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TEXHUYECKHE HAYKH

K PEIHIEHUIO JMHAMUYECKHUX 3AJIAY
HEJUHEWHOW TEOPUM BSI3BKOYIIPYT'UX
CILUIOIIHBIX CPEJ
Hermaruniiiaes b.

Heemamunnaes baxooupa - kanouoam mexnuueckux Hayx,
Byxapckuil unscenepno — mexHono2udeckuil UHCmumynmn,
2. byxapa, Pecnybnuxa ¥Y36exucman

Annomayun: 6 cmamve NPUBOOSIMCA OCHOBHbIE COOMHOWIEHUS
ouHamuyeckou meopuu  6a3ko  ynpyeocmu. Ilpu  smom
peoniocuyecKue c8otUCmaea CHIOUHOU CPeobl pAcCMampusalomcsi 8
JIUHEUHOU U HeAUHEUHOU NOCMAHOBKe, 8600UMCS COOMHOULEHUS]
MeHcoy — HanpsxceHuamu U - oepopmayusimu ¢ - Y4émom
B53KOYNPY2UX CBOUCME CPeObL.

Knioueevie cnoea: ssazxoynpyeas cniowinas cpeod, mMeH30pbl
Hanpsdicenusi u oegpopmayuu, 10pa UHMeSPalbHbIX ONePpamopos,
UWaposol meH3op.

VIIK 539.376

Cnenys pabGotam [2, 3, 4] paccMOTPUM HAIPSIKEHHO -
neOpMUPOBAHHOE COCTOSIHUE CIUIOIIHOW CpeIbl B yHPYyrod u
BSI3KOYIIPYTOW MOCTAHOBKAX.

[lon BaMsHMEM CWJI, NPWIOKEHHBIX K  CIUIOIIHOMY
neopMupyeMoMy Teldy, BO B3aUMHOM PAcHOJIOKEHHH €ro
YaCTUL[ MPOUCXOIAT HU3MEHEHHs, T.e. AeOpMHUPYEMOE TeJo
u3MeHsieT cBoro (¢opmy U oOveM. IIpocredmumii mpumep Takoro
TeJIa - CKAThIM WM PACTSHYTBIA CTEPIKEHbD.

Jlns  maremaTHYecKoro OIucaHus Impolecca Jaedopmanuu
TBEPJOrO Teja UCIONb3YETCs Ta WIM WHAsg CUCTEMA KOOPAMHAT.
Hanpumep, B HekapTOBOM CHUCTEME KOOPIHHAT Xq = X, Xy =
Y, X3 = Z TOJOKEHHE KaXI0H TOYKH TeJa OIpeAesaeTcs
PaZInyCOM-BEKTOPOM r C KOMIIOHEHTaMH (X, X,, X3), Ilocime
nedopMaui NOJ0KEHUE TOUKU OMPEIENSIeTCs IPYyTUM BEKTOPOM
r' ¢ koopauHaTamu (x;', x,', x3").



Bekrop U = r—7 OTIPE/IECTISICT BEKTOP TEPEMEIICHHUS] TOYKH
Tela, IpUYEM KOOpAMHATHL (X;', X', X3') ABIAIOTCS QYHKIMSIMU
NepBOHAYATBHBIX KOOpJMHAT TOYKH (x1, X2, X3).
CrnemoBaTebHO, BEKTOP TEpEMEIICHHsI TakXke ecTh (QyHKIus
KOOpAUHAT (X1, X3, X3).

PaccMoTpum kakue-mmO0 aBE OJMM3KHUE TOYKH C PATHMYCOM-
BEKTOPOM MEXaAy HUMH (dx,, dx,, dx,) W paccTossHueM dl =

Jdxi2 + dx,2 + dx;2 Tlocme nedopMalmu Tema pacCTOSTHHE
MEXIy TOYKAMHM MEHSETCS M CTAHOBUTCA paBHBIM, dl' =

\/(dx{)z + (dxé)2 + (dxé)z rie  dxf =dx; +du;,  w-
KOOPAMHATEI BEKTOPA [TEPEMEIIEHHS.
2 2 "2 )2
3anucaB  KOpoTko  dl° = (dxj) ;o (dl)s = (dxj) u
ou; O
noxcTaBuB du; = Y dx,., noayaum (dl)? = dI% + 2 =L dx, +
axk axk

ou;j du; o
—L —dx, dx;. Tlocne sneMeHTapHBIX IPE0OPa30BaAHMI HMEEM

1
(dIN? = (dD?* + 2ypdxidxy; Vij = €5 Vi = = Ejks

rae
1/0w; Ouy OJdu,du,

== 1.1

Vik =3 (axk + 0x; * 0x;, 0x; (11)

Tak Kkak B JambHEWIIEM pPACCMOTPUM JHMIIb  Mallble
nedopmaruu, To B (1.1) mpousBeneHHSIMH TPOU3BOAHBIX OT
nepeMenieHii 1o KoopAuHaTam OyJaeM mnpeHeOperatb U
MOJIOKUM

0xy 0x;

S N L (1.2)
77 0x;’ T 9%y ox; J '

Mansie nedopmanuu, ompenensembie mo (opmynam (1.2),
00pasyroT TeH30p AedhopMaluu

1 1
€11 5512 5813
1 1
b= 51 &2 S [0 Gk T Sk (1.3)
1 1



KOTOpBIﬁ HMCCT TPpU HEC3aBUCHUMBbBIX MHBApHUaHTA:

J1 = &1+ &p + £33 J3 =19];
(1.4)

_ 2 2 2
J2 = €11822 + 11633 + €x2633 — Z(glz + &f3 + &53)

MuBapuant J, Ha3bIBa€TCS OOBLEMHBIM PACIIUPEHUEM.

MO>XHO BBECTH TaKKe€ TPHU TJABHBIX YJIMHCHUS &, &, €3, U

TOT/Ia MHBAPHAHTHI
Ji=& et ée3; J, =616+ 183+ 6,83 J3 = €16363
[Ipy 5TOM YyMUIMHEHHS &, &, &3, ABISAETCS  KOPHAMH

KyOMYECKOTO ypaBHEHUS
e — 1%+ J,e—]3=0.

Yepes rI1aBHbIE YUIMHEHNS BBOIUTCS CPETHEE YUTMHEHHE
1 1
& = §(€11 + &5 +€33) = 5]1;

)51 COOTBCTCTBYIOHH/Iﬁ IHapOBOﬁ TCH30p

1 & 0 0
DO = §]1E = SOE = 0 &o 0 . (15)
0 0 &

Paznocte wmexay Ttenzopamu (1.3) u (1.5) Ha3zwiBaercs
JIEBUATOPHBIM TEH30pOM JiehopMariu

1 1
€11 — & 5512 2513
, , 1 1
D'=D—-Dy; D = 5521 &2 — & 5523 , (1.6)

1 1
5531 5532 €33 — &

B KOTOPOM TaK)K€ MOYKHO BBECTH TJIaBHbBIC Y/UTMHCHUS

I _ Y A ol l 1 _
E] =& — &y & =& —&; E =& —&; & t&teg =0,

T.. AeBuatop D' ompexaenser nedopmainuu 0e3 0O0BEMHOTO

pacmmpenus uiu aepopmanuio GoOpMOU3ZMEHEHHUS.
Baxxnoe 3HaueHue B Teopuu AedOpMallii UMEET TOHSTHE

HHTCHCUBHOCTH Jle(l)OpMaI_II/II/I caBuUra

2 2 12 2 2 2
Yy = ﬁ 5(511 + &35 + €53 — €112 + €11633 + €22E33)

1 2 2 2
+ 5(512 + 513 + 823) . (17)
7



B uwactHoctn, gedopmanmu (1.2) B HUIMHAPUYECKUX
KOOpJMHATAX PaBHEI

. _aur_ . _16& Uy . _auz_
T 9r’ 9T 00 Ty’ 2T 9z (1.8)
_Oug | Ou, _Ou,  Ou, 10u, Oduy Ug '

%02 =%, Y0 7T % Tar’ T3 80 T ar v

I[J'Iﬂ OIINCaHUusA HaprI)KeHHOFO COCTOSJHHUA CIINIIOIIHOIO TCEl1a
pacCMOTPUM  IPOM3BOJBHYIO TOYKy M BHyTpH Tella U
BCEBO3MOXHBIE IUIOMAAKH do B dToi Touke. Ha maHHYyIO
IUTOMIAIKy CO CTOPOHBI Cpefa JEHCTBYeT CHja, KOTOPYIO

0603HaunM yepes d P. ITonoxum
dP = P,do, (1.9)
—
e P,- KOHEUHBIN BEKTOP; 71- HOPMaJIb K IUIOMIAIKE d o .

—_ -

Paznarasg cuiy P, Ha CcOCTaBisONIME MO HOPMAIM ! W TO

KacaTeIbHOM T K INIOMANKE do MOJTydaeM

—

B, = o1 + 0, T (1.10)
31ech O,, HOPMAIbHBIE HAIPSIKCHUS, Op,- KACATEIbHEBIE WA

TaHICHIIMAJIbHBIE HATIPSIKEHUS.
Tak kak yepe3 TOUKy M MOMXKHO MPOBECTH OECKOHEYHOE YHUCIIO

IJIOMIAIOK do  TO CYIIECTBYeT OECKOHEYHO MHOro cui P

"
COOTBETCTBYIOIIUX 3TUM IUIOmaakaM. OJHaKO Cpeau JaHHBIX
CHWJI UMEIOTCS JIMIIb TPU JMHEHHO HE3aBUCUMBIE, a OCTAJIbHBIC
MOTYT OBITh BBIPRXXEHBI 4Yepe3 HUX. B KkauecTBe HeE3aBUCHUMBIX
pacCMOTpPUM  CHJIBI, NEUCTBYIOIIME N0  IUIOLIAJIKaM,
NEPHEHANKYJIAp HUM BBIOPAaHHOW OPTOTOHAJIBHOW CHUCTEME
KOOpJIMHAT, T.€. MEPHNEHAUKYISIPHBIM OCSM 3TOM CHCTEMBI
KOOpJIMHAT. YKa3aHHbIE CWJIbI KaK TPU HE3aBUCHUMBIX BEKTOpA
00pa3yloT TEH30p HANPSKEHUS
O-.X'X ny O-XZ
T=|\%x Oyy O9yz| (L)
Ozx O-zy O0zz
IpU4EM OH  CUMTAETCd  CUMMETPUYHBIM, TaK  Kak
IPEAINOIAraeTcs,, 4TO BBINOJHUM 3aKOH MAPHOCTH KaCATEIbHBIX

nedopmanuii o;; = 0j;.



Hns tenzopa aedopmarnuu (I.II) MOXkHO BBECTH MOHSITHE
IJIaBHBIX HANPSIKEHUH 0y, 0, 03 1 UHBAPUAHTOB [2, 4]:
Ss = |T]

Sy = 0y Oyy + Oy 0,, + 0,,0,, — 02, — 02, — G2

2 xx¥yy xx¥zz zz%yy xy Xz vz

['maBHBIC HAMIPSKEHUS - KOPHU KYOUYECKOTO YPaBHCHUS
0-3 _510'3 +520'_53 = 0

1

BBoas cpenHee HapshKEHHE Oy = 551 tenzop (L.II) moxHO

pa30uTh Ha JIBE COCTABIISAIOIIHE
T=Ty+T'
rae Ty - IAapoBOM TEH30pP WM TEH30p TMAPOCTATHYECKOTO
HanpsokeHust; T' —IeBUaTOPHBII TEH30D:

g 0 O Oxx — Op Oxy Oxz
TO =10 Oy 0 T' = Oyx Oyy — Op Oyz (112)
0 0 0y Ozx Ozy O0zz — Ogp

HpI/I HCCIICAOBAHNH HAIIPSPKCHHOI'O COCTOAHHA B TCJIC BAXKHOC
3HAa4YCHUC NMCCT ITOHATHUC HNHTCHCHMBHOCTH KaCaTCJIIbHBIX

HaIpsHKEHUN
2 _ 211 2 2 2 2 2 2
T = § § (O'xx + Oyy + oy, + OxxOyy + Oxx0z; + O'ZZO'yy) + Oxy + oy, + Oyz

BBeneHHble B BBIIECHU3JI0)KEHHOM TOHSTUA W BEJIMYHUHBI
MOJTHOCTBIO  XapaKTEPU3YIOT  HaIpPsHKEHHO-Ie(POpMUPOBAHHOE
COCTOSIHUE CIUIOIIHOIO Tejia B JII0OOW TOYKE B CIydae MaJibx
nedopmarmii. 3Has CBOMCTBA BBEJICHHBIX BEJINYMH,
OTIPEEISIONUX  HaMpPsKEHHO-e(POPMUPOBAHHOE  COCTOSIHUE
Terna, chOpMyITUpPyeM 3aKOHBI, CBSA3BIBAIOIINE ITH BETUYHHBI, JIS
YIOPYTOro W BA3KOYIPYToTo TeJa Mpu MajblX aeopMarusx.

IlpuBeieM HEMMHEWHBIM 3aKOH 3aBUCHMOCTH 0j;~&;; IS
YOPYroro M30TPOMHOTO Tejla B QopMme, U3JI0KEHHON B
MoHorpadwuu [2].

Bravasie npeacTaBuM JIMHEHHBIN 3aKOH 3aBUCUMOCTH 0;;~€;; B

dbopme

0, = 3Ke, T' =2GD’ (1.13)



rie K, G - MOAyJlu COOTBETCTBEHHO OOBEMHOIO CKaTUS H
CIABUTa, KOTOphIE C TIOCTOSSHHBIMU Jlame A, u, CBs3aHbI
3aBUCHUMOCTSIMA

2
K=/1+§u; G=u (1.14)
HenuHenHbli 3aKOH 3aBUCHUMOCTH  O; j~Eij UL MabIxX

nedopmalinii 3anuireM TakuM 00pa3oM, 4TOObI OH B TIpeese Jis
OeCcKOHEYHO MalbiX Jedopmanuil mnepexoawsn B 3akoH ['yka
(1.13).
PaccmoTpum yaensHyto padoty nedopmaiuun
D

A= f(axxdexx + 0yydeyy, + 0,,de,, + 0yydey, + 0y,dey,).  (1.15)
0

3I[CCB HHTCTPUPOBAHHUC BCACTCA OT COCTOSHHUA, IIPU KOTOPOM
BCC KOMIIOHCHTBI z[e(bopMauI/m PaBHBI HYJIIO, 10 TOI'O COCTOSAHUA,
TP KOTOPOM OHHM MPEJICTABISAIOTCS TEH30pOM D.

ECJM TIONOKHTE Oyy = Oy + O, ... U YUECTh,UTO

Ory +0hy + 0L, =0, dey, +dely, +des, =0

TO IIOJYYUM

A(x,y, Z) = AO(xly'Z) + A,(X,y,Z),
riue
D

AO - 3] aodgo (116)

0
O3HaYaeT paboTy M3BMEHEHHS 00beMa, a
D

A'(x,y,2z) = J(J’xxde’xx +0'y,de'y, +0',,de’,, + oyydey, + Oxzde,). (1.17)
0
- paboTy U3MEHEHUS (POPMBI.

Jlis BBIBOJA HEMHEHHOW 3aBUCUMOCTHU 0;;~&;; HEOOXOIMMO
BBITIOJTHEHNE CIIEAYIOIINX yCIOBUM [2]:

- yaenpHas pabora aedopmanuu A JIODKHA  OBITH
OJIHO3HAYHOU (pyHKIIMEW KOMIIOHEHT TeH30pa nedopmanuu D;

- MaTepuan Teja JOJDKeH OBITh OZHOPOJHBIM U
W30TPOIHbBIM;

- Kak U B 3aKkoHe ['yka, mapoBoi TeH30p HanpsbkeHus 7,
JOJKEH 3aBUCETH JIMILB OT IIapoBOro TeHzopa aedopmainuu D, a
JIEBUATOp TEH30pa HampsbkeHwit 7' - OT JeBuaropa TeH30pa

10



nedopmanyu D’

- JUTs1 0ECKOHEUHO MasbIX AeopMalliil yCTaHaBIMBaeMbIi
3aKOH JOJDKEH 1o opme coBmaaath ¢ 3akoHoM ['yka (1.13).

Hcxonda w3 TOro, 4YTO YKa3aHHbIE YCJIOBHUS  JIOJKHBI
BBINIOJIHATBCS, Uil YAEIBHONM pabdOThl A MOJIy4aeM BBIpaKCHHE
[2].

