CDEUTSCHE ir@ernationale Zeitschrift

fur zeitgenossische Wissenschaft

¢ ‘..:“'.‘
o..:.'."
DIZZW . - 2020

DEUTSCHE internationale Zeitschrift
fiir zeitgendssische Wissenschaft



; 6“

.

0
DIZZW t._ : 2020

DE UTSCHE internationale Zeitschrift

fiir zeitgendssische Wissenschaft

ISSN (Print) 2701-8369
ISSN (Online) 2701-8377

Deutsche internationale Zeitschrift German International Journal
flr zeitgendssische Wissenschaft of Modern Science

0 0

Ne71 2023 Ne71 2023

German International Journal of Modern Science is
an international, German/English/Russian/Ukrainian
language, peer-reviewed journal.

Deutsche internationale Zeitschrift fur zeitgendssische
Wissenschaft ist eine internationale Fachzeitschrift in
deutscher, englischer und russischer Sprache.

Periodizitat: 24 Ausgaben pro Jahr
Format - A4
Alle Artikel werden Uberprift.

nals

Edmund Holst (Salzburg) AT
Michaela Meissner (Kdln) DE
Klara Amsel (Liége) BE

Briana French (Cambridge) GB
Joleen Parsons (Manchester) GB
Dragomir Koev (Sofia) BG
Stanislav Stépanek (Praha) CZ
Valeriya Kornilova (Kyiv) UA
Dmitriy Aksenov (Lviv) UA
Valentin Bragin (Moscow) RU
Mirostaw Bednarski (Warsaw) PL
Daniela Villa (Florence) IT
Mattia Molteni (Rome) IT

Sylwia Krzeminska (Ljubljana) SI
Kate Kraus (Vienna) AT
Eleonora Lehmann (Berlin) DE
Alexander Dressler (Marseille) FR
Zdzistaw Matecki (Warsaw) PL
Adrian Borbély (Budapest) HU

Freier Zugang zur elektronischen Version des Jour-

Periodicity: 24 issues per year
Format - A4
All articles are reviewed.

Free access to the electronic version of journal.

Edmund Holst (Salzburg) AT
Michaela Meissner (Kdln) DE
Klara Amsel (Liége) BE

Briana French (Cambridge) GB
Joleen Parsons (Manchester) GB
Dragomir Koev (Sofia) BG
Stanislav Stépanek (Praha) CZ
Valeriya Kornilova (Kyiv) UA
Dmitriy Aksenov (Lviv) UA
Valentin Bragin (Moscow) RU
Mirostaw Bednarski (Warsaw) PL
Daniela Villa (Florence) IT
Mattia Molteni (Rome) IT

Sylwia Krzeminska (Ljubljana) SI
Kéte Kraus (Vienna) AT
Eleonora Lehmann (Berlin) DE
Alexander Dressler (Marseille) FR
Zdzistaw Matecki (Warsaw) PL
Adrian Borbély (Budapest) HU



Artmedia24

Anschrift:
Deutschland.

Industriestrale 8,74589  Satteldorf

E-mail: info@dizzw.com
WWW: www.dizzw.com
Chefredakeur: Reinhardt Roth

Druck: Einzelfirma Artmedia24, Industriestrale
8,74589 Satteldorf Deutschland

Der Redaktionsausschuss der Zeitschrift ist nicht
verantwortlich fur die veroffentlichten Materialien.

Fur den Inhalt der Artikel sind die Autoren veran-
twortlich
Die Meinung der Redaktion spiegelt nicht unbedingt
die Meinung der Autoren wider.

Bei Nachdrucken muss die Zeitschrift zitiert werden.

Das Material wird im eigenen Wortlaut des Autors
verdffentlicht.

Artmedia24
Address: Industriestrasse 8,74589 Satteldorf Germany.

E-mail: info@dizzw.com
WWW: www.dizzw.com

Editor in chief: Reinhardt Roth

Printing: Artmedia24, Industriestrasse 8,74589 Sat-
teldorf Germany.

Editorial board of journal is not responsible for the
materials published there.

Authors are responsible for the content of articles.

Opinion of editorial board may not coincide with the
opinion of authors.

In case of materials reprinting - link to journal is re-
quired.
Materials are publishing in author's edition.

