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JocimkeHo BUKOPUCTaHHS TIayKOHITY TphoX ¢pakmiii —0,4-0,5, 0,16-0,25 1< 0,063 MM 32 MeMOpaHOYTBO-
pIOBANBEHY NO0AaBKY AMHAMIYHOI MEMOpaHM NpH BUIAICHHI HAIMIIKOBOI KUTBKOCTI 3ai3a 3 BOJAHUX PO3YHHIB.
IToxa3zaHo, 110 3 IIi€r0 METOI MOKe OYTH BHKOpHCTaHA TilbKU ¢pakmis 0,4—0,5 MM; 3aIHIIKOBUH BMICT 3aii3a B
1IbOMY BUNAAKy cTaHOBUTH 0,05 Mr/mm3, 110 3HAYHO HIDKYE 3a peraaMenToBany Hopmy (0,2 mr/am®).

Abstract

The use of glauconite of three fractions — 0.4-0.5, 0.16-0.25, and < 0.063 mm as a membrane-forming addi-
tive of a dynamic membrane when removing excess iron from aqueous solutions was studied. It is shown that only
the fraction of 0.4-0.5 mm can be used for this purpose; the residual iron content in this case is 0.05 mg/dm?,

which is significantly lower than the regulated norm (0.2 mg/dm?3).
KJ1r040Bi cJIoBa: T1ayKOHIT, 3aJ1i30BMICHI BOJIU, THHAMIYHA MeMOpaHa, MiKpOiIbTp.
Keywords: glauconite, iron-containing waters, dynamic membrane, microfilter.

Beryn. 3amizo HaneXuTh JO CIIEMEHTIB, SKi
3yCTpiYaloThCs HaWJacTille 1 3a MOIMIKMPEHICTIO Y 3eM-
Hill KOpi Tocifae apyre Micue micis amominiro [1]. Le
NPUPOAHA JOMIIKA, IO 3aBXIH MICTUTBCA B MpPH-
POIHIN BOJI, KyAW MOTpAIuIsie BHACTIAOK PyHHYBaHHS
Ta BUBITPIOBAHHS TiPCHKUX IOPiJ, CTApiHHS Ta KOPO3ii
YaBYHHHUX Ta CTaJeBUX BOAOIPOBO/IIB, @ TAKOXK 3 BUPO-
OHMYMMH CTIYHMMH BOAAMH Ta JPEHAKHUMH BOAAMHU
MYyHIIUTATBHAX 3BaTHIL [2].

J1Jis BO/IM 3 i IBHIIICHUM BMICTOM 3alli3a XapakTe-
PHHUIT KUCITyBaTHi 3amax, MeTalIeBUI MPUCMaK 1 pyJ10-
Oype 3abapsieHHs. Taka BoJa ckopodye TepMiH eKc-
IuTyaTanii CaHTEeXHIKM Ta MOOYTOBUX IPWJIAMIB, a Ta-
KO HEraTWBHO BIUIMBA€ Ha 3J0POB'S JIOAMHU. Byno
BUSIBJICHO, 1110 TPUBAJIE BYXMBAHHS BOJU 3 MiIBUILICHUM
BMICTOM 3ajTi3a CIIpHsie 301IbIIEHHIO 3arajJbHOi 3aXBO-

PIOBAHOCTI, PO3BUTKY XBOpOO KpOBI, IIKIpH Ta MiJIIKi-
PHOT KIIITKOBHHH, KICTKOBO-M'SI30BOi CHCTEMH, OpT'aHiB
TpPaBJICHHS, CEY0CTATEBOI CUCTEMH, aJepridHUX 3aXBO-
proBassb [3, 4].

BapomembpanHi MeTOaHM OYMIICHHS BOAW (YIBT-
padineTparis, HaHOGUIBTPALlis Ta 3BOPOTHUH OCMOC)
OCTaHHIM YacOM CTPIMKO PO3BHBAIOTHCS, PO3IIMPIO-
I0ThCs CepH X 3aCTOCYBaHHS — Y BOJIOTIOCTaYaHH1 BH-
HUK IUIMA HANpsSMOK B OYHIIEHHI MOBEPXHEBHX BOJ
[5]. Ilpu oMy Bce OUMBIIMIA iHTEpEC MPOSBISETHCS
070 TaK 3BaHUX JTUHAMIYHHX MeMOpaH (M), siki y1-
BOPIOIOTHCS (PIIBTPYBaHHSAM Yepe3 MOPHCTI MiAKIIa K1
PO3YHHIB, 1[0 MICTATH CHELiabHI T00ABKH TUCIIEPro-
BaHMX PEYOBHH, B Pe3yJIbTaTi BIIKIaACHHS SIKMX Ha I10-
BEpXHI MiJKIAJAKA YTBOPIOETHCS HAMIBIPOHUKHUI
map.
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HaiiBaxxnusinioro nepesaroro /M € Bucoka mpo-
JyKTUBHICTh; TEPMIiH iX CITykOU HE 0OMEXKESHHIA — MEM-
OpaHu MalOTh HaMIBIIPOHUKHI BIACTUBOCTI A0 TUX Iip,
MOKK B PO3YHHI, 110 PO3IIISETHCS, € MIKPOKLIBKOCTI
MeMOPaHOYTBOPIOBAIBLHOI JOOABKU. Y pa3i MexaHiy-
HOrO TOIKO/pKeHHsT JIM MoxiuBe il cCaMOBITHOB-
JICHHSI BHACJIZOK BiJIKJIaJIEHHS HOBOTO HAITiBIIPOHMK-
Horo mapy [6].

Merta nocaigseHb — BUBYCHHS MEXaHI3MY yTBO-
peHHS AWHAMIYHOI MEeMOpaHU 3 TIAYKOHITOM 33 MEM-
OpaHOYTBOPIOBATBHY 100ABKY 1 1 €()eKTUBHOCTI B BU-
IaJIEHHS HaAUIMIIKOBOI KIJIBKOCTI 3aii3a 13 BOJHHUX Ce-
peIoBHIIL.

MeTtomn Ta 00 €KkTH JociaigxkeHHs. Excrnepu-
MeHTH 3 yTBOopeHHs JIM Oyno 3nilicHeno B jabopa-
TOpHIH KOMIpI (POHTAIBLHOTO THIy 3 MAarHiTHOIO
mirrasnkor (Re = 7 100). 3a MeMOpaHOYTBOPIOBATIbHY
n00aBKy BHKOpUCTAaHMU TiaykoHIT KapawaiBchkoro
ponoBuiia (XMenbHUIbKA 00J1., YKpaiHa) ¢pakiiii 3
po3mipom wacturOK 0,4-0,5, 0,16-0,25 1 <0,063 MMm.

3nmatHicTs yTBOpeHoi JIM mo BTOpHWHHOI 3a-
TPUMKH OIlIHIOBaJlach 3a 3aTPUMYBaHHSIM HEIO 10HIB
Fe(l1l) 3 po3uuny #toro cynbdaty 3 KOHIUEHTpALEO 3a
ionamu 3amiza 200 mr/mom3 npu pH 2. 3a migknanky AM
0yJ10 BUKOPUCTaHO KOMITO3UTHUH ITOTiBiHIJICTIHPTOBHUIHA
MikpodinbTp (M®P) [7] 3 MakCUMaNbHUM JiaMeTPOM
nop 0,7 MKM.

KoHniieHTpalris 3arajgpHOro 3aj1i3a y BUXiTHUX PO3-
YMHax 1 rmepMmeari BH3HaYanach (OTOKOJIOPUMETPUY-
HHM METOZIOM 3 0-(eHaHTpaJiHOM [8], KasaMyTHICTb —
3riHO 3 (POTOMETPUYHOIO METOJUKOI0, BUKOPHUCTOBY-
1049l (OPMA3HMHOBY CYCIICH3II0 32 CTaHIApTHHI 3aBic
[9].

OOroBopeHHsi pe3yJbTaTiB a0c/aigxenb. [ nay-
KOHIT — CKJIQOHWI KaJdlMBMICHHM BOIHHWI aJIFOMO-
CUIIIKAT, SIKUA BiTHOCHUTBCA JO TPYNH TiTPOCIION
MIJIKJIacy apyBaTHX CHIIIKATIB, 1[0 MAlOTh HENOCTil-
HUM 1 cknaanumii ckian [10]. dopmyna riaykoHiTy
MOXe OyTH NpeJicTaBIeHa TAKUM YHHOM:

(K, H20) (Fe*, Al, Fe?*, Mg)
[Si3AIOlo](OH)2-nH20.

Bubip rimaykoHiTY 3a MeMOpPaHOYTBOPIOBAIbHY
nobaBky JIM OyB 0OyMOBJIEHHMI HasSBHICTIO y IIHOTO
MiHepaily BUCOKOI copOuiiHoi emHocTi [10], 00ymoB-
JIeHO1 HasBHICTIO B HOTO CTPYKTYpi KpiM CIIIOASHUX
mapiB, siki He po30yxaroTh, IIapiB MOHTMOPUIIOHITY,
o po30yxarTh. CamMe OCTaHHI JO3BOJSIOTH TJAy-
KOHITY cIioyatky abcopOyBaTW LIKIJUIMBI PIIUHU Ta
ra3y 3 HaBKOJIMIIHLOTO CEPEAOBHIIA, a MOTIM OJIOKY-
BaTH IX y cBOeMY MixiapoBomy mpocrtopi [11]. Ilpu
BFOMY TJIAYKOHITY TIPUTaMaHHI e AesKi MiHHI SKOCTI:
BiH HE PO3YMHSAETHCS KUCIOTAMH, HE 3aMep3ae Ta He
BTpayae MEXaHIYHHX BIIACTUBOCTEH, Ma€ HU3BKY [e-
copOuito, He BUAUILE Ha3ad IMOTJIMHEHI paHimie
LIKIJJTUBI PEYOBUHM, IO 3amo0irae BTOPHHHOMY 3a0-
pynHenHto [11].

JIOCIiTHUKY BiI3HAYAIOTh, IO CKJIA]| IIAYKOHITY
HETOCTIHHUH 1 3a1eXUTh Bif pogosuina. Ckiaa riay-
koHiTy KapauyaiBchbkoro posoBuina OyB JOCIIIKCHHUN
aBTopamu [12]. 3a X 1aHUMH, BiH MICTHTB:

SiO; — 48,84; Al,Os3 — 8,45; Fe,O3 — 18,08; FeO —
1,80; MgO - 3,76; CaO — 2,03;

Na.0O - 0,31; K20 - 6,14; TiO, — 0,68; H.0 — 4,75
%.

JHo6aska 200 mMr/am® raayKoHiTy 10 po3duHY, 11O
OYHINy€eThCH, K y BunaaKy ¢paxkmii 0,4-0,5 mm, Tak i
y Bunaaky ¢paxuii 0,16-0,25 mm i < 0,63 MM minBu-
mMIa 3aTpuMyBalbHy 3maTHICTH (R) MikpodinsTpa
(M®) 3i 36inbureHasM kouBepcii mepmeaty (K) Big 95—
97 % mo 3nauens 99 % i Gimpme (puc. la—3a), mpu
LLOMY 3aJIMIIKOBA KUJIBKICTB 3aJli3a B IIepMeari CTaHo-
una 0,02-0,05 mr/mm3, To6TO Oyia 3HAYHO HIKYOKO
Bin pernamentosanoi (0,2 mr/am® [12]) npakruuno Ha
TOPSIOK.

V BCiX TPbOX BHIIAJKaX IMHTOMA MPOIYKTUBHICTD
(Jw) 3i 30inBLIEHHSIM KOHBEPCIT Majiana, mpoTe, SKIIO B
mpucytHocTi  ¢pakmii  0,4-0,5 MM cmocrepiranock
BCT@HOBJICHHS IOCTIHHUX 3HA4YeHb 3aTPUMYBaJIbHOI
sparHocti micmst k=50 % — sHmkeHHS Jw AOpiB-
HroBaso 24 % (puc. la), To y pasi 1Box iHmmx hpaxiii
1Ie TPUBAJIO MIPOTSATOM BChOTO EKCIIEPUMEHTY Ta CTaHO-
B0 > 70 % (puc. 2a—3a).
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Puc. 1. 3anexcnicmo 3ampumysanivHoi 30amuocmi 6i0HOCHO 3ai3a, NUMOMOL NPOOYKMUBHOCMI MIKpOpitbmpa

(@) i kanamymunocmi ginompamy (6) 6i0 KoHeepcii; MemMOPAHOYMBOPIOBANLHA PEHOSUHA — 2NAYKOHIM ((hpaxyis

0,4-0,5 mm); kinemuuni dani npoyecy ginompysanns 6 koopournamax pieHsns (2), (3) (8) i pisnanus (4) (2). AP
= 0,5 Mlla

KanamyTHicTh niepMeary, sika B JJAHOMY BHIIAJIKY
MOXe OyTH OOYMOBIICHOIO JIMIE YACTHMHKAMH IIIay-
KOHITY, y pa3i Bukopuctanss ¢ppakmii 0,4-0,5 MM ipo-
TATOM BCHOTO EKCIICPHUMEHTY OyJa HIDKYOK 33 4yT-
muBicte Metoay Bm3HaueHHA (0,1 % [9], ab6o 0,058
HOK) (puc. 16). Ilpu Buxopucranui ¢pakuii 0,16—
0,25 Mm 0 k=70 % kamamyTHicTh mepmeary Oyiia
BimHOCHO nocTiiiHor0 Ta cranoBmia ~ 0,3 HOK, morim

BoHa 3pocma mo 2,9 HOK (pumc. 26). KamamyTHicTh
mepMeaTy B TperboMy BHmaaky (dpaxmis < 0,63 mm)
npu K =10 % cranoBuna 0,464 HOK, nounHarouu 3
k =20 % Bona 3um3miacek 10 0,174 HOK i mporpuma-
nack Ha 1poMmy 3HaueHHi 10 K =50 %, motim pi3ko
soipmmiacs 1o 3,89 HOK (puc. 36).
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Puc. 2. 3anesxncnicmo 3ampumysanvroi 30amuocmi 8iOHOCHO 3ai3d, NUMOMOI NPOOYKMUBHOCHIT MIKpo@inbmpa
(@) i kanamymuocmi pinompamy (6) 6i0 Koneepcii; MeMOPaAHOYMBOPIOBATIbHA PEYOBUHA — 2NAYKOHIM ((hparyis
0,16-0,25 mm); kinemuuni dani npoyecy inbmpysants 6 KOopouHamax pisHsams (2), (3) (6) i pisusinns (4) (2).
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Puc. 3. 3anesxncnicmo 3ampumysanvroi 30amHocmi iIOHOCHO 3ai3d, NUMOMOL NPOOYKMUSHOCHT MIKpO@Itbmpa
(@) i kanamymunocmi inompamy (6) 6i0 Koneepcii; MemOpPaHOYMEOPIOBAILHA PEHOSUHA — 2NAYKOHIM ((paryis <
0,63 mm); xKinemuuni dani npoyecy ginompysanns 6 kKoopounamax pieHaus (2), (3) (8) i pisuauns (4) (2). AP =
0,5 MIla
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Buxonsan 3 oTpuMaHuX pe3ynbTaTiB, MOXHA 3pO-
OUTH BUCHOBOK, IIIO TiJIbKW MPH BUKOPUCTAHHI YacTH-
HOK rnaykonity ¢paxuii 0,4-0,5 MM yTBOpHIace nu-
HaMi4Ha MeMOpaHa, TOAI SIK YUM ApiOHImMMY Oy 4ya-
CTHHKH, THM JIETIIIe BOHH NPOHUKAIHU JI0 IIEpMeary.