A=Ao(e0) + A (W5, J3), (1.18)

rze /5 - Tpetuit unBapuaHT neBUaTOpa TEH30pa AeOopMaIUii.

Kak mokazano B pabote [2], BenuunHa A’ OT MHBapHaHTa HE
JIOJDKHA 3aBUCETh, M TOT/Ia HEJTWHEWHBIM 3aKOH 3aBUCUMOCTH
O-ijNSij NMEECT BU

0o = 3Kegno(go); T' = 2Gy(y§)D’ (1.19)

3nech #q, ¥ - QyHKUHUN COOTBETCTBEHHO YAJUHEHUS U CIIBUTA,
KOTOpBIE Yepe3 COCTABISAIOIIME YAEIbHOW padoThl AedopMaliu
BBIpAKAIOTCS (OpMyIaMu

dAg 5 _4dA’_ 190

Kegde,” W) T3gggr (120
N3 3akona (1.19) mns OTAENBHBIX KOMIIOHEHT TEH30pa

HAIPSHKEHHUH MOIYYUM 3aBUCHMOCTH
0;; = 3Keono (o) + 2G(g5; — & )y (Y3)
o =GeyWs); i #j; Lj=xyz (121)

#o(go) =

B panbHeiiiieM ¢QyHKUMM YIJIMHEHUSS M CABUTa ynoOHee
BbIpaXaTh Kak v Toraa (1.21) mpuHumaet Bujg

#o(g0) =1+ foleo); YW5) =1+ £@5);  f;(0)
=0 (1.22)

U Torpa (1,21) mpuHuMaeT BU
gj; = 3Keo[1+ fo(e0)] + 2G(gj; — &) [1 + f1(¥H)]
0 = Gey[1+ L] i #j (1.23)
B cuny toro, uto 3akoH (1.23) nomkeH ObITh OJIMHAKOBBIM KaK

pU HarpyXeHWW, TaKk W TOpu pa3rpyske, To GyHkmus fi(gy)
11



JOJKHA OBITH YeT. HOM 110 &y, a f; (Y3) 3aBuceTs nmumb oT Y3. B
HaCTHOCTH, pasiaras eTu byHKIIUY B CTeHeHHOI/I psia, UMeeM

f0(50)=z aneg ™ ; foapo)—Zyn D (1.24)

n=0

O600IMM  HEJNMHEWHBIM  3aKOH (1 21) Ha  cny4ait
BSI3KOYIpyroro tena [S].

Jluneiinasi Teopusi BSI3KO YNPYrOCTH OCHOBaHa Ha 3 dexre
IIaMSTH, T.€. JUHEWHOW UHTETPAIbHON 3aBUCUMOCTH HANIPSYKCHUN
ot nedopmaruii. Toraa njs TMHEMHOTO BI3KOYIPYroro Tela

000 = 3KRyey; T' =2GR(D") (1.25)

rae Ry u R - JMHEHHBIE HMHTETPAJIbHBIE OIEPAaTOpPHI THIA

BOJIbTEPOBCKUX:

t
Ro(Q) = ¢(6) — f Fro(t — )7 ()dE;
0

Ro(@) = {(8) j Foolt —)I(OE  (1.26)
0

Fjo(t) — snpa 5THX 0onepaTopos.

Kak u npu BeiBoge (1.21), nnst yaenbHoOU paboTsl aedopmanun
A MOYKHO NOJyYUTh MIPEACTABICHHE

A=A, + A (1.27)

st 06001menus 3akoHa (1.21) Ha ciyyaii BA3KOYIpyroro Tena
chopMmyHrpyeM psiJl yCIOBUI:

- yaenbHas padora gedpopmanuu A4 A0KHA  OBITh
OJIHO3HAYHON (QYyHKUMEH HCTOpUU AePOPMUPOBAHUS OT €ro
HayaJa J10 TeKyILEro MOMEHTa BPEMEHH f;

- MaTepuasl  BSA3KOYNPYroro Tejla JOJDKEH  ObITh
OJIHOPOJIEH U U30TPOIIEH;

- JI€BUATOP TeH30pa HanpsukeHuid T’ JOJDKEH 3aBUCETH
JIMIIG  OT WCTOPHM HW3MEHeHHWs Jesuaropa D', a cpeinee
HalpsHKEHUE 0, - JHIIb OT HUCTOPUUM HU3MEHEHHUS CpelHen

nedopManmm &,
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- g OECKOHEYHO MajbiX JedopMariuii HEeJTWHEWHBIH 3aKOH
3aBUCHMOCTH 0;;~&;; B TMpEJENe JO/UKCH MEPEXOMUTh B 3aKOH
(1.25).

Hcxonsg w3 yKa3aHHBIX YCIOBUM [JIsl YAEIBbHOM pabOThI
nedopmaiuu A nojgyyaeM MpeicTaBlIeHHE

A(x,y,2) = Po(J1) + P1(¥5) (1.28)

rae Py u P, - HenuneliHble QyHKITMOHAIBI.

Nwmes npeacrtasnenue (1.28), 06o00mennsiid 3akon (1.19) pis
BSI3KOYIIPYTOr'0 TEJA BBIPAKAEM 3aBUCUMOCTSIMHA

0o = 3KRo[To(g0)eol; T’ = 2GR[To(¥5)D'] (1.29,
3nech
1 dP 4 d

Ro[To(g0)e0] = ﬁd_sz; R[To(§)D'] = ﬁd—wgl)'-

Hcxoass W3 mocTynara HW30TPONUU, MPEANOJIaraeéM, 4YTO
HEJIUHEHble (QyHKUMOHANBI /) [ WMEIT MPOU3BOJHBIE IIO
Opewe [1] moboro mopsiaka B Hyle, U MPU 3TOM JOJDKHBI
BBITIONHATBCST  ycnoBuss 1 ,(0)=I"(0)=1. CnenoBaTtenbHO,
onepaTopsl Wik GyHKIHOHAIBI /), I MOKHO Pa3iOXHUTh B PSIbI

To(eo) = 1+ ) Kalel)s  To@R) =1+ ) GuwEM;  (130)
n=1 n=1

Py

rIe

Kn(el) = ay |€27(0) — f f Fan(t = &1, o t = £) X €2(6) . 2(E)dE,, ....dfn];
| 0 0

L |

[ t ot
Ga(P8™) = v [W5" () — J J Fin(t = &1, t = &) X Y30 3 (§n)dEy, .o, dEy
| 0 0

(1.31)
Fjy, — n - MepHbI€ spa MHTETPAIBHBIX O1IepaTopoB K, u Gy, .

st KOMITIOHEHT HanpspbkeHud 3akoH (1.29) MoxkHO 3amucath B
BUJIC

0;; = 3KR[To(g0)&0] + 2GR[T (W3 (&, — €0)]
o;=G[TWdej|; i#j; ij=xyz (1.32)
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Beipaxenus (1.32) gBnsitoTCS HEMMHEHMHBIMH 3aBHCUMOCTSMU
MEXIY Ojj, € A HW30TPOIHOIO BA3KOYNPYTOro Teja IpH
ManbIX aedopMarusx.

Cnucox numepamypul

1. Unvrowun A.A., Ilobeopss B.E. OcHOBBI MaTeMaTHYECKOU
Teopuu TepMO Bsi3ko ynpyroctd M. Hayka, 1970. 280 c.

2. Kayoepep I'. Henunetinas mexanuka M.MJI. 1961.778c.

3.JIaB A. Maremarnueckas teopust ynpyroctu. M.: JI..OHTU
1935. 674 c.

4. Hogoorcunog B.B. OCHOBBI HEIMHEMHOW TEOpUU ynpyroctu M.
I'ocTrexm3mat 1998. 212 c.

5. Quaunnoe H.I. K HEINHENHOW TEOpUM BAZKOYIPYTHUX
n30TponHbIX cpea. [Ipuki. mexanuka. 1983. T 19, Ne3 c. 3-8.
6. M.Sh. Akhmedov, Zh. Namozov, B. Eshpulatov, B.B.
Negmatullayev, F.B. Jalolov. Natural oscillations of three-
layered viscoelastic flat spherical shells. AIP Conf. Proc. 2969,

050025 (2024). https://doi.org/10.1063/5.0187770.

7. Teshaev M., Axmedov M., Ruziyeva M., Sobirova R., Axmedov
S. Propagation of purely shear viscose-elastic waves with
allowance for the of particle rotation in a flat layer. E3S Web
of Conferences.2023, 414, 06009.

FEATURES OF METHODS USED IN DIGITAL MAPPING
Khozhalyev D.!, Sukhanov D.2, Ovezov E., Ishanov M.*

'Khozhalyev Dovlet -student,
2Sukhanov Dayanch - student,
30vezov Emirkhan - student,
Yshanov Maksat - senior lecturer,
TURKMEN STATE ARCHITECTURE AND CONSTRUCTION
INSTITUTE
ASHGABAT, TURKMENISTAN
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indicated. We come to the conclusion that vector structures very
well represent the positions of objects in space on individual
layers of a digital map.

Keywords: digital mapping, digital map layer, raster method,
vector structures.

There are two main methods used in digital mapping. The first
method uses quantization, or the division of space into many
elements, each of which represents a small but well-defined part
of the earth's surface. This raster method can use elements of any
geometric shape, provided that they can be connected to form a
continuous surface representing the entire space of the study area.
Although many raster element shapes are possible, such as
triangular or hexagonal, it is usually easier to use rectangles, or
even better, squares called cells.

Consider models in which all cells are the same size and
represent the same amount of geographic space as any other.
Raster data structures do not provide precise location information
because geographic space is divided into discrete cells of a finite
size. Instead of exact coordinates of points, there are individual
raster cells in which these points are located. This 1s another form
of changing spatial dimensionality. Lines, that 1is, one-
dimensional objects, are depicted as chains of connected cells.
Each line point is represented by a raster cell, and each line point
must be somewhere inside one of the raster cells. In raster
systems, there are two ways to include attribute information about
features [1, 2].

The simplest is to assign an attribute value to each raster cell.
When distributing these values, the positions of the attribute
values play the role of the locations of the objects. For example, if
the number 10 represents the water surface, which is recorded in
the upper left cell of the raster, then by default this cell is also the
area of the earth's surface that represents water. Thus, each cell on
a given map is assigned only one attribute value. An alternative
approach, actually an extension of what was just described, is to
associate each raster cell with a database. This approach is
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becoming increasingly prevalent as it reduces the amount of data
stored and can provide connectivity to other data structures.

Raster data structures lack precise location information.
However, raster structures also have many advantages over
others. In particular, they are relatively easy to understand as a
method of representing space. For example, television uses the
same raster representation of images as a set of dots (pixels).
Another great characteristic of raster systems is that many
functions, especially those related to surface operations and
overlays, can easily be built on this type of data structure. Among
the main disadvantages of the raster data structure is the problem
of low spatial accuracy, which reduces the reliability of
measuring areas and distances, and the need for a large amount of
memory due to the fact that each raster cell is stored as a separate
numerical value [3, 4].

The second method used in digital mapping, called vector,
allows you to explicitly specify precise spatial coordinates. The
implication here is that geographic space is continuous rather than
divided into discrete cells. This i1s achieved by assigning to points
a pair of coordinates (X and Y) of the coordinate space, to lines -
a connected sequence of pairs of coordinates of their vertices, to
areas - a closed sequence of connected lines, the starting and
ending points of which coincide. The vector data structure shows
only the geometry of map objects. To give it the usefulness of a
map, we associate geometric data with corresponding attribute
data stored in a separate file or database. In a raster structure, the
attribute value is specified in each cell. In vector data structures, a
line consists of two or more pairs of coordinates; for one segment,
two pairs of coordinates are sufficient, giving the position and
orientation in space.

More complex lines consist of a number of segments, each of
which begins and ends with a pair of coordinates. This shows that
although vector data structures are better at representing the
positions of objects in space, they are not completely accurate.
They are still an approximate representation of geographic space.
Although some lines exist independently and have certain
attribute information, other, more complex sets of lines, called
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networks, also contain additional information about the spatial
relationships of these lines. For example, a road network not only
contains information about the type of road and the like, it also
shows the possible direction of travel. Other codes linking these
segments may include information about the nodes that connect
them. All of these additional attributes must be defined
throughout the network in order for the computer to know the
inherent relationships that the network is modeling. This
information about connectivity and spatial relationships is called
topology.

Before we can use data structures, models, and systems, we
need to transform our reality into a computer-understandable
form. The methods by which this is done will depend on the
equipment available and the specific system. First, the input
subsystem is designed to transfer graphical and attribute data to
the computer. Secondly, it must comply with at least one of the
two fundamental methods of representing graphic objects - raster
or vector. Third, it must be linked to a storage and editing system
to ensure that what is entered is stored and retrievable and to
allow errors to be corrected and changes to be made as needed. It
is first necessary to determine what type of GIS, vector or raster,
will be used, and whether the GIS will be capable of converting
these data types into one another [5].

Area objects can be represented in a vector data structure
similar to linear ones. By connecting line segments into a closed
loop, in which the first pair of coordinates of the first segment is
simultaneously the last pair of coordinates of the last segment, an
area or polygon is created. Both points and lines and polygons are
associated with a file containing the attributes of these objects.
While raster and vector data structures provide a means of
displaying individual spatial phenomena on individual maps,
there 1s still a need to develop more complex approaches, called
data models, to incorporate feature relationships into the database,
link features and their attributes, and enable collaborative analysis
several map layers.
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Abstract: the current state of the construction industry of
Turkmenistan is shown. The significant role of private
entrepreneurship in the development of the production of building
materials is indicated.
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In the modern period, large plants and factories, schools,
kindergartens, hospitals, luxury residential building complexes,
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livestock and poultry complexes, and greenhouse farms are being
built at an accelerated pace in independent and neutral
Turkmenistan. The construction of infrastructure facilities, roads
and railways, gas pipelines and power lines, and communication
systems is being carried out on a large scale. It should be
especially noted that every year the number of private firms -
members of the Union of Industrialists and Entrepreneurs,
involved in large-scale development projects in cities and villages
of Turkmenistan is growing. By actively participating in the
implementation of comprehensive transformation programs,
representatives of private domestic construction organizations
make a significant contribution to strengthening the economic
power of our state. Considerable attention is paid to such
important aspects as increasing competitiveness and expanding
the range of products of the construction industry, strengthening
its production and scientific and technical potential, and
introducing effective forms of management.

Objects being built throughout the country, organically
combining the original national traditions of architecture and
modern trends in global urban planning, indicate that the
domestic construction industry is keeping up with the times,
taking into account the best world experience [1, 2].

In accordance with the requirements, only high-quality
materials are used in the construction and finishing of objects.
When selecting them, the climatic conditions of our country,
compliance with environmental standards, national design
features, durability and ease of use must be taken into account.
All this predetermined the need for the comprehensive
development of the domestic construction industry, expanding the
production base of building materials from local raw materials.

Currently, the country is successfully solving problems related
to the modernization of the construction industry, the creation of
new capacities for the production of building materials and new
jobs, increasing the volume of production of import-substituting
and export-oriented goods, expanding their range, and introducing
innovative technologies into production [3]. To fully meet the
needs within the country, industry enterprises have launched the
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production of a wide variety of products, including wall panels
and reinforced blocks, characterized by strength, seismic
resistance and improved performance characteristics. The
production of facing slabs, cement, bricks, expanded clay, non-
metallic building materials, metal structures, prefabricated
reinforced concrete products. A lot of work is being done aimed
at the technical and economic stabilization of existing production
facilities, their modernization and reconstruction, and the
overhaul of outdated enterprises. In various regions of the
country, active geological surveys are being carried out to
identify new mineral deposits necessary to expand the industry’s
raw material base.

The effectiveness of these works directly serves to increase the
potential of the production complex, increase the range of high-
quality building materials and other industrial products that are in
demand in the country and abroad. One of the strategically
important segments of the national industrial complex is cement
production. Currently, cement plants subordinate to the Ministry,
based on innovative technologies, produce Portland cement of
various brands that meets international standards. The “Tiirkmen
ayna Oniimleri” enterprise produces a variety of products that
meet high international standards. Here, based on float
technology, thermopolished tempered transparent and colored
glass is produced. In addition, the company produces dozens of
types of containers of various capacities for household and
medical purposes. This enterprise serves as an example of the
successful implementation of programs to expand the range of
import-substituting products and increase its export potential [4,
5]. The “Demirbetondniimleri”, “Demirbetonkonstruksiya”,
aerated concrete and Yashlyk expanded clay plants produce wall
materials, prefabricated reinforced concrete and large-panel
structures, facing and roofing slabs, curbs, lighting poles,
expanded clay and many other building materials. The Ministry
of Industry and Construction Production, together with the
business company “Aydyin gijeler”, has begun producing various
types of LED lamps that not only save energy, but are also
durable and environmentally friendly.
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The business company “Aydyn gijeler” has launched the
production of electronic information boards, educational
computers for primary school students and televisions of various
sizes. Non-metallic materials (crushed stone, crushed enriched
sand, sand and gravel mixture) produced by quarry departments
and farms of the Ministry of Industry and Construction
Production are widely used in construction work. Finishing
materials are produced by the closed joint stock company
“Tirkmenmermer”. Using modern equipment from the world's
leading manufacturers, they produce architectural decorative
elements, slabs for cladding columns, and enclosing borders.