Edition: Ne 71/2023 (December) — 71™"

Passed in press in December 2023

Printed in December, 2023

Printing: Artmedia 24, Industriestrasse 8,

74589 Satteldorf, Germany.

© Artmedia24

© Deutsche internationale Zeitschrift fir zeitgendssische Wissenschaft / German International Journal

of Modern Science



CONTENT

AGRICULTURAL SCIENCES
Dudar I., Ohorodnyk N., Pavkovych S., Ohorodnyk N.,
Pavkovych S., Lytvyn O., Khilinska L. Dudar I., Fihun D.
THE BOTANICAL COMPOSITION OF THE GRASS YIELD OF WINTER RAPESEED SEEDS UNDER
MIXTURE DEPENDS ON THE LEVEL OF MINERAL DIFFERENT SOWING RATES ...cciiiiiiiieeeeeiiieeeee e 8
NUTRITION .. 4

ECONOMIC SCIENCES

Adamova K. Ryabinina N., Salem BaHaj Yousef
THE USE OF DIGITAL TECHNOLOGIES IN THE DIRECTIONS OF DEVELOPMENT OF DIPLOMATIC
ACTIVITIES OF DEPOSITARY AND REGISTRAR RELATIONS BETWEEN RUSSIA AND YEMEN ............. 15
INSTITUTIONS ON THE WORLD MARKETS AND THE
SPECIFICS OF LEGISLATIVE REGULATION ................. 10

MATHEMATICAL SCIENCES

Akilov J.A., Dzhabbarov M.S.,

Gaybulov Yu. Sh.

MODELING THE INFLUENCE OF THE PRESSURE OF
THE FLUSHING LIQUID ON THE STRESS STATE OF THE
BOTTOM HOLE ZONE OF THE WELL....cceeevvvvvvinnnenns 18

MEDICAL SCIENCES
Mahmudov I.S., Aliyeva U.A.,
Mustafaeva S.Y., Mirzayeva L.A.
CLINICAL CHARACTERISTICS OF ACUTE DIARRHEA
DISEASES IN CHILDREN......ccttttiiiiiiiiiieieieeeeeeeeeeeneeeeens 27

PHILOLOGICAL SCIENCES
Toleukazina A.

THE ROLE OF Al IN EFL TEACHING AND LEARNING..30

PHYSICAL SCIENCES
Yurov V.M., Zhangozin K.N.

SOME QUESTIONS OF THE THEORY OF SOLUTION
VISCOSITY oot 34

TECHNICAL SCIENCES
Yusupov F., Ismailova Sh.R.

CORPORATE MANAGEMENT OF PRODUCTION AND
ECONOMIC ACTIVITIES COTTON PROCESSING
ENTERPRISE ....vviiiiiiiiiiiiiii e, 42



4 German International Journal of Modern Science Ne71, 2023

AGRICULTURAL SCIENCES

THE BOTANICAL COMPOSITION OF THE GRASS MIXTURE DEPENDS ON THE LEVEL OF
MINERAL NUTRITION

Dudar Ivan,

Candidate of Agricultural Sciences

Lviv National Environmental University
m. Dubliany, Str. Vladimir the Great, 1
Ohorodnyk Nataliia,

Doctor of Veterinary Sciences

Lviv National Environmental University
m. Dubliany, Str. Vladimir the Great, 1
Pavkovych Serhii,

Candidate of Agricultural Sciences

Lviv National Environmental University
m. Dubliany, Str. Vladimir the Great, 1
Lytvyn Olha,

Candidate of Agricultural Sciences

Lviv National Environmental University
m. Dubliany, Str. Vladimir the Great, 1
Khilinska Liubov

student of higher education

Lviv National Environmental University
m. Dubliany, Str. Vladimir the Great, 1
DOI: 10.5281/zenodo.10450546

BOTAHIYHUI CKJA TPABOCYMIIIKH 3AJIEXKHO BIJ] PIBHSI MIHEPAJIBHOI'O
KNBJIEHHSA

dynap IBan

KAHOUOAam CilbCbKO20CHOOAPCHKUX HAYK

Jvgi6coKull HayionanbHuil yHigepcumem npupoooKOpUCHY8aHHs.
m. [ybnanu, eya. B. Benukozo 1

Oropoanuxk Hartanis

O00KMOp BeMepUHAPHUX HAYK

Jvgi6coKull HayioHanbHull yHigepcumem npupooOKOPUCTLY6AHH S
M. [[yonanu, yn. B. Beauxoeo 1

IHaBkoBuy Cepriii

Kanouoam cilbCbKo20CnooapcbKux HayK

Jvgi6coKull HayionanbHull yHigepcumem npupooOKOPUCTLY 6AHH S
m. [ybnanu, eya. B. Benukozo 1

JlusTBuH Oabra

KAHOUOAam CiibCbKO20CHOOAPCHKUX HAYK

Jvgi6coKull HayionanbHuil yHigepcumem npupoooKOpUCHy8aHHs.
m. [ybnanu, eya. B. Benukozo 1

Xinincska Jo6oB

3000y8au suwoi oceimu

Jvgi6coKull HayionanbHull yrigepcumem npupoooKoOpUCHy 8aAHHSA
M. [yonauu, eyn. B. Beauxoeo 1

Abstract

The article presents the results of the study of the influence of the level of mineral nutrition on the botanical
composition of the herbal mixture. It was established that the fertilizer has a significant effect on the botanical
composition of the leguminous-cereal grass mixture. The introduction of complete mineral fertilizer NA5P60K60
leads to a decrease in the content of herbaceous forbs and contributes to an increase in the proportion of sown
grasses.