MexaHi3M (QinbTpyBaHHs OyJ0 BH3HAYEHO METO-
JIOM, pO3po0JIeHMM Ha OCHOBI aHamizy piBHsHb Jlapci
ta ["arena — Ilyaseins. [Ipu 3acTocyBaHHI LBOrO Me-
TOIy 3a pe3yibTaTaMd MPOBEACHUX Ha (iTpTpax
eKCIIEpPUMEHTIB TP MOCTIHHOMY THUCKY IPOBOIHTHCS
rpadigaa 00poOKa pe3ynbTaTiB 3 METOI0 OTPHMAaHHS
IpAMUX JTiHIA B KOOpJMHATAX, MiJIOpaHUX TaKAM YH-
HOM, MO0 BimoOpakamach 3aJeKHICTH MK ABOMa
3MIHHMMH, TOJI SIK iHIII MapaMeTpy MOBUHHI 3aJIHIIa-
THUCS TIOCTIHHUMH, HA IiJCTaBl YOro POOUTHCSI BUCHO-
BOK PO MeXaHi3M (iIbTPYBaHHSI.

Bigomo dotupu Bumnaaku 3a0pyaHeHHsS (iabTpiB
JTIOMIIIIKaMH, 1110 MIPUCYTHI B Bofi [14]:

— GUIbTpYBaHHS 13 3aKyHOPIOBAaHHSM KOXHOT
TIOPH OIHIEIO YACTHHKOIO 32 PIBHSAHHSIM:

Jw =Jo—ki-q; 1)

— (iIPTpYBaHHA 13 TOCTYIOBHM 3aKyHOPIOBaH-
HSM KOXXHOI Topu OaraTbMa YacTHHKAMH; BHIIAJOK
OIIUCYETHCS PIBHAHHAM:

g=1U + ke ;1 (2)

— GUIbTpYBaHHS 32 MPOMDKHHM MEXaHi3MOM,

SIKOMY BiJIIIOBi/Ia€ PiBHSHHS:
1w =113 + ks‘q , (3)
— (inpTpyBaHHA 13 YTBOPEHHSM OCagy Ha IIO-
BepxHi Qinbrpa (piBHsHHS (4)):
q=10w+ks'q , (4)
ne Jw ta Jo — 00’ eMHHUI TIOTIK BIAMOBIAHO B OY/Ib-
SIKAHM MPOMIXKOK 4acy 1 Ha MOYaTKy Hpolecy;

g — 06’em ¢inbTpary, sIKMi MPOWIIOB Yepe3 O/u-
HULIFO TUIOII;

ki—Ks — mocriiini GpinbTpyBaHHs, 10 XapaKTepHU3y-
IOTh IHTCHCHBHICTh 3MEHIICHHS MIBHIKOCTI (ilb-
TpyBaHHS i3 30UIBIIEHHSAM KIJIBKOCTI Bi(1IbTPOBaHOT
BOJM Ta BHM3HAUYAIOTHCS SK TAaHIMCHC KyTa HaXWmIy
BiJIIIOBIHOT IPSIMOI 10 OCi abcIwc.

[IpoBeneHi po3paxyHKH IOKa3ajM, L0 B YCIX
TPhOX BHUMAIKaX CHOCTEPIrajich SK CTaisl 3aKyIo-
proBaHHs mip (piBHSHHS (2)), TaK 1 CTais 0Cag0yTBO-
perHs Ha noBepxHi M® (piBHAHHA (4)), AKa MOYUHA-
jJack micis mepeximHoi cramii (piBusiHHA (3)). AJte,
SKIIO YTBOPEHHS Ocany Ha moBepxHi M® y Bumaaky
¢pakuii 0,4-0,5 mm BinOyBasock Bxke uepe3 25,5 xB
(puc. 1r), To y Bunaaky ¢paxuii 0,16-0,25 MM ne cro-
cTepiranocs smie yepes 3,3 rox (puc. 2r), y BUIAAKY
¢pakuii < 0,063 mm — yepes 3,8 rox (puc. 3r), ToOTO
HabaraTo mi3Hille, HDK y nepmomMy BUnajaky. Jlo Toro
K y JIBOX OCTaHHIX BHNaJKaX YTBOPEHMH Iap riay-
KOHITy OyB mopymenuii (puc. 26 i 36), i muToma mpo-
MYKTUBHICTh 3HW)KYyBajach HE 3YMUHSAIOYUCH OIiJIBIII,
HiK Ha 70 % (puc. 2a i 3a).

BucnoBku. [IpoBeneHi MOCHIIKEHHS TOKa3aJIH,
10 TJIAYKOHIT MPUJATHUH K MEMOPaHOYTBOPIOBAIbHA
Jno0aBKa MpY BUANICHHI 3aj1i3a 3 BOJHUX PO3YHUHIB, aie
3 TpbOX pochimkenuii dpaxiiii — 0,4-0,5, 0,16-0,25 i
< 0,063 MM BuKOpHCTaHa MOXe OyTH 3 LI€I0 METOIO
tuteky ¢pakuis 0,4-0,5 mm. Bumic 3aniza B mepmeari B
5O0My BHOAAKy cTaHoBuTh 0,05 mr/aM®, mo 3HauHO
HUDKYE 3a peraMenTosany Hopmy (0,2 mr/mve).
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Lipopolysaccharide (LPS) that is the primary component of the outer membrane of Gram-negative bacteria
which used to investigate a process - inflammation in nervous system. There is comparative study on specific
properties of capsule surrounding spinal ganglia (also named sensory ganglia situated on dorsal root of spinal cord)
and perineurial layer of peripheral nerve (sciatic nerve). Here, we investigated the effect of LPS (endotoxin) on
capsular elements, as well as on peripheral (sciatic nerve) nerve in a rat model. During experimental research, 20
rats were used. At acute endotoxemia (after 2 hours of administration of LPS) the effect of LPS on structural
elements of spinal ganglia first detected feature were formation of edematous fluid, which accumulated on large
amount and influenced to covering capsular elements and connective tissue investment of peripheral nerve.

Keywords: LPS, endotoxin, spinal ganglia, capsule, peripheral nerve.

Introductions.  Bacterial  lipopolysaccharide
(LPS) may contribute to the manifestation of inflamma-
tory pain within structures of the afferent somatosen-
sory system (1). Spinal ganglia, the place where situ-
ated neuronal cell bodies that give rise to peripheral no-
ciceptive nerve endings. The latter detected different
stimuli (pain, mechanical, chemical, thermal and else)
and by neurons of spinal ganglia information is for-
warded to the central nervous system. Sensory spinal
ganglia represent transfer stations between somatosen-
sory signals from the periphery to the brain. Therefore
investigation on spinal ganglia useful approaches to
combat some of the pathophysiological lesion during
inflammation. In this context, we focused LPS-induced
effects on covering connective tissue elements of spinal
ganglia (capsule) and peripheral nerve.

Aim of research was to comparative study of ef-
fect LPS on capsular elements of spinal ganglia and on
connective tissue elements of peripheral nerve.

Materials and methods. The material of investi-
gation had been dorsal root ganglia and peripheral (sci-
atic) nerves were purchased from 20 adult white rats
with a weight of 200-220 grams. The all procedures on
animals complied with the Principles of Laboratory and
Animal Care mounted by the Azerbaijan Medical Uni-
versity. The animals had been bred on pathogen free
special a standard laboratory condition. Research rats
were divided into 2 groups: control and experimental.
In control group into the tail vein of animals was ad-

ministered 0,5 ml physiological salt solution. In exper-
imental groups of animals acute experimental endotox-
emia was caused by intravenous administration of LPS
from E. coli (Serotype 0111: B4 InvivoGen, San Diego,
CA 92121) at a dose of 1,0 mg/kg dissolved in saline.
After 2 hours of the intravenous injection the animals
decapitated under ketamine anesthesia; the abdominal
and thoracic cavity of the rats opened, then was taken
out the internal organs and the vertebral bodies were
cut. Later by the help of special lancet, a spinal canal
opened and spinal ganglions, corresponding nerve and
sciatic nerve were removed from the soft tissue in in-
tervertebral foramen level. The all (from both groups)
specimens were fixed in a solution containing para-
formaldehyde 2%, glutaraldehyde 2%, picrin acid 0,1%
and a buffer phosphate solution at a pH of 7.4; later
postfixed with a solution of 1% osmium tetroxide in 2
hours; at last prepared into Spurr and Araldit-Epon
blocks. Obtained thin (0,5 pm thick) and semithin (1-
2um) section were dyed with methylene blue, azure Il
and basic fuchsine (2), afterwards observed by Latimet
(Leitz) microscope. Ultrathin section, 70-80 nanome-
ters thick, were cut from the same blocks on ultratome
(LKB -111, Leica EM UC7) and treated with 2% acetate
of uranyl solution, as well as 0,6% lead citrate solution
(3). After examining of ultrathin sections under 80-120
kV in transmission electron microscope JEM-1400
(Jeol, Japan) taken the electronograms.

Results and discussions. The connective tissue
surrounding spinal sensory ganglia known as capsule of


https://doi.org/10.5281/zenodo.7223608

POLISH JOURNAL OF SCIENCE Ne 55, 2022

9

ganglia. Capsule, that regulating homeostasis within or-
gan, isolated ganglion from external environment, as
well as composed of outer (epineurium) and inner (per-
ineurium) layer. The composition (fibers, cells) of cap-

..“A: s

B P < 2
electro

Figure 1. Comparatie

A L
nograms of spinal ganglions capsule

sule clearly visible under electron microscope. On fig-
ure 1 seen comparison of capsular elements of spinal
ganglia with covering connective tissue investment of
sciatic nerve.

" Al s

(A) and connective tissue investment of

sciatic nerve (B). TEM. The explanation is given in the text. Stain: uranyl acetate and lead citrate.
Magnification: A 25000 times, B 20000 times. Abbreviation: Epi-epineurium, Per-perineurium, End-
endoneurium, PC-perineurial cells, BCF 1-bundle of collagen type 1 fibers, BCF 3-bundle of collagen type 3
fibers, MNF — myelinated nerve fibers.

On electronograms (Fig. 1) shows the cellular and
fibrillary elements involving in composition of capsule
and connective tissue investment of the sciatic nerve.
The capsule of spinal ganglia composed of epineurium,
perineurium and endoneurium (fig. 1A). As the same
composition are present in sciatic nerve wrapped con-
nective tissue elements. However, the thickness of epi-
neurial layer of sciatic nerve extremely outstanding the
same layer of capsule, but perineurium of capsule
thicker than in sciatic nerve. Perineurium in both struc-
ture (on electronogram) contains perineurial cells,
which arranged in 6-7 layer in capsule, also 4-5 layer in
sciatic nerve. Within endoneurium visible myelinated
nerve fibers in sciatic nerve (fig. 1B). Apparently,
within perineurium - between the perineurial cells (lo-
cated in the inner layer of the capsule), also in the epi-
and endoneurium detected mainly bundles of collagen
fibers (indicated by stars). It should be noted that the
collagen fibers, located in the endoneurium of sciatic

nerves and between perineurial cells of capsule of spi-
nal ganglia are composed of thin reticular fibers, mainly
of type 111 collagen fibrils. Ultrastructurally, the fact ap-
proved that because of the reticular fibers are thinner
than the fibers located in the epineurial layer.

The epineurial layer of both the capsule and the
sciatic nerves, unlike the endoneurium and perineu-
rium, are composed of dense bundles of collagen fibers
formed mainly from type | collagen fibrils, which are
resistant to mechanical effects. The fact that the bundles
of collagen fibers involved in the organization of epi-
neural membranes have a compatible structure with
each other (the ganglion and sciatic nerve), there is a
sharp difference is clearly visible between their mor-
phometric parameters in thickness of layer. The results
of the conducted morphometric studies show that nerve
bundles with the largest diameter are at least two times
less than the diameter of the spinal ganglia, the thick-
ness of the epineural membrane surrounding them from
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the outside is at least 4-5 times greater than the thick-
ness of the epineural membrane of the ganglions cap-
sule (fig.1).

As a result of the effect of LPS on structural
elements of spinal ganglia first detected edematous
fluid, which in large amont situated around ganglia
(indicated by double arrow on fig.2A), under capsular
and intraganglionic regions (marked by red star on
fig.2C) under light microscope. The structural
components of spinal ganglia such as connective tissue
element — capsule (shown on Fig.2A, C ), extra and

intra ganglionar vessels and nerve elements (neuron,
glial cells and nerve fibers) are also exposed to various
degrees of deformation, which gives reason to conclude
that the amount of the formated edematous fluid is an
enormous amount high. On this research we focused on
alteration that detected on capsular elements of spinal
ganglia. The analysis of the obtained materials shows
that the large size of the “perineural windows” (PW)
(shown on Fig.2A, 2b by single arrow) revealed during
acute endotoxemia in the capsule of spinal ganglia.

|

S50 pm

Fig. 2. Microscopic slides of changes in capsular elements of spinal ganglion (A, C) and peripheral nerve, nerve
bundles (B, D) during acute endotoxemia. Semithin section. The explanation is given in the text. Stain: methylene
blue. Scale bar: A 200 um, B 100 um, C, D 50 um. Abbreviation: Cp capsule, SSG sensory spinal ganglia, NF
nerve fibers, PSN primary sensory neuron.
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As well as the coming into being the PW in
capsule of spinal ganglia, that occupy most of the field
of view even under the small magnifications of a light
microscope. Also at acute endotoxemia, the PW
observed in nerve bundles with an average diameter of
400-600 um, which participate in the organization of
peripheral nerves (fig. 2B, 2D). However the size of
latter are much smaller than the previous. The large
sized PW on capsule of spinal ganglia can be explained
by the following facts:

a) the density of intra and extraganglionic vessels
network is more high than peripheral nerve (4); the
perimeter of the luminal surface of the vessels of
ganglia (the size of the exchange surface) is at least 1.8
times more than the perimeter of the spinal ganglia's
capsule, the corresponding indicator is at least two
times less in the sciatic nerve bundles (it means the
luminal surface of the vessels of peripheral nerve less
than perimeter of the nerve bundle);

b) while the diameter of the largest bundles
involving in the organization of peripheral nerves does
not exceed 600 um, this indicator is at least twice as
large in spinal ganglia;

c) the thickness of the epineural layer of the spinal
ganglia’s capsule is at least three times thinner than the
thickness of the corresponding layer of the sciatic
nerves.

Conclusion. The formed large amount edema de-
structed the structural elements of spinal ganglia, espe-
cially its capsule, that the selective permeability
functions of the connective tissue elements surrounding
the spinal ganglia along with the vessels are completely
disrupted. It should be noted that the density of vessels

network within organ, the size of the exchange surface
of its vessels and thickness of surrounding connective
tissue elements directly influenced to amount of edem-
atous fluid at acute endotoxemia.