The “Polimer oniimleri” plant produces equipment used in the
installation of various-sized pipes and wires, as well as elastic
products widely used in the national economy, disposable food
containers and other polymer products. The blocks of the plant for
the production of aerated concrete are environmentally friendly
products that have a number of advantages, in particular, they are
3-4 times lighter than ordinary bricks, which reduce the specific
weight of the structure and, as a result, increases its seismic
resistance.

Thus, the wide scope of construction of industrial and social
facilities, the emergence of new industrial giants and high-tech
enterprises, and the active development of the natural resources of
the Turkmen land indicate the significant role assigned to the
construction and industrial sector in the successful
implementation of a large-scale transformation strategy for the
sustainable development of the manufacturing sector of our
country.
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Abstract: the current state of affairs in the field of construction of
bridge structures in Turkmenistan is shown. A conclusion is made
about the prospects for further work on the introduction of
innovative technologies in relation to domestic bridge
construction.
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The total length of highways in Turkmenistan is more than
14,000 kilometers. Highways in our country are both being built
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and reconstructed, where modern bridge structures are also being
built. The Turkmenavtoyollary State Concern is doing a lot of
work in this direction. Thus, about 30 bridges were built on the
Turkmenbashi-Ashgabat highway. 12 bridges were built on the
Ashgabat-Mary highway, and 62 bridges were put into operation
on the section from Archman to Turkmenbashi.

The transport infrastructure of the Turkmen capital is actively
developing. The key object of the city’s transport infrastructure is
the International Airport, the original appearance of which has
become the new calling card of Ashgabat. The International
Passenger Auto Terminal is located in the northern part of the
city, and the future highway to Turkmenbashi, 562 kilometers
long, will also run. The width of its road with 6 lanes is 34.5
meters. In total, 12 overpasses and 217 reinforced concrete
bridges will be built along the route. The potential of the
developing multimodal transport system of Turkmenistan is high.
The Ashgabat-Karakum-Dashoguz railway, about 600 kilometers
long, runs north of the capital through the Karakum desert and a
highway runs parallel to it.

The implementation of large transport projects makes reality
the idea of diversifying and optimizing the transport system on
the Eurasian continent, which will involve more and more new
geographical spaces, economic and production centers. This will
inevitably entail an increase in business activity, an influx of large
investments, and the creation of jobs.

In independent and neutral Turkmenistan, the Turkmenabat-
Farab railway and road bridges were put into operation, which are
key elements of the country’s transport infrastructure, reviving
the Great Silk Road in a new quality. Thus, the territory of
Central Asia is step by step becoming one of the most important
transport and transit crossroads of the continent [1, 2].

This railway bridge has a length of 1750 meters. This is a
category I overpass with a width of about 6 meters, built using the
most advanced technologies in the field of global bridge
construction, adapted to the conditions of the Amu Darya with its
strong current and other “whims”. Designs of increased seismic
resistance and operational strength were used, designed for super-
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heavy freight trains. The underbridge navigation clearance is 10
meters in height and 60 meters in width. The bridge spans are
supported by 18 reinforced concrete supports, of which 16 are
built at various water depths and 2 supports are located on the
banks of the river.

Reinforced concrete piles with a diameter of about two meters
each, made of monolithic high-quality concrete and durable
reinforcement structures, evenly distribute the load on the
supports, which entered the ground from the bottom of the river
more than 40 meters deep. To protect against abrasion by
sediments within the river bed, the piles are located inside glass-
polyester pipes, the total length of which was about 7,000 meters.
Crossbars are installed in the upper part of the supports. Over 500
thousand cubic meters of high-quality concrete were used to
construct bored piles with a total length of about 18,000 meters
and supports for the railway bridge.

A full range of technological operations was carried out for
anti-corrosion protection of supports and spans, straightening and
balancing of the upper structure of the tracks, including at the
approaches to the bridge, which in total amount to about 2
kilometers. The latest alarm, communication and broadcasting
systems, fire water supply, and air duct have been installed. An
operational area for maintenance personnel of a unique
engineering structure was built. In addition, a large complex of
concrete bank protection works was carried out on both banks of
the Amu Darya within the radius of the railway bridge [3].

The length of the road bridge is 1600 meters; it was built
downstream of the river, 450 meters from the railway. The most
modern designs and advanced technologies that have no
analogues in the Central Asian region were used here. The design
of the road bridge takes into account such operational and
technical characteristics as: load capacity, speed, use of all high-
strength structures, high seismic resistance. The bridge is
designed to withstand earthquakes measuring 9 on the Richter
scale. A large complex of scientific and survey, geophysical,
geological, engineering, technical and construction work was
carried out with high quality. Using bored technology, 17
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powerful supports were built from high-quality concrete and
reinforcement. Powerful foundations for multi-ton steel bridge
structures are based on the supports. The roadway of the bridge,
consisting of four lanes, is 21.5 meters wide.

To ensure the safe movement of vehicles at the approaches to
the bridge, ramped road junctions with a length of 6 kilometers
have been made, which will allow cars entering and leaving the
side tracks to change the direction of movement without entering
the oncoming lane. On both sides of the bridge there are
pedestrian paths with metal fences 1. 5 meters. The road surface
of the bridge consists of a cutting-edge polymer material called
matacryl, which is characterized by high strength, durability,
resistance to ultraviolet radiation and, at the same time, thin
layers and low weight compared to asphalt concrete.

A significant factor is that it will be possible to access the left
bank side of the road bridge not only from Turkmenabat, but also
along a new wide highway laid from the nearby Serdarabat etrap.
Transit heavy trucks will travel along this road, without entering
the administrative center and without congesting city streets, to
the new Turkmenabat-Farab road bridge. The highest
requirements for the quality of construction and operational
parameters are typical for all such facilities in Turkmenistan,
where large-scale programs are being implemented to develop all
types of transport communications, including road transport, and
a huge amount of work is being done to develop road
infrastructure.

In a short period of time - 2009-2016, only in Lebap velayat,
ultra-modern road bridges Atamurat-Kerkichi, Seydi-Eljik, the
Atamurat-Kerkichi railway bridge, and the interstate railway
Atamurat-Imamnazar-Akina with a length of 88 kilometers were
put into operation across the full-flowing Amudarya River. The
development of the transport infrastructure of Lebap velayat is
associated with the industrial diversification of this region, one of
the points of industrial growth of which is the Garlyk mining and
processing plant.
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B3I'JI5s1]1 HA YOLOVS JIJ151 PACITIOSHABAHUA
OBBEKTOB
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AnHomayusa:  cmamvs  onucvléaem — apxumexmypy O
pacnosxasanusi 00veKkmo8 Ha uszobpadxcenusx. B pabome
npeocmasiieHvl Memoool02usl, UCNOIb308AHHbIe HAOOPbL OAHHBIX,
MOYHOCb MOOeNU U ee NPUMEHUMOCHb 8 DedlbHblX YCI0BUSX.
Ilpoyecc obyuenus Hetipocemu u 6anuoayus NpPoGedeHsvl Ha
cobpanHomM Habope OAHHbIX C NPpUMEHeHUeM NnepeodosbiX
mexnonoeutl.  Pesyromamuvl  demoHcmpupyiom — 8bICOKVIO
MOYHOCb MOOENU U ee YCHeulHoe NPUMEHEHUEe 6 DA3IUYHBIX
cyenapusx. Paboma sensiemcs 6ajdCHbIM 6KI1A0OM 8 001acmo
KOMNbIOMEPHO20 3penus, pacuupsis nepcnexmuenbl
UCNONIL308aHUSL  Helpocemesvblx — Moodeiell 8  3a0a4ax
PACNO3HABAHUSL 0OBEKMOB HA U300PANCEHUSX.

Knioueevie cnosa: wneiipocemv, cucmema agmomamuiecKoeo
pacnosnosarus, oemexkmune, apxumexkmypa YOLOVS.
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VIIK 004.032.26

B coBpemenHoM oO0miecTBe mpobiieMa KypeHusT U €ro
HEraTUBHOIO BIJIMSIHMSL Ha 3JI0POBbE CTAHOBHUTCS Bce Ooliee
akTyanbHOU. [l 3¢¢deKTHBHOTO KOHTPOJSS M MOHHUTOPHHTA
JaHHOU TPoOJIeMBbl HEOOX0IUMO UMETh YPPEKTUBHBIE METOMBI U
WHCTPYMEHTBI JUIsl ONpENEICHUs] Haauuus curaper. B pamkax
HAyYHOM CTaXXUPOBKH OBLIIO pa3pabOTaHO ONpeeIeHUE CUTapEeTh
C HCIOJb30BAHUEM TIEPEJOBOM TEXHOJOTMU HepoceTedt -
YOLOVS.

YOLOVS - 3T0 MOIIIHAsI apXUTEKTypa HEUPOCETH, OCHOBAHHAS
Ha IIyOOKOM OOydYeHHH, KOTOpas IMO3BOJISIET OOHapy»KUBaThb U
KJIACCU(PUIIMPOBATh OOBEKTHl Ha HU300paKEHUSX C BBICOKOM
TOYHOCTBIO M CKOPOCTBIO. B paMkax JaHHOM CTa)XXUPOBKH,
UCCJIEeI0BATENbCKasl KOMaHAa MPEANPUHSIIA MONBITKY IPUMEHUTD
YOLOvVS nns pa3paOOTKH CUCTEMBI OINpPEAEIICHHS] CUTapeT Ha
H300paXEHUSX.

[enpto naHHOM paboOThl OBUIO co3naHue IPHEKTUBHOTO
WHCTPYMEHTA, CIOCOOHOTO aBTOMATHYECKHM OOHApyXUBaTh
HaJIMYME CHUrapeT Ha M300paXeHusx. IJTO HUMeeT OO0JbIIoe
3HaYeHWE MJIsl MPOBEICHUS KOHTPOJSI KypeHHUs B Ppa3IMYHbIX
OOIIIECTBEHHBIX MECTaX, YJIyUllIEHUSI OE30MMaCHOCTH U COAECUCTBUSA
IPUBEPKEHHOCTH 370POBOMY 00pa3y KHU3HU.

Metonbl Ha ocHOBe ceteii mpeoOpazoanuii (Transform-based
Networks) siBnsitorcst 9pGeKTUBHBIME METOJaMU OOHAPY>KEHUS
00BEKTOB Ha M300pakeHusiX. OHU BKIIIOYAIOT B c€0s pa3iudHbIC
apXUTEKTYpbl HEUPOHHBIX CEeTEeH, pa3padOTaHHBIE CIELHATBHO
JUTSL 3a71a4K OOHapyKeHUs1 00bEKTOB.

OaHuM M3 caMbIX H3BECTHBIX METOJOB Ha OCHOBE CeTe
npeoOpazoBanuii sBiserca anroput™ R-CNN  (Region-based
Convolutional Neural Network). R-CNN pa3ouBaer 3amauy
oOHapyXeHUsI OOBEKTOB Ha JiBa ATara: BBIJACICHUE PETHOHOB,
collepKallluX OOBEKThl, W KIACCU(PUKALUIO 3TUX PETHOHOB.
Cuauaia R-CNN npumeHsSeT aaropuTMbl CETMEHTAIlUU, TaKue
kak Selective Search wmm EdgeBoxes, 4To0bl MNOIY4YUTH
npeBapUTENbHBIE MPOIO3aibl PETHOHOB. 3aTeM KaXK/Iblii PETHOH
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oOpabaTbiBaeTCsl  HE3aBUCUMO C  [OMOIIBID  CBEPTOYHOMU
HEHpPOHHOM CeTH JUId U3BJCYECHMS TMPU3HAKOB, a 3aTeM
KJIacCU(DUIMPYETCST ¢ UCMIOJIB30BAaHUEM Kilaccu(PpuKaTopa, TaKoro
kak SVM. Onnako R-CNN sBiisieTcsi BBIMHCIUTEIBHO 3aTPaTHBIM
U MEJJICHHBIM METOJOM H3-32 HE0OXOIMMOCTH 00pabaThIBaTh
KaXbIil PETMOH HE3aBUCUMO.

Hanbueiimnee passutre R-CNN mpuBeno k mosiBIeHHIO Oojee
OBICTPBIX aIrOpUTMOB, Takux Kak Fast R-CNN u Faster R-CNN.
Fast R-CNN BMecTo 00paOOTKM Ka)JI0ro peruoHa paboTaer ¢
HEJIBIM U300paKEHUEM, UCIIOJIb3Y I IpeIBAPUTENHHO
BbIJICJICHHbIE PETHOHBI. OH MPUMEHSIET CBEPTOYHYIO HEHPOHHYIO
CeTh KO BCEMY H300pa)KEHHUIO JUIsl WU3BJICUCHMS IMPU3HAKOB, a
3areM ucnonb3dyeT Rol Pooling ans BelaeneHus npu3HAKoB W3
IpeBapUTENbHO BbIAENEHHBIX pernoHoB. Faster R-CNN BBoaut
JNONOJHUTENbHBIA MOAyJdb Region Proposal Network (RPN),
KOTOPBIN MO3BOJIIET  TEHEPHUPOBAThH peaBapUTEIbHbIC
MIPOMO3aJIbl PETHOHOB MPSIMO Ha OCHOBE MPU3HAKOB, MOJTYYCHHBIX
OT CBEPTOYHOW HEUPOHHOU ceTH [1].

CemeiictBo YOLO (You Only Look Once) takxe siBisercs
OJHUM W3 TIONMyJISAPHBIX METOAOB HAa OCHOBE CeTei
npeodpazoBanuil. YOLO apxutektypa, Briawoyas YOLOv2,
YOLOV3, YOLOv4 u YOLOVS, ucnoiyib3yeT OJIHy HEUPOHHYIO
CeTb JUIsl  MPOTHO3UPOBAaHUS paMOK OOBEKTOB U  HX
kinaccudukanmu. YOLO pazOuBaet n3o0paxxeHue Ha CETKY sSUeeK
U KaxJas syeilka MpencKa3blBaeT HECKOJbKO MPSIMOYTOJbHBIX
paMOK M COOTBETCTBYIOLME BEPOATHOCTH KJIACCOB OOBEKTOB.
YOLO o0nagaeT BBICOKOH CKOPOCTBIO paOOTBI U XOPOIIEH
TOYHOCTBIO, YTO J€JaeT €ro MPUBIEKATEIbHBIM METOAOM IS
peanbHOro BpeMEeHH 0OHapyKeHus: 00bEKTOB[2].

Metonsl Ha OCHOBE ceTeld mpeoOpa3oBaHUN MO3BOJSIOT
ABTOMAaTUYECKM W3BIEKAaTh TMPU3HAKM W3 MW300paKeHUA U
oOHapy>KuBaTh OOBEKTHI B 3P (HEKTUBHOM U TOUHOM pexkume. OHU
NPOAO/DKAIOT ~ aKTUBHO  Pa3BUBAThCS M YIYYIIAThCS  C
MCTIOJIb30BaHUEM HOBBIX apXUTEKTYp U TEXHUK OOyUCHUHI.

Metoaonorus

B manHo#t cratbe OBLT BBIOpaH MeTon YolovS w3 3a
HECKOJIbKUX MPUYHUH.
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Bo-miepBbIx, METO]I YOLOvV5S MPEICTaBISACT cobon
COBPEMEHHYIO apXUTEKTypy CeTH MpeoOpa3oBaHUil, KOTopas
IPOJOJDKAET PAa3BUTHE M YJIy4YIIEHHWE TMPEAbIIYIIUX BepCUid
YOLO. OH nmMeer psig oNTUMHU3ALUN, KOTOPBIE IENA0T ero 0osee
OBICTPBIM U TOYHBIM B CPABHEHUH C TIPEABIAYITUMU BEPCHUSIMH.

