefore, it is

advisable to consider proposals for improving the tech-
nology of production of ethanol rectified grain and their
impact on the quality indices of commodity products
and their value.

The specifics of the Ukrainian legislation in the
field of production and circulation of ethyl ethanol (pri-
marily rectified) was that, firstly, the producer of recti-
fied ethanol can only be a state-owned enterprise (and
in fact the Ministry of Agrarian Policy and Food is a
monopolist in such production).

From the July 2021 rectified ethanol can produce
by privat companies, but its wery short time for real
concuration from them to the Ukrspirt. The import of
rectified ethanol into Ukraine is not legally prohibited,
but in fact impossible. That is, there is no competition
on the Ukrainian market of rectified ethanol and there
is only one seller - the Ministry of Agrarian Policy and
Food through the Ukrspirt. This allows SE Ukrspirt to
establish a single unit for its subsidiaries (place of
working VP) and alcoholic factories of the Ukrspirt
concern (in the state of liquidation) the cost of rectified
ethanol of various grades.

The lack of external competition allows Ukrainian
producers of rectified alcohol to introduce innovative
technologies for improving the quality of finished prod-
ucts, without much concern for their impact on the cost
of rectified alcohol. This allows alcohol producers to
meet the requirements of the quality of rectified alco-
hol, but it has a hidden threat to the prospects for the
sale of rectified alcohol in the world markets - Ukrain-
ian rectified alcohol in world markets (with the excep-
tion of the CIS markets) is uneconomic in value and is
not realized.

The production of ethanol recovered from grain
has two main technological stages:

- getting the mature beer;

- the removal of ethanol from the beer and clean-
ing it from the admixture with the receipt of the product
of the required quality.

1.1. Improvement of the technology of obtain-
ing beer

The main direction of improvement of the technol-
ogy of obtaining mature beer is the introduction into
production of osmophilic thermotolerant raisins of
yeast with the implementation of a complex of techno-
logical solutions, which ensures the possibility of fer-
mentation of highly concentrated bases and obtaining
beer with high ethanol content, while providing norma-
tive indicators of the quality of mature beer and ethanol
output.

The first step in the complex of such measures
(without taking into account the use of quality grain) is
to ensure homogeneity of grain meal. Normative char-
acteristic of meal - passage through a sieve with a di-
ameter of holes 1Imm in percent. There was a tendency
to provide a passage of 98 ... 100 percent with minimiz-
ing the size of individual particles of meal (0.5 mm, 0.3
mm, 0.25 mm). But the experience of ethanol producers
in other countries and the practice of the best domestic
enterprises pointed to the problem of not only the total
percentage of milling pass through the 1 mm sieve (95
or 100%), but the homogeneity of the meal - let the par-
ticles be 0.9 mm, but such particles should be 100 %.
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Therefore, equipment for meal (hummermilis, disinte-
grators, etc.) is selected taking into account the require-
ments for homogeneity of meal and specific electricity
consumption.

The next stage is dishwashing (meal + water) and
its water-heat treatment. Application in the production
of osmophilic raisin yeast provides an opportunity to
increase the concentration of dry matter in the mash (in-
stead of the hydromodule 1: 3,0 ... 3,5 to work with the
hydromodule 1: 2,0 ... 2,5), and the use of secondary
heat sources (reflux water and backset), along with the
dosage of all the required amount of alpha-amylase in
the mash, provides an increase in the temperature of the
mash and, accordingly, reduces the amount of acute
steam needed to heat the mash to the maximum heat
treatment temperature. Currently, a number of distillers
operate with a temperature in the apparatus for making
mash 75°C ... 78°C .

The maximum temperature of heat treatment for
the action of alpha-amylase is determined in the first
place in accordance with the requirement of inhibition
of the life of a foreign microflora, which is introduced
into production with grain and from other sources. The
idea that the main requirement is the effective dilution
of starch, is not entirely correct. The current technolog-
ical regulations provide for the achievement of 93°C ...
95°C thawing, whereas enzyme preparations offer al-
pha-amylase operating in the temperature ranges of
53°C ... 55°C; 73°C ... 75°C and 93°C ... 95°C. That is,
the hydrolysis of starch to dextrin can be carried out at
temperatures lower than 93°C ... 95°C. The maximum
possible temperatures were chosen precisely because of
the possibility, if not sterilization, at least pasteuriza-
tion of dipping and diluted mass.

The biology of microorganisms suggests that they
can be in two forms: vegetative and spore. For the inhi-
bition of activity, and even the complete elimination of
the vegetative form, sufficient temperature is 75°C ...
80°C, and spore forms can withstand short-term heating
and up to 160°C ... 170°C.

Application at thawing temperature of 93°C ...
95°C is a kind of insurance manufacturers and is not
connected directly with the main purpose of this stage
- the hydrolysis of starch to dextrin. Therefore, part of
the distilllers made attempts to reduce the temperature
of thinning initially to 90°C ... 93°C, and then to 88°C
... 90°C. This makes it possible to significantly reduce
the use of steam during liquefaction of mash, but is not
the most desirable level. If it is possible to ensure the
proper functioning of the branches of preparation of
beer with a maximum temperature of 75°C ... 77°C,
then you can refuse the use of thermostable alpha am-
ylase in favor of other, cheaper enzyme preparations
and reach the necessary maximum temperature due to
secondary sources of heat (the ultimate goal, "When the
distillery department is operating, the department of
termo-enzymes treatment should not use a spicy steam

",

It is also possible to prevent the activation of the
life of a foreign microflora through the use of antisep-
tics at the stage of cooking. The maximum allowable
dose for antiseptic is calculated taking into account its

(quantity) effect primarily on yeast (reproduction, fer-
mentation activity), as well as on the quality of rectified
ethanol (the possibility of getting into the finished prod-
uct and the effect on the formation of undesirable im-
purities). Typically, manufacturers of rectified ethanol
try to work with doses of antiseptic 30 ... 60 percent of
the maximum permissible, fearing their negative im-
pact on yeast primarily. But the question of the use of
antiseptics should be considered and the economy. For
example, the maximum permissible dose of antiseptic
is determined by its effect on yeast and does not affect
the quality of ethanol (and the quality of ethanol may
be greater). Ethanol is produced with the use of dry
yeast, which should be periodically renewed (initially
fermentation activity of dry yeast was kept for 13-15
days, now the duration of their use does not exceed 9
days, or even 5-7 days). Therefore, it is necessary to do
a joint technological and economic analysis that is more
appropriate: to apply an increased dose of antiseptic
(without affecting the quality of ethanol) and more of-
ten update the yeast, but reduce the temperature of lig-
uefaction, or work with the maximum possible duration
of the yeast and the corresponding doses of antiseptics
and the temperature of liquefaction. Here, along with
technology, the process economy is also important.

The use of backset in the preparation of mash is
also limited by its influence on yeast and on the quality
of the finished product.

In the future, especially when diluting at reduced
temperatures, the optimization is the completion of hy-
drolysis (“saccharification™) in the fermentation appa-
ratus in conditions that are unfavorable for the activa-
tion of the life of the foreign microflora (temperature,
presence of nutrient medium, the presence of a certain
amount of ethyl ethanol). Preparation of production
yeast is based on the content of dry matter in the mash,
which is primarily due to the need to use supplementary
food (depending on the type of grain) and the need to
comply with the regulatory indicators of the yeast divi-
sion.

Producers of rectified ethanol are used by a peri-
odic method of fermentation. This enables, if neces-
sary, to adjust the fermentation process to achieve the
standard maturity of the mature shoots.

1.2. Excretion of ethanol from the beer and its
purification from contaminants

Treatment of the mature beer in the rectified etha-
nol of the required quality is carried out in the distillery
department at the appropriate facility. In accordance
with the features of the work of the distillery depart-
ment, the work of the compartments of beer preparing
is also adjusted.

For the effectiveness (both technological and eco-
nomic) of the compartments of beer preparing, increas-
ing the content of dry matter in the mash, and, accord-
ingly, the concentration of ethanol in the mature beer is
the most effective measure - "the more, the better".

However, when distilling shakes with a high con-
centration of ethanol, the ethanol content in the distil-
late from the beer column increases accordingly. For
companies that operate an ethers column using the tech-
nology of hydro-leakage, this means the need to use
more water with an increase in column load on the
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steam portion. It is also necessary to conduct an eco-
nomic calculation and find the optimal solution for the
two branches.

With more or less stable work, alcohol manufac-
turers added to the distillery the final purification col-
umns, fuselage, accelerating, and increased the number
of contact devices in the alcohol column. At present, in
the case of non-rhythmic businesses, the feasibility of
such measures is questionable.

The attention should be paid to the introduction of
automatic control systems for the work of the distillery
department with the use of computer software and the
output of the performance indicators of the distillery
department on the central monitor (along with the local
one). This makes it possible to react promptly to
changes in the work of equipment (mostly without hu-
man intervention) and to provide a multilevel control
over the work of the distillery department.

Summarizing the above, we can draw the follow-
ing conclusions. For domestic producers of rectified
ethanol, taking into account the ratio of directions of its
use (mainly for the production of alcoholic beverages)
and lack of competition in the domestic ethanol market,
the key to the implementation of new technological and
technical solutions is their impact on the quality of fin-
ished products, the availability of the necessary funds
and the rhythm of the work of a particular company.
The need for a market in rectified ethanol is largely de-
termined by the need of the population in alcoholic bev-
erages, especially strong, and tends to decrease. In this
case, the cost of ethanol is not decisive, which leads to
the actual impossibility of entering the world markets
of rectified ethanol.

2. Tecknical ethanol

Requirements of consumers to technical ethanol
differ significantly from the requirements of manufac-
turers of alcoholic beverages and other products of the
food industry. Given that the directions of the use of
technical ethanol: solvents, non-freezing components,
etc. On the market there are proposals similar products
of other industries (primarily petrochemicals), the main
role plays the cost of ethanol and technical products and
its use. In most cases, the competitor of technical etha-
nol is methanol from various sources (mainly from nat-
ural gas and waste from the petrochemical industry, but
there is also biomethanol). Therefore, technical ethanol
must be competitively priced. In many countries, espe-
cially the EU, end-users are willing to pay slightly
higher costs for non-methanol products (considering
the environment), but within reasonable limits.

Raw material for the production of technical etha-
nol may be non-standard grains, molasses and other
wastes of food industries (we do not consider the issue
of production of technical ethanol from non-food raw
materials).

The specifics of the production of technical etha-
nol from grains include the following. Even if the buyer
submits certain requirements for the presence of impu-
rities in the technical ethanol (for example, manufactur-
ers of non-freezing washing liquids for cars limit the
content of aldehydes, esters and fusel oil), the ethers
column in the distillery department works without hy-
drolysis. Therefore, the content of dry matter in the

mash (and, accordingly, the content of alcohol in the
beer) is limited solely to the ability of yeast to ferment
the highly concentrated mash, adhering to the norma-
tive technological parameters of the beer and the yield
of ethanol per unit of raw material. Also, the maximum
permissible dose of antiseptic is calculated solely by its
influence on the fermentation activity of yeast (a com-
mon technological and economic calculation is similar
to that given for rectified ethanol).

The amount of filtrate of backset, which can be
used in the stage of cooking, as well as the multiplicity
of use is limited to the production parameters of yeast.
Again, it is necessary to make a comprehensive calcu-
lation again: increasing the amount of backset and its
multiplicity of use can lead to more frequent updating
of yeast, but reduces the use of the water of the drinking
quality and the steam. And here the economy should
sum up - which is more profitable in monetary terms.