This work is implemented basing on financial
support of the Science Development Foundation un-
der the President of the Republic of Azerbaijan. Qrant
No EIF-2011-1(3)-82/44/3-M-6.
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This article discusses the importance of using cloud technologies in the process of teaching a foreign
language. It studied the concept and role of cloud technologies in modern language education. An analysis was
also carried out to determine the effectiveness of using cloud technologies in interdisciplinary English language

teaching.
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Nowadays, information technology has firmly
entered the educational walls. Modern education can no
longer function successfully in the old pedagogical
forms. This means that the new school, the education
system necessarily requires the use of new
technologies, not only pedagogical, but also computer.
One of the promising areas of development of modern
information technologies is cloud technologies. Cloud
technologies are a new digital model, the essence of
which is to allow creating and storing applications for
users, in our case for teachers and students. With the
help of cloud technologies, all data and educational
materials are placed on the Internet and are available to
teachers and students, providing individuality and
mobility in the use of resources for teaching and
learning, facilitating collaboration, communication and
sharing of resources, as well as the implementation of
individual training. The following authors are devoted
to the topic of cloud technologies in education:
Gordyushin A.V., Lebedeva S.V., Shekerbekova Sh.T.,
Sukhanova N.T., Tarasov V.A., Kovalenko M.l., Sobol
B.V. Stupina M.V., Vergasova O.M., Konishchev A.S.,
Skleiter N., Akkerman T., Itinson K. S. Batishchev
AV. Riz J., Dukkardt A.N., Sudarkina E.S.,
Panasenko E.A., Vorontsov A.A., Martyshkin A.l.,
Markin E.l., Nesipkaliev U., Adkins S., Belamarik J.,
Girsh V., Neil Skleiter and others [1].

In the educational process, "cloud technologies"
began to develop and be applied in foreign countries
since 2008. In our country, cloud services were used in
the information and educational environment of an
educational institution mainly as hosting free mail
services, other cloud technology capabilities were
practically not used. This was due to the lack of
sufficient information and specialists with practical
skills to introduce them into the educational process.
Active improvement of hardware, especially processor
power, multi-core architecture, disk volume and
Internet channel speed, has allowed cloud technologies
to develop. The "cloud" is considered not as the Internet
itself, but as a set of hardware and software tools that
provide processing and execution of client requests [2].

In the modern world, information technologies in
the field of education are a necessary condition for the

progressive development of society. The improvement
and computerization of educational process
technologies is one of the main among the many new
directions of education development. The importance
of using cloud technologies in education lies in the fact
that they not only serve as tools, but also provide
qualitatively new learning opportunities, the formation
of independent learning skills and contribute to the
creation of new forms of learning.

Cloud technologies allow teachers and students to
create and store educational information assets in
online information repositories and have a number of
advantages:

— mobility - you can work not only directly in
the classroom, but also in any place where there is
Internet access;

— the ability to use the latest versions of
programs and at the same time do not need to monitor
the release of updates;

— cost-effectiveness - there is no need to
purchase licensed software, in addition, it does not
matter in which operating system a particular user
prefers to work - web services work in the browser of
any OS;

— the ability to collaborate with other users on
the same document or project;

— access to secure storage at any time from any
device with internet access (personal computers,
tablets, laptops, phones, etc.) [3].

The directions of using cloud technologies in
educational activities include:

1. Collaboration of employees on documents.
For example, an educational program or an annual plan.
This document is compiled by administration
employees and teachers responsible for any direction,
for example, a psychologist, a social pedagogue or a
person responsible for health care. Everyone is
responsible for their own part of the document and
cannot make changes to other blocks. To collaborate in
the cloud, you need to create or place a document in
cloud storage and share it with everyone who has a link
or email addresses.
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2. Joint project work of students. Students are
given topics for projects. Then they are divided into 2
groups. Each group has its own responsibilities. The
supervisor creates the document and grants access.
These can be links or email addresses. Students work
on a project at home or at an educational institution,
filling out documents with content. At the end of the
work, the teacher is granted access. If necessary, the
teacher leaves comments for correction by students. For
example, using Google Docs, the main advantage of
which is the possibility of joint editing of documents
(texts, photos, presentations, tables).

3. Distance education. The teacher offers
students a task using an electronic journal. For
example, written assignments. The student either
creates a document or works with it. The teacher can
view the modified document because he has access to
it. The introduction of cloud technologies is an
irreversible process that goes on as usual. In the near
future, "clouds” will become the same widespread
technology in our and other countries.

Today, cloud technologies are something that
everyone uses almost daily. The rapid spread of cloud
technologies sets us the task of integrating cloud
services into the system of an educational institution.
Cloud technologies have broad prospects for
application in the field of education, research and
applied development, as well as for distance learning.
The use of cloud technologies in the educational
process allows you to open an educational space [4].

Today, the information and educational space of
universities is analyzed in the context of electronic
reflection on the Internet of various aspects of
university activities. There are various plans for
designing an electronic learning environment that take
into account the interests of different groups of Internet
users. From a socio-psychological point of view, the
role of the electronic educational environment of
universities in improving educational technologies, the
emergence of new aspects of teachers' activities,
conditions for students' self-realization is revealed.

In general, cloud technologies represent a new
way of organizing the educational process and offer an
alternative to traditional methods. In addition, there is
the possibility of personal training, collective training
and interactive classes. The use of cloud technologies
in the learning process leads to the optimization of the
educational and methodological activities of the
parties, increasing the effectiveness of communication
links, minimizing the costs of the educational
institution [5]. The use of cloud services is of great
importance when teaching a foreign language, as it
combines text, sound, graphic illustrations, video
images, animation and, thus, allows you to
simultaneously  submit linguistic, speech and
extralinguistic information in different ways. The
systematic use of cloud technologies in English classes
helps to increase internal motivation to study the
subject and study in general. The motivation of students
to study increases, more comfortable conditions for it
are created [6].

The use of these technologies contributes to the
integration of educational institutions into the global

educational space, promotes the development of
relations with foreign partners on an equal basis. This
is important for all specialties and areas of training of
technical, humanitarian and classical universities and
marks the transition of the domestic education system
to a new qualitative level. That is, we have long since
moved from the post-industrial era to the information
one. The essence of cloud technologies is to provide
users with remote access to services, computing
resources and applications (including operating
systems and infrastructure) via the Internet. The
development of this direction of hosting (Hosting is a
service for placing client equipment on the provider's
territory, ensuring its connection to high-speed
communication channels) was caused by the need for
software and digital services that could be managed
from the inside, but which would be more economical
and efficient. In other words, we, ordinary users, get an
information space — a cloud in which we can create,
store and process various documents [7].

A striking example of cloud technologies that can
be implemented in teaching foreign languages are the
services provided by the Internet giant Google: Google
Docs (documents, tables, presentations, forms,
diagrams, drawings), Google Calendar (an electronic
calendar with large reminders of events). informing a
group of people about upcoming events), Google Mail
(email with an advanced interface), Google Translate
(online translator into all languages of the world),
Google Groups (a service offering almost unlimited
collaboration on creating, editing and publishing
documents), Google Talk (a web client that provides
live communication on the Internet), Google Labs
(incubator of ideas for new services), etc. [8].

The results of the interaction of the subjects of the
pedagogical process of teaching a foreign language are:
the possibility of organizing joint activities and
interpersonal interaction of the subjects of the
educational process using cloud technologies; the
ability of students to take into account different
opinions and make efforts to coordinate different
positions. At the same time, it cannot be argued that
cloud technologies are innovative technologies for
teaching a foreign language, but they provide an
additional tool for the subjects of the learning process,
and also introduce the effect of novelty into modern
pedagogical technologies [9].

In conclusion, | would like to emphasize that new
opportunities for improving the educational process
and the educational system as a whole are opened
precisely with the use of information and computer
technologies that are constantly being introduced into
education and contribute to its rise to a new level. These
technologies belong to the technologies of the 21st
century, and practice shows that with the introduction
of new information and communication technologies,
the study of foreign languages is moving from the field
of research to the field of education and is becoming
more widespread [10].
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Today, teaching foreign language communication
to younger schoolchildren is one of the most popular
areas of modern foreign language education aimed at
the comprehensive development of students'
personality by means of a foreign language. Since a
foreign language is one of the most universal subjects
that can enrich primary education, since children of
primary school age have an innate and not yet lost
ability to master languages, and languages, in turn, can
become an effective means of children's development
[1]. The activity-based nature of this educational
subject, its versatility allow us to build the process of
teaching a foreign language in a variety of content and
organizational forms and understand it as a means of
storing and transmitting various special knowledge, not
just language. Within the framework of a positive
assessment of the use of interdisciplinary connections
in primary school and the undoubted advantages of a
foreign language for younger schoolchildren, as well as
its ability to integrate with other academic subjects, a
prerequisite for building a foreign language course in
primary school based on an integrative model [2].

In the modern theory and methodology of teaching
foreign languages and the formation of the personality
of a younger student, the expediency of using an
integrative approach, which contains a huge potential,
is emphasized. Therefore, the main advantage of

integration in teaching foreign languages to younger
schoolchildren is the creation of conditions for the
formation of a child's personality with a broad
ideological mindset, capable of actively acting in
various fields of activity in solving educational tasks of
various directions. Integration makes it possible to
improve the quality of knowledge acquisition by
students due to the interpenetration of the content of
different subjects and consideration of the same subject
of study from the point of view of different subjects [3].

A foreign language as a subject creates all the
conditions for the effective implementation of the
integration model — the knowledge gained in the native
language allows you to study a foreign language from
different sides. Since it is a foreign language
compatible with a large number of subjects, such as the
world around us, the history of the country of the
language being studied, fine arts, Kazakh/Russian
language, literature, mathematics, music, technology in
elementary school. Integrated lessons refer to non-
standard forms of lessons. They are held rarely, once a
quarter, six months or a year. they require the training
and creative initiative of a group of teachers of various
subjects. A foreign language is a special subject, but it
is impossible to cover the full depth and complexity of
linguistic phenomena without taking into account their
psychological and social aspects [4].
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The integrative approach assumes a uniform and
equal connection of related topics from all disciplines,
the study of which is mutually intertwined at each stage
of primary school education. The use of an integrative
approach in the educational process aimed at develop-
ing the professional competence of schoolchildren by
means of a foreign language using inter-subject con-
nections precedes:

— determination of structural and logical con-
nections of academic disciplines of the profile and lin-
guistic cycle;

— selection of components for integration;

— determination of conditions, methods and
depth of integration. Integration of several disciplines
(foreign language and professional discipline) be-
comes possible in the process of professionalization of
the English language.

In the scientific and pedagogical literature, inte-
grated learning is considered as a didactic tool for the
controlled integration of knowledge acquired by stu-
dents in the process of forming inter-subject skills.
Since, inter-subject relations are becoming very rele-
vant at the present stage of the development of school
and vocational education, the improvement of which
goes along the path of integration of knowledge, which
in no way means the elimination of systematic classes
in individual subjects. They only contribute to the con-
solidation of the practical orientation of the subject
"foreign language".

A foreign language comes into contact with all
other school subjects to one degree or another and
opens up the possibility for students to gain additional
knowledge in history, geography, literature and other
subjects. For younger schoolchildren, foreign language
activity is a means not only of learning, but also of
playing. For the teacher organizing this activity, it is a
goal, and the actions integrated into it are a means of
learning. It is important for a child to have an internal,
communicative and cognitive motive that fuels interest
in the subject "foreign language”. To do this, during
integration classes, interesting tasks are set for children.
The vital need for communication, the need to solve
emerging communicative tasks are the main engines of
mastering a foreign language [5].

In general, it seems to us very important to note
that in the process of integrated teaching of foreign
languages, a new final quality of the learning process
arises, consisting in a significantly high increase in the
efficiency and effectiveness of mastering this subject.
What determines your appearance? To answer this
question, it is necessary to refer to the concept of
"foreign language culture” [6].

Safonova V. V. adheres to the opinion that the
culture of a foreign language is based on the fact that in
cognitive, educational, educational and developmental
aspects it is obliged to give students the process of
learning and mastering a foreign language. Foreign
culture, being the purpose of teaching, has
psychological, linguistic, cultural, socio-pedagogical
content, which should be attached to all aspects of
cognition and ousted from the domain of the discipline
"foreign language". However, in classes of this type,

the culture of a foreign language cannot, in our opinion,
become the goal of learning, since it is mastered
gradually, and not immediately [7]. Therefore, in a
foreign culture, it is necessary to first identify the most
important sections, i.e. the components of a specific
goal, and then clarify them in the objects of study. In
addition, it is very important to solve two problems:

1) to establish an ideal correspondence to a group
of objects included in the cognitive, educational,
educational and developmental aspects;

2) highlight the area of subjects that can be learned
in the time allotted for learning a foreign language.

E. I. Passov believes that the culture of a foreign
language is a part of culture, a spiritual resource that a
student should take in the process of learning a foreign
language, while using a communicative approach in
such aspects as cognitive, educational, developing and
teaching, and it is important that the leader directly has
an educational aspect.

That is, the culturological task of teaching a
foreign language is integrative, since the concept of
"culture” means all the diversity of social, historical,
ethnographic and national characteristics of the country
and its people. The implementation of this educational
base, as it seems to us, is nothing more than an
important and largely determining factor affecting the
development of a child's personality, and therefore is a
specific goal of any general education approach. Due to
its properties, integrative learning is able to solve the
tasks of teaching a foreign language within a specific
educational goal [8].

In general, the tasks of linguistic and cultural
education in teaching a foreign language to younger
schoolchildren consist in acquiring knowledge about
the structure of the language, about the cultural
characteristics of the language being studied, its
system, its differences and similarities with the native
language, in addition to solving the educational
interests of students in such areas as ethnographic,
national, social features in the country of the language
being studied [9]. The above-mentioned knowledge,
which the child learns as a set of cultural facts, ideas
and systems of concepts, serve as the basis for the
formation of thinking of younger schoolchildren, as
well as regulate their creative activity. Therefore,
foreign language culture should be used as one of the
main means of forming the basis for teaching foreign
language culture, and in particular a foreign language,
as an element of spiritual enrichment of a child's
personality [10].
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byn wmakanana Kapakanmakcran PecnyOnukaceiHa MUMHETH CHHIEH WIMM FalpaTKepH, (QHIOIOTHS
WINMIICPHHUH IOKTOpPEL, mpodeccop C.baxaaplpoBaHBIH KapaKallak NPO3achiHBIH aKTyallb MacelelepruHe
apHaJFaH afbIpbIM MUMHETJICpH aHaMM3JIeHreH. WmMMIa3aplH MUMHETIepUHIE KapaKallaKk poMaHIapbIHAaFbl
THJI KOPKEMJIMTH, CIOKET XoM KOMITO3HMIMS IY3HY, DOYUpP XM KaxapMaH oOpasblH jKapaTely X.T.0. Macelenep
XaKKbIHZA ce3 eTWireH. V3sepTieynepiae OWIIMpWITeH O NHUKUpIEp, KEJCIICKTe KapakKalmak IpO3achiH
yHpeHny e WIMMHN TeOPUSIIBIK I9PEK XBI3METHH aTKapaabl AETeH Ky yMaK/IapFa KeIUHI¢H.

Abstract

This article analyzes some studies devoted to the current problems of Karakalpak prose of the famous scientist
of the Republic of Karakalpakstan, Doctor of Philology S. Bakhadyrova. The scientist's research considers the
features of the artistic language of Karakalpak novels, the creation of a plot and composition, the coverage of the
era and the image of the hero, etc., problems are discussed. The final conclusions were made that the opinions and
comments expressed in the study will serve as a scientific and theoretical source in the further study of Karakalpak

prose.