Bo-Bropbeix, YOLOVS o006sagaeT ruOKOCTBIO U CIOCOOHOCTBIO
OOHapyXHBaTh OOBEKTHl pa3NUYHBIX pa3MepoB u ¢opM. OH
MOXeT 3(PGEeKTHBHO padoTaTh € MaJCHBKUMH W OOJBITUMU
00BEKTaMH Ha U300paKEeHUU

B-tperbux, YOLOvVS5 wumeeT OTKpBITBII UM  aKTHBHO
Pa3BUBAIOIIUICS UCXOAHBIA KOJI, YTO MO3BOJISIET UCCIEA0BATEISAM
HACTpauBaTh U aJaNTHUPOBATH €0 IMOJ] KOHKPETHbIE TpeOOBaHUs
VCCJIEIOBAHHSI.

Pa3paboTka

B xo1e Hay4HOM CTaXXUPOBKU OBLIO pa3pabOTaHO ONpeIeSICHUE
curapeTsl ¢ moMoupro Hempocetu Y OLOVS.

JIns  TpEeHHpPOBKM HEWPOCETH, HCHOJB3yEMOM B METOAEC
YOLOvS, TtpeOyrorcsi HabOpbl JaHHBIX, COCTOSIIME U3
U300pAKEHU U COOTBETCTBYIOIIMX KOOPJAHMHAT OOBEKTOB,
KOTOpble HEO0OX0IMMO OOHapykuTb. B nmaHHoMm ciywae, Habop
JIAHHBIX pa3JieJieH Ha JABE OCHOBHBIE Manku: "images" u "labels".

B mamnke "images" comepxarcsi M300paxxeHus, Ha KOTOPBIX
MPUCYTCTBYIOT OOBEKTHI, KOTOpbIE HYKHO OOHApYXKUTh. OTHU
nzoopaxkenuss Moryt ObiTh B popmare JPEG, PNG unu nro6om
IpyroMm rmnopaepxkuBaeMoM ¢opmare uzoOpakenuit. Kaxmoe
U300pakeHHe TPEACTaBIsIeT CcOOOW TMpuUMEp CIEHbl WM
CUTYaIlNH, TJIe HAXOAUTCS OOBEKT, B JAHHOM CITy4dae - CUTapera.

[ran

images

labels

Puc. 1. [lanka ¢ oauuviMmu.
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B manke '"labels" copepxxarcs dailnel ¢ KOOpAMHATaMH
00beKTOB Ha wu300pakeHUssx. OObIYHO ATHU (GalJbl HUMEIOT
TekcToBbI (hopmat, Takoit kak TXT mmam CSV. Kaxnprii daitn c
KOOpAMHATAMU COOTBETCTBYET M300paKEHUIO U3 MankH "images"
U COIEPXHT HWH(POpMAIMIO O TMOJOKEHUH OOBEKTOB Ha
U300paKeHHH.

Kaxxmas w3 ocHoBHBIX mamok "images" wu "labels"
JOTIOTHUTENBHO COACPKUT JABE Toxamanku: "train" u '"val".
[Tognanka "train" comaepkuT oOydJarolmue JaHHbIe, KOTOpbHIC
UCIIOJIB3YIOTCSL IS TPEHUPOBKM HeHpoceTu. OTU JaHHbBIE
COCTABJISIIOT OCHOBY [IJIsi OOy4YeHHSI MOJEIM M TMOMOTaroT e
HAy4YUTbCsl  OOHApyXKUBaTh OOBEKTHl HAa  HU300pAKCHUSX.
[Tognamnka "val" comepuT MaHHBIC JJIs BaTUIAllUd MOJIEIH, TO
€CTh JUIsl OIEHKU €€ IPOU3BOJAUTEIILHOCTH U TOYHOCTH Ha
HE3aBUCUMBIX JAHHBIX, KOTOPHIE MOJICIh paHEe HE BHIETIA.

train

val

Puc 2. Ilanxa Images/Labels.

S ETTTA 1T
wﬂhm-ﬂn

e U N A B

1kipa Uy

Ed . =04 Iﬂ oW £V B

Xipg ilypg ilpy

T ISCETE

Puc. 3. Habop oannwix.
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Jns  TpeHUPOBKM HeWpoceTh ObUIO HCIOJB30BaHO 45
kapTuHOK(train). [lnst recta Hetipocetn 30 kapTrHOK(Val).

Jnisg Toro 4toObl HavyaTh TPEHUPOBKY HEHPOCETH MpEAMET
omnpeaeneHus Mapkupyercsi. MOXKHO BOCIIOJIB30BATCS CaWTOM
makesense.i0 uinu npuioxenuem labellmg.

Puc. 4. Mapxupoexa npeomema.

[Tepexomum Ha caiit  github.com/ultralytics/yolovS m
Ha)XUMaeM open in colab.

CkaunBaeM OMOJIMOTEKY Ha CO3/aHHOE MpocTaHcTBO. Google
Colab mpenocrasisier HaM O€CIIATHOE aIapaTHOE 00eCIeYeHUE
Ha CBOMX CepBepax.

[TomemniaeM mamky ¢ H300paKEHUSIMH Ha TPOCTPAHCTBO U
yKa3biBaeM ajapec B (aiine cocol28.yaml KOTOpBIA JICKHT 10
nupexktopun yolov5/data

train: content/train_data/images/train # train images (relative
to 'path') 128 images

val: content/train _data/images/val

Y BHHU3Y yKa3bIBaeM KJ1acc

# Classes

names:
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0: cigarette

[Torom 3amyckaercs Koz

'python train.py --img 640 --batch 16 --epochs 100 --data
coco128.yaml --weights yolov5s.pt --cache

--img: pa3Mep BXOJHOTO H300paKEHUS I TPEHUPOBKH (10
ymoiryanuto 640)

--batch: pasmep makera (batch size) mist TpeHMpOBKH (110
yMOJT4aHuo 16)

--epochs: KoOIMUYeCTBO 3MOX TPEHUPOBKU (YeM OOJbIIE, TeM
Jy41ie pe3yiabTar)

--data: myte Kk (aiiny KoH(uUrypaluu JaHHBIX (cedyac
coco128.yaml)

--weights: myTb K TMpeaBapUTENbHO OOyYEHHBIM Becam
YOLOvVS (nanpumep, yolov5s.pt, MOXHO MOJKIIOYUTH U CBOU
Beca).

B pesympraTe mocine 200 3mox HEHPOCETh HAY4YMIACH
OTIPE/ICIIATh CUTAPETY.

Puc. 5. Pe3ynomam onpedenenusi no kapmuHke.

3akir0oueHue
B Xxonme SKCHepuMEHTOB W OLEHKH MPOU3BOAUTEILHOCTH
mozenn YOLOVS npu onpefeneHun curapeThbl ObLUTHA MOJTYYESHBI
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cienyroue pesynbTarbl. CpenHuid MPOUEHT OIpeneseHus
curapetbl coctaBuin 50-55%. Otrmedaercs, 4TO HAWIY4IIUH
IPOLEHT ONpeAesieHus] ObLT JOCTUTHYT B Cllydae, KOT/ia CUrapera
He OblIa MPUKypEeHa.

OpHako, Mpu HAIWYUU CHUTyallMid, KOrjJa curapera ObLia
NPUKYpEHA WM MPUCYTCTBOBAJI JbIM, IMPOLEHT OIpENeICHUs
cam3mwics. Korma curapera Obla TOpHUKYpeHa, MPOICHT
onpenenenus: coctaBun okojio 30%. Ilpu stom, yem Oomblie
curapeta Obla ckypeHa (6oJiee MOJOBUHBI), TEM HIKE TOYHOCTH
OTIpeJICICHHUS.

Hanuuue npiMa Takke OKa3ajlo HEraTUBHOE BIMSHHUE Ha
NPOLIGHT ONpeNeseHus curapetsl. B  mnpucyTcTBUM  AbIMa
TOYHOCTb ONPEIEICHUS TaKKe CHU3MUIACh 10 0K00 30%.

Jlnst  manpHEWIero  yiydilleHHs TPOIEHTa OmpeeiIeHUs
CUTapeThl B PpA3JIUYHBIX CHTYyalUAX, MOKHO PacCMOTPETh
BO3MOKHOCTH JTOTIOJTHUTEIBHOTO 00YUYEHUsI MOJIEIN Ha OOJbIIEM
U pa3zHOOOpa3HOM HaOOpe MaHHBIX, BKJIIOYas H300pKEHUS C
MPUKYPEHHBIMU CUTAPETaMH U HAJTUIHEM JIBIMA.

B 6ynymem Mogens YOLOVS moxkeT ObITh HHTETPUPOBAHA C
CUCTEMOUN BHUICOHAOIIONEHHUSA, WCIONb3Ysl BUIECOKAMEphl s
HEIMPEPHIBHOIO MOHUTOPHUHIA OKpYXaloleld OOCTaHOBKU. ITO
MO3BOJIUT CHUCTEME OOHapyKHUBaTh CHUTApEThl B pEAbHOM
BPEMEHU U TIPEIOTBPAIIaTh BO3MOXKHbBIE TTOKAPBI WIIM HAPYIIIEHUS
MIpaBUJI B ONIPEICIICHHBIX 30HAX.
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Abstract: this article explores the intricacies and challenges of
learning the Chinese language, particularly for foreigners. It
delves into the complexity of Chinese characters, the phonetic
nuances of tones, and the unique features of the Chinese writing
system. Additionally, the article discusses the historical context of
efforts to facilitate Chinese language learning, such as the
creation of a phonetic alphabet and hieroglyph simplification.
Furthermore, it highlights the limitations of traditional foreign
language teaching methods in the context of Chinese learning and
emphasizes the need for innovative approaches to address these
challenges.

Keywords: chinese language, hieroglyphs, tones, simplified,
traditional.

The Chinese language has over 400 different types of syllable
words. These words are said in different tones, and thus their
number reaches 1000. In Chinese, the same sound can have up to
40 different meanings for a word. The Chinese alphabet consists
of more than 50,000 characters, of which 5-8 thousand are in
active use. Learning the hieroglyphs is a key step in learning
Chinese [1, p. 147].

In the 60s of the last century, the government of the People's
Republic of China, with the advice of scientists, decided to
prepare a special project so that foreigners could learn Chinese
easily and quickly. In 1958, at the 5th session of the 1st National
People's Congress of China, a phonetic alphabet for reading
hieroglyphs was created based on Latin letters, and the writing of

hieroglyphs was simplified, that is, the number of hieroglyphs
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was reduced and lines were simplified so that hieroglyphs could
be written quickly and easily, so that they would be easy to
remember [1, p. 151].

The number of hieroglyphs used in spoken language is more
than 3500, and a separate hieroglyph is used for each morpheme
in the word. Chinese has 36 vowels (syllabic consonants) and 21
consonants (initial consonants) [2, p. 12].

Today, only simplified hieroglyphs are used in traditional
writing, while full hieroglyphs are used in printing ancient literary
sources.

Foreigners face some challenges when learning Chinese. It is
not advisable to use traditional foreign language teaching methods
when teaching Chinese. Because those methods are effective in
teaching alphabetic languages. But they cannot be used because of
the existence of Chinese hieroglyphs and symbols.

First, the hieroglyphic images do not represent the phonetic
pronunciation of the word. Therefore, while teaching Chinese
writing, reading, writing, and speaking skills cannot be developed
at the same time. If it is required to learn hieroglyphic writing
along with spoken language, it is not easy for Chinese language
learners to master the pronunciation of the sounds.

There are several ways to teach hieroglyphs. Some linguists
reiterate that learning hieroglyphs depends on being able to
decipher their keys. But when teaching hieroglyphs, it is effective
to use the simple to difficult principle.

Second, Chinese characters are composed of a certain number
of similar components, which are arranged in a certain pattern.
The Chinese writing system has a single component system.

Third, Chinese characters perform a word-forming service. The
word 1s formed from hieroglyphs. In other words, each hieroglyph
represents a separate word.

If Chinese learners know the meaning of the hieroglyph, they
can read the word. Therefore, the more hieroglyphs are studied,
the more words can be learned. One of the first prerequisites for
learning Chinese is to memorize a large number of characters.

In the first stage of Chinese language learning, it is suitable for
students to study in two areas: written and spoken.
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Using the transcription of Chinese characters in conversation
lessons helps to master the writing of characters and quickly learn
to speak Chinese.

Teaching Chinese characters requires special methods and
techniques. First, students need to be introduced to the formation
of hieroglyphs. Second, only after mastering a large number of
hieroglyphs students can they develop reading and writing skills.
However, according to some scholars, since a lot of time is spent
on learning hieroglyphics, it is not considered advisable to
postpone learning the formation of writing and reading skills.

The emergence of different views on the methods and types of
teaching Chinese writing has led to many studies on the
methodology of teaching Chinese hieroglyphs. Therefore,
multifaceted approaches to this problem have emerged. But most
of them were devoted to teaching Chinese children to write [3].
Because they are intended for native speakers of Chinese, that is,
those who can understand and speak them, they cannot be used
for those learning Chinese as a foreign language.

It should be noted that writing hieroglyphs correctly is the
same as writing the letters of the Turkmen alphabet correctly. In
elementary school, the alphabet is taught first. It shows where the
letters should start and how they should end. In the Workbooks,
the writing of the letters is marked with lines and is taught to the
student by writing it on his own hand. The same is true in
Chinese. For example: When the word 7Kshui (shuwei) is written
in hieroglyphs, first the common straight line is written, then the
part on the left, then the part on the right. There are three lines in
total. Each hieroglyph must be written correctly. Lines must be
correctly counted.

In dictionaries, hieroglyphs can often be found by line. If the
line of hieroglyphs is long or short, the required hieroglyph
cannot be found. Correctly counting the lines of hieroglyphs is the
main demand for their correct writing.

In addition, as a result of scientific and technical progress,
interactive methods, innovative technologies, new programs,
electronic and multimedia devices appeared. Appropriate use of
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such methods, types and resources makes the learning process
more effective.

In the modern methodology, there are several types of
interactive methods of teaching languages: discussion, case
method, question-answer method, project method, "good job",
dilemma, systematization and others [3]. They help language
learners to develop their logical thinking, activate their speaking
skills, teach them to justify their ideas, and encourage them to
find solutions to problems. This gives them emotional motivation
for further research, and inspires them to do certain things. Thus,
interactive methods allow students to think creatively, approach
the problem in a unique way and solve it independently; ensures
that he expresses his point of view in a justified manner; it
develops the skills of tolerance, politeness, kindness, listening to
the opinions of others, and cooperation with them.

Interactive methods are also very important in teaching
Chinese hieroglyphs. Their appropriate use helps students master
Chinese hieroglyphs. As mentioned above, Chinese language
learners should first have an understanding of the formation of
hieroglyphs. Then a teacher has to teach how the hieroglyphs are
formed.

For example:

In ancient times, the Chinese (@ is considered the DAY. Then
this hieroglyph was gradually simplified so that it could be
written beautifully and easily, and it was transformed into the
shape of H, that is, it changed from a circle shape to a rectangle,
and the circle point became a line.
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Abstract: the article examines the historical influence of the
Arabic language on the development of the modern Turkmen
language. The Turkmen language has a long history and its
development has been influenced by other languages over time.
The article highlights that although Magtymguly used many
Arabic-Persian words, most of them were already integrated into
the Turkmen language, some served specific purposes such as
expressing religious concepts and enhancing artistic expression,
and others served specific poetic functions.
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Our national language, which is one of the ancient languages,
has experienced a very long historical period and events until it
acquired the form of the modern Turkmen language. During that
period, some languages had a positive effect on the enrichment
and development of the Turkmen language. One of the languages
that influenced the improvement of the Turkmen language and the
enrichment of its scientific and artistic value in the past is the
Arabic language. The favourable influence of these two languages
on each other is due to long historical circumstances [3].

Turkmen-Arab relations go back to the middle of the 7th
century. With the arrival of the Arabs to Central Asia, including
Turkmenistan, new concepts, philosophical ideas, and terms
appeared [4, p. 288]. From those times, Turkmen-Arab literary
and scientific relations began to develop. For a while, Arabic was
considered the language of science. Then famous Turkmen
scientists, writers, historians, poets, and medical doctors began to
write their works in Arabic, as Magtymguly Pyragy said, "You
gave the cart a good language." This also has a certain influence
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on the scientific, literary and conversational language of the
people. After that, in works written in Turkmen language, many
Arabic-Persian words, which have already become Turkmen,
begin to be used in accordance with the internal norms of the
Turkmen language. This has led to the transfer of several words
from Arabic to Turkmen or from Turkmen to Arabic. This is
proved by the matching Arabic-Persian words in the poems of our
classical poets, including Magtymguly.