In the production of technical ethanol it is expedi-
ent to introduce continuous fermentation with biomass
recycling. This increases the productivity of the fer-
mentation department and, accordingly, reduces the
cost of technical ethanol.

Distillery department also has certain features. For
the production of a number of grades of technical etha-
nol (for which there are no restrictions on the content
of the main and final impurities), the ethers column is
not used at all. In this case, the cost of technical ethanol
(taking into account the distillation of the beer with
high ethanol content) is minimal. In addition, the expe-
rience of cooperation with European consumers shows
that even in one country there may be different require-
ments for the content of ethanol in finished products.
Thus, the formulations of production of non-freezing
washing liquids for cars of the two Austrian manufac-
turers are calculated on the content of ethanol in tech-
nical ethanol at the level of 94%. and 95% vol. Reduc-
ing the content of ethanol in technical ethanol (if possi-
ble) is also a way to reduce its cost.

Normative documentation also provides for the
production of absolute (dehydrated) technical ethanol
with a concentration of ethanol from 99.0% vol. up to
99.99% vol.

Thus, the production of technical ethanol, unlike
the rectified, aims to meet the needs of many industries
to produce a wide range of products for various pur-
poses and does not directly depend on the population.
Therefore, producers can count on the long-term stable
operation of their enterprises, provided that the compet-
itiveness of both technical ethanol and products with its
use is ensured. When considering the feasibility of in-
troducing new technological and technical solutions,
the determining factor is their influence on the cost of
technical ethanol.

3. Bioethanol (fuel ethanol)

Bioethanol (europian name) or fuel ethanol (USA)
is the largest in terms of volume of production and con-
sumption of the target species of ethanol, and these vol-
umes grow from year to year.

World production of bioethanol in recent years is
characterized by the following figures, billion liters
(RFA):

2017 -101.7
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2018 - 108.4

2019 -111.0

2020 -100.0

2021 -103.4

The United States (55%) and Brazil (27%) to-
gether provide production of 84% of the world's bioeth-
anol content. Among other major producers: the EU-
5%, China-3%, Canada-2%, Thailand-1%, Argentina-
1%, India-3%, and the rest of the world-1%.

In the US, the largest producer of bioethanol, the
main raw material (over 90%) is corn, in Brazil - sugar
cane. In other countries raw materials are similar.

The chain of processing sugar cane in bioethanol
is easier than corn: cane - the selection of juice - the
fermentation of juice - the separation of ethanol from
beer - the production of finished products (strengthen-
ing and dehydration of ethanol).

In the processing of maize, the main technological
and technical improvements are similar to those noted
with some features. The process of obtaining beer is
similar to the processing of grain into rectified and tech-
nical ethanols. At the same time, they are trying to re-
cycle the measurements of the maximum possible con-
centration. Yeast producers publish commercial offers
for bioethanol plants with indication of ethanol concen-
trations in beer, which can reach and maintain their
yeast at 20-22% vol. This allows you to significantly
reduce the cost of steam in the beer column when you
remove the ethanol from the beer.

The fermentation department uses a continuous
fermentation method; often enough, the first fermenta-
tion apparatus provides sterile air for the rapid accumu-
lation of the necessary biomass of yeast. Widely used
antiseptics.

In the processing of mature shoots into bioethanol,
in addition to the beer column, an ethanol column and
an installation for dehydration are used. The latter can
work on the principles of azeotropic rectification (usu-
ally cyclohexane is used), using molecular sieves or
membranes (pervaporation). The main criterion for
choosing a unit for absolute is financial: the cost of in-
stallation, its installation and operation, the specific
costs of steam and water - in general, the final cost of
bioethanol.

On the market bioethanol is a direct competitor of
gasoline and should have approximately the same value
(taking into account different calorific value). Of
course, the state in a certain way, including through co-
ercion, affects the use of bioethanol, but only in its ini-
tial stages. In the future, the main role is played by the
economic factor.

3.1 Using the new type of raw material in the
bioethanol production

The main requirement for the quality of bioethanol
is the water content - 0.2 - 0.3% vol. Therefore, scien-
tists, and then producers of bioethanol turned their at-
tention to other, except grain and cane, types of raw ma-
terials that can be used on an industrial scale.

The first such list is raw materials containing cel-
lulose: straw, grass, waste wood industry. The idea of
recycling cellulose into alcohol is not new - in the last
century, factories for the processing of cellulosic raw
material into technical alcohol were exploited, but they
worked with the use of technology of environmentally
hazardous and economically disadvantageous acid hy-
drolysis. Cost reduction of cellulosolytic enzyme prep-
arations made it possible to organize the processing of
cellulosic raw materials into bioethanol at a new tech-
nological level corresponding to the 21st century.

In the US, there are currently 4 bioethanol produc-
tion companies from cellulose with a total capacity of
314.2 million liters per year, another 3 plants (881.9
million liters per year) can process grain and cellulosic
raw materials. By the way, in the United States, the
term "bi-raffinery of the second generation" for bioeth-
anol manufacturers is used for the second generation,
emphasizing the new level of bioethanol production
technology (fuel ethanol). The technology of treatment
cellulosic raw materials into bioethanol is constantly
being improved in the direction of its cheapening and
expansion of the raw material base. For example, the
patented technology of waste wood processing industry
with the parallel production of biorefinerium required
amount of enzyme preparations from the same raw ma-
terial. Such technologies are extremely interesting for
our factories, especially taking into account the Gov-
ernment's policy of ensuring the industrial processing
of wood by domestic enterprises.

The following raw materials, which are still pro-
cessed on an industrial scale, but whose volume is vir-
tually unlimited - municipal waste (sewage). Scientists
have argued for the symbiosis of microorganisms, in-
cluding yeast, capable of recycling the waste water of
cities into ethanol. Of course, this is a distant prospect,
but 15-20 years ago they talked about the technology of
industrial processing of cellulosic raw materials in bio-
ethanol.

Conclusion

The raw material base of Ukraine, the presence of
skilled personnel and their training system (universi-
ties, institute of postgraduate education) provide an op-
portunity for the development of ethanol production
both for the needs of the domestic market and for ex-
port. Successful development of the industry is possible
only with the change in the structure of domestic etha-
nol consumption in accordance with world trends - bi-
oethanol, technical alcohol and then rectified alcohol,
as well as taking into account economic factors in the
implementation of technological and technical solu-
tions. World alcohol markets have a certain level of
prices for various types of alcohol as commaodity prod-
ucts, and the production of alcohol within these prices
creates opportunities for its export.

Technology and the economy must be inseparable,
then the success in the production and realization of al-
cohol will be ensured.
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Introduction

The development of the agro-industrial complex
of industrialized countries, which are significantly de-
pendent on imports of energy and raw materials for the
chemical industry, especially oil, in recent years is as-
sociated with the maximum possible reduction in oil
imports by organizing energy production ). Such prod-
ucts include ethanol (or bioethanol), biomethanol, bio-
butanol, biohydrogen and others. The prefix "bio" indi-
cates not only the raw materials used for production,
but also is a characteristic of the technologies used (es-
pecially their impact on the environment).

Ukraine's transport sector is almost entirely de-
pendent on imports of crude oil and / or refined prod-
ucts - gasoline and diesel fuel. In addition, the country's
agricultural sector has a strong raw material base for
growing grain, sugar beets and other plants, and the
processing industry has the capacity and trained staff to
convert them to bioethanol - the world's most common
substitute for gasoline and diesel fuel.

The main economic criterion for assessing the pro-
spects for mass use of bioethanol is its cost compared
to the cost of mineral fuels. Approximately half of the
cost of bioethanol is the cost of raw materials. There-
fore, the use of the latest technologies and equipment
both in agriculture and in enterprises producing bioeth-
anol is necessary a condition for the development of the
bioethanol market and the growing demand for it.

In addition, the so-called "Technical ethanol”, ie
ethanol intended for use as a raw material or component
of the products of enterprises in many industries. Expe-
rience shows that in the vast majority of industries, oil
as a raw material can be replaced by bioethanol and
similar products made from renewable raw materials.

The most famous example is the production of syn-
thetic rubber from ethanol according to the Lebedev
method.

The full-scale use of ethanol for technical pur-
poses is also directly related to its cost - whether it is
competitive compared to the cost of minerals (a widely
used term in world publications - fossils), which neces-
sitates the use of advanced technological and technical
solutions.

Given the capabilities of agriculture and the avail-
able capacity of distilleries today, the most promising
for our country is the production of ethanol for various
purposes from starchy raw materials, especially corn.

The biological conversion of the carbonaceous
complex of corn (as well as other grains) into ethanol
has several stages, including enzymatic conversion of
raw polymers into mono- and di-carbohydrates, fer-
mentation of fermented carbohydrates with yeast, sep-
aration of ethanol from aqueous solution and, if neces-
sary, its from concomitant impurities.

The interconnectedness of these stages means that
changes in technological parameters of one of them ne-
cessitate changes in technological parameters and
methods of other stages, so it is necessary to analyze
the consequences of implementing certain technologi-
cal solutions for the whole ethanol production process
and their impact on consumer properties. products.

1. Features of cultivation of industrial yeast in
the conditions of introduction of thermoenzymatic
processing of grain raw materials

New directions in the development of ethanol
technology require increasing the concentration of dry
matter of wort (DM), fermentation at elevated temper-


https://doi.org/10.5281/zenodo.6603454

Danish Scientific Journal No60, 2022

79

atures and concentrations of ethanol in the beer, ensur-
ing further reduction of the cost of ethanol by saving
raw materials and energy resources. In such conditions
it is necessary to use highly productive breeds of yeast
with increased osmophilicity, thermotolerance and fer-
mentation activity.

Selection of physiologically active clones of etha-
nol yeast, technologically resistant to adverse factors
that have increased productivity, osmophilicity and
thermotolerance, can increase the efficiency of ethanol
production by intensifying the processes of yeast gen-
eration and fermentation, reducing losses of ethanol
and raw materials.

Thermotolerant yeast retains high fermentation
activity when increasing the temperature of the nascent
wort to 35... 38°C, which allows to significantly reduce
water consumption for cooling fermentors. In addition,
such yeasts have high osmophilicity, ie resistance to
high concentrations of DM in wort (up to 27-32%),
high concentrations of ethanol and related products of
yeast in mature fermentation.

To obtain high quality ethanol, the biochemical
activity of yeast is of great importance. Their physio-
logical state affects the rate of biochemical processes
and the composition of fermentation by-products. The
physiological state of yeast largely depends on the
chemical composition of the wort, which must contain
sufficient amounts of germinals, minerals and vitamins.
Taking into account all the features of the optimal liv-
ing conditions of yeast, selecting the optimal compaosi-
tion of the substrate, you can get a product of the re-
quired quality at minimal cost.

In the process of yeast reproduction, the role of ni-
trogen nutrition increases, the need for which depends
on the growth phase of yeast. In the exponential growth
phase, the content of free intracellular amino acids in
yeast is almost twice as high as their content in seed
yeast. In addition to direct assimilation, biosynthesis of
amino acids and proteins from inorganic nitrogen and
organic carbon can occur in cells.

In the process of fermentation can be divided into
two main periods, characterized by different states of
yeast. In the induction period of fermentation, which
coincides with the logarithmic phase on the yeast
growth curve, there is an intensive accumulation of
yeast biomass at a relatively low rate of consumption of
carbohydrate substrate and a higher rate of utilization
of nitrogen nutrition. Upon reaching the stationary
phase on the yeast growth curve and the accumulation
of a certain concentration, a period of intensive fermen-
tation begins at a low rate of yeast reproduction.