TastHbIII ce3/1ep: Kapakalak Mpo3ackl, JOPETHYIIMINK Ja00opaTopHs, Ka3blyIIbl MEOEpIUTH, POMaH, THII

KOPKCMJIMT'U.
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Xo3Upru Kapakaimak oJcOUsATTaHBIY HIMMUHIC
KOIIIWINK HU3epTICYIIMIEPAUH MUWHETIEPU KOPKEM
IIBIFADMaHbIH ~ UJES-TEeMaTHUKAChl, CIOKET  XoM
KOMITO3UITUACH, 00pa3iap KypaMbl XoM XapakTep
’kacay Imebepauru MoceleNepuH YHpeHHY MeHEH
mexnenun kenmekte. Jlexun, C.baxaneipoBa eTKeH
oscupauy  70-xkbpuntapel  kaspuFaH - «Kapakammak
POMaHIapbIHBIH TUJ KOPKEMJIUIU XakkbiHaa» [1, 108-
115] makanacbiH1a KOPKEM LIBIFAPMAaHBIH, 9CHUpPECe KEH
KOJIEMITH pOoMaHIapIbiH THIIN MOCEJICCHH
U3epTIICYIIEpAUH  OXMHUMETH MEHEH 39pYpJIUIruH
OoupuHImMIepaeH Oonpin Oacnmanm Oepau. Makanana

TUHKapbIHAH 1950-60-xpuntapaarst MUJITHHA
OneOMATHIMBI3IBIH payaJIaHBIYbIH OCNTUICHTYFHIH,
Kapaxajimnak MPO3aChIHBIH TaOBICHI OonraH
O.AlbkaHOBTBIH ~ «Apanm  KymareiHma» — (1958),

T.KaiipmmbeprenoBTeiH «Kapakanmak Keize» (1960;
1966), K.CynTanoBThIH «AKIOPB» (1962)
POMaHJIAPBIHBIH THJI KOPKEMIIUTH XaKKbIHIA KEHHCH
ce3 erenu. Mplcanbl, ©O.AWKAHOBTHIH  «Apan
KYIIAFBIH]IA» POMAHBIHBIH THIIA XAIBIKTHIH THIHBIMCHI3
XOpEKETTe, OKBIYIIBIHBIH OWBIH OapKyJula Typecke
IIAKBIPBIN OTHIPATYFhIH KAWHAFAH OMHUPAUH XaKBIHKAT
TWIMHEH aJbIHFaH. JKa3bIyIbl KaxapMaHIapbIHBIH Xp
OMpMHWH TWIMHAC XaJBIKTBIH KAaHJBI, YIIKBIP,
TOCHPIH CO3 TUPKECICPUH TAaHJIAI, OJapIblH WIITHHEH

€H JKaHJBl XallbIK PYYXBIH Oepe alaTyFBIHIAPBIH
naiimananran» [1, 108], nemn xxa3ca, T.KaiibimbepreHos
neHeH K.CynTaHOBTBIH  pOMaHJapbl  XaKKbIHIA
«XanbIKTBIH ©37IepH AepeTkeH IoMopbiH «Kapakanmak
KBI3bI», «AKIOpbS»  pOMaHIaphiHIAa Ja  KeH
naiilanaHfaHibplFblH - Ownemus.  bynm  mocenene
T.KaiipimOepreHoB XajiblK IOMOPBIHBIH KOPIACMUHIIE
KaxapMaHJIap/IblH WIIKH JYHBSICBIHIAFEl OOSYIaphH,
OJIAPJIBIH XCII KMMIe alThUIMANUTYFBIH CBIPIIAPBIH Oepe
anrad. OHBIH TUJIMHJIE IOMOPJIBIK KYLIH KYT9 >KaKChl,
OJl apKajbl aBTOP ©3WMHHUH TMO3ULUSCHIH KAaCBhIPHIH
oepenu» [1, 110], mem kepcerenu.

PomannapapIH TUIMH/IETH KOHE OUp ©3TeIIeTnK —
JKa3BIYITBIIAPBIH ONeOUi TN XaNbIK THJIN MEHEH
OaBITHIYBIHA CKEHJIUTUH KepceTenu. MmmmmasabiH
YUI aBTOPJBIH POMAHJIAPBIHBIH THJIMH CaJbICTBIPA
oTelpeill «Twn yaprymMa OMp MWIIHA THI OONFaHBI
MEHEH OHBIH OWp ’Ka3bIyIIbIIa KOPUHUYH OUp-OuprHe
yKCaMaraH TOCUPH, ICTETUKAIBIK KYIIW, CTHIN Oap.
O.AIDKaHOBTBIH TUJM CBIPTTaH KaparaHjaa eJe
KoNUIUlecTied  aThlpraHyiail  KepuHenu. JKazbryuisl
OMpPHHINM TE3CKTe TepeH O, NuKup Oepuyre
YMTBUIaAbl, O  TWIAMH  YHKAaChIFbIHAH  Tepe,
TYPMBICTBIH KYIIMHE, Ma3MyHbIHA Keyui Oeienu.
ByHbl Ka3bIyIIbl ©3UHUH «CTHIWH» KOPCETHY YIIBIH
€Mec, TYPMBIC XaKbIMKATJIBIFBIH TEPEH, XOP TOpeIieMe
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ChI3BIy  YIIBIH JKaHa  C€e3, JKaHa  YHKAachIK
m3neinn... T.Kaiteimoeprenos mnenen K.Cynranosra
TWIJUH 3aHJIapbl, YWKACHIFBI, OHBIH OapJIbIK MOHHUICTH
TOpTHOM KaTan caknaHaabl. OnapJplH  TUIHHIC
HbI3aMFa ChHIMail TypraH Iu30€K, TypHaibl epcu
ce3iep Xeul yublpacnaiasl. Onap XaabIKThIH THIWH
TepeH TaiiiajaHa OTBIPHIN, TUJIAUH CYJBIYIBIFBIH,
MOJICHUSTHIH Oepuynu ke3me Tytaae» [1, 113], men
JKa3bIyIIbIApAblH  POMaHJIAPbIHAAFBl aBTOpP CO3H,
KaXapMaHHbIH  JUaJOIJapbl XM  MOHOJOIJIApbI
OcpwIITeH OpBIHNApIAaH MbICailap KEITHPHIT JKOH-
JKakjiama TaJIKbUlayFa yMTbulafgbpl. EH TUHKapFBICHI
poMaHapIarbl KOPKEM TWIAUH LICIIWINYU TEK FaHa
JKa3bIYIIBIHBIH JAOPETUYIIMIUTUHUH €PiKETKEHIUTUH
KOPCETUIl KOWMACTaH, XaJbIKTBIH MOJACHUSTHIHBIH,

CaHACHIHBIH,  aKbUI-OMBIHBIH, JYHbsSFa  OOJFaH
KO3KApacChIHBIH ~ OCKEHJIUTHMH  KOpCEeTelu, JereH
TY>KBIPBIMIIBI )KYYMAaKKa KEJICAH.

«Poman - 1989»  pereH  makajachIHAa

WIMMIIAa3/1bIH AypbIC atan eTkeHuHAeH, 1980 xom 90-
JKBUIIApa KapaKammak oJeOusIThl TAPUHXBIHIA POMaH
JKAaHPBIHBIH €H TYJUICT payaXJIaHFaH JOYHPH OOIIbI
Jlen aita anambl3. SIFHBIA, YCBI JKbUIBI TEK FaHA
«OMUYIOPbs» KYPHANBl OCTICpHHIC >KOPHsIaHFaH
K.MoMOETOBTEIH «Xyxaan», K.CanapoBTblH
«Kynaprym» pOMaHbIHAH Y3UHIUIED,
T.XanmypatoBTelH «IluTHe» pomMaHbIHaH Oamap,
T.HoxuMOBTBIH «O3MHM3 KHMCH3» pPOMAaHBIHAH
Y3UHIY, K.CynraHOBTHIH «Omup JIONTEPU
pOMaHbIHAH Y3UHIU JKOpUSIIAaHFaHBI, an
«Kapaxkanmnakcran» OacriachIHaH I.CeHTOBTHIH
«Xankabam aTiIBl pOMaHIAp NUKIMHAH YIIHHIIH XOM
TOPTUHIIN «OpAeK KbIPFbIHHAH COH», «ATJIaHLIaI»
kuTarapel, O.00aupaxMaHOBTEIH «bocara» poMaHBI
Bl IIBIKKAHJIBIFRI MEHEH JONHIUICTeH. Makanana
TUHKapbiHaH 1989-KBUTBI TONBIK TYpAE OaCHUIBII
LIBIKKAH, OKBIYIIIbIFAa aliTakaK OMBIH TOJIBIK KETKU3UIT
6epren L1.CeliToBThIH «Xankaba TeTpalOTUACHIHBIH
COHFBI ek KuTaObiHa, K.MoMOETOBTHIH «XYXIaH»,

0.9061MpaxMaHOBTBIH «bocaray pOMaHIaphl
XaKKbIHa  TNHUKUpJIEPH  MEHEH  OpTaKiacajbl.
II.CeitToBTEIH «Xankabam» poMaH TETPAJIOTHICHI

xakkeiHa: «bu3 T.KaitembepreHoBTeIH «Kapakanmak
JIOCTaHBD) TPHIOTHACHH 70-KbULIapIaFrbl KapaKaimak
O/IeOMATHIHBIH JKaHAIBIFBI JieceK, an 80-Kbuniapna
II.CeiiToB Kapakanmak omcOUATHIHIA OWUPHUHIINA pPET
TYYBUIFaH TETPAJIOTHSACH MEHEH >KaHAIBIK aluThl. Byn
ekl pomaH («Opaek KbIpFbIHHAH COH» (3-Kuram),
«Atnanmam» (4-xuran) — b.3.) ypBICTBIH ajabl XoM
YpPBICTaH COHFBI KbIJTAP/IbI ©3 HIMHE anaael» [2,152],
JIeTI JKa3bly MEHEH €KH POMAaHHBIH HesI-TeMaTHKACHIH,
CIOXKETHH, JOYHp KOH(QIMKTHH XOM KaxapMaHJIapIblH
XapakTepuH Kacaynarbl meOepiauruH «XKa3bryuisl
XaKbIMKATIBIKTEl OypKeMecTeH, 0osiMacTaH Tyypbl
©3MHUH bIpFarblHAa ambin Oepenu. PomaHHBIH Oac
KaXapMaHJIapblH TOJIBIKTHIPBIYIIEI €KUHIIH JIOPEKEIN
o0pa3znapbIHBIH OANIIBIFBI MEHEH Ke3re Tycenu. Poman
OyHnaii oOpasnmap MeHeH Oupre OHp peT KOpHHHI
KaJaTyFbIH oOpasmapra na Oail. bapuibirel Ooibin
pomanra 200 meH acimaM KaxapMaHiap KaTHAcasbl.
JKa3prymer omapapH Xop OMPUH ©3WHUH aTKapaTyThIH
XbI3METH, COWJICHUTYTbIH CO3W, ©3WHUH OPHBI MEHEH
Oepren» gem Oaxamay MeHeH Oupre pomaH

CIOKETUHJIETH albIpbIM KEMUIMWJIMKIEPIN [1€ OPBIHJIbI
CBIHFa aJIBIII OTEIHN. NzepTieymmuuy
0.90aupaxmaHOBTEIH «bocara» pomaHbl XaKKbIHIA
OWIOUpreH MUKUPJIEPU Jie  JBIKKATKa  bIIaWBIK:
«bocaray poMaHbl  OKBIVIIBUIAp  YIIBIH  >KaHa
emeciurut, Oyn pomaH 1985-XKbUIBI «OMUYIIPH»
JKYpHANIBIHBIH ~ JKOPHSUIAHBIN,  COJN  >KbULJIApJbIH
JKaHAJIBIFBl CBHIMATBIHAA AHAIN3TE TAPTHUIFAHIIBIFBIH,
JIEKUH, poMaH OoHbIHIIA OWpa3 TapTHICIBI MUKUPIEP
ANTBUIFaHJIBIKTAaH, TOKTAIl OTUYTE TyYpa KEIreHINTUH
atan ertemu. «bocaray HermsmHAEe TamaMiaHOaraH
weirapmMa. MennH nukupumiine «bocaray poMaHbIHIA
JKa3plylIbl ©3UHHUH alTaXakK MWIESAChIH €J1€ TOJbIK
aifTkaHn koK. OKBIYUIBIHBIH alJblHAA TYpPMBICTaH
QDKacKaH, ©3 OPHBIH TYPMBICTaH TallllaraH OW3WH
3aMaHJIaCBIMBI3IBIH 00pa3bl Typajabl. PoMaHHBIH Oac
KaxapMmanbl Hazap TypMbicTa KaHOAaKTail YIIbIM,
HATEepreH caMas OOMBIHINA KETKEH JKaclap IblH TUITHK
Vakunu. OHBIH YCBIHAAW o33WIHMTUH ce3reH Fonwmii
aHcaT FaHa ©3 MOIMHE NaiizanaHaabl. MomileKeTTeH
ypJiall ajFaH 3aTJIapblH TACHITHI ©3UHE IEPUK €TEAU.
Ennun ypieIk omkapanaaranaa 6apein HazapaerH ke3u
ambUIajbl, OHBIH ToHMire «xapaMmbD» [EreH Cce3u
oJlapFa JIeT€H KAapChUIBIFBL, OJapJaH aXbIPachlybl.
OmupanH OocarachiHa jkaHa KenreH HazapmasiH emup
JKOJIBI €HJTU 0acIaHaTyThIH CBISAKIIBI, OMpaK pOMaH yCbl
JKeplle TamamiaHalbl. XakplMKaT pOMaHfa CyHek
6onaryrein yuutnk Haszap, ['ymxan, Jlona obpasnapsr
POMaHHBIH aKbIpbIHAA Maiina Oomansl. bupak, omap
JKYPHUCICPUH TaMaM KblJIMaFaH IaXMaT JOCKaChIH/IAFbI
Tacnap ChISKIbI Kajlbll KeTeau. JKa3bIyibl pOMaHHbIH
JayamblH oka30aii kxosmel. KaxapMmaHHBIH aiiTakak
HOeACHl  ele O KyyMakjiaHOaraH,  IIbIFapMaHBIH
omeOMSTIIRUIAD  OPTACBIHAA  YJIKCH  TapTHICTHI
TYVABIPEIYBI ToOUIHIA Hopce [2,158], men oramga nypeic
xoM omun mukup Owrmupenn. K.MomOeToOBTHIH
«XyXIaH» pOMaHbl MEHEH OYIMHTM KYH TeMacblHa
«bo3zaray», «llockan em» CBIAKIBI HMpU KOJIEMIIU
pOMaHIapbeIHAH KeluH, alaHbIn KEJINYUH
KyYaHIbIpapJibIK >KarJail ChIIaThIHAA aTall KOPCETEeAH.
«XyXIaH» poMaHbl ©3MHMH aThIHA BIIAMBIK OYTMHIH

OM3MH KaliTa KypBUIBIC JOYMPHHIETH ajamiiap
apachIHIa KaTHAac, 6u3nH TYPMBICHIMBI3Fa
TyOaIayIBLTBIK JIOYUpUHUH YIIKEH