Magtymguly, who knew the Turkmen language very well, used
Arabic-Persian words in his poems in the following ways:

First, Magtymguly used original Arabic words in his poems, he
used Turkmenized Arabic words that had already become
Turkmen.

Second, to make Magtymguly's poems more effective, he also
used many names of people whose names appear in various
legends.

Third, Magtymguly had to use in his poems the names of
places other than Turkmenistan that passed through the Arabic
language in order to express some legends, events or religious
concepts.

Fourth, Magtymguly used in his poems words, concepts and
terms that previously had no meaning in the Turkmen language
and corresponded in the Arabic language. These are mainly words
and expressions that convey religious concepts.

Fifth, the poet made extensive use of Arabic-Persian words,
which perform an artistic service, in order to avoid repetition of
one word in his poems, and to make his poems more artistic,
sweeter, and colourful. These include similes, comparisons,
superlatives, etc.

Sixth, the poet also used some Arabic-Persian words that
perform the function of rhyme in his poems:

Seventh, there was a time when the poet used some Arabic-
Persian words to keep the number of syllables correct in his
poems.

As it turns out, the sage used most of the Arabic-Persian words
used in his poems because they were already absorbed into the
Turkmen language, that is, they were Turkmenized, some of them
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were used to express religious terms, names of people and places
that did not fit in the Turkmen language, and some of them were
more artistic in his poems, to make it more juicy, more colourful,
and some for rhyme or syllabic matches.
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IOPUINUYECKUNE HAYKHAU

NCKOBOE ITPOU3BOACTBO KAK BU /L
I'PAXKIAHCKOI'O CYJI0IIPOU3BO/JACTBA
Xaxkumosna I'. .

Xaxumosa I'ynonaz Unvnyposna — cmyoenm, baxanaspuam,
Gaxyromem FOpucnpyoenyus,
Kazanckuti punuan Poccutickuii 2ocyoapcmeerHblil
YHU8epcumem npagocyous,
2. Kazanw

Annomayua: 6 HAYuHOU cmamve paAccCMampusaemcs U
AHATU3UPYEMCST MAKOU BUO 2PANHCOAHCKO20 CYOONPOU3800CMEd,
KaK uckogoe npouzeoocmeo. OHO Xapaxkmepuzyemcs Haniuduem
cnopa o npase, 6030yJcoaemcs nymem nooauu  UCKOBO20
3as6/1eHUsl, CIMOPOHAMU AGNAIOMCA ucmey u omsemyux. Hckosoe
npouU3600CMB0 N0360Jislem 8 HNOJIHOU Mepe peanu308amb, 8
omauyue om Opyeux U008 2padcOaHCKo20 CYOONpPOU3800Cmad,
MAaKol — NPUHYUN  2PANCOAHCKO20  CYOONPOU3B00CMEd,  Kax
COCMA3AMENbHOCMb  CMOPOH,  0Decnedums  3aKOHHOCMb U
Npasonopsi0OK Npu paspeuteHu U paccCMompeHuu epaicoOancKux
oe.

Knrouesvie cnoea: uckogoe npouzeoocmeo, cnop o npase,
COCMA3AMENbHOCHIb.

VIIK 347.9

OcHOBHBIM U  Haubojee  pacIpOCTPAHEHHBIM  BHUJIOM
IPaXKIaHCKOTO CYJIONPOU3BO/ICTBA SIBJISIETCS HCKOBOE
MPOU3BOJICTBO, UCXOIsI U3 cTaTUCTHKU CyneOHOTo aenapTaMeHTa
BepxoBHoro cyma P®: «rpaxmaHckue J1ena  HCKOBOTO
npou3BojicTBa coctaBuwiu 97,2 %, unu 3,2 ThIC. €], OT OOIIETo
Yyycjla OKOHYEHHBIX TMPOU3BOACTBOM rpaxaaHckux naen (3,3
ThIC.)» [1].

«JlesITenbHOCTh CyJla IO Pa3pelIeHUI0 BOIIpoca O MPUMEHEHUH
Mep IpakJIaHCKO-IIPABOBOTO MPUHYXKACHUS U MO PACCMOTPEHUIO
MPABOBBIX CIIOPOB B CBOEW COBOKYITHOCTHU COCTaBJISIET HCKOBOE
npou3BojaCTBO»  [2].  OCHOBHBIM  MPU3HAKOM  JaHHOTO
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MIPOU3BOJICTBA SIBJISECTCS HAJIMYUE CIOpA O MPABE MPU aKTUBHOMU
peanu3anuy MpPUHLMNA COCTA3ATENIbHOCTH CTOpOoH. Kak mnwuiier
[lIvnos I1.M., «yperyaupoBaHue CIIOPOB O IPABE IPEACTABIIACT
co00ll CcaMOCTOATENIbHYI0 (OpMy NPaBOBOM 3alUThI, CYTh
KOTOPOM 3aKJII0YaeTCsi B COBMECTHBIX JEHUCTBHSX CIOPSLIUX
CTOPOH 10 JIUKBUAAIIMY BOZHUKIIIETO KOH(IHKTa» [3].

CropoHamMH B HCKOBOM NPOU3BOJCTBE BBICTYNAKOT HCTEL U
oTBeTuYMK. MckoBOE MPOU3BOJACTBO BO30OYXKIAaeTCsl MyTeM MOIa4H
MCKOBOTO 3asIBJICHUS B CY/I.

CToUT OTMETUTh, 4YTO @K€ HECMOTpPS Ha IOSBUBLIKECS
YIOPOUIEHHBIE BUJBI TPAXKIAHCKOTO CYAONPOU3BOJICTBA, Hauboee
pacrpoCTPaHEHHBIM Ha NPAKTUKE SBIETCS MMEHHO HCKOBOE
IPOU3BOJCTBO, TaK KaKk OHO HauOojee TMOJHBIM 00pa3oM
NO3BOJISIET ~ pealu30BaTh  IpaBa  CTOPOH, MX  3aIUTYy.
HecoMHEHHBIMM  TpPEUMYIIECTBAMM  SBJISIOTCS  HaJIM4He
Pa3JIMUHBIX HAIMpaBJICHUN oOecrieueHus ACHCTBUM 3aKOHHOCTU U
MPaBOMNOPSAIKA HCKOBOTO IMPOU3BOJACTBA, YETO HE CKAXKEUIb IPO
YHUDUITUPOBAHHBIE MIPOLIECCHI B IpaKJaHCKOM
CyA0IPOU3BOJCTBE [4].

[ToABITOXKHMM, UTO HCKOBOE NIPOU3BOJCTBO YAaCTO HUCIIONb3YETCS
Ha TMPaKTUKE M B TMOJHOW MEpe peanu3yeT MNPUHLUII
COCTSI3aTEIBHOCTH CTOPOH B IPAKIAHCKOM IIPOLIECCE.

Cnucox numepamypul

1. OG30p cyneOHOM CTAaTUCTUKH O ACSATENBHOCTU (peaepaTbHbIX
CyZIOB 00IIel FOPUCIUKIIMT U MUPOBBIX cyaeu B 2022 roxy //
Cynebnniii  genmaptament BepxoBnoro cyma P® URL:
http://www.cdep.ru/userimages/Obzor sudebnoy_statistiki SO
YU 2022 na sayt SD.pdf ([laTa oOpamenus: 18.03.2024).

2. Conoamosa O.E. HOpUCIMKIMOHHBIA TMPOIECC KaK BH
ropuaundeckoro npoiuecca // [lpo6nemsr Hayku Ne5 (23), 2014 -
C. 62.

3. Hlunos I1.A. VIHCTUTYT MeaualuMy KakK CHOCO0 pa3pelieHus
cyneOnbIx criopos // European science, 2015, Ne 6(7) — C. 43.

4. Bockanan M.P. Dtanel pa3BUTHs yIPOILIEHHOTO NPOU3BOACTBA
B TpaxxgaHckoMm cyaomnpousBojactse // IIpoGiaembr Hayku Nob
(30), 2018 - C. 8.
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OCOBEHHOCTHA YIIPOIIEHHOI'O TIPOU3BO/ICTBA
KAK YHUKAJIBHOT'O BUJIA NCKOBOI'O
IMPOU3BO/JICTBA
Xakumona I'.H.

Xaxumosa I'ynonaz Unvnyposna — cmyoenm, baxanaspuam,
Gaxyromem FOpucnpyoenyus,
Kaszancxkuii punuan Poccutickutl 20cyoapcmeennwiil
YHU8epcumem npagocyous,
2. Kazanw

AHHOmMauua: 8 HAYUHOU Ccmamve PAcCCMAmMpusaemcs u
AHAU3UPYEeMCsl  YAPOWEeHHOe — NPOU3B00CMB0  KAK  HOOBUO
UCK08020 NPOU3B00Cm8d. Ynpowennoe npousso0Ccmeo s6/saemcs
VHUKQIbHLIM 68 6UOY  MO020, YMO 8 apOUmpas€cHom u
AOMUHUCTPAMUBHOM CYOONPOU3BOOCHEE MAKOU U0 NPOYecca He
svidensiemcs. Takoce OHO Xapakmepuzyemcs HAluduem cnopa o
npaege, cozaiacuem CMopoH Ha nposedenue YCKOPeHH020 npoyecca
O00JIICHO  ObIMb  OYEBUOHBIM. | pascoauncKkuti npoyeccyaibHbii
kodekc P® npeovssnsem onpedenennvie mpebOBAHUS K UCKY,
umoobvl 0elo Mo210 OblMb PACCMOMPEHO 8 NOPSOKe UCKOBO2O
npou3800cmaa.

Knrouesvie cnosa: ynpowennoe npouzeoocmeo,  UCKOBOe
npoU3800CMeE0, Chop 0 Npaese, UCK.

VK 347.9

HckoBoe NpOM3BOJACTBO MPEACTABISAET COOOM «AEATEIbHOCTD
CyJla 110 pa3pelIeHUI0 BOIIPOCAa O IPUMEHEHUHU MEP IPakAaHCKO-
IIPABOBOT0 NPHUHYXKJIEHUS U MO PACCMOTPEHMIO MPaBOBBIX» [l].
Pa3HoBHIHOCTBIO HCKOBOTO IIPOU3BOJICTBA ABJISIETCS
YIPOILIEHHOE MPOU3BOACTBO.

«YTpOILIEHHOE MPOU3BOJCTBO B HAIIEd CTpaHE NOSBHIOCH
muiib B 1891 rogy m npumeHsioch K 0€CCOpHBIM TpeOOBaHUAM
O B3BICKaHUM ONPEACIICHHOW JIEHE)KHOW CYMMBI 10 TMCbMEHHBIM
oOs3aTenbcTBaAM [2].
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Hrak, ynpoleHHOe IPOU3BOJACTBO B IPAXKIAHCKOM MPOLIECCE —
ATO HECAMOCTOATENIbHBIM BHJI HMCKOBOIO TIPOILIECCa, B XOJe€
KOTOPOrO MPUHUMAETCA penieHue O0e3 BbI30Ba CTOPOH Ha
OCHOBAaHMH JI0KA3aTENbCTB, IIPEACTABICHHBIX CTOPOHAMHM B
yctaHoBieHHbIe cyaoM cpoku. B I'TIK P® nmponucan mopsimok
YIPOLIEHHOTO MPOU3BOJCTBA: JIeJIa pACCMAaTPUBAIOTCS M0 OOIIHUM
IpaBujaM HCKOBOI'O IIPOM3BOJCTBA C OCOOEHHOCTSIMU TIJaBbl,
pPEryJIMpyIOIIUA  YOPOIICHHBIM  MOPSAAOK; IIPU  YYacTHUH
WHOCTPAHHBIX TPAXKJIAH B JI€JI€ MPUMEHSAIOTCA JOMOJIHUTEIBHO
OCOOEHHOCTH 5 TIJIaBbl YKa3aHHOTO KOJIEKCA; OMPENETIEH CpPOK
pacCMOTPEHHUS U pa3pelICHUs JIeJIa - 10 UCTEUEHHUSI IBYX MECSIIEB
CO JIHSI IOCTYILICHHUS 3asIBJICHUSA B CY/I.

OcHOBaHMEM JJII pacCMOTPEHUS JieJa B  YIPOUIEHHOM
IIPOU3BOJICTBE SBIACTCA OIPEACICHUE O IPUHATHH HCKOBOIO
3asBJICHUSA K MPOM3BOACTBY. B cr. 232.2 yka3zaH mepeyeHb Je,
KOTOPBIE ~ PACCMATPUBAIOTCA B IOPSIAKE  YIPOIIEHHOTO
npoun3BojcTBa. Hampumep, TpeboBaHNE K IIeHE UCKa O B3bICKAHUHU
JICHEe)KHBIX CPEJACTB - OHA HE JNobkHA TpeBbimaTh 100 ThIC. pyod.
JUTsl palilOHHBIX cy0B U 50 ThIC. pyO. AJI1 MUPOBBIX CyAEH.

Cornmacue CTOpOH Ha pacCMOTpPEHHE Jena B IOPSIKE
YOPOUIEHHOTO  MPOM3BOACTBA  JOJDKHO OBITh  OYEBUHBIM,
HaIpuMep, CJIeI0BaTh U3 MUCBMEHHOTO JIM00 3a()UKCUPOBAHHOTO
B IIPOTOKOJIE 3asBJICHUS CTOPOH.

Takum o00pa3oM, yOpPOIIEHHOE TPOU3BOJCTBO, SBISSACH
IIOJBHAJIOM MCKOBOT'O, HE MCKJIIOYAET HaJu4yue Cropa O IpaBe B
OTJMYKE OT 0CO0OT0 W MPUKA3ZHOTO CYJONPOU3BOJACTBA, TAKXKE
SBJIICTCSI YHUKAJbHBIM BHJIOM, TaK KaKk B apOUTPaXHOM H
aJIMUHUCTPATUBHOM IPOIIECCE TaHHBIN BUJ HE ObLT BBIJEIIEH.

Cnucok numepamypot

1. Conoamosa O.E. HOpUCIUKUMOHHBIA TIPOLIECC KaK BHUJ
ropuauueckoro nporecca // Ilpodnemsr Hayku No5 (23), 2014 -
C. 62.

2. Bockanan M.P. Dtansl pa3BUTHs yIPOILLIEHHOTO MPOU3BOICTBA
B rpaxaaHckoMm cynonpousBojactse // IIpodmembr Hayku Ne6
(30), 2018 - C. 81.
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NMHHOBAIIMOHHAS JESATEJIBHOCTDb KAK BUL
NPEJIIPUHUMATEJIBCTBA
Xamxkuaa O.A.

Xanoicuna Onvea AnexcanoposHa - cmyoenm Ma2ucmpamypol,
Buvicwas wixona npasa, Poccutickuii 3koHoMuyuecKkuu
yuugepcumem 1. B. [Inexanosa,

2. Mockea

Annomayusa:  OanHas  cmamvsi  CMPYKMYPUpOBAHA  HA
UCCNIe008aHUU KOHYEeNnma NpeonpuHuUMamesbCmeda U 6uliaeleHuu
€20 6U008 OMHOCUMENbHO KOHKYDEHMHbIX NpeumMyuecms, no
cpeocmeam peanusayuu umHosayuu. Ha ocnoeanmuu cxopocmu
aKCnayamayuu — UHHOBAYUOHHO20 — HOBAMOPCMBA  YOaloCh
nposecmu  aMaau3 OMHOCUMeNvHO Ouggepenyuayuy munos
HOB0686e0eHUll U onpeoeiums 0a308vble OCHO8bl. AHnanusupys
KOMNJIEKCHOCMb  3aPYOeNHCHBIX UCTOYHUKOS, OMOMNCECMBIEeHHbIX
yenyonenuem 8 Manoe NpeOnpUHUMAMENbCMBO ONpeoeiums

CMPYKMYPHO-OUHAMUYHYIO COCMAasIAIWYI0 nomenyuana
PUIHOUHBIX  UHHOBayul. 3Hauumocms pabomsl OnpedeieHa
MHO2OYUCTEHHbIMU pe3yrbmamamu uccnedosanui,
KOHKPEMU3UPYIOWUX Heobxoo0umocms npoyecca

COBEPUIEHCNBOBAHUSL NPEONPUAMULL 8 Kauecmee COXPAHeHUs
KOHKYPEHMOCNOCOOHOCMU 8 chepe PLIHOUHOU AKMUBHOCMU,
onazooaps uemy OO0JHCHO NPOUCXO0UMb NOBbIUUEHUE KaAuecmed
Mo8apos8 NOBLIULEHHO20 CHPOCA U UUPOKO20 NOMpeDdIeHUsL.