The need of yeast for nitrogen nutrition is mainly
related to protein synthesis during their reproduction
and the active action of enzyme complexes that main-
tain the required level of energy metabolism in the uti-
lization of carbohydrate components.

In recent years, there have been significant
changes in ethanol production technology. Malt is com-
pletely replaced by concentrated enzyme preparations
of selective action. The use of purified amylolytic drugs
at the stage of saccharification leads to insufficient ac-
cumulation in the wort of amino acids that are neces-
sary for yeast in the process of their reproduction,

which adversely affects the physiological activity of
yeast.

It was found that the growth of yeast in the wort
with high concentrations of DM is limited by nitrogen
nutrition. As the wort concentration increases, the de-
gree of influence of nitrogen nutrition on the process of
yeast reproduction and fermentation process increases.
The use of grain wort enriched with amine nitrogen as
a result of proteolysis of plant proteins of raw materials
increases the fermentation activity of yeast, their osmo-
philicity and tolerance to ethanol. At the same time, ex-
cessive enrichment of the fermented wort with amine
nitrogen can lead to the accumulation in the mature
wort of yeast by-products. Therefore, it is advisable to
enrich the yeast wort with nitrogen to ensure active re-
production of yeast at the stage of yeast generation.

The total yeast need for nitrogen is 20... 25 mg per
10 billion cells. Active reproduction of yeast is ob-
served at a concentration of amine nitrogen of 35 mg /
dm® of wort. Ammonia water, ammonium salts and
urea are used as nitrogenous food. Some publications
have reported that excessive amounts of urea in the nu-
trient medium may lead to the formation of ethyl car-
bamate, which has carcinogenic effects.

In addition to organic sources of nitrogen at the
stage of yeast generation, it is advisable to specify a
protease for the hydrolysis of proteins to amino acids.
The amount of protease is determined in each case de-
pending on the raw materials and technological deci-
sions made at the enterprise.

It was found that changes in the metabolism of
yeast cells cultured on wort treated with proteolytic en-
zyme preparations (EP), which include the enzymes
proteinase and peptidase, are accompanied by de-
creased biosynthesis of metabolic by-products: alde-
hydes, higher alcohols and organic acids. Yeast, which
is cultivated on a wort enriched with amino acids, has
increased osmophilicity and tolerance to fermentation
products.

With the transition of ethanol technology to low-
temperature regimes of hydroenzymatic processing of
grain raw materials with the use of concentrated en-
zyme preparations, there is a need to improve the tech-
nology of production of yeast. According to the results
of scientific research and production tests, an improved
technology for the production of yeast is proposed,
which differs from the traditional composition of the
nutrient medium and the duration of fermentation.

The physiological activity of yeast is influenced
not only by nitrogenous substances, but also by phos-
phorus nutrition and vitamins. This is especially true
when replacing malt with enzyme preparations that do
not contain the necessary growth substances for alco-
holic yeast.

The presence of sufficient amounts of mineral ni-
trogen and phosphorus in the environment cannot com-
pletely replace such a complex source of nitrogen,
phosphorus and growth substances. which is malt milk.
Therefore, in the study of conditions that increase the
efficiency of fermentation of sugar wort, corn extract
was proposed as a source of growth substances.

The introduction of corn extract at the stage of
yeast cultivation increases the rate of fermentation of
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carbons from the beginning to the end of the process.
The amount of carbon dioxide in experiments using
corn extract for the fourth hour of fermentation is 32...
35 percent higher than in the control. With increasing
duration of fermentation, the difference in the for-
mation of carbon dioxide in the experiment and in the
control decreased and at 48 hours was approximately 5
percent. The total duration of fermentation is reduced
from 72 to 48 hours. When using corn extract increases
the physiological activity of yeast, achieves a more
complete assimilation of carbons and increases the
yield of ethanol. For example, the content of ethanol-
soluble carbons, which characterizes the fermentation

activity of yeast, in the experiment was 16 percent
lower than in the control.

Analysis of the content of metabolic by-products
showed that the increase in ethanol yield is also
achieved by reducing the amount of glycerol, alde-
hydes, acids and esters, the amount of which in the ex-
periment was significantly less than in the control (table
1). It can be assumed that in the absence of limitation
of physiological activity of yeast by environmental
components such as nitrogen, phosphorus, amino acids
and other growth factors of yeast, a complex source of
which is corn extract, changes the direction of ethanol
fermentation and reduces carbon costs for secondary
synthesis.

Table 1

The effect of corn extract on the performance of beer

Urea + orthophosphoric Urea + orthophosphoric acid +
acid corn extract

Acidity, deg. 0,40 0,39

PH 4,54 4,59
Visible concentration of DM, % 0,2 0,1

The actual concentration of DM, % 2,9 3,0
lnggerquted carbon compounds, g / 0,272 0,231

cm?®, incl.

Soluble carbon compounds 0,256 0,200
Undissolved starch 0,011 0,018
Alcohol-soluble carbon compounds 0,230 0,193
Dextrins 0,023 0,006
The concentration of ethanol,% vol. 6,6 6,7

The yleld of ethanol, dal / t of fermented 64.8 66.3
solution

Glycerin content, g / 100 cm® 1,063 0,769
Aldehyde content. % vol 0,0024 0,0012
The content of higher alcohols,% vol 0,106 0,134
Volatile acid content, mg / dm? 850,4 562,5
The content of esters, mg / dm?® 2355,9 1760,0

In the practical application of thermo-enzymatic
treatment of raw materials, a number of distilleries use
technological regimes that provide an average duration
of treatment of the mixture with a-amylase 3 hours and
saccharification of dilute starch for 45... 60 minutes. At
such modes 25... 30% of nucleating carbon compounds

are formed. When cultivating yeast on such a wort, it is
necessary to determine their physiological activity by
separating part of the mature yeast (10... 12%) from the
previous cycle to use them as seed yeast in the next cy-
cle (table 2).

Table 2
Characteristics of sowing yeast depending on the number of reseedings
Indicators Number of reseedings

1 2 3 4
pH of the medium 3,7 3,8 3,9 3,7
Acidity, deg 0,82 0,75 0,70 0,50
Visible concentration of DM, % 3,2 4,8 5,6 10,8
The actual concentration of DM, % 5,5 5,6 6,2 11,6
The concentration of ethanol,% vol. 6,65 6,45 5,25 3,85
Unfermented carbon compounds, g / 100 cm?® 1,75 1,98 2,81 5,57
Number of yeast cells, million / cm?® 125 98 84 78

With an increase in the number of yeast trans-
plants from the previous to the next technological cy-
cle, all indicators of mature yeast deteriorate. The use
of such yeast at the anaerobic stage has shown that from
cycle to cycle increases the duration of fermentation -
from 72 to 94 hours, increases losses with unfermented
carbon compounds and thereby significantly reduces

the yield of ethanol. Analysis of the carbon composi-
tion of mature mash shows that the main losses of car-
bons are caused by the increased content of ethanol-sol-
uble compounds of carbon and dextrins. Insufficient
hydrolysis of starch at the stage of thermoformative
treatment of raw materials leads to a decrease in the
physiological activity of yeast does not allow to fully
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realize the benefits of thermoenzymatic dissolution and
hydrolysis of starch. Low fermentation energy of yeast
is due to limiting their reproduction by sources of or-
ganic nitrogen, phosphorus and growth factors.

These shortcomings are eliminated in the devel-
oped technological mode of preparation of the environ-
ment for the cultivation of yeast. Its essence is. That
sugary wort intended for use in the preparation of in-
dustrial yeast is further dextrinized and saccharified.
Additional application of thermostable amylase in the
amount of 1.0-1.2 units of activity per 1 g of starch pro-
vides for 50... 60 minutes The degree of dextrinization
at the level of 98... 99.7%, and additional application
of glucoamylase in the amount of 1.5-2.0 units of activ-
ity per 1 g of starch ensures the achievement of the ratio
of glucose: dextrins - 3.5: 1. Yeast grown on wort with
additional saccharification is characterized by a higher
specific rate of reproduction, fermentation energy and
productivity.

When cultivating yeast on wort after additional
saccharification, losses with unfermented carbons are
reduced, primarily due to ethanol-soluble carbon com-
pounds. The amount of ethanol synthesized by yeast on
wort with additional saccharification exceeds the same
figure compared to yeast on wort without additional
saccharification, by 2.2... 2.3% relative.

The introduction of corn extract into the environ-
ment provides the necessary and sufficient levels of or-
ganic nitrogen and phosphorus, primarily consumed by
yeast, and helps to increase the specific rate of their
growth. In addition, amino acids and vitamins are
added with corn extract, which reduces the loss of car-
bohydrates for the synthesis of yeast biomass.

The set of proposed technological methods and pa-
rameters optimizes the composition of the nutrient me-
dium in the ratio of carbon: nitrogen: phosphorus and
glucose: dextrins and thus increase the productivity of
yeast for ethanol biosynthesis and reduce costs with un-
fermented carbohydrates.

These data can be the basis for the development of
the optimal technological regime for the cultivation of
seed yeast and fermentation of wort obtained by ther-
moenzymatic treatment of grain raw materials.

In the production of ethanol, the existing and
promising opportunities to change the biochemical
composition of the nutrient medium for yeast with the
help of corrective drugs open the way to significantly
improve fermentation rates, including the yield of the
target product, fermentation rate. The yield of by-prod-
ucts of fermentation, organoleptic characteristics of
marketable products (if necessary), as well as increas-
ing the protein value after alcohol bard.

The market offers ethanol producers various com-
plexes of biologically active substances (vitamins, min-
erals, amino acids, etc.). The use of which improves the
technological properties of alcoholic yeast. The feasi-
bility of using biologically active additives at the stage
of sowing yeast cultivation is decided in each case pri-
marily in the light of economic feasibility.

Another area of intensification of production yeast
technology is their aerobic cultivation.

Traditional cultivation of seed yeast in the pro-
cessing of carbohydrate raw materials into ethanol is

carried out under anaerobic conditions at relatively low
growth rates and high specific consumption of the sub-
strate. The result is a production yeast with a cell con-
centration of 100... 120 million / ml. This technology
requires significant volumes of yeast generators, in-
creased length of food communications and, accord-
ingly, increased costs for their washing and steriliza-
tion.

Aerobic cultivation of alcoholic yeast allows you
to grow the required amount of yeast biomass in a
shorter time and with lower raw material costs.

According to the results of experimental studies,
the optimal conditions for the cultivation of seed yeast
under aerobic conditions were determined.

At the beginning of the cultivation process, air
consumption is 18 m® / m® * h with an increase to 60
m3 / m® * h; the speed of mixing in the middle and at
the end of the process is one and a half to two times
higher than at the beginning. The cultivation tempera-
ture that is optimal for yeast respiration is 30... 320C.
The initial concentration of DM wort 12... 15%. Aero-
bic cultivation provides an increase in yeast biomass by
2... 3 times. Reducing the concentration of carbon
compounds in the wort directs the process of biosyn-
thesis in the direction of biomass accumulation, rather
than increasing the formation of bioassimilation prod-
ucts.

To restructure the enzyme systems of yeast cells
for efficient fermentation of carbohydrates in ethanol at
the end of yeast generation, the yeast is kept under an-
aerobic conditions for 3... 4 hours.

Under aerobic conditions, yeast cultivation emits
much more heat than anaerobic ones, which necessi-
tates measures to cool the nutrient medium.

Air supply devices must ensure uniform and effi-
cient dispersion in the yeast.

Practice shows that the suction communication of
the compressor should be as high as possible above the
ground. The air is cleaned with mechanical filters (re-
moval of coarse impurities) and filters that remove mi-
croorganisms (such as "Laik™).