«ayBIPBIYIapBIHBIEY) OUPU PETHHIE YCBI XYXKIAHHBIH
OM3WH 3aMaHIACIapPBIMBI3IBIH  JKYPETMHEH  KeTe
Oaciayel ce3 ermienu. PomaHma Vakplsd KeceiaxaHa

TYpPMBICBIHAH aJlbII MKa3bLIFaH. Kecenxana
CUMBOJIUKAIBIK 00pa3 peruHae Oepwired. byn
TyOQIayImIBUIBIK ~ JOYUPHHAE  PYYXBIH  JKaKTaH

KECeJJIGHITeH jKapachlH OMp JKarblHaH Bpad emiiece,
€KUHIIN JKarblHaH TYPMBICKA KeH TYp/€ CHUII aTbIpFaH
KaiiTa KypbUIbIC HACSACHIHBIH €MJICH AaThIPFaHIIbIFbIH
a3bIyIbl mebep amsin oepenu» [2,158], nen 6axanay

MEHCH Oupre pOMaH CIOKETHHJICTH  albIPBIM
opeirapael «Kaserymuel «IlockaH em» poMaHBIHIA
KapakalMakiapAblH  KEJUI  MIBIFBIYBI  TapPHUXBI

XaKKBIHJAFbl MHKHUPIICPUH OyHIOA Ja TOKHpapIaubl.
By unest ycbl mibIFapMa yIIbIH kaHa OOJFaHBl MEHEH
yJbIyMa JKa3bIylIbl TBOPUYECTBOCHIHIA JKaHA EMeEC,
COHJIBIKTAaH  OKBIYIIBIA  OWp  KBIJIBI  TOCHP
Kanasipaaey [2,158], mer opbIHIbI CHIHFA aJIbI OTE/IH.
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C.baxanplpoBaHbIH WIMMHH H3epTICYICpUHIH
oup OeJerny XO3UPTH oyup KapakaJrag
o/leOuAThIHAA pPOMaH >KaHPbl MEHEH OallJIaHbICIIbI
useptriaeynepu Kypaitasl. 1970-KbliapaslH akbIpbIHIA
OypbiHFEl  ayKaMmHbIH ~ JKOKapbl — aTTecTalUsUIBIK
KOMUCCUSICHI KaiiTa JTY3UJIHIL, MUJUTAI
pecnyOnuKanap/ia >Ka3bUIaTYFbIH JUCCEpTalUsIapIbl
TEK FaHa KOKAPBI JOpEXKeeTH PyC TUIMHJE JKa3bIy bl
tamann erti. Con Yaxermmapel C.baxansipoBaHBIH
«Xo3upru 3aMaH Kapakailmak pOMaHbl» JAEreH
guccepramusicel  Tasgp eaun. On  mHMTHN  TypraH
JOKTOPIIBIK TUCCEPTAlMSICHIH JKaKiayFa yChIHOAcTaH
angblH  MockBara, NYTKHI JKOXOH HHCTHTYTBHIHA
TOKUPHUIIOE apTTHIPBIY YIIBIH KeTeau. by sxepae Oen-
THJIM TIOPKOJIOT Mimmias, npogeccop 3.Kenpunansia
0acIIBIIBIFBIHAA MIIMMUI JKYMBIC aibinn O0apajpl. 305
Kenpuna OHBIH MOKTODPJIBIK AUCCEPTAIMACHIHBIH Ou-
PHUHIIN BapHaHTBIH KOpFayfa KOMBIYFa MOCIOXAT Oe-
penu. JIexun, oi1 Kapakainak pOMaHBIHBIH MUJUIUHN €3-
TeHIEeTNKIIEPHH €JIe 1€ TEPEH AIIKbICH KeJIeaAn XoM Oy
JKYMBICTBI «POMaHAa MIJUIMIIIIK XoM yJIbIyMa agam-
3aTKa TOH XapakTep» JereH Mamkanara Oypazael. byn
)KyMmeic «Poman xom noyup» (Hexwue, KapakanmakcTas.
1978) neren atamMa MEHEH €3 ajIblHa KHTAIl OOJBIT
mweIKTEL.  Xomme C.baxampipoBa Oynm  MuitHeTHH
JKakJlayra KosIpl Jien oinajpl. bupak, on eHnu OyHbI
(honbKIOp MeHEeH OainaHbICTHIPABL. «DONBKIOP XM
KapakaJnak COBET IIP03achl» TEMAaCBIHAAFHI JHccepTa-
uuscblH MockBanarel M.I'OpbKUld aThIHAAFBl ITYTKUI
JKOXOH MHCTUTYTHIHBIH KOIT MUJIJIETIIN COBET SACOHSTHI
CEKTOpBIHA TAJKbUIAYFa YCHIHABL. TalKblIay /1a MIBIFBIT
ceitneren I'.M.Jlomunze, 3.I'.Ocmanosa, 3.C. Kenpuna,
A.W.AmmeBa, 3anecckas, P.KOcy}oB CHIAKIBI mimM-
nasyap JKyMbICTBI KOKapbl Oaxajaiabl XoM coil Ou-
PHMHIIN TaJlKbUIAyAa-aK TEMaHbl >KaKiayfa YyCHIHBIC
erenu. CoHHaH KeiimH raHa TamkeHTrern Twi XoMm
oneOHAT MHCTUTYTHI KachlHAAaFsl KoHurenectupuireH
KEHEeCTe JOKTOPJIBIK JUCCEPTALMACHIH JKaKITalmpl.
OHBIH auccepTanischiHa Oenrmin 030eK aabIMIapsl —
N33er Cynranos, A3u3 KaromoB, Tope Mup3a, Opk Ka-
PUMOB KYTS KOKaphl 0axa Oepau. YChl JOKTOPJIBIK
JUccepTalusachl Ma3sMyHBIHAA «DOTBKIOp U Kapakai-
MaKcKasi COBETCKasl Mpo3a» aTaMachbIHJarkl MOHOTpa-
¢usiceiH pyc THIMHAE OacriafaH mbFapsl. MoHorpa-
¢ust xakkbsIHAa «Bormpock! uTeparypbl» KypHaJbIHIa
TarsiHa [laBb110BaHBIH PELEH3UACH] OACHUIBII IIBIFAIbI
XoM 0J1 OyJI )KyMBICTBI KapakaJiak 9/JcONsITTaHbly HITH-
MHHJIE eMec, all OypBIHFBI ayKaM MWIMMUHIIE YIIKEH JKe-
THCKEHJTUK JIeT Oaxanaipl. Y ChIHBIH 031 KapaKalak
WIMMHUHE OepIIITeH KYTd KOKapsl O6axa 6ombr, C.ba-
XaJIbIPOBAHBIH OYPHIH XeIl alThIIMaraH jKaHa WIMMHN
KOHIICTICUSUTApIb] YCHIHFAHIIBIFHI aTall oTHieu. JlyHbs
WIMMHUH]IE OMPHHIIH peT GOTBKIOPHI payaxIaHFaH Xa-
JBIKIApJa XaJIbIKTBIH MHWUIMH MUHpacThl  SIbIHIA
cakJiay YKbIOBIHBIH KYIIUTH OOJIFaHJIBIFBI XOM OHBIH pe-
MMCTIMK SNCOMATTBIH KOJIHMIUIECHYHH/EC alpBIKIIa
OpHBI aHbIKIaHIbl. Kuranrarsl usepraeynepauy
OXMHHETH XaM KapakaJlak oleOUsSTTaHbly MIMMHUHIE
TYTKaH OpHBI XakkelHaa rpodeccop K. Kopumberon
Obimaiipiamia  mukup — Omnmmupenu:  «Kapakammak
POMaHBIHBIH MWJUINM KOPKEM carajapbl, SFHBIN
3MOCTaH pPOMAaHFa IIEKEMTH JBOJIIOLHACH], OHJA
MWUIMH ~ XapakTepAuH  JKapaTbUIbIYbl,  YJbIyMa

WHCAHBIMIBIK ~ WAESJIapAbIH  Oepwimyu, OasHiay
YCBULIAPBI, KAa3bIYIIBIIBIK HIEOSPIUK XOM TaFbl Oacka
na Macelenep ©.Al>KaHOBTBIH,

T.Ka#tpinOepreHOBTHIH, K.CynTaHos XM
OackanapIbplH poOMaHIapbl MbIcabIHAA OHBIH «PoMaH
xoM noyup» (1978) moHorpaduschIHAa COYICICHIN.
byn muliHeT pomaH Tyypallbl U3epTieyJep apachblHAa
KOPHEKIM OpbIH Hilelen XOM WINMHH IpolreccTe
uTHOapisl JkaHANBIK Oonmsl [5]. EH TuiikapreIcH,
Kapakaimak oaeOMsATHIHIAa POMaH >KaHPHIHBIH Maiina
OONBIYBIHA €H OWPWHINN Te3eKTe XaNbIK ayBI3eKH
NOpETICIIEPUHNH, JKOHE JAe Oup-OmpuHe >KaKbIH
TyYBICKAaH  XaNBIKJIapAblH, Kama  Oepce  pyc
O/IeOUSTBIHBIH TOCUPHU OCNTHIN POJIb aTKAPFaHIIBIFBIH
aiita  OTBIpBII, «Xop OWUp  XalblK  TYypMBIC
UIBIHIIBIFBIHBIE ~ YJIKGH KapTHHACHIH KEH IUIaHza
cyypemien OepeTyFbiH Oyl JKaHpAa ©3 XaJIKbIHBIH
TYPMBICBIH, MUJUIMI ©3TEIIeIUTUH Oepuyre, YHaMIIbI

KaxapMaH  oOpa3blHAaH  MWUICTTHH  HJICAJIBIH,
SCTETUKANBIK TaJFaMblH CUHUPHUYIE yMTbUIaIbl. by
Xop OWp  XamBIKTBIH  pOMaH  CBIAKIBI  HpH

JOPETIICIIEPUHNH OUP-OnpHHE Xl OUp YKCaMalTyFBIH
TUHKAPFBI ©3TCIISIUTH OOJIBI Kanansn [3, 7-8], neren
mukup Omnaupenu. JKoHe e, eBpoma omeOHMATHIHIA
POMaHHBIH KOJIHIUIECHYH OCHUpJCp TApUUXBIH O3
UIIMHE ajFaH 00Jica, ajl, KapaKallak d/IcOUAThIHIA T3
VakpiTThiH uimuHae (1958-1978-xpuiiap Ho3epne
TyThuianel — bB.3.) maiiga OoJbIn, KOIUILICCHY
JOYHMPIIEpUH OacTaH KEHIMPHUI, payakIaHbLy KOJIbIHA
TYCKEHJIUTUH, CYYpEeTiey ©3relleuru, TeMaTUKaJIbIK
KCHJINTH, JKOKapbl OAacKbIIKa KOTCPHUITCHIUTHH
alfipBIKIIa aTan KOPCETEeIH.

ATNBIMHBIH ~ JKOHE oup KeH  KOJeMIH
¢dbyHIamMeHTas MUiHeTIIepuHUH Onpu «DonpkiIop u
Kapakalmakckas — coBeTckas — mpo3a»  (Hyxkye,
Kapakanmnakcran. 1984) [4] nen atananel. Byn muiiner
Kupucuy, XXyymakran TeicKapbl yiikeH 3 Oarka 6eiumn
yiipenunren. | babsr «Donpkiop XoM Kapakalmak
ka30a oeOuaTe» aen aramnaiasl. 2 0a0bsl «DOJIBKIOP
XOM KapakajlakK COBET MpPO3achlHAA COIHATIHCTINK
peaTM3MHUH KOIUIUIECUYU» MOcellecuHe, al 3 0alsbl
6omnca, «®DONBKIOP XOM XA3UPIM  KapaKailak
MpO3ackD» H YUPCHUYTE apHAJIFaH.

Kapakanmak  XamkelHBIH =~ 0acibl  KOpPKEM
JOCTYPJICPUHUH OWpHU peTuHAE (QOIBKIOPABIH pPOJIH,
YCBI  JIOCTYp  TUHKAphlHOA  MHJUIMH  oneOusT
KOIUILICCKCHITNTH Kapar IIBIFBUTABI, all 9COUATTHIH
HBIFAWBIYBI, PEATHCTIAK NPHHIUIUICPINH  HCIEI
IIBIFBUTBIYBI, ONEOUSATTHIH OalbIyBl, KON MUILICTIH
XaIBIKJIapBIMBI3ABIH  OHeOMil ToXHMpHuiiOecH MeHeH
Oaimaubicanel. On o3 wmumiHermHae XIV-XV
ocupiep/ieH Oacian Xo3Upru KYHJISPUMHU3TE MEKeMTH
Kapakanmak jka30a o/leOMsIThIHBIH Taiina O0JbIYBIH Oup
MYTUH XOM CHCTEMAallbl TYpIE aHAIU3 jKacay apKajbl
Kapam IObIFajbl, OapibIK TapUUXBIA acHeKTIIepIe
(GONMBKIOPIBIK omebuil OailmaHbICIApIbl AHBIKIANIEI,
XalblK ~ JIOPETUYIIMIUTHHUH  ka30a  oneOmsTka
OTUYUHUH TCHETUKAJBIK, MUHPACXOPITBIK
MpOIECCICPUH OCITHICH TN,

Nnummnas mpo3a >KaHpBIHBIH Maiaa OONBIYBIH eH
JocTIeT (hOITBKIIOPITBIK TICHXOJIOT S MEHEH
ACTETUKAJAH JKEKe [OPETHYIIWIUK OWayra eTuy
MEHEH OailaHBICIBI TYpHIE Kapamn IIBIFalbl, COJai
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eTHII, TP03a KaHAJAH TYYBUIBIN aTBIPTaH KOPKEMIIHK
CHCTEMaHbBIH OXMHUHETIN KypaMIbIK O6JIeTH eKeHIUTH
atan  kepcetunenu. IIpo3a JkaHpPBIHBIH maiga
OOJIBIYBIHBIH clienN(UKACHIH OENTUIIeTeH YaKbITTa YCb
JKaHa JKaHpIbl OWHO eTKEH >Karjaiylapibl, SFHBIN
MWUIMH 91€OUATTHI IOPETHYTe MYMKHUHIIMINK OepreH
MUJUIMN HETU3/IE JKacasaibl.

@DONBKIOPNBIK TPO3aJaH PEATUCTINK Ipo3ara
oTuyre cebemmu OONFaH XOMHHCTIMK caHAama XKY3
OepreH e3repuc, JKa3bIyIIBIHBIH AOPETHYIIN 1apa afam
PETHH/E KOIWIUIECHYH, OHBIH HICAIBIK-3CTETHKAIBIK
MO3ULMSCBIHBIH AHKbIHJIACBIYbl MUJUIMH Kapakajnak
ONeOMATHIHBIH Talaa OONBIYBIHAAFEI €H OXMHHETIIN
Oackpllll peTHHAE OENTWIIEHEIH, YChl MPOLIECCTErH
(ONBKIOPIBIH PONIM aHBIKIAHAIBI. YCBl ©3TepUCTH
aHaMM3 Kacay OapbIChIHAA MWUIMH  KOPKEMIIHK
CHCTEMaHBIH ayMachIybl Kapaml MIBIFBLIAABL. AJl, yCbI
MUJUINH KOPKEMIIMK CUCTEMAaHBIH ayMachlybl TYHbSHbI
00pa3ibl KepKeM KaObULIaY bl TUATEKTUKAIBIK TYPIE:
onmapabslH Oup-OMpHHEH e3a-apa OC3WYIIWINTH, 9CTe
aKbIPbIH (DOJIBKIIOpAAH OfeOMATKA OCHI OTHYIIMINK
XOM OKaHa OSCTETHKAIBIK NPUHLUIUICPAUH Maiina
00NBIYEl hopMackIHAa )Ky3 OCpPTeHITUTHH alTaIbl.