Kntouesvie cnoea: npeonpunumamenscmeo, UHHOBAYUU, PBIHOK,

npeonpusimue, cmpame2uu, NPOU3800CME0, KOHKYPEHYUSL.
VIIK 340.13

YrnyOnsisich B TEOPHIO MPOIEcca BOSHUKHOBEHUS W Pa3BUTHS
MPEANPUHUMATENBCKON AEATEIIBHOCTH BBIICIISIIOT HCTOPUYECKYIO,
TPaJWIIMOHHYI0O ¥ WHHOBAIMOHHYIO (a3bl. McTopuyeckuid atam
paclpoCTpaHWiCd  Ha  BE€Cb  BPEMEHHOM  MOPOMEXKYTOK
dbopMupoBaHUS TPEANTPUHIMATEIHCTBA 10 BTOPOU MOJIOBUHBI 19
Beka. KacarenbHO  MHHOBAlMOHHOIO  3Tamna, JIAHAMHAYHO
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IIPOYKTUBHOE pacrpocTpaHeHue MHHOBALMOHHOTO
OpeIIpUHUMATENbCTBA 3HAUUTENBHO HalOupaer oO0OpOTHl Ha
pyOexxke BBICOKO TMPOU3BOAUTEIBHOM, TMOCTHHAYCTPUAIBHON
DKOHOMHKHU.

Anenmmpys MIOHATHUEM «NPeonpPUHUMAMETbCIMEA» 51
«npeonpunumamesnisiy B  HBIHEIIHEM BOCHPUATUU  CIEAYET
YOOMSIHYTh aHIVIMMCKOro »KoHoMHcTa Pumapna KantwiboHa,
KOTOPBIN M3HAUAJIHHO BBEN B YMOTpeOJIeHWE KOHIENT Ha PALY C
IOHATHEM «PUCK» B ONPEIEICHUE COCTABIIOIIETO 3BEHA
IIPEANPUHAMATEIBECKOTO ITOBEICHUS.

OnpenensomuM TOJTYKOM pOCTa MHHOBALUN IPEXKIE BCETO

CIY)KUT  pbIHOYHAs  KOHKYPEHTOCIOCOOHOCTb. Otpacnu
MPOU3BOJICTBA  TMEPBOCTENEHHO  OCBOMBIIKE  d(PPEKTUBHBIC
WHHOBAIIUH, obOnagaroT BO3MOKHOCTBIO MTOHUXKATh

MIPOU3BOJICTBEHHBIE 3aTpaThl U COOTBETCTBEHHO CTOMMOCTH
cOBIBAEMBIX TOBapOB (IIPOAYKLHUHU, YCIyr). Tem cambIM moiyyas
YKOPEHEHHE  COOCTBEHHBIX  MO3UIMA B  KOHKYPEHTHOM
COMEpPHUYECTBE C (PUPMaMU M OPraHU3ALMSAMH, BbIIBUTAIOIIUMU
NPEMIOKEHUS] C  AHAJIOTMYHBIMU  TOBapamu  (MPOAYKILIHEH,
yciyramu). B pesynbTaTe 4ero HoBaTOpcKasi JeATEIbHOCTh JAeT
BO3MOXXHOCTh NIEPEHECTH KOHKYPEHTHYIO 00pbOYy cpeau hupm.

Judbdepennmanusi kaTeropuii HOBOBBEJEHUN MPOUCXOAUT TI0
OTpacjeBOMYy TMPU3HAKY: B TOIUIMBHOW, moiHUrpaduyecKon
MPOMBIIIECHHOCTH M METAJUIypTUu MNPEBATUPYIOT WHHOBAIUU
TEXHOJIOTHYECKNX KOMIIETEHLMH; B IPOYMX HANPABICHUAX —
IIPOJIOBOJIBCTBEHHBIE, HA KOTOPHIE TPUXOAUTCS OKOJIO JIBE TPETU
OOIINX PacXoJI0B.

Kaxnmas  nmedarenbHOCTb, — 3aTparvMBaroliasi  MHHOBALUH,
OTHOCHUTCS K MPEANPUHUMATEIBCKON U OCHOBaHA Ha:

e lccinenoBanuu u oTOOpE MOCIEIHUX KOHILECHIUN (HaAauMHas
HOBBIM TMPOAYKTOM M 3aKaHYMBasT HOBOH CTPYKTypoW) H
IIPOBENICHUSI OLIEHKH;

e [lonOop NONOTHUTENBHBIX UCTOYHUKOB,

¢ (HOPMUPOBAHUU U MEHEIKMEHTE MPEANPUATHUS;

® YBEJIMYECHUH PUOBLIH u WHMBUTyaIbHOM
yIOBJIETBOPEHUH, OCHOBAHHOM Ha JIOCTHKEHUM pe3yJIbTaTa.
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He cuwrtas ngpyrux TUIIOJNIOTMHA, B  COOTBETCTBUU C
3aKOHO/ATEIbCTBOM, KOH(uUrypamuu OpeaIpUsITUN
CBA3BIBAIOLIMX CBOIO  JIEATEIIBHOCTh C  MHHOBAI[MOHHBIM
NOAXOJOM TOJPA3JEISAOT Ha Mallble, CpPEAHUE U KpYIHbIE.
Maunblii OM3HEC B MHHOBALlMOHHOW OOJACTH — MEPBOCTENEHHBIM,
€clii TOBOPUTH O MAaCCOBOCTH, TaKxke Oo0jee CTPYyKTypHO-
JTUHAMUYHBIA TpH  JAeTalbHOM H3ydyeHHH. OCHOBHYIO 0a3y
«CKEJeT» MHHOBAMOHHOIO MPEANPUHUMATENIBCTBA COCTABIISIOT
UMEHHO MaJibleé MHHOBAllMOHHBIE KOMIIAHUU - TEXHOJOTHYECKHUE
JAUZIEPHI B 3apOKIAIOIINXCS oTpaciiax HKOHOMUKH,
PacKpbIBAIOIIKE TOCIEIHUE YYAaCTKH DPBIHKA, BBICTYNAIOIINE B
NOJIb3Y pPa3BUTUS HOBOTO IPOU3BOJCTBA, YBEJIMYUBAIOLIUE
NoKa3aTelb BEJIMYMHBI PACXOJOB B HAyyHOM 00JacTH W
KOHKYPEHTOCTIOCOOHOCTh OTpeOIICHMS, TEM CaMbIM
NPENOCTaBIsAE BO3MOXHOCTh Il (DOPMUPOBAHMS HOBEHIINX
TEXHOJIOTHYECKUX MPaBUJI U PEKUMOB.

K d¢urypam cyObekTHOro Xapakrepa HWHHOBAalMOHHOIO
MPEANPUHUMATENLCTBA OTHOCSTCS MPEANPUATUS U OpraHu3alluH,
pEeaNn30BBIBAIOIIME UHHOBAIMOHHYIO JIEATEIbHOCTb.

NuHOBanuu - MOIIHBIA MeXaHu3sM sl 3(PEHEeKTUBHOTO
BHelIHero  (uHaHcupoBaHusa. Hamuume wim  oTcyTcTBHE
MHHOBAllUM B JAEATENBHOCTH NPEINPUHUMATEIBCKUX CTPYKTYP
JAeT  NPEeICTaBIICHUE HE TOJIBKO 0 MIOTEHIHAJIE
IPEANPUHAMATEIBCKOIO CEKTOpa B HACTOSIIEE BpeMs, HO U
NO3BOJISIET  OLIEHUTh  YCTOMYMBOCTH  IOJIOKEHUS  MHOTMX
KOMIIAaHUM ¥ MEPCIEeKTUBBI UX pa3BUTUs B Oyayuiem. MlHHOBaumu
UTpalOT  BaXHYIO  poib B MOOWIM3AlMM  BHELIHETro
(uHaHCUpOBaHUs, MOCKOJIbKY OHH NMOJAYEPKUBAIOT YHUKAIBHOCTD
HOBOM KOMITaHUH, 3apoKJarolieiicss B Jiroboit chepe u obnacTu.
Ba)xHO OTMETUTh, YTO MHHOBALIMM UMEIOT OTHOLIEHUE HE TOJIBKO
K TEXHOJIOTHSIM, HO U K COLMAJIbHO-2KOHOMHYECKUM IIEHHOCTSIM,
KOTOPbIE€ OHM CO3/1aI0T.

Cnucok numepamypot

1. /[etnkun A.A. IlpennpuHUMAaTEeNbCTBO B KOHIIE XX Beka. - M.,
1992.
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MEANLHUHCKHUE HAYKHN

SURGICAL TREATMENT OF TIBIAL DIAPHYSEAL
FRACTURES
Davlatov B.N.!, Tukhtayev J.T.%, Melikuzizoda Sh.?

!Davlatov Bakhodir Nabiyevich - Doctor of medical sciences,
Associate Professor,
*Tukhtayev Jura Tukhtayevich - Associate Professor,
SMelikuzizoda Shokhislom — Master,
ANDIJAN STATE MEDICAL INSTITUTE
ANDIJAN, REPUBLIC OF UZBEKISTAN

Abstract: this article reviews the effectiveness of surgical
treatment in diaphysis fractures of the shin bones. Surgical
treatment options include intramedullary nailing, tension band or
compression plating, and drilling with debridement and bone
grafting. The decision to attempt closed treatment on tibial shaft
fractures can be challenging. At our institution, we attempt
treatment of nearly all closed, isolated tibial shaft fractures.
Keywords: surgical treatment, technique, minimal surgery,
osteoporosis, X-rays, bones and muscles, magnetic resonance
tomography (MRT), computed tomography (CT or CAT), ORIF,
fixation.

The tibia is the major weight bearing bone of the leg. It is
connected to the less important bone, the fibula, through the
proximal and distal tibiofibular joints. Like fractures of forearm
bones, these bones frequently fracture together, and are referred
to as ‘fracture both bones of leg’. The following are some of the
characteristics of these bones.

e A subcutaneous bone: This is responsible for the large
number of open tibial fractures; also, often there is loss of bone
through the wound. Fractures in this region are often associated
with massive loss of skin, necessitating care by plastic surgeons,
early in the treatment.

e Precarious blood supply: The distal-third of tibia is
particularly prone to delayed and non-union because of its
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precarious blood supply. The major source of blood supply to the
bone is the medullary vessels. The periosteal blood supply is poor
because of few muscular attachments on the distal-third of the
bone. The fibula, on the other hand is a bone with many muscular
attachments, and thus has a rich blood supply.

e Hinge joints proximally and distally: Both, the proximal
and distal joints (the knee and ankle) are hinge joints. So, even a
small degree of rotational mal - alignment of the leg fracture
becomes noticeable.

The tibia and fibula may be fractured by a direct or indirect

injury.
Direct injury: Road traffic accidents are the commonest cause of
these fractures, mostly due to direct violence. The fracture occurs
at about the same level in both bones. Frequently the object
causing the fracture lacerates the skin over it, resulting in an open
fracture.

Indirect injury: A bending or torsional force on the tibia may
result in an oblique or spiral fracture respectively. The sharp edge
of the fracture fragment may pierce the skin from within,
resulting in an open fracture.

Diagnosis: The diagnosis is usually confirmed by X-ray
examination. Evaluation of the anatomical configuration of the
fracture on X-ray helps in reduction.

Treatment: For the purpose of treatment, fractures of the tibia
and fibula may be divided into two types: closed or open.

Open fractures: The aim in the treatment of open fractures is
to convert it into a closed fracture by judicious care of the wound
and maintain the fracture in good alignment. Following methods
can be used for treating the fracture, depending upon the grade of
open fracture:

* Grade I: Wound dressing through a window in an above-knee
plaster cast, and antibiotics.

* Grade II: Wound debridement and primary closure (if less
than 6 hours old), and above-knee plaster cast. The wound may
need dressings through a window in the plaster cast.

* Grade I1I: Wound debridement, dressing and external fixator
application. The wound is left open. The trend is changing, from
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primarily conservative treatment to operative treatment, in care of
open tibial fractures. More and more open fractures in grade I and
IT are being fixed internally. In a number of other cases, a delayed
operation (ORIF) is done once the wound is taken care of.

Technique of closed reduction: Under an aesthesia, the patient
lies supine with his knees flexed over the end of the table. The
surgeon is seated on a stool, facing the injured leg. The leg is kept
in traction using a halter, made of ordinary bandage, around the
ankle. The fracture ends are manipulated, and good alignment
achieved, a below-knee cast is applied over evenly applied cotton
padding. Once this part of the plaster sets, the cast is extended to
above the knee. Wedging: Sometimes, after a fracture has been
reduced and the plaster applied, check X-ray shows a little
angulation at the fracture site. Instead of cutting open the plaster
and reapplying it, it is better to wedge the plaster as shown in. In
this technique, the plaster is cut circumferentially at the level of
the fracture, the angulation corrected by forcing open the cut on
the concave side of the angulation, and the plaster reinforced with
additional plaster bandages.

Currently, the method most surgeons use for treating tibia
fractures i1s intramedullary nailing. During this procedure, a
specially designed metal rod is inserted into the canal of the tibia.
The rod passes across the fracture to keep it in position. The
intramedullary nail is screwed to the bone at both ends.

Intramedullary nails are usually made of titanium. They come
in various lengths and diameters to fit most tibia bones.

Intramedullary nailing is not ideal for fractures in children and
adolescents because care must be taken to avoid crossing the
bone's growth plates.

Plates and screws. During this operation, the bone fragments
are first repositioned (reduced) into their normal alignment. They
are held together with screws and metal plates attached to the
outer surface of the bone.

Plates and screws are often used when intramedullary nailing
may not be possible, such as for fractures that extend into either
the knee or ankle joints.
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External fixation. In this type of operation, metal pins or
screws are placed into the bone above and below the fracture site.
The pins and screws are attached to a bar outside the skin. This
device is a stabilizing frame that holds the bones in the proper
position so they can heal.

Be aware that although opioids help relieve pain after surgery
or an injury, they are a narcotic and can be addictive. Opioid
dependency and overdose has become a critical public health
issue in the U.S. It is important to use opioids only as directed by
your doctor. As soon as your pain begins to improve, stop taking
opioids. Talk to your doctor if your pain has not begun to improve
within a few days of your treatment.

Most tibial shaft fractures take 4 to 6 months to heal
completely. Some take even longer, especially if the fracture was
open or broken into several pieces or if the patients use tobacco
products.
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Abstract: the aim in the treatment of open fractures is to convert
it into a closed fracture by judicious care of the wound, and
maintain thefracture in good alignment.
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The tibia is the major weight bearing bone of the leg. It is
connected to the less important bone, the fibula, through the
proximal and distal tibiofibular joints. Like fractures of forearm
bones, these bones frequently fracture together, and are referred
to as ‘fracture both bones of leg’. The following are some of the
characteristics of these bones.
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a) A subcutaneous bone: This is responsible for the large
number of open tibial fractures; also, often there is loss of bone
through the wound.

b) Fractures in this region are often associated with massive
loss of skin, necessitating care by plastic surgeons, early in the
treatment.
c¢) Precarious blood supply: The distal-third of tibia is particularly
prone to delayed and non-union because of its precarious blood
supply.

d) Hinge joints proximally and distally: Both, the proximal and
distal joints (the knee and ankle) are hinge joints.

Mechanism. The tibia and fibula may be fractured by a direct
or indirect injury.

Direct injury: Road traffic accidents are the commonest cause
of these fractures, mostly due to direct violence. The fracture
occurs at about the same level in both bones. Frequently the
object causing the fracture lacerates the skin over it, resulting in
an open fracture.

Indirect injury: A bending or torsional force on the tibia may
result in an oblique or spiral fracture respectively. The sharp edge
of the fracture fragment may pierce the skin from within,
resulting in an open fracture. The fracture may be closed or open,
and may have various patterns. It may occur at different levels
(upper, middle or lower-third). Occasionally, it may be a single
bone fracture 1i.e., only the tibia or fibula is fractured.
Displacements may be sideways, angulatory or rotational.
Occasionally, the fracture may remain undisplaced.

Treatment. For the purpose of treatment, fractures of the tibia
and fibula may be divided into two types: closed or open.