2. Innovative technologies of alcohol fermenta-
tion in the production of ethanol from grain

Periodic fermentation is used in domestic grain
ethanol production enterprises. It ensures compliance
with the necessary aseptic conditions of alcohol fer-
mentation and the ability to adjust at all stages of fer-
mentation, but requires large geometric volumes of fer-
mentation battery and is economically feasible at a
daily capacity of 4.5... 6.0 thousand decalitres of etha-
nol. This method should be used only in enterprises that
produce ethanol for the needs of the food industry and
medicine. More efficient methods of fermentation of
grain raw materials need to be used in enterprises with
higher daily capacity that produce bioethanol as fuel
and for technical needs.

Other methods of fermentation are described - cy-
clic, flow-recirculation and continuous-flow, which
due to the development of pathogenic microflora (and
the corresponding fermentation of the mash), as well as
the impossibility of adjustment are not implemented in
the production of ethanol from grain, although ethanol
from molasses using continuous fermentation.
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The capacity of the fermentation compartment can
be increased primarily by increasing the concentration
of ethanol in the mature mash, which is directly propor-
tional to the increase in the concentration of the wort.
During the fermentation of wort from starch-containing
raw materials, the process of hydrolysis of starch con-
tinues in the fermentation process, which determines its
duration. High concentrations of ethanol inhibit the ac-
tivity of yeast. Therefore, along with the use of osmo-
philic yeast strains, it is important to ensure deeper hy-
drolysis of polycorbohydrogens of the wort before fer-
mentation. This can be achieved by increasing the
dosage of enzyme preparations by 25... 35%.

Along with this, the increase in the degree of hy-
drolysis can also be achieved by extending the time of
action of glucoamylase under optimal conditions of its
action: pH=4.7... 5.5, temperature 55... 57°C. studies,
including in production conditions, show that extend-
ing the saccharification time to 3... 5 hours increases
the degree of hydrolysis of starch from 60... 70% to
85...90%, and in some cases more.

Effective fermentation of highly concentrated
wort is achieved by increasing the productivity of the
yeast population, which accelerates the fermentation
process both at its initial stage and in general. Taking
into account the fact that the yeast of domestic enter-
prises can withstand the ethanol content within 11.0...
12.0% vol., The concentrated wort is diluted with bard
filtrate cooled to a temperature of 25... 30°C. The re-
quired amount of stillage filtrate is calculated taking
into account the reduction of the initial concentration of
DM to 22... 24%.

For the cultivation of sowing and industrial yeast
it is necessary to prepare a wort from good quality raw
materials with a concentration of 18... 19% DM and a
high degree of hydrolysis of starch.

Fermentation of concentrated wort can be carried
out according to a continuous scheme with recircula-
tion, which ensures maximum use of yeast productiv-
ity. The steady flow of this process is ensured by setting
the rate of dilution of the nutrient medium D = 0.1...
0.125 ht,

Effective fermentation of concentrated wort can
be carried out periodically. The main disadvantage is
the slowdown of the initial fermentation rate for the pe-
riod of the lag phase (12... 14 hours), which takes place
in each fermentation apparatus after the start of its fill-
ing. The main reason is the low initial concentration of
yeast biomass and the inhibition of its growth by high
concentrations of carbohydrates.

The lag phase can be eliminated by sequentially
filling the fermentors with a mixture of candied wort
and actively fermenting wort (50/50 ratio). For this pur-
pose, a fermentation mode is proposed, in which two
battery fermentors (so-called main fermentators), con-
nected in series at the bottom by a flow line and bound
by a flow circuit, operate in continuous yeast-main fer-
mentation mode, and the rest of the fermentation de-
vices (9 pieces) work in periodic mode.

Yeast production yeast is sent to the pre-washed
and disinfected (steamed) first main fermenter in the
amount of 50% of its volume with simultaneous supply
of concentrated sugar wort and bard filtrate. The speed

of feeding the mixture "wort / filtrate bard" is main-
tained at 10... 12% of the volume of the fermenter for
1 hour. The concentration of yeast biomass in the main
fermentation apparatus of the battery is at the level of
100 million / ml.

After filling the first main fermentation apparatus,
the flow to the second main apparatus is opened, while
the wort and filtrate of the bard continue to flow to the
first fermentation apparatus with simultaneous filling
of the second through the overflow line. The wort is
continuously removed from the second main fermenta-
tion apparatus, which actively ferments and mixes with
the candied wort. Part of the mixed stream is diverted
to the first main apparatus to support the yeast genera-
tion and fermentation process, and the other part of the
flow is successively filled with fermentation machines
operating periodically, from which beer is pumped out
after the fermentation process.

The ethanol accumulated during fermentation
gradually leads to energy starvation of cells, cessation
of their growth and biosynthesis of ethanol, and as a
final result - to the death of yeast cells. The process of
inhibition of vital activity and death of yeast begins to
manifest itself at ethanol concentrations in the environ-
ment from 6... 8% to 10... 12% depending on the os-
mophilicity of the strain and is accompanied by a num-
ber of metabolic changes leading to ethanol contamina-
tion by side metabolites.

In the production of ethanol from starchy raw ma-
terials, the process of hydrolysis of starch and its com-
ponents continues throughout the fermentation time.
Continuous fermentation requires deeper hydrolysis of
biopolymers of raw materials before fermentation than
during periodic fermentation. This is ensured by the in-
tensification of the process of thermoenzymatic pro-
cessing of raw materials, in particular by increasing the
period of saccharification under optimal conditions of
action of enzyme preparations, as well as increasing the
concentration of yeast biomass.

3. Measures to ensure microbiological purity in
the technology of ethanol from starch-containing
raw materials

Bacterial infection of the environment is one of the
main problems in the production of ethanol, negatively
affecting all stages of the technological process. Un-
controlled reproduction of pathogenic microorganisms
can stop or severely delay the growth and metabolic ac-
tivity of yeast. Bacteria are the last competitors for food
sources. Deficiency of carbohydrogen leads to a de-
crease in ethanol yield. Many bacteria produce organic
acids and other substances that impair the reproductive
properties of yeast, inactivate the amylolytic enzymes
of the wort. Bacterial contamination results in an in-
crease in the concentration of by-products that impair
the organoleptic properties of ethanol.

Pathogenic microorganisms. Occurring in the pro-
duction of ethanol, belong to several groups. One of the
constant contaminants of ethanol fermentation are
members of the genus Lactobacillus, which produce
lactic acid as the main product of their metabolism. To
combat foreign microflora, domestic companies widely
use chemical antiseptics: formalin, chlorinated lime
and caustic soda. But their use increases the amount of
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aldehydes and some other undesirable compounds in
ethanol, which degrades the quality of marketable prod-
ucts. Due to this, new effective and safe antibacterial
drugs are constantly being sought.

The use of high (135... 155°C) temperatures in
water-heat treatment provided partial disinfection of
grain. The transition to heat-enzymatic treatment at low
temperatures has exacerbated the issue of counteracting
the infection of wort by foreign microorganisms.

It should be noted that the task is not to completely
destroy foreign microorganisms. Their vegetative
forms died at high temperatures, and spores remained
in the incubation state and when exposed to a favorable
environment (wort in the saccharifier) began active life
and reproduction. Therefore, the problem of control of
foreign microflora is solved by creating such conditions
in substrates (batch, diluted mass, wort), in which for-
eign microorganisms do not multiply or multiply mini-
mally. It is impossible to ensure the complete absence
of foreign microorganisms and therefore it is only a
matter of conditionally sterile conduct of the process
during thermoenzymatic treatment.

The main sources of microorganisms in ethanol
plants - raw materials, water, air and auxiliary materi-
als.

Microorganisms develop in all parts of the techno-
logical line at temperatures up to 75°C. During water-
heat treatment of grain raw materials, especially at the
stage of preparation of grain mixture at a temperature
of 60... 70°C, the number of microorganisms increases
sharply, which reduces the pH of the wort and ad-
versely affects the bacterial thermostable a-amylase.
The result is an increase in the loss of raw starch.

Metabolites released by microorganisms create
certain difficulties at the stage of fermentation. The
greatest danger is posed by mucus-forming and thermo-
philic bacteria.

Mucus-forming lactic acid bacteria (Leuconostoc
mesenterodies, Leuconostoc dextranicum) form a gem-
like capsule around themselves, which allows them to
withstand high (up to 90°C) temperatures. Leuconostoc
colonies cover the surface of equipment and pipelines
with mucus, which is difficult to wash off with water,
so mechanical and chemical treatment is required. As
an example - 1 million embryos Leuconostoc is able to
decompose up to 0.6% of nascent carbohydrates in 1
hour.

At temperatures of 60... 70°C there is an active
development of mesophilic putrefactive and butyric
acid bacteria. Putrefactive bacteria destroy grain pro-
teins with the formation of ammonia, acetone, organic
acids, acetaldehyde and other harmful metabolites.

Butyric acid bacteria hydrolyze pectin, starch and
ferment carbohydrogens with the formation of butyric
and acetic acids, acetone and various alcohols.

Most thermophiles have an optimal temperature of
50... 70°C, and some thermophiles metabolism contin-
ues at temperatures 78... 85°C, so when choosing tem-
perature regimes must take into account the develop-
ment of infectious microflora to ensure that at the stage
of thermoenzymatic processing of raw materials not
only achieve maximum dissolution of starch , but also
to provide suppression of foreign microorganisms.

To effectively combat contaminating microflora,
it is necessary to select an antiseptic that has a wide
range of antimicrobial action with minimal adverse ef-
fects on yeast cells.

All antiseptics are characterized by toxicity to bac-
terial cells, which depends on the concentration of the
drug and occurs only when antiseptics bind to microbial
cells.

In recent years, the attention of domestic and for-
eign researchers has been drawn to antimicrobial drugs
based on the guanide group. One such drug is Aquaton-
10, which is a 25% solution of a biocidal polymer com-
pound that is non-toxic to warm-blooded organisms
and is used in drinking water treatment technology.

Another drug - Vazin - is used to antisept the nu-
trient medium of the seed culture of feed yeast. It is an
aqueous solution of 1.3.5-tri (B-hydroxyethyl) hexahy-
dro-5-triazine with additives. The content of the main
substance 45... 51%.

Antibiotics Freecont and Distiferm RG are used
for antiseptic intermediates in the brewing industry and
other food industries and are promising for use in etha-
nol production.

Studies of asepting preparations on wort from
starch-containing raw materials, which were obtained
by heat-enzymatic treatment using concentrated en-
zyme preparations, were carried out. The wort was fer-
mented with a thermotolerant strain of yeast race K-81
at a temperature of 32... 33°C.

To ensure model infection of the wort, a pure cul-
ture of the association of lactic acid bacteria, which was
isolated from acidic mash, was used.

The effect of different concentrations of antisep-
tics on the yeast population and lactic acid bacteria was
studied, in particular Aquaton-10 within 1... 100 ml /
m3, Vazina-0.25...2.01/m®, Freent-0.5... 1.5 g/ m®,
Distyferma RG - 0.25... 0.750 g/ m®. Samples without
antiseptic and with antiseptic formalin were used as
controls.

The research results are shown in table 3.

As a result, the optimal doses of antiseptics were
determined: for Aquaton-10 - 100 ml / m?, Vazina - 0.5
| / m?, Distiferma RG - 0.50 g / m® and for Freecont -
1.0... 1.5 g/ m®. At certain costs, high fermentation ac-
tivity of yeast is provided, and the increase in acidity of
the wort infected with lactic acid bacteria does not ex-
ceed 0.50... 0.55 IN. NaOH per 20 cm?® of brew, while
in the control sample it increased by 2.0... 2.4 times.