Kapakannak  mpo3achlHbIH ~ XalbIKIBIK  C€O3
IOPETHYIIIUINTH  MEHEH  e3-apa  OaifaHpIcTa
payaxaHbIYbIHBIH KOI JKBbUUIBIK XOM Kypamalibl
TOXKUpHUHOECHH yJBIyMallacThIpa OTBIPBII
C.baxazgpipoBa ONCOUIMSITTHIH MUJUTHIA
crieuQUKacHarbl OHBIH MHTEPHALMOHAIUIBIK
KOPKEMIIUK TOKUPHIOE SIKU JKaKbIHJIAChLY

MPOTIECCUHIETH (OIBKIOPIBIH POJIUH aHBIKIAMIBL.
CoHNBIKTAaH Ja, AaNbIMHBIH Oyl MUHETH
xakkpiHOa Tpodeccop K. KopumbGeror OpumaiipiHIIa
mukup Ommaupenn: «C.baxamgplpoBaHBIH U3epTIEY
CTHJIMHE TOH XOM JKaC HM3CPTIICYIINIIED YITH ajblybl
Tuiinc  Omp e3remenuk Oap. On  Kapakaimak
pomannapbeiH  Opaiinblk  A3USHBIH —~ KOPHEKIH
JkaspIymsiapel M. Aiibek, M.Oye3oB, O.Hypmeiincos,

III.AliTMaTOB XoM OacKamapAblH pOMaHIaphl MEHEH
XQp ToperIeMe CalbICTBHIPBIN U3EPTICHIN XOM ONapbl
OypBIHFBI ayKaM 9AeOHUATTaHbIY MJIMMHU KOHTCKCTHUHJIE
aHaJIM3JIedau. byHnai ycbll O ©pUCTUH TEPEHJIMIUH,
KOKapbl KOHUTEIUKTH, KON MHUHHETTH Tajall eTeau.
C.baxanpipoBanblH OyHJail TabGaHJBI H3epTIEYyiIepu
OHBIH JIOKTOPJBIK Jucceprauusicbina (1985) xom
KyHJIBI (pyHAaMeHTalb MoHoTpadusiceiHa («Dombkiiop
M KapakajmakcKas coBecTKas mpo3ay (1984) rwiikap
6omap)» [5].

VYcraiibrama, om3 mpogeccop
C.baxanpIpoBaHBIH KapaKajlak 9/IcOUATTaHbLY WINMHI
OOHBIHIIA aJBIl OapfaH WINMHHA H3epTICYICpUHUH
allbIpbIMJIapblHAa FaHa KbICKAKIIA Ma3MyHAa TOKTAIll
oTTHK. byn apkanbl, ajbIMHBIH KYHIEIHKIH 91e0Ouii
Ipoleccke, JKaHa IMIbIFapManapra XoM albIpbIM
IIaibIP-7Ka3bly IbLIAP IbIH JIOpETUYIIUIUTUHE
Ouiimapk KapamacTaH, oyilapra OeJICeHEe apajiachil,
©3MHHUH CBIH THMKHUPJIEPU MEHEH YCHIHBICIApPbIH
Onnaupun OapraHIbIFBIHBIH alKBIH I'YYachl OOIIBIK.
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The de jure Azerbaijani-Armenian border corresponds to the border between the former Azerbaijani SSR and
the Armenian SSR. The border between the countries consists of two main parts: In the west between Armenia
and the Nakhchivan exclave of Azerbaijan, a longer section between Armenia and "mainland” Azerbaijan in the
east. In addition, there are a number of enclaves on both sides of the de jure border, but in fact they are now under
the control of the respective states. In fact, the situation on the Azerbaijani-Armenian border is more complicated
- the western part of the border, Nakhchivan, is not disputed (except for the Karki enclave), but Azerbaijan does
not control part of the eastern border. After the victory of Azerbaijan in the Second Karabakh War, the process of
returning the occupied territories to the state to which they belonged began. Along with this victory, it also brought
territorial and border issues. The article examines the process of restoring peace between the two countries, the
mutual recognition and confirmation of borders, as well as the role of Europe in this process.

Keywords: Azerbaijan, Armenia, border, dispute, Europe.

Brief information about borders. The territory
of the Republic of Azerbaijan, located in the east of the
South Caucasus, is 86.6 thousand km?2. The republic
borders on land with 5 countries - the Republic of
Turkey, the Russian Federation, the Islamic Republic
of Iran, the republics of Armenia and Georgia. The
Caspian Sea is located in the east of the country and has
a water border with Turkmenistan and Kazakhstan.
Azerbaijan borders Armenia in the west and southwest.
The length of the border with this country is 1007 km.
The Karabakh conflict, which began in the early 1990s,
resulted in the territorial losses of Azerbaijan. After the
escalation of the Karabakh conflict, the official eastern
part of the border was formed by the "Line of Contact",
which stretched almost halfway and the southern sector
of the border inside Azerbaijan, covering not only the
mountainous region of Karabakh but also a significant
part of Azerbaijan. [10] Armenia occupied twenty
percent of Azerbaijan's territories. As a result of the
Armenian occupation, the so-called Nagorno-Karabakh
Republic was formed in the occupaid territory,
Azerbaijan lost control of most of its state border with
both Armenia and Iran.

Postwar and borders. The issue of demarcation
of the border between Azerbaijan and Armenia arose
immediately after Armenia was defeated in the Second
Karabakh war in 2020 and Azerbaijan regained control
over the occupied territories. After the end of the 44-
day Patriotic War with the glorious Victory of
Azerbaijan, the beginning of new geopolitical
processes in the South Caucasus, the foundation of a
new era in the history of the region was laid. Until the
war of 2020, there was no physical border between
Armenia and the regions of Azerbaijan occupied by
Armenia, and some Armenian villages were expanding
towards the territory of Azerbaijan. In addition, there
are other issues related to the border, as Armenia has
controlled several villages of Azerbaijan's Gazakh
district since the 1990s, including three Azerbaijani
enclaves, as well as the Kerki exclave village of the
Nakhchivan Autonomous Republic.

The conflict has already ended, and in the post-war
period, the parties are trying to find solutions to
important issues such as the demarcation of the state
border, in addition to opening transport links. This
process is of great importance for the future security
and stability of the region. Now all the processes in the
region are taking place under the clear leadership of
Azerbaijan. With the signing of a peace agreement
between Azerbaijan and Armenia after the second
Karabakh war, a security environment, favorable
conditions for lasting stability and peace can be created
in the region. [4]

Azerbaijan  only  restores internationally
recognized borders. The Azerbaijani side continues the
work of strengthening the border protection system
implemented within the framework of the liberated
territorial integrity. This process is carried out on the
basis of the maps of each of the parties that determine
the border line between Armenia and Azerbaijan.
Azerbaijan is fully committed to peace, security and
regional cooperation based on respect for sovereignty,
territorial  integrity and the inviolability of
internationally recognized borders.

Along with the November 10 agreement signed
after the victory of the Azerbaijani army in Karabakh,
the process of border demarcation between the two
countries has started within the framework of the
normalization process. Delimitation and demarcation
of the borders between the two countries is the main
condition for the realization of many projects, including
the establishment of a new cooperation format of the
regional states and the creation of the Zangezur
corridor. Demarcation of borders is a very necessary
process, the number one issue of mutual cooperation
and insurance against future conflicts that may occur
between the parties in the existing border areas.

According to the terms of the November 10
agreement, the remnants of the Armenian army must
leave the lands of Azerbaijan, which are currently under
the control of Russian peacekeepers. In the current
geopolitical conditions, the Armenian decision-makers,
from the government to the opposition, should


https://doi.org/10.5281/zenodo.7223683

22

POLISH JOURNAL OF SCIENCE Ne 55, 2022

understand the necessity of opening the Zangezur
corridor.[7] Armenia should shape its policy and
prepare for a peace agreement and cooperation with
Turkey and Azerbaijan.

Azerbaijan and Armenia are trying to restore their
relations after the war. Although a ceasefire has been
reached, many outstanding issues remain to be resolved
in order to move towards a negotiated, comprehensive
and sustainable settlement. Despite the mutual
statements of both sides, the tension on the border
attracts the attention of the US, the OSCE Chairman-
in-Office, the leaders of Russia and France. Despite the
calls of two of the three co-chairs of the OSCE Minsk
Group - the United States and France, Armenia has not
withdrawn its troops from the internationally
recognized territory of Azerbaijan. [3] The EU has
expressed its readiness to provide expertise and
assistance on border delimitation and demarcation,
including support for much-needed confidence-
building measures, to move towards sustainable peace
and prosperity for the South Caucasus. [2]

The role of Europe. After Russia's intervention in
Ukraine, this process has accelerated somewhat.
International organizations and individual interested
countries express their support for the signing of the
peace treaty between Azerbaijan and Armenia and the
demarcation of borders. The leaders of Azerbaijan and
Armenia have already met several times in Russia and
Europe. Contacts between Aliyev and Pashinyan took
place either through the mediation of Brussels or
Russia. The Armenian side insists on continuing the
Russia-Azerbaijan-Armenia format in the negotiation
process. Because Russia is a strategic ally of Armenia.
Another format, that is, the Azerbaijan-Armenia-EU
format, does not meet its interests, so it tries to slow
down this process as much as it can. Russia is trying to
maintain its dominance in the South Caucasus, peace
between Azerbaijan and Armenia does not serve Putin's
goals.

The main issues reflected in the statement signed
during the tripartite meeting in Sochi on November 26,
2021 were the removal of the blockade of transport
links and the establishment of a bilateral commission
on the determination of the state border between
Azerbaijan and Armenia. [9] The resolution of the
issues mentioned in the statement, especially the
delimitation and demarcation of the state border, is
considered an important preparatory stage for the
signing of the peace agreement. While Azerbaijan is
fully determined to fulfill its obligations, Armenia is
deliberately delaying the resolution of these issues.
Although Armenian officials often make various
statements of reconciliation nature, when it comes to
concrete joint work, they refrain from it under various
pretexts. Even after the bitter defeat in the war, the
Armenian diaspora in the USA and France, as well as
some insidious forces in Armenia, continue to poison
the point of view of their compatriots and do not want
to give up revanchist feelings.

The reason why the border clarifications have not
been realized so far is the non-constructive position of
the official Yerevan, its inability to digest the real
situation in the region, living with utopian ideas such as

the so-called NKR getting the status with the help of
international institutions, mainly the Minsk Group of
the OSCE. [8]

On March 30, a meeting of high-level
representatives of Armenia and Azerbaijan was held in
Brussels with the mediation of the EU. Here, they
agreed on the necessity of continuing this relationship
in order to ensure the adequate continuation of the
agreements reached at the level of leaders. [1] On April
6, a working lunch meeting was held between
Azerbaijani President llham Aliyev, Armenian Prime
Minister Nikol Pashinyan and European Union Council
President Charles Michel in Brussels. After the
meeting, the President of the Council of the European
Union Charles Michel said that stability, security and
development in the South Caucasus are very important
for the European Union. [6] It raises the hope that the
meetings of both sides with the mediation of the
President of the Council of the European Union will
have successful results. The agenda of the Brussels
peace meeting is part of the proposals put forward by
President Ilham Aliyev for the post-conflict period.
President C.Michel called keeping forces at an
appropriate distance an important element in
preventing incidents and reducing tensions. He once
again stressed that the EU is ready to provide advice
and support in this matter. For delimitation and
demarcation of bilateral borders, in accordance with the
Sochi Declaration of November 26, 2021, it was agreed
to establish a Joint Border Commission by the end of
April. However, due to the delays of the Armenian side,
the organization of the commission was postponed until
May.

On May 23, the tripartite meeting was held in
Brussels with EU Council Chairman Charles Michel,
President of Azerbaijan Ilham Aliyev and Prime
Minister of Armenia Nikol Pashinyan. According to the
information of the Ministry of Foreign Affairs of
Azerbaijan, at the meeting, the parties confirmed their
readiness to work within the framework of the
Commission on delimitation and other issues. [11]
President Michel noted that both President Aliyev and
Prime Minister Pashinyan expressed their desire to
move quickly towards a peace agreement between their
countries. For this purpose, the foreign ministers are
asked to prepare a future peace agreement that will
resolve all the necessary issues. It was agreed to be
assigned to work on it. The leaders discussed the
restoration of communication infrastructure between
Armenia and Azerbaijan, especially in the South
Caucasus. President Michel welcomed the steps taken
towards the restoration of railway lines, and at the same
time encouraged Armenia and Azerbaijan to find
effective solutions for the restoration of road
connections. The leaders agreed to follow up on the
results of their meeting and to continue relations.

The President of the Republic of Azerbaijan,
Ilham Aliyev, announced the specific position of
Azerbaijan that when defining borders, history should
be taken into account, and maps from the period after
the Sovietization of the South Caucasus should be used.
He noted: “We should not dwell on only one map,
because there are many maps - there is a map of 1918,
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when Irevan was a part of Azerbaijan. There is a map
of November 1920 that Zangezur was a part of
Azerbaijan at that time. In addition, at that time,
Azerbaijanis lived in the territories along the Iran-
Armenia border, and those lands had nothing to do with
the Armenian people. In November 1920, the Soviet
authorities decided to give Zangezur to Armenia.
However, when this territory was given to Armenia, it
did not have today's area - 42 kilometers, the area was
narrower. However, the Armenians expanded the area
to 42 kilometers, and today the border with Iran passes
through it. Thus, our position is that we will use all the
maps - from 1918 and even earlier to maps up to the
collapse of the Soviet Union. Of course, this will be part
of the negotiations of our joint working groups.” [5]
President Aliyev expressed his hope that the meeting in
the tripartite format will be result-oriented as a
continuation of the Brussels peace agenda. The
President Michel noted the importance of the dialogue
between Armenia and Azerbaijan. He highly
appreciated the role played by Azerbaijan in Europe’s
energy security.

One day after the tripartite meeting, President of
Azerbaijan Ilham Aliyev and Prime Minister of
Armenia Nikol Pashinyan signed an order on the
establishment of border delimitation commissions.
Azerbaijani and Armenian Deputy Prime Ministers
Shahin Mustafayev and Mher Grigoryan met at the
Armenian-Azerbaijani border. At the first meeting, the
organizational and procedural issues of the
commission's joint activity were discussed. [11] The
parties agreed to hold meetings in different places in
addition to the meetings at the interstate border.
However, recent border clashes are delaying the peace
process.

In conclusion, starting the process of border de-
limitation and demarcation in good faith is the only way
to resolve all disputes that may arise, which is a key to
ensuring peace and security.
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Artificial Intelligence is a very broad field of com-
puter science in which computers model the neuropro-
cesses of thinking, learning, and perception. The term
"artificial intelligence" has been used since 1956, but
only in recent years has there been a significant shift in
it, with the emergence of Deep Learning, machine
learning, that is, machine learning.