Closed fractures: Treatment of closed fractures, both in
children and in adults, is by closed reduction under anaesthesia
followed by an above-knee plaster cast. In children, it is possible
to achieve good alignment in most cases, and the fracture unites
in about 6 weeks. In adults, the fracture unites in 16-20 weeks.
Sometimes, reduction is not achieved, or the fracture displaces in
the plaster. In both these cases open reduction and internal
fixation is required. The trend is changing with the availability of
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minimally invasive techniques such as of closed nailing. More
and more unstable tibial fractures are being treated with closed
interlock nailing.

Open fractures: The aim in the treatment of open fractures is to
convert it into a closed fracture by judicious care of the wound,
and maintain the fracture in good alignment. Following methods
can be used for treating the fracture, depending upon the grade of
open fracture:

* Grade I: Wound dressing through a window in an above-knee
plaster cast, and antibiotics.

* Grade II: Wound debridement and primary closure (if less
than 6 hours old), and above-knee plaster cast. The wound may
need dressings through a window in the plaster cast.

* Grade III: Wound debridement, dressing and external fixator
application. The wound is left open.

The trend is changing, from primarily conservative treatment to
operative treatment, in care of open tibial fractures. More and
more open fractures in grade I and II are being fixed internally.

In a number of other cases, a delayed operation (ORIF) is done
once the wound is taken care of.

Technique of closed reduction: Under anaesthesia, the patient
lies supine with his knees flexed over the end of the table. The
surgeon is seated on a stool, facing the injured leg. The leg is kept
in traction using a halter, made of ordinary bandage, around the
ankle. The fracture ends are manipulated and good alignment
achieved. Initially, a below-knee cast is applied over evenly
applied cotton padding. Once this part of the plaster sets, the cast
1s extended to above the knee.

Wedging: Sometimes, after a fracture has been reduced and
the plaster applied, check X-ray shows a little angulation at the
fracture site. Instead of cutting open the plaster and reapplying it,
it 1s better to wedge the plaster as shown in. In this technique, the
plaster is cut circumferentially at the level of the fracture, the
angulation corrected by forcing open the cut on the concave side
of the angulation, and the plaster reinforced with additional
plaster bandages. Once the fracture becomes 'sticky' (in about 6
weeks), above-knee plaster is removed and below-knee PTB
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(patellar tendon bearing) cast is put. Use of modern, synthetic
casting tapes (made of plastic polymer) has made 'plaster’
treatment more convenient. Once the fracture has partly united,
the cast can be replaced by removable plastic supports (braces),
and the joints mobilised.

Role of operative treatment: Open reduction and internal
fixation is necessary when it is not possible to achieve a
satisfactory alignment of a fracture by non-operative methods.
The internal fixation device used may be a plate or an intra-
medullary nail depending upon the configuration of the fracture.
Interlock nailing provides the possibility of internally fixing a
wide spectrum of tibial shaft fractures. With the availability of
facilities, operative treatment has now become a method of
preference. The bones forming the ankle joint are a frequent site
of injury. A large variety of bending and twisting forces result in
a number of fractures and fracture-dislocation at this joint. All
these injuries are sometimes grouped under a general title ‘Pott’s
fracture’.

It is based on the mechanism of injury. It is believed that a
specific pattern of bending and twisting forces results in specific
fracture pattern. Different types of ankle injuries have been
classified on the basis of five basic mechanisms. These are as
follows:

a) Adduction injuries.

b) Abduction injuries.

c) Pronation-external rotation injuries.

d) Supination-external rotation injuries.

e) Vertical compression injuries

Operative methods: More and more surgeons are now resorting
to internal fixation for all displaced fractures of ankle without
attempting closed reduction. This is done because by operative
reduction, it is possible to achieve perfect alignment as well as
stable fixation of fragments. This allows early motion of the ankle
joint, thereby improving overall results.

This approach is justified in hospitals where trained staff and
all equipment necessary for such work is available.
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Like fractures of forearm bones, these bones frequently
fracture together, and are referred to as ‘fracture both bones of
leg’. The following are some of the characteristics of these bones.

a) A subcutaneous bone: This is responsible for the large
number of open tibial fractures; also, often there is loss of bone
through the wound.
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b) Fractures in this region are often associated with massive
loss of skin, necessitating care by plastic surgeons, early in the
treatment.

c) Precarious blood supply: The distal-third of tibia is
particularly prone to delayed and non-union because of its
precarious blood supply. The major source of blood supply to the
bone is the medullary vessels. The periosteal blood supply is poor
because of few muscular attachments on the distal-third of the
bone. The fibula, on the other hand is a bone with many muscular
attachments, and thus has a rich blood supply.

d) Hinge joints proximally and distally: Both, the proximal
and distal joints (the knee and ankle) are hinge joints. So, even a
small degree of rotational mal-alignment of the leg fracture
becomes noticeable.

The tibia and fibula may be fractured by a direct or indirect

njury.
Direct injury: Road traffic accidents are the commonest cause of
these fractures, mostly due to direct violence. The fracture occurs
at about the same level in both bones. Frequently the object
causing the fracture lacerates the skin over it, resulting in an open
fracture.

Indirect injury: A bending or torsional force on the tibia may
result in an oblique or spiral fracture respectively. The sharp edge
of the fracture fragment may pierce the skin from within,
resulting in an open fracture.

Diagnosis:

The diagnosis is usually confirmed by X-ray examination.
Evaluation of the anatomical configuration of the fracture on X-
ray helps in reduction.

Treatment: For the purpose of treatment, fractures of the tibia
and fibula may be divided into two types: closed or open.

Open fractures: The aim in the treatment of open fractures is
to convert it into a closed fracture by judicious care of the wound,
and maintain the fracture in good alignment. Following methods
can be used for treating the fracture, depending upon the grade of
open fracture:
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* Grade I: Wound dressing through a window in an above-knee
plaster cast, and antibiotics.

* Grade II: Wound debridement and primary closure (if less
than 6 hours old), and above-knee plaster cast. The wound may
need dressings through a window in the plaster cast.

* Grade I1I: Wound debridement, dressing and external fixator
application. The wound is left open.The trend is changing, from
primarily conservative treatment to operative treatment, in care of
open tibial fractures. More and more open fractures in grade I and
IT are being fixed internally.In a number of other cases, a delayed
operation (ORIF) is done once the wound is taken care of.

Technique of closed reduction: Under anaesthesia, the patient
lies supine with his knees flexed over the end of the table. The
surgeon is seated on a stool, facing the injured leg. The leg is kept
in traction using a halter, made of ordinary bandage, around the
ankle (Fig-21.1). The fracture ends are manipulated and good
alignment achieved, a below-knee cast is applied over evenly
applied cotton padding. Once this part of the plaster sets, the cast
1s extended to above the knee.

Wedging: Sometimes, after a fracture has been reduced and the
plaster applied, check X-ray shows a little angulation at the
fracture site. Instead of cutting open the plaster and reapplying it,
it is better to wedge the plaster as shown in.In this technique, the
plaster is cut circumferentially at the level of the fracture, the
angulation corrected by forcing open the cut on the concave side
of the angulation, and the plaster reinforced with additional
plaster bandages.

Currently, the method most surgeons use for treating tibia
fractures is intramedullary nailing. During this procedure, a
specially designed metal rod is inserted into the canal of the tibia.
The rod passes across the fracture to keep it in position. The
intramedullary nail is screwed to the bone at both ends.

Intramedullary nails are usually made of titanium. They
come in various lengths and diameters to fit most tibia bones.

Intramedullary nailing is not ideal for fractures in children
and adolescents because care must be taken to avoid crossing
the bone's growth plates.
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Plates and screws. During this operation, the bone fragments
are first repositioned (reduced) into their normal alignment.
They are held together with screws and metal plates attached to
the outer surface of the bone.

Plates and screws are often used when intramedullary
nailing may not be possible, such as for fractures that extend
into either the knee or ankle joints.

External fixation. In this type of operation, metal pins or
screws are placed into the bone above and below the fracture
site. The pins and screws are attached to a bar outside the skin.
This device is a stabilizing frame that holds the bones in the
proper position so they can heal.

Open reduction and fixation is necessary when it is not possible
to achieve a satisfactory alignment of a fracture by non-operative
methods.

The internal fixation device used may be a plate or an intra-
medullary nail depending upon the configuration of the fracture.
Interlock nailing provides the possibility of internally fixing a
wide spectrum of tibial shaft fractures. With the availability of
facilities, operative treatment has now become a method of
preference. Pain after an injury or surgery is a natural part of
the healing process. Your doctor and nurses will work to
reduce your pain, which can help you recover faster.

Medications are often prescribed for short-term pain relief
after surgery or an injury. Many types of medicines are
available to help manage pain. These include acetaminophen,
nonsteroidal anti-inflammatory drugs (NSAIDs),
gabapentinoids, muscle relaxants, opioids, and topical pain
medications. Your doctor may use a combination of these
medications to improve pain relief, as well as minimize the
need for opioids. Some pain medications may have side effects
that can impact your ability to drive and do other activities.
Your doctor will talk to you about the side effects of your
medications.

Be aware that although opioids help relieve pain after
surgery or an injury, they are a narcotic and can be addictive.
Opioid dependency and overdose has become a critical public
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health issue in the U.S. It is important to use opioids only as
directed by your doctor. As soon as your pain begins to
improve, stop taking opioids. Talk to your doctor if your pain
has not begun to improve within a few days of your treatment.

Most tibial shaft fractures take 4 to 6 months to heal
completely. Some take even longer, especially if the fracture
was open or broken into several pieces or if the patients uses
tobacco products.
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Abstract: the decision to attempt closed treatment on tibial shaft
fractures can be challenging. At our institution, we attempt
treatment of nearly all closed, isolated tibial shaft fractures.
Keywords: tibia fractures, Cast treatment, anatomical reduction
of medial and lateral malleoli, successful.

Fractures without displacement: It is usually sufficient to
protect the ankle in a below-knee plaster for 3-6 weeks. Good,
ready-made braces can be used in place of rather uncomfortable
plaster cast.

Fractures with displacement: Aim of treatment is to ensure
anatomical reduction of the ankle-mortise. This means, ensuring
anatomical reduction of medial and lateral malleoli, and reduction
of the talus acurately within the mortise.

Internal fixation: In general, operative reduction and internal
fixation may be used in cases where closed reduction has not been
successful, or the reduction has slipped during the course of
conservative treatment.

The following techniques of internal fixation are used
depending upon the type of fracture.

Medial Malleolus Fracture

* Transverse fracture — compression screw, tension-band
wiring;

* Oblique fracture — compression screws;

 Avulsion fracture — tension-band wiring;

Lateral Malleolus Fracture

* Transverse fracture — tension-band wiring

* Spiral fracture — compression screws

« Comminuted fracture — buttress* plating

* Fracture of the lower third of fibula — 4-hole plate

Posterior Malleolus

* Involving less than one-third of the articulating surface of the
tibia — no additional treatment;

* Involving more than one-third of the articulating surface of
the tibia —internal fixation with compression screws;

* Tibio-fibular syndesmosis disruption — needs to be stabilised
by inserting a long screw from the fibula into the tibia.
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All major ligament injuries e.g., that of deltoid ligament, lateral
ligament should be repaired.

Conservative methods: It is often possible to achieve a good
reduction by manipulation under general anaesthesia. The
essential feature of the reduction is to concentrate on restoring the
alignment of the foot to the leg. By doing so the fragments
automatically fall into place. Once reduced, a below-knee plaster
cast is applied. If the check X-ray shows a satisfactory position,
the plaster cast is continued for 8-10 weeks. The patient is not
allowed to bear any weight on the leg during this period. Check
X-rays are taken frequently to make sure the fracture does not get
displaced. If everything goes well, the plaster is removed after 8-
10 weeks and the patient taught physiotherapy to regain
movement at the ankle. External fixation: This may be required in
cases where closed methods cannot be used e.g., open fractures
with bad crushing of the muscles and tendons, with skin loss
around the ankle.

Simple types of ankle injuries are almost free of complications.
More serious fracture-dislocation may be complicated because of
improper treatment. Sometimes, the nature of injury is such that
perfect functions cannot be restored. The following complications
may occur:

1. Stiffness of the ankle: Following immobilisation in plaster,
stiffness occurs. In ankle injuries, recovery takes a long time
because of the tendency for gravitational oedema which may
hinder mobilisation exercises. It is most common in elderly
persons. With persistent treatment, using limb elevation, crepe
bandage and active toe movements, oedema subsides. It may be
necessary to continue ankle exercises for a long period (6-8
months).

It 1s the term used for ligament injuries of the ankle.
Commonly, it is an inversion injury, and the lateral collateral
ligament is sprained. Sometimes, an eversion force may result in
a sprain of the medial collateral ligament of the ankle.
Diagnosis: The patient gives history of a twisting injury to the
ankle followed by pain and swelling over the injured ligament.
Weight bearing gives rise to excruciating pain. In cases with
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complete tears, patient gives a history of feeling of 'something
tearing' at the time of the injury.

There may be swelling and tenderness localised to the site of
the torn ligament. If a torn ligament is subjected to stress by the
following manoeuvres, the patient experiences severe pain:

* Inversion of a plantar-flexed foot for anterior talo-fibular
ligament sprain.

* Inversion in neutral position for complete lateral collateral
ligament sprain.

» Eversion in neutral position for medial collateral ligament
sprain.

Treatment: It depends upon the grade of sprain:

» Grade I: Below-knee plaster cast for 2 weeks followed by
mobilisation.

* Grade II: Below-knee cast for 4 weeks followed by
mobilisation.

* Grade III: Below-knee cast for 6 weeks followed by
mobilisation.

Current trend is to treat ligament injuries, in general, by
‘functional” method 1.e., without immobilisation. Treatment
consists of rest, ice packs, compression, and elevation (RICE) for
the first 2-3 days. The patient begins early protected range of
motion exercises. Methods are devised by which during
mobilisation, stress is avoided on ‘healing’ ligaments, and the
muscles around the joint are built up. For this approach, a
welldeveloped physiotherapy unit is required. For grade III
ligament injury to the ankle, especially in young athletic
individuals, operative repair is preferred by some surgeons.
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Abstract: the relevance of environmental protection works
carried out in Turkmenistan in the field of increasing the area of
forests in order to ensure national environmental safety is
substantiated. The features of the design of the landscaping
system in relation to urbanized territories, including around large
cities of our country, are shown.
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Over the centuries, the Turkmen people have formed original
traditions of careful and harmonious attitude to nature, striving to
turn their beloved land into a blooming garden. The
environmental policy of our state is based on these environmental
principles. The natural conditions of our country for many
centuries have contributed to the enrichment of the local flora and
the emergence of agriculture. Historical data confirm that there
were large oases here in ancient times, and our ancestors
successfully developed the culture of agriculture, grew various
types of fruit trees.

Environmental aspects of caring for the environment also have
their place in such government programs as: "The revival of a
new era of a powerful state: The National Program of socio-
economic development of Turkmenistan in 2022-2052"; The
Program of the President of Turkmenistan for socio-economic
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development of the country in 2022-2028"; "The Program of
socio-economic development of Turkmenistan and investments
for 2024".

Being an active participant in the international dialogue in such
an extremely relevant area as the environmental sphere,
Turkmenistan stands for deepening and developing positive
cooperation in the UN format, effective partnership with other
major organizations and structures. Environmental programs and
projects implemented at the national and regional levels increase
the effectiveness of activities in this area. It should be noted the
great importance of the constructive initiatives put forward by
Turkmenistan at various high-level forums, which have received
broad support from the international community. In accordance
with the national traditions of respect for nature, effective
measures are being taken in the country to protect the
environment, rational use of natural resources, and the
development of a "green" economy [1, 2].

So every year in the spring, large-scale landscaping campaigns
are held in our country, during which thousands of trees are
planted. These environmental events are a confirmation that the
traditions of our wise ancestors are now receiving new content. It
should be noted that there are more and more young people
among the participants of these actions from year to year. Mass
actions on planting seedlings, which have become a good
tradition in our country, contribute to the creation of new park
and forest areas, the enrichment of the Turkmen flora and the
formation of a favorable climate, which is an important condition
for ensuring environmental safety of the environment. The
creation of unique green areas, parks, and the enrichment of local
flora is one of the main directions of the integrated development
of urban and suburban areas. Currently, the areas occupied by
juniper plantations have expanded in the vicinity of Ashgabat.
These plants strengthen the soil, retain subsurface moisture and
resist mudflows, largely preventing their formation.