The effect of the studied drugs and their costs were
tested on non-sterile wort from starch-containing raw
materials.

The acidity of mature brews when using antimi-
crobial drugs Aquaton-10, Vazin, Frikont and Distif-
erm RG did not exceed 0.45... 0.54 ml 1 n. NaOH per
20 cm? of brew. With the use of formalin there was an
increase in acidity by 10... 16% compared with the
studied antiseptics.

The obtained data confirm the antiseptic effect of
the studied drugs and the compliance of the selected
concentrations with the condition to ensure the preven-
tion of effects on the fermentation activity of yeast.
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Table 3
The effect of antiseptic concentration on the increase in the acidity of the beer
Acidity, ml 1 N. NaOH
Ne Preparation Concentration Amount per 20 cm?® of beer
For 1 day For 2 day For 3 day

0,00 0,60 0,92 1,30
100 0,30 0,38 0,48
50 0,30 0,42 0,50
1 Aquaton-10 ml/m® 20 0,32 0,44 0,50
5 0,32 0,48 0,52
3 0,38 0,55 0,60
1 0,56 0,70 0,85
0,00 0,38 0,94 1,32
2,0 0,17 0,18 0,18
2 Vazin /M3 1,0 0,21 0,22 0,48
0,50 0,26 0,28 0,50
0,25 0,25 0,30 0,65
0,00 0,44 0,90 1,02
- 3 0,75 0,20 0,45 0,50
3 Distiferm RG g/M 0.50 0.24 0.48 0.52
0,25 0,34 0,58 0,64
0,00 0,45 0,85 1,10
. 3 1,5 0,25 0,35 0,45
4 Frikont gh 10 0,27 0,40 0,50
0,5 0,27 0,45 0,60

Analysis of the carbohydrogen composition of
mature mash showed that when using the studied drugs,
the content of soluble carbohydrates is reduced by 4...
14% compared with the control. Undissolved starch in
beer does not change significantly. This can be ex-
plained by the fact that the studied drugs do not affect
the activity of enzymes during saccharification and be-
fore saccharification of the wort during fermentation.

In the process of wort fermentation with the use of
antiseptics, the intensity of carbon-hydrogen and nitro-
gen metabolism in the yeast cell changes, which is di-
rectly related to the biosynthesis of organic ethanol im-
purities.

Conclusion

The use of ethanol in the world is carried out in
three main ways. The first (and main in the amount of
ethanol) is its use as a renewable liquid fuel (or addi-
tive) in internal combustion engines. The second area
of application of ethanol is its use as a raw material for
industrial processing and a component of industrial
products. The third, traditional for Ukraine direction is
the use of ethanol for the needs of the food industry

(primarily for the production of alcoholic beverages),
the needs of medicine (both in the production of medi-
cines and as a disinfectant) and perfume industry.

In the first two cases, ethanol competes on the
market with similar products of mineral origin: oil and
refined products, natural gas and so on. A crucial con-
dition for the large-scale use of ethanol is to bring its
value closer to the value of mineral analogues.

Therefore, the introduction of innovative technol-
ogies in ethanol production - increasing the concentra-
tion of ethanol in mature malt, reducing the temperature
of enzymatic processing of grain, finding new raw ma-
terials and microorganisms-producers, reducing energy
consumption is a key condition for successful develop-
ment of ethanol industry. for industry. This increases
the resource and energy independence of the state, cre-
ates preconditions for increasing exports of agro-indus-
trial complex (and hence its investment attractiveness
and innovative development), which generally has a
positive impact on the economic and political state of
our state.
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The results of experimental studies of the effect of electroplasmolysis on the process of extracting juice from
quince are presented. It has been established that the preliminary processing of raw materials by electroplasmolysis

can significantly increase the yield of juice from quince.

AHHOTaLUA

Hpe,I[CTaBHeHLI Pe3ybTaThl SKCNCPHUMCHTAJIBbHBIX I/ICCJ'IGI[OBaHI/Iﬁ BJIMSTHUA DJICKTPOIIA3MOJIM3a Ha IIPOLECC
H3BJICUYCHUS COKA 13 AiiBHI. YCTaHOBHeHO, 4TO IpeABApUTCIIbHAA 06pa60TI<a CBIPbS DJICKTPOIIaA3MOJIN30M, MMO3BO-

JAIOT CYHICCTBCHHO YBCIWYUTD BbIXO/ COKa U3 alBBHI.

Keywords: electroplasmolysis, bipolar pulses, vegetable raw materials.
KaioueBble ci10Ba: 3J1€KTPOIIIa3MOIIH3, OUNOJISAPHBIE UMITYJIbChI, PACTUTEIIBHBIE ChIPBE.

BBenenune: AWBOBBIN COK 001a1aeT OOIIEyKpeTI-
JISIOUTUM, AHTHCENITUYECKUM, KPOBOOCTaHABIIMBAIO-
MM, BSOKYITUM U MOYETOHHBIM cBoiicTBaMu. Ero pe-
KOMEHJyeTCsI TUTh IPH MAJIOKPOBHUH, CEPIICTHO - COCY-
JUCTHIX 3a00JICBaHUAX, 3a00JIEBaHUSAX IBIXaTEIHHBIX
MyTeH, XKeITyT0OYHO-KUIIIEYHOTO TPAKTa, aCTME FITH TIe-
YEHBIX IUIOJIOB - XOPOIIIee MPOTHBOPBOTHOE CPEIICTRO.

[Tone3nsle cBoiicTBa aliBbl M3BECTHBI MHOT'O Be-
koB. Emé ABuiieHHa B CBOMX TpyHax MUcal O meneod-
HBIX KadecTBax GPyKTa U peKOMEH0BAJ €0 yIoTpeO-
JieHue 75t 00JerdeHusi COCTOSHUSI TIPY HAPYIIICHHSX B
paboTe cepjna, OPraHOB MUILEBAPEHHS U IPYTUX 00-
JIE3HSIX.

CBexwii alfBOBBII COK IO CO/IEPKAaHUIO OHOJIOTH-
YECKU aKTUBHBIX BEIIECTB 3aHUMAET OJTHO U3 MEPBBIX
MECT CpeJH BCEX CEMEUYKOBBIX KyNbTyp. B Hell MHOTO
MCKTHHOB U TAKUX OPTaHUYECKUX KUCIIOT, KaK s0J104-
Hasl, JINMOHHAsI, TAPTPOHOBAs, 3HAYUTEJILHOE KOJHYe-
CTBO KapOTHHA U aCKOPOWHOBOI KHCIOTHI, BATAMHUHOB
PP, E, B1, B2, B6, Takux MUKpPO3JIEMEHTOB, KaK >Ke-
ne30, Meb, Kanuii, Maraui, gochop, MapraHer, Hu-
Keib, O0op. Cremmdudeckass TEPIKOCTh M BSDKYIIUI
BKYC aiiBbI OOYCIIOBJICHBI MyOWJIBHBIMHU BEIECTBAMH,
KaTeXUHOM U DIMUKATEXUHOM.

Takoif Gorarerii HaOOp MHHEPAIOB, BUTAMUHOB,
JIpYTUX OHMOJOTWYECKH AaKTUBHBIX COEIWHEHHH 00y-
CJIaBIIMBACT MOJB3y AWBBI MPH JICUCHUH U TPOQIIIaK-
TUKE pa3IHMYHBIX 3a00JICBaHUI.

Bricokoe conepxxanue ButamruHa C crioco6cTByeT
00JIerYeHHI0 CUMIITOMOB IIPU MIPOCTYAE U OCTPHIX BU-
PYCHBIX UH(EKIMIX, B COUCTAHUU C KAPOTUHOM U BH-
TaMHHOM E CIIy)XHT mns yKperieHHs WMMYHUTETA.
Hanmawme xene3a (mo 30 mr ma 100 r mpoaykTa) u MeTu
MIPUBOAXT K HOPMAaJTH3auu (GYHKIIUH KPOBETBOPEHHUS,
Omaromaps 4eMy COK PeKOMEHIYIOT ISl ITUTaHUSI OOJTb-
HBIX JKeJle301e(DUITUTHON aHeMHEH.

CyIecTBYIOT CIIOCOOBI TOBBIIICHUS KIETOYHOU
MpOHUIIAEMOCTH, 06CCHe‘II/IBaIOH_II/Ie YBEJIIMYCHUE BbI-
X0J[a COKAa M3 ChIPhS: M3MEJIbUCHHE; TEIUIOBas 00pa-
60TKa; 00paboTKa (PepMEHTHBIMU TpErapaTaMu; dJeK-
Tporazmonu3. Cpenr HHUX BJIEKTPOIUIa3MOJIU3 OTIIH-
YaEeTCs BBICOKOW CKOPOCTHI0 00PaOOTKH.

CyIHOCTS MpoIiecca 3aKI09YaeTCs B TOM, YTO IO
JEHCTBUEM JICKTPUIECKOTO TOKA MPOUCXOIUT ITOTEPs
MTOJTYITPOHUIIAEMOCTH TIA3MATHYCCKUX 000JIOUEK Kile-
TOK, CHIXKAETCS YIEIBHOE COMPOTHBICHHUE TKAaHU, MO-
BBIIIACTCS MX MPOHUIAEMOCTb M YBEIUYHUBACTCS BBI-
xon coka. [1-12].

Heablo nccieaoBaHus SBSICTCS M3YYECHUE CIIO-
coba mpeaBapuTeIbHON 00pabOTKK alBHI Tiepes Mpo-
1IECCOM TIPECCOBaHMSI 00ECTICUNBAIOIINN BRICOKHH BBI-
XOJI COKa.

MaTtepuajbl, METOAbI M Pe3yJbTaThl HCCJIEN0-
BaHMSI.

B kauectBe 00bEKTa UCCIICNOBAHUS MIPUHSATA TPY-
[IeBHTHAS, KPYITHOIUIOAHAS aiiBa copta MycKkaTHas.
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HccnenoBanuss NpOBOIMINCE HAa OKCIEPUMEH-
TaNbHON YCTAHOBKE OMUCaHHOH B padote [13].

[MoaroroBka u MpoBeeHHE SKCIIEPUMEHTOB TIPO-
BOJWJINCH B TpH 3Tana: Ha mepBoM 3Tamne npoBeleHbl
HCCIIeIOBAHHUS 3aBUCHMOCTHU BBIXOJd COKA U3 alBBI OT

BEJIMYMHBI YACTHI IPU U3MENbYEHUH: |- KpyMHOE U3-
MeJbYCHHE 5-6 MM; 2- cpelHee U3MENbUYCHUE 3-4MM;
3- Menkoe n3MenpueHue 1-2 MM

Pesyneratel nccnenoBaHmii mpuBeneHs! B Tab. 1,
u puc.l.