Acrtificial intelligence is already part of the digital-
ization of our lives. It helps us quickly find the infor-
mation we need using a search engine, make almost in-
stant translations into other languages, and perform
complex calculations.

Neuroscientists (neurobiology, neurophysiology,
neurogenetics) are the source of knowledge about the
brain. They use different technologies for their discov-
eries, and first of all, neurotechnologies. Neurotechnol-
ogies are tools for studying the brain, consciousness,
thinking activity, higher mental functions, in order to
treat and rehabilitate patients with neurological prob-
lems. Neurotechnologies allow researchers to visualize
the brain, to observe how it works right during experi-
ments. For example, magnetic resonance imaging
(MRI) makes it possible to build a map of associative
connections between different areas and regions of the
brain and identify new functional areas and regions. Pa-
tients can see in real time how their brain responds to
stimuli, thereby receiving visual feedback. The use of
functional magnetic resonance imaging has changed
the way we look at autonomic patients (coma or mini-
mally conscious patients). As it turned out, they can re-
tain emotions, understand words and even be aware of
what is going on around them. This raises the problem
of the legitimacy of relatives of patients with severe
brain injuries to decide about their life or death. After
all, it is not uncommon for such patients, who have
been in a vegetative state for a long time, to suddenly
recover.

Transcranial magnetic stimulation (TMS) affects
the brain with magnetic impulses, affecting the electri-
cal activity of the brain. Positron emission tomography
(PET) is an imaging technique that detects brain meta-
bolic processes: thus, problem areas of the brain con-
sume increased amounts of glucose and become "visi-
ble" on the screen.

Computed tomography (CT) is a technology for
detecting brain activity and damage (injury/disease

such as aneurysms or cancer). Despite their differences,
all of these technologies solve primarily medical prob-
lems and help improve brain mapping, but they are in-
credibly far from the practice of education. They have
helped develop drugs for depression, insomnia, atten-
tion deficit hyperactivity disorder, anti-neurotic drugs,
drugs for stroke recovery, reducing the frequency of ep-
ilepsy attacks, and relief of phantom pain [2].

However, experts believe that today brain scans
are often seen as more accurate and objective than they
really are. While neuroimaging technologies are ex-
tremely important for diagnosis, the interpretation of
brain activity patterns as applied to healthy people can
hardly be called perfect.

Nevertheless, the idea of using neurotechnology
not on a damaged brain, but on a healthy one, not indi-
vidually, but massively, in order to optimize brain ac-
tivity is not only alive, but it is becoming more and
more detailed, including scandalous ones. For example,
such a form of neurostimulation as microstimulation is
being investigated. It uses low-voltage direct current,
which is delivered directly to the area of interest in the
brain through small electrodes. While previously this
technique was used to help patients with brain damage
(such as strokes), today experiments are also being con-
ducted on healthy people. Although the results are con-
tradictory, there is already evidence that the technique
affects the cognitive abilities of the brain depending on
the area it is stimulated (we are talking about language,
mathematical abilities, attention, memory, coordina-
tion). Not only the ethical side of the use of such tech-
nologies is debatable, but also the question of the safety
of the object of influence, the interference in privacy
and individual psychological space [3,4].

This is also the problem of the use of neu-
roimplants - the insertion of devices into the cranial
cavity that are used to control or regulate brain activity.
Their purpose is to improve any parameters of body
functioning by deep stimulation of the brain. Implants
help with Parkinson's disease, chronic pain, and clinical
depression when regular pills don't work. But implants
can also affect neighboring areas of the brain, changing
a person's perception and behavior. If this leads to neg-
ative consequences, who is legally and morally respon-
sible for them? Would it be the patient, the doctor, or
the manufacturer of the implant? If the use of implants
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for clinical applications (such as Parkinson's disease) is
not in doubt, then the possibility of "chipping" a healthy
person's brain to control their behavior is now a reality
and a major threat to the human rights to freedom and
safety [5].

There are also many unresolved issues in the use
of neuroimaging data in the criminal justice system, in
identifying the connection between brain activity and
deliberate deception. It is no coincidence that neuro-
technology is an area of focus for intelligence services,
from lie detectors to understanding the psyche, reduc-
ing "fear" and overcoming post-traumatic stress syn-
drome. Virtual reality technologies attract the attention
of the military. Research in transcranial direct current
stimulation, aimed at expanding soldiers' capabilities,
is of great interest to the U.S. military.

The progress of neuroscience is unstoppable. The
more substantial their results are, the more tempting
new areas of their application become. Neuroethics
cannot keep up not only with the progress of science
and technology, but also with the emergence of more
and more types of speculation, deception, manipulation
of our consciousness. This situation calls for a deeper
study of the ethical implications of introducing the re-
sults of scientific research that affect health and safety.
Any ethical approach must be based on respect for the
individual and for privacy.

However, the possibility of applying the spatial
pattern to the theory of education is critical [1]. In ad-
dition to the benefits, neuroscience has a flip side, the
comprehension of which requires addressing the prob-
lem of subjectivity of participants in the inclusive edu-
cational process. The results of neuroscience research
have different forms: physical (electrical), chemical,
spatial, temporal, and pedagogy refers to the behavior
of the subject, his relationship to himself and the world,
to culture. Education is a form of transmitting culture
to a new generation. The neuroimaging methodology
used in neurotechnology in its present form is unsuita-
ble for solving pedagogical socio-psychological prob-
lems, issues of subjectivity and subject relations of par-
ticipants of educational process [5,6]. It is obviously
premature to declare the emergence of neuropedagogy
and neuroeducation only based on the development of
neurotechnology means

Many complex issues related to the interaction be-
tween the brain and "artificial intelligence™ remain un-
resolved

In addition, there is evidence of the destructive ef-
fects of neurotechnology in the unformed digital cul-
ture of its participants (neuroculture). Subjectivity is
eliminated, put "outside" as a rudiment of "outmoded"
human nature. "Transhuman" goals, embedded in
neuro-education already at the stage of technology and
device design, can destroy a person's normal relation-
ship with himself and the world, block his formation
and improvement as a subject.

Since neurotechnologies imply direct intervention
into human consciousness, they change human identity,
up to the point of forming a "transhuman". Therefore,

the transformations taking place should be studied in
the context of changes in human attitudes toward him-
self and the surrounding world, as well as the evolution
of the values and goals, concepts and notions, patterns
of behavior and interaction regulating these attitudes.
Obviously, without a dialogue between a person and a
person (a learner and a mentor, a teacher) no education
and training, even "amplified" by digital and neurotech-
nologies, is possible

The problems of information privacy when using
artificial intelligence lead to a discussion of the pro-
spects of combining it with blockchain technology. The
use of this technology is often hampered by the fact that
it is associated only with cryptocurrency, which is
wrong. Blockchain is a big data technology that allows
to store information laid down by different people in an
unchanged form with an absolute guarantee of confi-
dentiality. Today, this technology is rapidly being im-
plemented in different spheres of life, including educa-
tion. It can be a portfolio of a person's achievements,
his authentic documents, including diplomas of educa-
tion, an indication of the teachers the person studied
with, their qualifications, the names of the courses, the
technologies used, including the digitalization of edu-
cation.
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of high-speed data processing in systems with multi-channel analog and digital sensors are analyzed. In a digital
system, it has been investigated whether data from multi-channel sensors can be delayed in time t or cause errors
in calculation due to the time taken for measurement. In order to eliminate the errors of data obtained from multi-
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Introduction. Simultaneous data synchronization
from multi-channel sensors is an important part of any
system. In  weather-related  systems,  time
synchronization is essential for the correct
interpretation and accurate calculation of changing
meteorological data. It is important to use the time-
synchronized meteorological data system, especially
for the purpose of performing special tasks in the FVV,
hydrometeorological center, and ballistic artillery and
aviation of the military sector. An object moving in
space is affected by changes in meteorological
parameters. Among these parameters, the influence of
wind direction and speed is significant, it can change its

direction every minute and there are errors in achieving
certain goals [1]. In practice, almost no studies have
been conducted on the device model based on the
method of obtaining data from many sensors and their
simultaneous processing based on targeting an object
moving in space and predicting the point of arrival after
a certain time t [2].

In order to target an object moving in space, in
addition to the parameters such as the object's distance
sand its speed v, atmospheric effects are also important.
This affects the change of the second coordinate of the
object under the influence of air temperature T, wind
speed wp and direction ay, air pressure Ho.

Optoelectronic ate
system
dt2
Synchronous data 4o Output data to the
Rangefinder processing unit screen
dt3
Small :
meteorological L || R
station
sensors
Drive unit

Picture 1. Synchronous data processing module


https://doi.org/10.5281/zenodo.7223701

POLISH JOURNAL OF SCIENCE Ne 55, 2022

27

In order to ensure continuous synchronous
operation of the presented system, the synchronous data
processing module receives data from several sensors
and synchronously processes the received data for time
t, finding the values of s, v, Tv, aw, W, Ho from the
specified virtual correction table [3] transmits it to the
screen and to the drive unit at time te (Fig. 1).

The optoelectronic system performs the task of
determining the moving object at time t and its speed v.
Dalnomer is a device that measures the distance s to a
moving object. In the small weather station, 4 sensors
are placed for measuring special parameters, which
transmit data to the synchronous data processing unit
(MSQI) at time t according to the specified special

(=)

parameters atmospheric temperature Tv, wind speed
w0 and direction aw, atmospheric pressure HO. In the
MSQI block, values such as Aty - elimination of
ballistic deviation of atmospheric temperature, awy -
directional angle of wind direction, Y, - wind speed at
standard heights are calculated based on special
formulas and tables.

According to the block diagram of simultaneous
data  processing of  multi-channel  sensors
(optoelectronic system, dalnomer, measuring sensors -
measuring wind speed and direction, atmospheric
pressure, atmospheric temperature), its functional
algorithm is presented in Fig. 2.

i=0; i<5, ++i

I

- Determine the
Optoelectronig prediction
system coordinate
I 4
Determining the
: angle of
Rangefmder transition
Small l 1
meteorological
station sensors Output on display Drive unit

e

Figure 2. Algorithm for simultaneous processing of data from multi-channel sensors

The algorithm starts with a loop, reads the data of
the optoelectronic system, dalnomer, small weather
station  continuously every 5 seconds. The
optoelectronic system and dalnomer continuously
measure the speed and distance of the object and send
it to the server to determine the coordinates of the
object. In the prediction coordinate determination
block, the data change differences in a small weather
station are determined using the formulas and special
tables below.

Atmospheric pressure change difference is
determined

AH = Hy — 750 )
Here it is: AH — difference in pressure change;
H, — measured air pressure.

Air temperature change is considered:
0p= TvtAty 2
Tv — measured air temperature;
Aty — value obtained from virtual corrections of air
temperature;
o, — Virtual temperature.
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Table 1.
Virtual corrections that eliminate the effects of air temperature
Tv below 0 0-5 10-15 20 25 30 40
Aty 0 0,5 1,0 15 2,0 3,5 4,5

The temperature difference from the normal
temperature is determined:
Aoy = 05— 15.9
®)
Aog,— difference of temperature from normal
temperature;

a,— virtual temperature.

Atoaccording to the result, it is entered according
to table 2 and the temperature deviation values at the
standard heights given for each Aty standard heights
are found.

Table 2.
The dependence of the average temperature deviation Aty on Ato

Y Ato grad.

1 2 3 4 5 6 7 8 9 10 20 30 40 50
200 11-2|-3|4]|-5|-6|-7|-8]| -8 -9 -20 -29 -39 -49

1 2 3 4 5 6 7 8 9 10 20 30 - -
400 11-2|-3|-4]|-5|-6|-6]|-7]| -8 -9 -19 -29 -38 -48

1 2 3 4 5 6 7 8 9 10 20 30 - -
800 1 1-2|-3|-4]|-5|-6|-6]|-7]|-7 -8 -18 -28 -37 -46

1 2 3 4 5 6 7 8 9 10 20 30 - -

here, Aty -values of temperature deviation at standard heights.

To calculate the correction for the direction of the
blowing wind, the directions of the wind at standard
heights are determined.

When we get the wind direction from the weather
station in degree values, we convert it to the direction
angle and measure the wind direction in the direction
angle.

Wind directions at standard altitudes

Ywm Aoty
200 1-00
400 2-00
800 3-00

Wind directions at standard altitudes are
determined by adding the measured wind direction to
the values given for standard heights.

Qwy= Owo + Aowy

Aowy- correction for wind direction deviation at
standard altitudes;

awy- Wind direction at standard altitudes.

The shooting angle is determined by these
formulas. The result is sent to the screen and the drive
unit.

Summary. The given model is designed to
measure the changing parameters of the atmosphere, to
target an object moving in space, and to process data
from multi-channel sensors to perform special tasks, to
transmit the data obtained from them at time t, to
predict the point of the object's arrival trajectory, and to
determine the launch angle. The model works in real
(online) mode. The time t required for simultaneous
processing of data and measurement of
meteoparameters is taken into account.
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Minimizing energy consumption for wireless sensor networks lifetime is one of the main problems in wireless

sensor networks. The problem is long term autonomous operation of wireless sensor networks. This implies har-
vesting and recharging the sensor nodes during it is operation by employing the energy harvesting method using
the sunlight available. The optimized solar energy harvesting and recharging wireless sensor networks operate for
an infinite wireless sensor networks lifetime. The simulation results indicate the highest stability for energy har-

vesting and recharging the wireless sensor networks that indicates good throughput.
Keywords: wireless sensor network; network lifetime; energy consumption; efficiency energy; energy har-

vesting.

1. Introduction

The generation of wireless technology is rapidly
growing and concurrently demand for power consump-
tion to maintain the network. The wireless sensor net-
work (WSNs) is a self-organizing network and commu-
nication function. The WSNs has advantages (e.g.,
avoid wires, flexibility through physical partitions, eas-
ily to add new devices, free, accessible through central-
ized monitor etc.) The various researchers introduced
algorithms and different methods which minimize
amount of energy required by WSN during the network
communication [1], [2]. Low latency, overcomes the
limited factors of each and every sensor node in WSNE.
Among suggestive algorithm are Power Efficient Gath-
ering in Sensor Information System (PEGASIS), and
energy efficiency using the genetic algorithms sug-
gested [3], [4]. Furthermore, given scarcity of the re-
search onto determinants of implementation in energy
harvester and recharging literature [5], [6].

The main contributions of this article are energy
harvesting from the available sunlight, recharging the
sensor nodes and sensor nodes energy consumption

2. Related Works

The principal indication behind charging batteries
for WSN based on energy harvesting technology is to
Minimize and eliminate the need for maintaining life-
time for the sensor node. Thus, a common selling ar-
gument for energy harvesting is extended lifetime
compared to batteries that in turn can enable other-
wise, unsustainable network solutions. Recently, sim-
ultaneous wireless information and energy harvesting
has increased its popularity in modern wireless net-

works. Energy harvesting has attracted a lot of atten-
tion, since it can prolong the lifetime of WSN under
energy constraints [7]. Energy harvesting refers to a
process by which energy is derived from the surround-
ing environment (e.g., wind, wave, vibration, solar,
and thermal energy), captured, and stored for later use
[8].