The modern space of the park is not only a fragment of the
natural landscape that improves the ecological component of the
urban environment, but also an area of active use of smart
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technologies and  geoinformation  systems. Innovative
technologies serve as a means of educational activity, allowing
you to use applications with convenient maps and the identifier of
plants, birds or insects. For densely built-up centers of modern
cities, where there are no more territorial reserves for the
development of green areas, compensatory landscaping
techniques are becoming important: green roofs, mobile container
and vertical landscaping. Such techniques are innovative and
promising. The advantages of container landscaping are obvious:
it can be resorted to all year round, used in places where
engineering communications pass. It is also important that
planting a tree in a container practically eliminates the ingress of
reagents into the ground in winter [3].

Green spaces help to combat the negative effects of the
greenhouse effect. Today, global warming is one of the main
problems of mankind. Global warming has arisen as a result of an
excess of greenhouse gases in the atmosphere. Reflecting off the
earth's surface, solar heat is trapped in a layer of greenhouse
gases, and as a result, the global temperature level is constantly
rising. And trees, during the process of photosynthesis, process
the released carbon dioxide into oxygen, improving the quality of
atmospheric air.

Trees provide oxygen and purify the air. A hectare of mature
trees can provide oxygen to more than forty people per year. They
also absorb odors and gases of pollutants such as nitrogen oxides,
ammonia, and sulfur dioxide. Trees eliminate water pollution and
soil erosion. They act as a sponge that filters groundwater and,
with their root system, hold the soil together and slow down wind
speed and water flow. In addition, green spaces protect against
harmful ultraviolet rays. Trees reduce UV exposure by about fifty
percent, thereby protecting children in schoolyards and
playgrounds [4, 5].

The results of numerous studies have proven that
contemplating green trees relaxes people and reduces their mental
fatigue and tension. The harmonious combination of natural
vegetation with decorative plantings in park complexes in the
cities of our country is one of the important factors in the concept

68



of landscape gardening, when naturally growing trees and shrubs
are organically complemented by man-made massifs that will
delight many more generations of citizens, love and thrifty
attitude that enhance the beauty of these "green belts".
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Abstract: the characteristics of the current level of development
of higher engineering and technical education are given. The
feasibility of introducing information technologies into the
process of training future engineers is indicated. The conclusion
is made about the need to systematically improve the professional
qualities of future engineering specialists.

Keywords: innovative development, technological sphere,
engineering education, fundamental knowledge.

In the modern period, engineering education is characterized
by accelerated innovative development. The main role in this
process belongs to scientific and technological progress. As
experts note in their scientific works, the dynamic nature of the
development of the technological sphere affects not only social
relations, but also the person himself. Thus, artificial intelligence
1s already superior to humans in many skills, largely possessing
some abilities that humans do not have.

It must be emphasized that digital information technologies are
cross-industry in nature. That is, progress in any branch of
science and technology is impossible without their active
implementation [1]. It is information technologies in modern
scientific and technological development that are an innovative
interdisciplinary element in the timely solution of wvarious
practical problems of social production.

Today, engineering activities are becoming the most important
fundamental resource of modern social development. At the same
time, it is the most important element that ensures the
competitiveness of the social product in the context of the
development of various technologies. Engineering activity is an
interconnected system that includes research and design
subsystems that ensure the production of innovations in various
fields and environments [2, 3].

The engineering approach is in demand in any innovative
activity. However, it is important to use in the production process
not only technical experience, but also the sociocultural
knowledge of a specialist, which contributes to the development
of the creative nature of engineering activity. A modern engineer

70



is directly involved in the sociocultural space, and his
professional development occurs in the conditions of digital
modernization of such important spheres of society as politics and
economics. Engineering activity is becoming an independent
sphere in modern culture. Therefore, it is so important to train a
generalist with both scientific, technical and social and
humanitarian knowledge [4].

The processes outlined above require changes in approaches to
the formation of professional qualities of engineers. Engineering
education in the context of the new technological paradigm of
social development presupposes, first of all, not a large volume
and broad content of educational material, but the educational
technologies used in the educational process and the interactive
attitude of participants in the educational process.

Combining research activities with the practice of creating and
using innovative technologies contributes to the formation of
qualitatively new integrated economic systems capable of
innovative breakthroughs. Modern technological progress creates
new requirements for knowledge of technology, society and
human life in the unfolding technological future to discuss the
question of how, who and under what conditions constructs and
manages the future. Thus, in the new education system, which
meets the requirements of modern technological development,
high demands are placed on higher education teachers. He must
be a creative teacher, allowing participants in the educational
process to obtain and transform the necessary knowledge. At the
same time, the most important task in the process of educational
communication becomes the productive translation of acquired
knowledge into economics and the ability to use it in practice.

Modern higher engineering educational institutions are entering
a new frontier of educational practices based on comprehensive
interdisciplinary research. Therefore, fundamental engineering
knowledge, knowledge of mathematics and computer science, as
well as comprehensive social and humanitarian training in
psychology, sociology, and philosophy will be needed. Today,
when higher education is undergoing major changes throughout
the world, it is necessary not only to understand the tasks facing
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engineering higher education institutions, but also to accumulate
the best world achievements and practices, and to take into
account the innovative experience of creating a modern
educational environment of a higher educational institution [5].

Thus, engineering education in the context of the new
technological paradigm of social development in many foreign
countries is actively practicing the so-called STEAM education -
a major direction, the focus of which is the development of an
interdisciplinary approach in education. This path allows us to
overcome the limitations of the subject-based approach in
technical disciplines, expanding the area of search for solutions
beyond the framework of the technocratic method. Much
attention 1s paid to the active synthesis of natural sciences,
information technology, engineering, mathematics, innovative
approaches, as well as social technologies and art. Such training
helps to combine the entire spectrum of professional, general
professional and universal competencies in the preparation of a
modern technical specialist.

Thus, robotics as part of STEAM education is taught by
involving students in working with special constructors, solving
problems taken from everyday practice, requiring the use of
knowledge from various sciences. Great importance is attached to
working in teams, implementing completed projects, developing
design skills, and the ability to present the result.

The orientation of business towards projective activity as an
effective technology for the implementation of strategic plans
and, in connection with this, an increase in the share of collective
creative work actualizes the presence of such social and
communicative competencies among engineers as cooperation
and the ability to conduct a constructive dialogue. And working at
international levels requires engineers not only to speak foreign
languages, but also to understand cross-cultural communication.
Already today, research shows that socio-behavioral
competencies are very relevant for employers when employing
graduates of higher engineering educational institutions.

Thus, engineering education in the context of the new
technological paradigm of social development is an important
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factor in the formation of engineering personnel for the
sustainable development of society.
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Abstract: the main directions of economic and social
transformation of Turkmenistan for the modern period are shown.
The innovative orientation of the development of all sectors of
public production is indicated. The conclusion is made about the
compliance of the implemented state programs with the Goals of
sustainable development.
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A new significant step designed to help strengthen the
economic power of independent and neutral Turkmenistan was
the adoption of the Program for Socio-Economic Development of
Turkmenistan and Investments in 2024. They are based on the
priorities outlined in the concept document "The Revival of a new
era of a powerful state: The National Program of socio-economic
development of Turkmenistan in 2022-2052" [1, 2], as well as in
the "Program of the President of Turkmenistan on socio-
economic development of the country in 2022-2028" and "The
National Program of the President of Turkmenistan on the
transformation of social and living conditions of the population of
villages, towns, cities of etraps and etrap centers for the period up
to 2028".

The concept of the development of the Motherland, currently
being implemented, provides for the modernization,
diversification and liberalization of the economy, an effective
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combination of market elements and state regulation, the
widespread introduction of new technologies and innovations,
and the active integration of our state into the system of global
economic relations. The above-mentioned documents identify
priority tasks for each branch of the national economy and
regions, the successful implementation of which is designed to
ensure the further prosperity of the country and the well-being of
Turkmen people. Among the key goals, first of all, an increase in
the social and living standards of the population, including
improving housing and social security, as well as improving the
employment system of citizens, has been identified.

In this context, it is planned to consistently increase the
incomes of Turkmen citizens, bring the system of regulating labor
relations in line with the realities of the time, and create
additional jobs in the regions. The priority is to strengthen the
macroeconomic stability and economic power of the country,
accelerate the transition of the national economy to market
relations, improve activities in the field of financial market
development, cash inflow and securities circulation.

At the same time, special importance is attached to the wide
use of the potential of the socio-economic development of the
Motherland, increasing the level of industrialization of the
national economy, ensuring the dynamic growth of industries and
services, as well as innovative industry, the active introduction of
digital technologies in all sectors, the introduction of information
and  communication  technologies,  strengthening  the
interconnectedness of production and science. It is planned to use
enterprises for processing and manufacturing finished products at
full capacity, increase the potential of export-oriented complexes
and diversify the production of import-substituting goods. At the
same time, great attention is paid to the growth of industries
based on innovative technologies.

Along with ensuring the country's food security, it is planned to
implement specific measures to increase crop yields, expand
livestock production opportunities, and increase the number of
livestock and poultry. Special importance is also attached to the
increase in the number of akhal-teke horses and turkmen alabai.
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The creation of industrial and industrial free economic zones in
each province, trade, service, transport and logistics, agro-
industrial and complex free economic zones should be carried out
taking into account the peculiarities of each of the regions. In
order to achieve these objectives, it is planned to take practical
steps to increase public investment activity, attract domestic and
foreign investments. Further development of the social sphere is
envisaged, in particular, improving the activities of scientific and
educational institutions, providing highly qualified personnel to
industries, bringing international cooperation in this area to a new
level, primarily through the training of specialists and scientists
with world-class scientific knowledge. Along with this, it is
planned to further develop high-performance sports and children's
sports, and strengthen the role of the mass physical education
movement. Particular importance is attached to the successful
implementation of the Saglyk State Program, issues of maternal
and child health, proper measures for the prevention and
treatment of diseases, ensuring the availability of medical services
and the development of the pharmaceutical industry. An equally
important aspect is the further improvement of the cultural
sphere. In this plan, tasks have been set for the development of
national crafts, carpet making, song and music art, for the
fundamental study, preservation and popularization of the
ancestral cultural heritage, ensuring careful protection, study and
restoration of historical and cultural monuments, and it is also
planned to carry out works that meet the requirements of the time
in the field of domestic and international tourism.

The main goal of economic development is to create and
develop a competitive, highly efficient innovative economic
system through sectorial and structural transformations in
Turkmenistan, and an active investment policy. Among the
priorities are the technical and technological modernization of
domestic enterprises in accordance with international standards,
which will increase labor productivity. Special attention is paid to
updating the technological and regional investment infrastructure
in order to direct funds for the construction of new facilities, as
well as for the expansion of production facilities, reconstruction
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of enterprises, and technical re-equipment. A significant aspect is
the state support of the non-governmental sector and an increase
in its share in the economy, the expansion of the sphere of activity
of small and medium-sized businesses in various industries, the
development of various forms of public-private partnership and
ownership. In this context, it should be noted that work is relevant
to ensure effective management of state property,
denationalization and privatization of state property through
competitive bidding [3].

Thus, at the state level, it is envisaged to invest a set of
measures for the development of key sectors of the economy and
velayats, including the construction of large innovative joint
ventures, export-oriented and import-substituting industries,
improving food security, creating new jobs in all regions of the
country, and maintaining social security of the population. It
should be noted that, based on the accumulated positive national
experience and tremendous achievements, Turkmenistan is
making confident steps towards prosperity and progress. In
general, the socio-economic strategy of President Serdar
Berdimuhamedov, one of the main goals of which is to ensure the
interests of every Turkmen, fully meets the Sustainable
Development Goals of the United Nations.
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In May 2024, the 300th anniversary of the birth of the great
Turkmen classical poet Magtymguly Fragi will be widely
celebrated in Turkmenistan. The literary heritage of the
outstanding thinker and poet belongs not only to the Turkmen
people, but to the whole world. In this regard, the cultural and
humanitarian cooperation of Turkmenistan with foreign countries
in the field of studying the literary heritage of the brilliant thinker
has intensified [1, 2]. Thus, holding various festive joint events in
honor of the anniversary of Magtymguly Fragi in accordance with
the Resolution of the President of the Republic of Uzbekistan “On
the wide celebration of the 300th anniversary of the great
Turkmen poet and thinker Magtymguly Fragi.”

In June 2023, a seminar and literary evening were organized at
Ningxia University of the People's Republic of China, dedicated

78



to the 300th anniversary of the birth of Magtymguly, where
teachers and students exchanged their knowledge about the life
and work of the poet, read his poems in Chinese, Turkmen and
Russian. .

During this seminar, a short survey was conducted among
students: “How do you understand Magtymguly?” As a result, all
opinions boiled down to the fact that, filled with selfless and
sincere love for his Motherland and people, the great poet called
on the Turkmen tribes to unity. As noted, the deep ideological
content of Magtymguly’s works is one of the components of the
powerful philosophy of the countries of the East. The concepts of
good and evil that he reveals in his works, his calm observation of
human life, practical philosophical instructions - all this has a
pronounced coloring of Eastern philosophy.

Therefore, his poetry is very close to the Chinese reader. A
collection of Magtymguly's poems was translated into
Chinese and published in this friendly country. Magtymguly's
poems represent the richest treasury of the Turkmen national
spirit and national culture of the Turkmen people [3]. In his
poems, the poet describes such excellent qualities of the
Turkmen people as kindness, hard work, strength, courage,
perseverance and optimism. Magtymguly’s poetry gives a
deep understanding and insight into the national spirit of the
Turkmen people. His poems have always played an important
role in the formation of the Turkmen national character and
national spirit. Thus, Magtymguly’s poetry can help modern
Chinese youth become more deeply acquainted with the
Turkmen national character and culture of Turkmenistan.

A concert dedicated to the 300th anniversary of the birth of
Magtymguly Fragi is planned to be held at the Museum and
Exhibition Complex of the Russian Academy of Arts. The large-
scale dedication concert “The Fount of the Mind of Magtymguly
Fraga” will be attended by cultural and artistic figures of the
Russian Federation and Turkmenistan. The mono-opera
“Monologues of Magtymguly Fragi”, written by the famous
Turkmen composer Mamed Huseynov, will be performed here. A
large-scale vocal and instrumental work for soprano, cello and
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orchestra was created in the period 2007-2013 The mono-opera
includes five parts, which are based on the poet’s poems
“Calling”, “Beginnings”, “Sadness”, “Truth”, “Good and Evil”
[4] containing philosophical reflections in poetic form about
human life, fate, and spiritual quests.

In the Republic of Armenia, at the Yerevan State University, a
lecture was held dedicated to the work of the great Turkmen poet
and thinker Magtymguly Fragi. Teachers from the Turkmen State
University named after Magtymguly gave lectures on the work of
Magtymguly, during which students became familiar with the
biography of the poet, his creative heritage and patriotic poems.
Of particular interest was the artistic style of the language and the
form of Magtymguly’s poetry, as well as his ideological views.

It should be noted that strong partnerships have been
established between the two leading universities of Turkmenistan
and Armenia. As part of this cooperation, conferences, forums,
round tables, lectures and master classes are regularly held with
the participation of faculty and students from both countries.
There 1s an active exchange of experience with the aim of further
developing interaction between universities of the two friendly
states.

A series of classes on Magtymguly’s humanitarian views was
held at the University of Tsukuba and Higashiosaka High School
in Japan, which included lectures by Turkmen students who are
studying at leading Japanese higher education institutions.
Japanese students also actively participated in the events,
expanding their knowledge of Turkmen culture. As part of the
educational cycle, the University of Tsukuba also organized an
exhibition dedicated to the works of Magtymguly Fragi and the
national heritage of Turkmenistan. The events held contributed to
strengthening cultural ties between the two countries.
In March 2024, Geneva hosted a solemn event dedicated to the
300th anniversary of the birth of the outstanding Turkmen poet
and thinker Magtymguly Fragi, organized by the Permanent
Mission of Turkmenistan to the UN Office in Geneva at the Palais
des Nations. The cultural event was attended by high-ranking
representatives of the UN, UNESCO, diplomats from the
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countries of the region and FEurope, representatives of
international organizations, NGOs, the media and the Turkmen
diaspora. The speakers noted Magtymguly’s humanistic ideas
about peace, friendship and mutual respect between peoples, his
contribution to the formation of the Turkmen nation and the
significance of his heritage as part of world culture. As part of the
event, books of Magtymguly's poems in different languages and
figurines of the poet were donated to the UN Office in Geneva.
Video materials about his life and work were also shown, and an
exhibition of decorative and applied arts was organized.

Thus, although the world and social environment have
undergone significant changes over the past several centuries, the
importance of the great Turkmen poet-thinker and his poetry has
not diminished. Magtymguly’s ideas became even more valuable
for building a harmonious personality and forming a unified
national state.
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