Tabmuma 1
Brixon coka, %
Oran 1 Oran 2 Oran 3
Ne | Bpews mpeccosasms, | Jlasne-me, Mesra 6e3 o6pa- Mesra 6e3 o6pa- Mesra 6e3 o6pa-
- MIH KT/ 00TKH 0OTKH 0OTKH
Kpwusas 1 Kpugas 2 Kpwunas 3
Mernkoe usmenpue- | Cpeanee usmenpue- | KpynHoe u3mMenb-
HHE HHE yeHue
1 0 0 (Camo- 0 0 0
TEK)
2 0,5 0,15 46,2 23,9 13,7
3 15 0,30 55,4 35,9 27,6
4 2,0 0,45 59,2 42,5 36,8
5 2,5 0,60 60,8 47,2 41,6
5 3,0 0,75 62,1 51,5 46,6
5 3,5 0,90 63,7 55,4 49,2
T0
3/._,—"/-’.7 _-_‘ﬂ—___,___ﬂ
- =0
=
I:ﬂn r /
] 40
E [ AT
= 30
@ 2
/1
10
I:l T T T T T T
0.5 ) 1.5 2.0 23 34
| Bpewnn npeccosaHMA T, MAH.
" 015 0 03 045 06 075 T 09
Tasaernue P, kricaz

Puc.1 3aBUCHUMOCTb BBIXO/Ia COKA M3 aiiBbI OT BEJIMYMHBI YACTHUI] IPH U3MEIBUYCHHUU: |- KPYITHOE H3MEITbUe-
HUe 5-6 MM; 2- cpefiHee u3MebueHue 3-4MM; 3- MeJIKoe u3MebueHue 1-2 MM

W3 tabauup 1 v rpadgukos puc.l BUAHO, 4TO B pe-
3yJIbTaTe MCCIIEAOBAHUM, YCTAaHOBJICHO YBEIHMUCHUE
BBIX0/1a COKA W3 ME3TH C MaJIbIMU BeJTMIMHAMHU YaCTHUI]
IpU U3MEIBYCHUH Tepe]] MPOLECCOM IPECCOBAHMS.
3710 00BACHSETCS IMOBPEKACHUEM OOJIBIIET0 KOJIHYe-
CTBa KJIETOK CBHIPbS IIPU IPOOIIEHHH.

Ha BTOpOM dTame mpoBeACHBI UCCIETOBAHUS 3a-
BHCHMOCTH BBIXOJIa COKA U3 aiiBbI OT BEJTMUUHBI YHEP-
THH 3JICKTPOILIa3MOJIH3a TPU KPYITHOM U3MENbEYCHUH.
Pesynbratel mccienoBaHUil TpHBENeHB B Tad. 2, U
puc. 2.
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Tabnuua 2
Brixon coka, %
Oram 1 Dram 2 Drtam 3
N B Mesra obpaboTaHHast Mesra obpaboTaHHas
o peMs Ipecco- Hasnenue,
- BAHISL. MUH /o Mesra 0e3 AJIEKTPOILIA3MOITU30M AJIEKTPOILIA3MOITU30M
’ 06paboTku (B10), (O1D),
Kpwusas 1 1 Br/kr 5 Br/kr
Kpunas 2 Kpusas 3
1 0 0 (Camo- 0 0 0
TEK)
2 0,5 0,15 13,7 239 50,1
3 15 0,30 27,6 35,9 57,9
4 2,0 0,45 36,8 42,5 62,1
5 2,5 0,60 41,6 45,8 64,6
6 3,0 0,75 46,6 51,6 65,8
7 3,5 0,90 49,2 55,4 66,5
T0
. / K/__/ﬁ
ﬁ o
a0
5 / /-—/
i
d F-
20
[/
10
-

0.3

1,0 1,5 2.0 2.5
Bpermn npeccosaHdHua T, MMH.

043 0.6

0.75
Jdasaenne P wkricma=

Puc.2 3asucumocms 6bixo0a coxa uz atiebl 0m 6eIUYUHbBL IHEPSUU INEKMPONIAZMONUZA NPU KPYIHOM
usmenvuenuu: 1- konmponn,; 2- snexkmponnazmonus 0,85 Bm.u/ke; 3- 5 Bm.u/ke.

Ha TpeTbeM aTare mpoBeeHbI HCCIIE0BAaHMUS 3aBUCUMOCTH BBIXOJa COKA U3 aifBBI NIPH MIPECCOBAHNU ME3TH,
a 3a TEM U3 BBDKMMOK 00pabOTaHHBIX JIEKTPOIIa3MOIN30M. Pe3ynbTaThl prBeeHs! B Tabuuie 3 U puc.3.

Tabmuma 3.
Brixon coka, %
Bpems Oran 1 Orarm 2
Ne p JlaBienue, Brnkumka o0paboTaHHas
IpeccoBa- N
il Kr/cM Mesra anekTporuazmoinzom (I11),
HUS, MUH
Kpusas 1 5 Br/kr
Kpusas 2
1 0 0 (Camorek) 0 59,4
2 0,5 0,15 13,7 66,3
3 15 0,30 27,6 69,2
4 2,0 0,45 36,8 70,2
5 2,5 0,60 41,6 70,6
6 3,0 0,75 46,6
7 3,5 0,90 49,2
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80 -
70
= B0 =
o
a0
B 40 i
E 30 ar
& 20 -4
1|:I I-[P'CCE'UE'-E‘LI-H-'IC HBIEITE ]_]p-ccrn-t::u-i:rc EhITEI IR

[
=
LA
—
[

\ 1,5 2,0

2.5 3,0 3.5 4,0 45 50 5.5
Breraa mpeccokadHa T, nae.

0,15 0,30 045 080 075 0,20 0,15 030
: Haenerrie P, ¥1icma®

0,45 0,60 0,75

Puc.3 3asucumocms bixoda coxa npu npecco8anuu CHaA4aIa Me32u atigbl NOCe KPYNHO20 UsMelbyeHUl
(kpueas 1), a 3a mem GbIIHCUMOK, NOJYUEHHBIX NOCAE INEKMPONIAZMONIU3A IHepauell 5 Bm.u/ke. (kpusas 2).

3akiiouenue:

B pesynbraTte mccienoBaHnil yCTaHOBIICHO, BBICO-
KAW BBIXOJ COKa W3 aiiBBI MOXKHO IIONYYUTH ITyTEM
3JIEKTPOIUIa3MOJIN3a BBDKUMOK coepxamux 10 25%
coka. Ha mpormecc u3BiIeYeHHsT COKa W3 aifBBI CyIIe-
CTBEHHOE BIIMSIHUE OKa3bIBAET CTENIEHDh U3MENIbUEHHUS U
yaedIbHAs SHEPTHs IUIa3MOJIM3a CHIPbS. YBEIHUYCHHE
CTETNICHH U3METIbUCHUS U BEJIMUMHBI yIeTbHON SHEPTUU
AJIEKTPOIIA3MOJIH3a MOBBIIIAET BBIXO]] COKa. DTO 00b-
SICHAETCS TeM, 4TO 32 CYET U3MEJIbUCHHUS U DJIEKTPO-
M1a3MOJIM3a TOBBIIIAETCS MPOHHUIIAEMOCTh TKaHHU
aliBBI.
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CALCULATION OF THE SPAN FOR THE POSSIBILITY OF PASSING LOADS A14 AND NK100
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PACYET ITPOJIETHOI'O CTPOEHUS HA BOSMOKHOCTD ITPOITYCKA HATPY30K A14 1
HK100

Abstract

CaaroBa H.3.

Tawkenmckui 20Cy0apcmeeHHblll MpaHCnoOPmMHbLLL
YHUgepcumem, cmapwiuil npenooagameis, PhD
(Vsbexucman, 2. Tawkenm)

The article presents the results of a survey of road bridges and the calculation of the span on the possibility
of passing A14 and NK100 loads. It is given that the actual bearing capacity of the beams of the superstructures is

insufficient for the passage of loads A14 and NK100.
AHHOTaLUA

B craTthe MPUBCACHBI PE3YJIbTAThI O6CHC}10BaHHﬂ ABTOOPOKHBIX MOCTOB U PACUCT IMPOJIETHOI'O CTPOCHHUA Ha
BO3MOXKHOCTb nponycka Harpy3ok Al4 u HK100. [IpuBenena, 4ro akTHdeckas Hecyas ClIoCOOHOCTh 0aJoK
MIPOJIETHBIX CTPOEHUI HEZOCTaTOYHA JUId Ipolrycka Harpy3ok Al4 u HK100.

Keywords: road bridge, survey results, bearing capacity, design loads, limit values, durability
KiroueBble cjioBa: aBTOIlOpO)KHLIﬁ MOCT, pE€3YyJIbTaTbl O6CH6}10BaHI/Iﬂ, HeCcylias CHOCO6HOCTL, PaCyYCTHLIC

Harpys3ku, NpeACjIbHbIC 3HAYCHU A, JOJITOBECYHOCTD

ABTOJTOPOXHEIHN KeNIe300eTOHHBIIT MOCT pacrio-
noxeH Ha 1360+28 kM Ha popore M39 «TamkeHnt —
Tepmes». Moct TpexnponeTHblid o cxeme 3x19,7 M,
noctpoed B 1973r [1].

B pesynbrare oOciienoBaHusi MPOJIETHBIX CTpOe-
HUI YCTaHOBJICHO:

YmupeHnue mpoesxeil 4acTH MOCTa B IIpoliecce
PEKOHCTPYKIINH TJIAHUPYETCS TOTOIHUTEILHBIM MOH-
TtaxkoM 11 mut. Cxema MoCTa Mocjae peKOHCTPYKIHUU
IO TIPOEKTY MOKa3aHa Ha puc. 1.

[TponeTHBIE CTPOEHUS COCTOAT U3 peOPUCTHIX Oa-
JIOK, 10 TEOMETPHUYECKUM pa3MepaM COOTBETCTBYIO-
LI1e TUIIOBOMY NPOEKTY UHB. S6/1.

B mponecce skcrTyaTannu n3-3a HapyIeHus TA-
POMBOAIIMM W HEUCTIPABHOCTH JAe(HOpMaIlOHHBIX
OIBOB HA IOBEPXHOCTAX OallOK W OMOp TOSBHINCH
Y4YacTKU C BBILIEIaYMBaHUEM U KOppo3Hued OeroHa
(dporo 2).

beton BHemHelW KOHCOJIM TIUTH U OETOH OMOHO-
nuauBaHus 6anok koppoauposas (doto 3).

OnopHbIe YaCTH — TAHT€HIIHAJIBHBIC; CUIBHO KOP-
poxupoBaHHbL. OnopHsle TyMOBI Ha onope Nel paspy-
mieHs (GoTo 4).