3. System model for energy harvesting using
sunlight

A sensor node with an energy harvester and a
small battery for temporary storage can operate indefi-
nitely, in theory, by perpetually replenishing its battery
using the harvested energy. The energy available to
these nodes is intermittent and varying; making power
management, i.e., transmit power and energy storage
control, a crucial matter for efficient operation.

For energy harvesting nodes, an energy storage
device is desirable to provide such a power policy. In
practice, however, this storage device would have stor-
age losses, leakage, and capacity fading. These in turn
can affect the optimum transmission policy. The infor-
mation transmission from the source node to the desti-
nation node is assumed to occur via several clusters of
decode and forward relay nodes. The source and relay
nodes have the ability to harvest energy from the envi-
ronment and use that harvested energy to transmit and
forward the information to the next hop. Under such an
assumption, the objective is to improve energy optimi-
zation over a number of transmission frames subject to
constraints on energy causality, battery overflow, and
time duration for energy harvesting.
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The block diagram of an energy harvesting and re-
charging sensor node is illustrated in Figure 1. The so-
lar energy harvesting system provides a direct current
(DC) power supply on a conversion system to the WSN

Solar System

v

Power management
control

Sensor control system
unit * .

A
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Sensing measurements

» DCtoDC Power
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Recharging Process

node. This voltage is harvested from ambient sunlight
by using solar panels [9].
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Fig. 1: Block diagram of the energy harvesting and recharging WSN

Furthermore, the technical implementation for the
energy harvester and recharging system illustrated Fig-
ure 2, a cooperative WSN that consists of one source
sensor node denoted as Sg, one destination node Sxand

in each time frame sequence and recharging the sensor
nodes when the energy is below threshold from the sen-
sor nodes. The kth cluster is assumed to be composed
as My relay sink nodes, Sk, Sk, Ska, ..., Skmk k =1, 2,

k—i as a clusters of relay nodes. The energy harvested ..., K- 1
Opt
. (pt problem Compute ~ Opt problem Compute robliem
e solved K solved P Comput
K solved
M____ - S
Energy Ereryy EﬂergY Report recharge
harvesting | faesing \ harvesting
Frame | Time slot} \ Frame 2 Time slot / \ Frame”imeg]()[/
L / Report recharge | / Rpotetage / _
Inital data ’4 """""""""""""""""""" Data Transmusion PROESS. ..o .r

Fig. 2: Energy harvesting optimizing and data processing time frame for WSN

The ‘&’ spans frames indexed by f = 1, 2,...,F
meaning that a lifetime optimization event acts on
groups of frames based on each frame time slots. The
number of time or time frequency slots in a frame is
defined to accommaodate the planned number of sensor
nodes in the network. The ‘F” is the optimization span.
Low mobility or fixed WSN demand less frequent op-
timization events., large OF 0, while WSN with high
mobility nodes will need frequent optimizations, i.e.,
small ‘f” or even F = 1.

The transmission of each node takes place over a
time interval consisting of ‘N’ transmission blocks
frames. As illustrated in Figure 2, each node harvests
energy for a fraction 0 < a(i) < 1 in the ith frame time
slot. The remaining (1—a(i))/k fractional of the time slot
is subdivided into ‘k’ hop relaying. First phase of oper-
ations So sends data signals to all the relay nodes in the

first cluster and each relay node decodes the data. Sec-
ond phase, the selected relay forwards the decoded data
to the relay nodes in the second cluster.

The process is repeated ‘&’ times so that the data
are delivered to the destination Sk Energy harvested at
each node from the surrounding environment can be ex-
pressed as [10], [11]. The energy harvesting and re-
charging method has some parameters and variables for
the system model which need to be defined as steps be-
low illustrated:

e Step 1 The number of sensor nodes is denoted
by N, and they are indexed by » = 1, 2,...,N. A single
sink node is assumed.

e Step 2 Energy harvesting optimization is de-
noted by k= 1, 2,....,k — 1 as K spans number of frames
indexed by f=1,2,...,F, meaning that an energy harvest-
ing and lifetime optimization event acts on groups of
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frames as illustrated in Figure 2. The sensor nodes bat-
teries associated with k-th optimization and are given
by residual energy as Sk = S1(,Sa,.....Sr+1(K).

e Step 3 The recharge matrix is defined as
shown Equation 1 representing the amount of energy
delivered to the sensor nodes batteries during recharge
process.

R(K) = [r1(K), r2(K)...Rr+12 RNF] @)

e Step 4 It is defined that the lifetime of a net-
work is the time interval during which all sensor nodes
are in full operation. In other words, the instant at which
the first sensor node fails with a high probability or fails

(1-wi

permanently due to insufficient energy will determine
the network lifetime.

The estimated total energy consumption (Econsume)
in amplification, reception, aggregation and data trans-
mission by any sensor node is calculated using Equa-
tion (2)

Econsume = Etransmit + Ereceive + Ecircuit 2

whereas (Erransmit) and (Ereceive) iS the amount of

energy consumed during data transmission and recep-
tion respectively and (Ecircuit) is the consumed energy
by the electric circuitry of a sensor node. Thus, energy
consumption by a node ONO within the time based on
the frame, starting at time (1 — a) (i), in a round ky+1
period is represented by Equations (3) and (4).

EFrameji (k) = fEiconsumei(k)dk (3)
Errame (K) = for o) (k) + Ecircu(K)dk @)

3.1 Problem formulation process

The objective is to maximize total stability
throughput over frame time slot transmission blocks.
Based on the relay selection strategy, the capacity of the
kth hop can be computed as illustrated in Equation (5).
Firstly, ith frame slot the kth node except for the desti-
nation harvest energy with rate k. Bk(i) be the energy
available at the battery of the kth node. The total energy

of the (k—1)th node at the beginning of the ith frame
slot be equal to the remaining energy from the (i — 1),
plus the additional energy that node harvests during
each frame time slot. However, the amount of energy at
the kth node at the (i—1)th frame time slot and the up-
dated value at the ith frame time slot have the relation
as illustrated in Equation (6).

Cr(i) = maxlog(1 + 'y, ) (1), (mel, 2,3...,my,) )

By_1(i) = min(By_;(i — 1) —

(1—a(i—1))T
K (6)

Epa(t = 1) + 0pi(d) T, BY), k= 1,2,3..., K, whereas, (B™) maximum capacity of the bat-

teries at

the kth node. The total energy for each node must avoid battery overflows [12].

n+1

Emax - Ecirm.:-i . .
= Z( E9 f‘Eg*l({"’) + Ecir(tuf[)a(@)T

fla) =3 %5

max

fle) < B k=1,2,3,.K,n=1,2,3,..N;
Comparing Equations (2,3,4,5, and 6) then formulating the energy optimizing problem as expressed hereun-

der;

=1

n+1

( Y1 — ali)
Maz, = (Z T’/;'minEkile(i))

. = Ema?‘ - Emﬁr('fu,i, .
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3.2 Results and Analysis

Following Equation (7) total work required for
only one MICAz is about 1.353Joules. Now for the
WSN size with 500 sensor nodes will require about
6.7674Joules. Similar formulation calculation can be
the same for the eZ430rF2500 sensor node, which is
about 6.041Joules. When considering the action opera-
tion is due every one hour for 24 hours a day for a net-
work size, 500sensornodes is 162.410Joules and

144.960Joules for both sensor nodes, respectively. The
clarification of formulation calculation is shown in Ta-
ble I.
W(work) = F(force) = D(distance) ©)
The minimum energy which can be harvesting in
an area of 1m? per one day is approximately 48Ki-
lojoules

Table |
Power utilizing wireless MICAz and eZ430gF2500 sensor node
Type Nodes Distance(m) P (mW) P used (J)
MICAz 1 100 135.35 0.01
MICAz 500 100 67674 6.77
eZ430rF2500 1 100 120.81 0.01
eZ430rF2500 500 100 60405.75 6.04

and maximum approximately 84kilojoules.There-
fore, the requirements for the operation of the wireless

MICAz sensor is about 162.41Joules for the network
size of 500 in one day,
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Fig. 3: Residual energy relation with time frame stability
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Fig. 4: Average energy harvesting

The distance from the source sensor node So to the
destination sink node Sk is denoted as do. Consider the
cluster as 3 relays as the frame time and their distance
is equal; thus, dk = d, ¥k and energy harvesting for all
sensor node;ck = 0,VK. Energy harvesting and recharg-
ing for WSN lifetime, the algorithm indicates that the
output energy against average energy for the sensor
node are correlated based on the frame stability factor

for the residual energy against time frame duration. The
similar indicates on the natural available frequency
based on the energy harvesting on the frame per time
slot as illustrated on simulation results Figures 3 and 4.
However, the good stability for threshold f, the harvest-
ing and recharging of the sensor nodes is illustrated in
Figure 5.
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Conclusion

The average energy harvesting indicates stable
correlated with frame energy harvesting based on aver-
age power consumed and natural frequency as shown
in Figure 4. Also, the residual energy with time frame
stability against the average energy and output con-
sumption energy indicates a decrease with the frames
per time slot as shown in Figure 3. Regarding the en-
ergy harvesting and recharging investigation, the mini-
mum energy which can be harvested in an area of 1m?
per one day is approximately 48 Kilojoules and the
maximum approximately 84kilojoules. Therefore, the
requirements for the operation of sample sensor nodes
MICAz sensor is about 162.41Joules for the network
size of 500 in one day.
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RESULTS OF HYDRO AND GAS HYDRODYNAMIC STUDIES OF WELLS AND FORMATIONS
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The article presents the results of complex field studies of oil wells and formations of the Altyguyi field in
order to establish gas dynamic parameters, as well as to study their gas condensate characteristics. The main at-
tention in the study of wells and reservoirs was paid to a more accurate determination of the initial value of reser-
voir pressure, temperature, bottom-hole pressure, oil density and pressure recovery curve, which were carried out
under various operating modes of wells. Based on the results of the conducted research, the justification for the
allocation of operational facilities, their drilling systems, taking into account the need for dual completion (DC) in

wells, was carried out.

Keywords: flow rate, pressure gauge, bottom-hole zone, filtration mode, hydroconductivity, separator, oil.

The determination of the initial indicators of wells
and formations at the Altyguyi deposit was achieved
using the method of steady-state sampling, which, even
under steady-state filtration regimes in the bottom-hole
zone of the formation, were carried out in order to es-
tablish the gas-dynamic parameters of the formation
and wells, to study their gas-condensate characteristics.

The filtration mode was changed by selecting the
diameter of the fitting at the wellhead.

The duration of operation in oil and gas wells for
at least 24 hours and for gas condensate wells in each
mode was from 5 to 24 hours. The measurement on
each mode began after the full stabilization of the well-
head pressures of Ppys and Pannul.

The measurement of reservoir and bottom-hole
pressures and the recording of the pressure recovery
curve were carried out with deep pressure gauges of the
MGN2-800kgs/cm? type and MSU-1-100-160 and in
some places with electronic geophysical devices
"Granite" and "Sakmar".

The necessary indicators for calculating the deter-
mination of the daily gas flow rate were carried out us-
ing a separator of the PBS-350/64 type with a measur-
ing diaphragm with a diameter of 50 mm.

Measurements of the daily gas flow rate were car-
ried out using a complex field installation equipped
with a separator of the "Demag" type and flow meters
of the DSP-0.063 and DPS-1.6 types.

The parameters for determining the gas flow rate
were calculated using 4- or 2-inch diaphragm meters of

critical gas flow (DICT) [1].

Wellhead pressures (Ppys and Pannui) Were recorded
with model pressure gauges of the MO type at 250, 400
and 600 kgf/cm?, accuracy class = 1, = 0.6% and +
0.4%.

Bottom-hole and reservoir temperatures are deter-
mined by thermometers with mercury columns of the
TP-7 type.

In some facilities, it was not possible to close the
well to the reservoir pressure value due to technical rea-
sons. In these circumstances, the reservoir pressure was
determined by the experimental method [2].

Application of the method under steady-state fil-
tration conditions of products in the bottom-hole zone
of the formation for trial operation (with a change in
mode), complex hydrodynamic studies were carried out
in 17 objects, 16 wells, in an amount of 22 times. Only
on 6 wells (NeNel2, 19, 107, 108, 111 and 112), meas-
urements of the daily flow rate were carried out, and in
4 wells (NeNe. 7,21, 105 and 107), a one-time measure-
ment of reservoir and bottom-hole pressure was carried
out. At oil well sites No 2 and Ne. 7, the study was car-
ried out by the method of normalizing the fluid flow —
pressure recovery curve (PRC). As a result of pro-
cessing the obtained materials, the coefficient of hydro-
conductivity and permeability of the formation was cal-
culated by the Horner method. The obtained results of
the development, measurements and their definition are
given in the table. Graphs of the pressure recovery
curve are shown in Figures 1 and 2.
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Table.
The results of hydrodynamic studies at the wells of the Altyguyi field
Well Perforation Fitting Canac- Coefficient
Horizon interval diameter P Hydroconductivity | Permeability | Note
num-ber (m) (m) y (sP) (D)
(kg/lcm?)
Research in order
5 - - -
6 - - -
8 - - -
- 0,1807 4,4 14,52
Repeated research
1(1) NKg 3670-3680 5 . . -
5 - - -
4,8 - - -
5,6 - - -
6,4 0,264 6,43 21,2
4 - - -
5 - - -
2(1) NK g 3608-3618
34,34 on
6 0,9043 10.1 on PRC PRC
4
3(1) NK g 3732-3738 5
6 0,171 4,2 23,1
4,8
4 NK g 3728-3740 5,6
6,4 1,1107 27,1 74,53
4 - - -
7(11) NK o 3746-3750 4.8 - - -
31 0,8493 22,03 on PRC 93,4 on PRC
6,3 - - -
10(1) NK g 3653-3662 8,0 - - -
4,8 0,4914 12,00 44,0
4 - - -
106(1) NK g 3783-3792 5 - - -
6 1,3552 33,0 -
80000
————0—0-0-0
70000 EE— A o ¢
[ J
v o *
60000 .
E 50000
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<
2’ 30000
20000
10000
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0 1 1,5 2 2,5 3 35 lgt. 4 4,5

Fig. 1. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during the study of produc-
tion well Ne 2 of the Altyguyi field
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Fig. 2. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during the study of the 11-th
object of the exploration well Ne 7 of the Altyguyi field

The specific gravity of Altyguyi oil in comparison
with the oil of other fields in the Southwestern part of
Turkmenistan is very heavy (0.910 g/cm?®) and has a lot
of paraffin in its composition. In the process of oil ex-
traction, the paraffin contained in the product freezes
due to a decrease in temperature at a depth of 800-1000
meters. In this regard, the freezing of paraffin leads to
a decrease in the inner diameter of the tubing, an in-
crease in downhole pressure and a decrease in daily oil
production [3]. This phenomenon has the opposite ef-
fect on determining the productivity coefficient of the
well and the exact calculation of some reservoir indica-
tors.

Before conducting hydro and gas dynamic studies,
it is recommended to clean the inner walls of the tubing
from the layers of paraffin.

Taking into account the above, the proposed val-
ues of the initial reservoir pressure and temperature of
the NKg oil horizon are assumed to be the values of the
accurately performed measurements of the I1-th object
of well Ne 7 - 643 kgf/cm?® and 87 °C.
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