[IpakTudeckn Ha BcexX Oalkax WUMEIOTCS HAKJIOH-
HBIC ¥ HOPMaJIBHBIC TPEIIUHEI C IMUPUHON PaCKPBITUS
o 0,15 mm. B kpaitHux Oanmkax IMApHHA PaCKPBITHS
TpewwuH goxoaut 10 0,2 mwm.
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@omo 4. Paspywenue onopuvix mym6 onoput Nel

Tabauma 1
Pe3ynbpTaThl HCIIBITAHMS POYHOCTH GETOHA MPOJIETHBIX CTPOECHHUN M OTIOP
OnbITHBIE 3HAYEHUS IPOY-
Ne Ha3Banue KOHCTpPYK- MecTo nmoJio:xe- Cpennee 3HaYCHHE
Hoctu, MIla

n/n 1107071 HHSA 3JIeMEeHTa 1 > 3 7 npounoctu, MIla
1 35 32 35 32 33,5
2 29 31 30 30 30,0
1 COopHbIe Oanku 7 30 31 36 30 317
8 28 29 36 29 30,5
2 BeroH oMOHOIMYMBaHUS 1-2 28,7 | 29,2 | 29,6 | 30,5 29,5
MEKITy OamKkamu 7-8 28,5 | 289 | 289 | 285 28,7

Jlnst pacdeTa NpOJIETHOTO CTPOCHHUS IPHHAT OETOH
npouyHocThio 30 MIa.
Hcxoonvle dannvie 0na pacuema

Cxema Mocta 3x16,7 M, ITponet | o = 16,1m

[IponerHoe ctpoenue - Pedpucteie 6amku 56]1 ,
KonmuectBo 6anox - 8

dakTHyeckas NpoYHOCTh 6eToHa - R , =14,5 MIla

@dakTuuecKas CXeMa apMUpPOBAHHUS - COOTBET-
CTBYET IPOEKTY

Haezpysxu:

CoOCTBEHHBIH BEC TI/M ILTUTHI - q g = 9,6xH/m

CoOcTBeHHBII BEC TUTUTHI Ha INUPUHY MPOJIETHOTO
CTPOEHHUS

Qe =g - N =76 sm
Bec Ttporyapor mmpuHoi 1=0,75m. u pasgenu-
tensHoOro Goparopa (,, ; = 12,5kH/m

Bec MPOJICTHOI'O CTPOCHUA Ha BCHO MIHUPUHY

0,.=0., T 07 =89,3xH/m
Bec

0=007y

Ha npoesxeit uactn J, = 0-6-23 = 19,9xH/m
Ha MPOXOXKEH
0, =0,04-6, -23 - 1 38xt/m

CyMMapHBI# BeC TOKPBITHS €3[[0BOTO IOJIOTHA U
TPOTyapoB

JIOPOKHOK  ofekabl:  achambToOETOH

4acTH TpoTyapa

qe = qa + qT :21,28KH/M

3amuUTHEIA CIOW C YYeTOM JOTOJHUTEIHEHOTO
cnos (, = h-6-25 =13,5kH/m

beron HapamuBanus q'3 =h-6-25 =21,6xkH/m

Tnapowsonsums (= 0,01 6-15 = 2,02xH/™M

llemenTHas cTshkKa qu = 0103 6 21: 8,5

kH/m
CyMMapHBIH BeC 3alIUTHBIX W BBEIPABHUBAIOIINX
CJIOEB

0, =0, +0, +0,-46,52ctm
Harpy3ka Ha 1 Oanky OT COOCTBEHHOTO Beca

q, = G _ 11,2kH/m
n

Harpys3ka oT HOKpBITHS €3[J0BOTO TI0JIOTHA U TPO-
Tyapos (, = 9. =2,66xkH/m
n

Harpy3ska oT BBIpaBHUBAIOIIETO, U30JISIUOHHOTO
1 3aIIUTHOTO CJIOEB

q, = % =5,70kH/m.

Kosgppuyuenmer
Koapouurent HamekHOCTH AIsI COOCTBEHHOTO

BECa KOHCTPYKIMA ¥ ¢, = 1,1m

KoaddunmenT HaaeKHOCTH IS CIIOSI TOKPBITHS
Yi2=1,5m

Koadpduurest Hage:KHOCTH IS BBIPABHUBAIO-
IIET0, U30JIAIUOHHOTO U 3aIIUTHOTO CIOEB ¥ .= 1,3M
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KoadduuueHT Hage)KHOCTH JJsl  IOJIOCOBOWM
Harpysku ¥ ., = 1,2m

Koadduuuenr HamexHOCTH
Vi =15—0,011=1,34m

KoaddrmnenT HameXKHOCTH A TONMIBI HA TPO-
TYAp Y gp = 1,2m

Koaddrmment vagesxxnoctu ms Harpy3kun HK100

Ytk = 1,0m

Junamuueckue ko3gduyuenmor

JJIA TCIICKKU

Jns Al4: (1+ /‘)A =1+ 4 =1,215

T HK100: (L4 42) = 1.1
MHTEHCUBHOCTD MOJIOCOBOM Harpy3ku Al4: qgjk
=14 xH/m

JlaBneHrue Ha ochb TEXHHKH OT Al4: Pam =140
kH

JaBnenne Ha oOCb HK100:

P, = %iO—ZSO kH

CIICMallnHbI

KoaddummeHTs monepedHol yCTaHOBKH.

Al4 wmakcuManabHO TPUOIIDKEHA K OOparopy:
KITY a= 0,394; KITY 1=0,445;

KITVyk = 0,263;

[Tnomans NMUHUK BIMSHUS AL CEPENHMHBI IIPO-

mera: W, =—|

Ip
b= 32,4Mm2
4

IInomane TMHUK BIUSHUS Y ONOPHLI:

1
w, ZEIp:&OSM

Hzeubarowue momenmul 6 cepedutie nponema
Ot MOCTOSTHHBIX Harpysok

M, = (7200 47120 +71305)Wyy = 812,3xHm
A-14 MakcuManbHO PUOIMKEHHBIX K O0pIIOpY:

2
M =@+ 20 (7 4 Qo KIIY - Wy + ¥ i Py - KITY 7 'Zyi = 1000,0xHm
1

4
HK100: M = (L+ 1) ¥ o PKITV >V, =
1

648,45xkHMm
MakcuManbHbIA M3rH0ArOIINil MOMEHT OT IOCTO-
SHHBIX W BPEMEHHBIX HArpy30K [UIA pacdeTa Ha Mpod-

HOCTh Mp =Mg + M, = 1812,3xkHm

[peneneHpliit  m3rubatommii  MomeHT M

1915xHm
Iposepka M, ,,, <M ; 1915>1812,3kHm

Pacuer TpemmHOCTONRKOCTH OaJIOK

Io useubarowemy momenmy

HopmatuHzblii A3rHOATOIINH
M=1266,0xkHm

BricoTa cxaroil 30HBI OeToHa (M3 pacyera Ha
npouHocTs) X=0,12m

PaccTosiHEE OT HEHTpa TSHKECTH PAcTSHYTOW ap-
MAaTypBHI JI0 IIEHTpa CKaToi 30HBI OeToHa Z=0,72M

npeo

MOMCHT

A

r

Hamnpspxenne B pacTaHyTOH  apmarype
M h-x-a,
S=——+——=224 8MIla
As-Z h-x-a
Paauyc apmupopanus Rl = —— =412 cM
Y. fnd
Koa¢ppuunenr PacKphITUS TPELIUHEI

go=1.5-\/§ =9,63
[llupriHa pacKpbITHS HOPMATUBHBIX TPEIIUH
O
a,=—¢ =0,0l1mm
E,
Iposepka A, < An =0,011<20,3

Io naxnonnomy ceuenuro Kk npoOOOILHOU OCU
[Tironans 30HBI B3aMMOJICHCTBUS 11 HAKJIOHHOTO

ceueHus Ar = Ii D =1820 cw?

Panuyc apmupoBanus

R =
? > pnd, cosa; +> B,n,d, cos,+> gind, cose,

PaCTS[FI/IBaIOIIICC HaIps’KCHUC B nonepeqﬁoﬁ ap-

MaTrype Gg =108,5 MIla

Koappunnenr pacKpbITUS TPCUIUHBI
(0:1'5'1/qu =22
IMuprHa pacKkpbITUS HAKIOHHOW  TPEIUHBI

0,4
a,=—-¢ =0,015cm
E,
Iposepxka a, <A, =0,015<0,3

=215,7cMm

Pacuer mposieTHOro CTpOeHMs Ha BO3MOXKHOCTD
nponycka Harpy3ok Al14 1 HK100 Bemmonnen no HTHK
2.05.03-12 «MocTbl u TpyOBD» C y4eTOM pPEeKOMEHia-
uuii [3,4 u 5].

3HayeHrne TPEeAeTbHOT0 M3rHOaroIero MOMEHTa
OTIpEJIeNIEHO TI0 TUIIOBOMY NPOEKTY MHB. 56/] ¢ yueTom
pe3ynbTaToOB UCTIBITAHUS OETOHA.

B pacuerax mpuHSTO, YTO CYHIECTBYIOIIUE IMPO-
JIETHBIE CTPOEHNS HE BKJIIOUYEHBI B COBMECTHYIO PadOTy
C HOBBIMH BO3BOJMMBIMH IUIUTHBIMH ITPOJIETHBIMHU
CTPOCHHUSIMH.
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AHanu3 1oKa3bIBaeT, YTO HECYIasl COCOOHOCTh
IPOJIETHBIX CTPOEGHUH JOCTaTOYHA Uil HpOITycKa
Harpy3ok Al4 u HK100.

3AK/IIOYEHUE

Hecymas crmocoOHOCTH 6alloK MPOJIETHBIX CTPOe-
HHUH aBTOOPOKHOTO )KeJIe300€TOHHOTO MOCTa, PACIOo-
noxenHoro Ha 1360+28 kM moporm M39 «TamkeHT-
Tepmesy», mocTaToYHA AJIS MPOITycKa Harpy3ok Al4 u
HK100.

Jlis mpomycka MpOJIETHBIMU CTPOEHHSIMH MOCTa
Harpy3ok Al4 u HK100 tpeOyrotcs ciemyromme pe-
MOHTHO-BOCCTaHOBUTEJbHbIE PAaOOTHI:

- BBINOJHUTH MOJIHYIO 3aMEHY THIAPOU30IISILIUU
MPOJIETHBIX CTPOEHUH MOCIIe CHATHS CYIIECTBYIOLIETO
1041, ac(haIbTHOTO U 3aIIUTHOTO CIIOEB;

- BOCCTAaHOBUTH KOHCTPYKIMH Ae(hOPMAIOHHBIX
MIBOB C TNPEJOTBPAIICHUEM IIONAAAHHU MOBEPXHOCT-
HBIX BOJ] Ha TOPIBI OAJOK U OTIOPBHI;

- BBITIOJTHUTH PEMOHT TOPIIOB OAJIOK C yAaIeHUEM
KoppoxaupoBaHHOTo OetoHa. [locie: 3auncTUTh apma-
Typy OT KOPpPO3UU U BOCCTAHOBUTH 3AILUTHBIA CIIOH
TMOJIMMCEPUEMEHTHBIM PACTBOPOM;

- KOPPOJUPOBAHHBINM OETOH Ha BHEIIHENH KOHCOIHU
KpallHUX 0aJoK OTOUTh, apMaTypy 3a4UCTUTh OT KOp-
PpO3Un 1 BOCCTAHOBUTH KOHCOJIb IJINThI HOJ'II/IMepGGTO-
HOM JI0 HEOOXOJUMOI1 IJINHEI BEIIETA;

- BCE ONOPHBIC YaCTH OYHUCTHUTH OT CJIEOB KOPPO-
3UM ¥ 00ECTIEYNTh UX HOPMAJIBbHYIO PaboTy;

- BCE pa3pyLICHHBIC ONOpHBIE TYMOBI KpailHHMX
OIIOp BOCCTAaHOBHTH: YAAINUTh pa3pyLICHHbIH OCTOH U
BBITIOJTHUTH JKEJIC300€TOHHYIO PYOaIlIKy MO IEpUMETPY

TpyO;

- BCE MIPOJICTHBIE CTPOEHUSI MOJUIEXKAT PEMOHTY:
Yy4YacTKH C BbINIENIAYMBAHUEM OETOHA 3aTepeTh Iie-
MEHTHO-TIECUAaHBIM PACTBOPOM, TPEIIUHBI C IIUPUHON
packpsrras o 0,1 MM 3arepers, a 6omee 0,1 MM — 3a-
HMHBEIMPOBATH SMOKCUAHBIMHI KOMIIAyHIAMH;

- KOPPOIUPOBAHHBINA 3alIUTHBIN CIIOW OETOHA Ha
PUTeNsIX yIaluTh, apMaTypy 3adUCTHTH OT CJIEIOB KOP-
pO3UH U BOCCTAaHOBUTH 3alLUTHBIM CJION MOJMMEpLE-
MEHTHBIM PaCTBOPOM;

- 3aMEHUTH BOJOOTBOJHBIC TPYOKH, 00ECICUUTH
HAJCKHBII BOJOOTBON.
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Abstract

mamvul Kazaxcman

The article presents data on soil sampling on the territory of anthrax foci in the Karaganda region.

AHHOTAN NS

B crarbe npencraBieHbl JaHHBIE IO 0TOOPY MPOO MOYBHI HA TEPPUTOPUH CHOUpESI3BEHHBIX odaros B Kapa-

TaHIMHCKOMN obacTu.

Keywords: anthrax, anthrax focus, soil, samples.

KaroueBble cioBa: cubupckas s38a, CHOMPEsS3BEHHBIH 09ar, H04Ba, MPoOBI.

Cubupckas s3Ba - 0c000 onacHasi HHGEKIIMOHHAs
00Je3Hb CeNbCKOXO3IMCTBEHHBIX U JUKUX KUBOTHBIX,
a Tarke venoeka. Ha Tepputopun Kazaxcrana nme-
FOTCS SMU300THYCCKUE, TIOYBCHHBIC OYaru CHOMPCKOI
s13BbI. OCOOEHHO OOJIBIITYIO OMACHOCTh B BO3HHUKHOBE-
HUU 3a00JIeBaHUI MPENCTaBISAIOT CTapble, 3a0pOIIeH-
HBIC TIOYBCHHBIC OYaru CHOMUPCKOI SI3BHI, TAE KOTIa-TO
3apBIBAN TPYIHI YKHBOTHBIX, TABIIUX OT 3TOW WH(EK-
uuu [1,2]. [IpupoaHble KaTakiIu3Mbl, TAKHE KaK CHJIb-
HBIE JIOXKIH, 3aTOIUICHUS, MOTYT IPUBECTH K BBIHOCY
CHIOp BO30YAUTENS HA MOBEPXHOCTH U BCITBIIITKAM 3200~
JIEBAaHUH CPEOU CEIIbCKOXO3SHCTBEHHBIX J>KHBOTHBIX
[3,4]. Cucremarnueckue OakTepuaabHbIE HCCIIEIOBA-
HUSI IOYBBI C TEPPUTOPUH CUOMPES3BEHHBIX 0UATrOB SIB-
JISIETCS] BAYKHOW COCTABIISIOIIUM MOHUTOPHHTOBBIX UC-
CJeI0OBaHUI B MOAJIEP>KAHUU STUEMUOIOTHIECKOTO U
AMU300TOJIOTHIECKOTO 0IaromoIydus

B cBsi3u ¢ 3TUM, OBUTH OCYIIECTBICHBI KOMaHTH-
POBOYHBIE BbIE3/Ibl HA TOYBEHHBIE OYaru, pacrioIokKeH-
Hble KaparanauHackoit obnactu.

Cremuamuctamu TOO «KasHHMBW» coBmecTHO ¢
00JTacTHBIMH COTpYIHUKaMU PeciryOrMKkaHCKOTo ToCy-
JIApCTBEHHOT0 KazeHHoro mnpennpusitus «HayuHo-
MPAKTUYECKUA MEHTP CaHUTAPHO-IIHIEMHOIOTHYIC-
CKOHM 3KCHepTH3bl U MOHUTOpUHra» Komurera rocy-
JIApCTBEHHOTO CaHUTAPHO-3UIEMHOJIOTHIECKOTO

Haj30pa MuUHHCTEpPCTBA 3lpaBooxpaHeHus Pecmy0-
sk KazaxcraH ocymiecTBisuics 0T60p Ipo0 MOYBHI U3
00BEKTOB OKPYXaromeil cpeapl Ha TEPPUTOPUH I0Y-
BEHHBIX OYaroB M CAHUTAPHO-3aIIUTHBIX 30H.

B mponecce paboTs! OBLT OCYIIIECTBIICH BBIE3/ HA
TEPPUTOPUIO JIBYX MOYBEHHBIX CHOMPESI3BEHHBIX OYa-
roB B lllerckorom paiioHe, a UMEHHO:

- B bypmunckuit censckuii okpyr, ceno Myxrap,
(MecTo 3aXOpOHEHHUS OOIEHOTO KUBOTHOTO);

- B YCIIEHCKU CEJIbCKUM OKpYT, ceno EpKUHIbIK
yi. Mekren 89 b, nBop OsiBmIero Biagenbia Kaxsike-
HoBa XK. (Mecto 3a060s1 OOJIBHOTO *KHMBOTHOrO, B 2016
T.).

IlouBeHHBII oO4ar B bBypMHHCKOM CEJIbCKOM
okpyre Illerckoro paiiona ornenenue «Myxrtap» pac-
nojaraerca B 1,8 KM K IOTO-BOCTOKY OT OTIEJICHHS
«MyxTap, COTJIaCHO TaHHBIM 371echk B 1968 T. 3axopo-
HeHa | ronosa k.p.c.

OcMOTp TeppUTOpPUM MOKAa3all, YTO MOYBEHHBIN
oyar OropokeH OETOHHBIM OTIPaKAECHHEM pa3MepoM
4x4 m2, BoIcOTOI 1,5 M. Tlo IepuMeTpy ovara npousse-
JICHO OKaHaBJIHMBaHUE ri1yOomHOW 40 cM. YcTaHOBICH
MpeayNnpeXIaloMi IUT ¢ yKazaHueM «OcCTOpoxKHO!
Cubupckas s13Ba» (pUCYHOK 1).
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Pucynox 1 - Ilousennwiii ouae 6 Bypmunckom cenvckom okpyee Lllemckozo paiiona omoenenue «Myxmapy,
K.p.c. -1 eonosa, 1968 2.

Ha pucynke 1 mpencraBieH MOYBEHHBIM odar B
Bypmunckom cenbckoM okpyre Lllerckoro paiiona oT-
nenenue «Myxrtapy.

Jlist MUKpOOHMOJIOTHYECKOTO MOHHMTOPHHTA Ha
TEPPUTOPUH JAHHOTO Ovara IMPOU3BENU OTOOp Mpod
nouBsl. [IpenBaputenbHO mepes; 0T00poM mpod Jioma-
TOM OblIa IPOBE/ICHA PACYUCTKA HAMEUEHHBIX TOYEK OT
TPaBbl M CHST BEpXHUIA CIIOW MOYBBI Ha TyOuHy 2,0-
3,0 cm.

O160p mpo6 MPOBOAMIM C Pa3sHBIX T'OPH30HTOB
mouBkl, a UMeHHO: 10 cM, 25 cm u 40 cm. Bec kaxkmoit
B3s1TO# po0OsI cocTtapisut 50,0-60,0 r.

VY mecTa oTO0pa OblIa paccTeNeHa MOIUITUIICHO-
Bas IuIeHKa (pasmepom 1,5 x 1,5 M), Ha KoTOpOH pac-
moJiarajim mpoObl MOYBHI.

Bcero ¢ Tepputopun JaHHOTO CHOMPES3BEHHOTO
ouara oTo0paHo 15 00pa3IoB MOYBHI.

Bce npurotoBneHHbie NpoObI TIOUBbI OBUIN TIOME-
IIEHBI B UHAUBUAYAJIbHBIC IJIACTUKOBBIC KOHTeﬁHepBI.

Kaxnplii koHTEHEp NMPOMAapKUpPOBAaH C yKa3aHUEM —
HOMepa MpoOkI, TITyONHEI 1 gaTa 3a0opa MpoOHI .

ITo oxonyanuu padoTel OypoBoe (IpoOoitHOE)
000pyI0BaHUE, JIOMAaTa OBLIM TIIATSIBHO O00MIKCHBI
IPY HOMOIIIY NasJIbHOM JIaMITbl M 00paboTaHbI AUXIIOP-
W30LIMaHypaTOM HaTpPUsl.

3amuTHas o/1ek/1a (TPOTUBOYYMHBIE KOCTIOMBI 1-
ro THIa) OblIa MOMeEIeHa B KJIEeHYAThIil MEIIOK U CO-
JOKEHa Ha MecTe.

Bropoit smm3ooTHueckuit cuOupes3BeHHBIN oJar
B [Ilerckoro pailioHa pacrnoyoxeH B YCHEHCKOM CElb-
CKOM OKpyre, ceno EpKuHIBIK, TBOp OBIBIIErO Bia-
nenbiia KaxxeikeHoBa K. (MecTo 320051 OOJBHOTO YKH-
BOTHOTO, B 2016 T.).

C TeppUTOpHM TAHHOTO MOYBEHHOTO oyara u ca-
HUTAPHO-3AIMUTHON 30HBI Ha ymaneHuu 100 M ObuI
MPOU3BEICH 3a00p MPOO aHATOTUYHBIM METOAOM (pu-
cyHku 2-3).

Pucynox 2 - Ombop npob ¢ meppumopuu no46eHHO20 CUOUPEA3BEHHO20 04a2a 04a2 8 YCNeHCKOM CelbCKOM
oxpyee, ceno Epxunovix
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Pucynox 3 - Ombop npob ¢ meppumopuu cCaHUmMapHo-3auWumHoOU 30Hbl NOYEEHHO20 CUOUPES36EHHO20 0Yazd 6
Yenenckom cenvcrom oxpyee, ceno Epxunovix

Bcero otobpano 10 06pa3oB No4BbI, B TOM YHCIIE
5 mpo0 ¢ mecTa 320051 )KUBOTHOTO M 5 Mpod ¢ Mecrta
CKJIQJIMPOBAHUSI BHYTPEHHHUX OPraHOB OOJILHOTO M-
BOTHOTO. [Ip0o0BI 0TOOpaHEl W3 TIAYOHWHEI 25 cM, U3 5
TOYEK KOHBEPTHBIM METOIOM (T.€. 4 IO KpasiM U OJIHA
B IIeHTpe). Bec kaxmoii B3sToi mpoOs! coctaimsut 50,0-
60,0 r. B o0oux cuOHpes3sBEeHHBIX oOdYarax MpoOoH
CKBa)XMH U 0TOOp Npo0 OBUTH MPOBEICHEI B 3aIIUTHOM
KOCTIOME 1-TO0 THMIa.

Mecrta 3a6opa mpoO 00paboTaHbl OAKTEPHUIIUI-
HBIM U CIIOPOLIUIHBIM JIe30CpeCTBOM «Juxnopuzonu-
aHypat Hatpus», npousBoautens Aclor Donge LTD,
Kwuraii, o 3akazy TOO «Anbsiacy» PK, CBuaerenbcTBoO
0 roc. permcrpauuun Ha Teppuropun PK Ne KZ
16.01.99.002. E.000086.01.13, Tlaptuss Ne AL —B-
1738. Cpok roanoctu 06.2022 r. [lanHoe ne3ocpen-
CTBO NPHUMEHSJIM COTJIACHO HACTABJIICHUS I10 €r0 NpH-
MEHEHHIO.

WHCTpyMEeHTHI, HCIOJb30BaHHBIE IIPH OTOOpE
po0, 00pabaThIBaIK OTHEM MASUTEHOMN JIAMITHI.

Bce otoOpanHBIe 00pa3iel MOYBEI ¢ TEPPUTOPHUU
IIOYBCHHOI'O U 3IIU300THUYECCKOI'0 O4aroB Kaparaqu/IH-
CKOM 00JacTH ¢ CONPOBOAUTENHHBIM ITUCEMOM B Tep-
MOYEMOJaHax MOCTaBIEHBI JJI JATbHEHIINX MOAPOO-
HBIX HCCIIEJIOBaHUIl B JIaDOpaTOpHi0 OaKTEPHUOIIOTHIO
TOO «KasHUBN».
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