AHoTanis

VY craTTi HaBeneHi pe3yabTaTH JOCIIHKEHD BIUIMBY PiBHS MiHEPaJIbHOTO YKUBJICHHS Ha OOTaHIYHMI CKIiana
TpaBOCyMilIKu. BCcTaHOBIEHO, 10 yAOOpeHHS Mae€ 3HAYHWUK BIUIMB Ha OOTaHIUHWK ckiajg 0000BO-371aKOBOL
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TpaBOCYMIIIKA. BHeceHHs1 OBHOTO MiHepalibHOTO J100puBa N4sPeoKeo MPU3BOINTE 10 3MEHIICHHS BMICTY B
TPaBOCTOI Pi3HOTPAB’s Ta CIIPUsIE 301IBIIEHHIO YACTKH CIsIHUX TPaB.

Keywords: botanical composition of the grass stand, fertilizer, grass mixture.
KarouoBi ciioBa: 6oTaHiuHMIA CKIIa/l TPABOCTOIO, YAOOPEHHS, TPABOCYMIIIKa.

TBapHMHHHULITBO — BayKJINBA raly3b CLUIBCHKOTO TOC-
MOAApCTBa, 3HAYEHHS $KOI BHM3HAYAE€THCS BHCOKOIO
YaCcTKOIO y BUPOOHHIITBI BaIoBOi mpoaykuii. Bix iforo
PO3BUTKY 3aJI€)KUTh HAIIOBHEHHS PHHKY M’ ICOM, MOJIO-
KOM TOWO. TBapMHHHLTBO 3a0€3Medye CHPOBHUHOIO
MPOMUCIIOBICTh Ta HOCTa4a€e OpraHidyHi J0OpUBa, SIKi
MiBUILYIOTh POJIOYICTE IPYHTY Ta BpOXKaHHICTh
CUIBCHKOTOCIIONAPCHKHUX KYIBTYD.

Po3BUTOK TBapMHHHMLTBA 3aJEXWUTh BiJ pario-
HAJILHOI OpraHi3aiii MiliHOi KopMoBoi 6asu. [IpoBigHa
poJb y 11 CTBOPEHHI HAJIEXKUTh KOPMOBUPOOHUUTBY [7].
Crpareris po3BHTKY Iii€i ramy3i 0a3yeTbcs Ha iHHO-
BaIliTHUX, HAYKOEMHUX TEXHOJIOTISX, 30epeKeHHI JOB-
KIS, CTAJIOMY PO3BUTKY CITBCBKHX TepuTopiid. On-
HUM i3 KIFOUOBHX €JIEMEHTIB (OpMyBaHHS KOPMOBOI
0a3m € CTBOpPEHHS KOPMOBHIX YTilb Ha OCHOBIi Oara-
TOpiyHUX 000OBHX Ta 3/IaKOBUX TpaB. Kopmu 3 60-
0OBO-3J1aKOBHX TPABOCYMILIIOK HAWKpaIle 33 J0BOJIbHSI-
10Th (iziosoriuni notpedu TBapuH [4]. Ix 3enena maca
i CIHO XapaKTEePU3YIOThCSI BUCOKAMHU KOPMOBHMHU SIKO-
CTSIMH. 32 YMICTOM MOKUBHHX 1 O10JIOTIYHO aKTHBHUX
PECUOBMH 3eJieHa Maca € HENepeBEepIICHOI0 cepes iH-
X KopMOBHX 3aco0iB. CiHO, y CBOIO 4epry, MiCTUTh
BiTaMiH D, Ikl perynroe MiHepadbHUN OOMIH B Op-
raHi3Mi TBapuH. KpiMm TOr0, 6aratopiuHi 3J1akoBi i 60-
060Bi mpasu BUKOPHCTOBYIOTH [UISI TIPUTOTYBAaHHS
CiHaXxYy, CHIIOCY, OpUKETIB, TpaHyT Ta iH. [6].

OpmHUM 13 (aKTOpPiB MiIBUIICHHS iX HPOTYKTHUB-
HOCTI, € pallioHaJIbHa cCUCcTeMa yJOOpeHHs. YHEeCeHHs
HayKOBO-OOIPYHTOBAaHMX HOPM MiHEpPaJBHUX Ta Op-
raHiuHUX JOOpUB MOXe 3a0e3rnedynuT Oe3nedinnTHhi
OaJyaHC MOXXMBHUX PEUOBHUH i rymycy [8].

BcranoBieHo, mo moTeHIIHHA MPOIYKTUBHICT,
TOOTO 3IATHICTE TPABOCTOIO IIOBHINIE BHKOPHCTO-
BYBAaTH MOXKUBHI PEYOBHHH IPYHTY, TOOPHB 3aJIC)KUTh
Bix OOTaHIYHOTO CKIIaxy TpaBocToro [1,3].

Cepen OaraTr0X YMHHHUKIB, SIKi BIUIMBAIOTH Ha 00-
TaHIYHUI CKJIAJ Ta CTPYKTYPHO-(QYHKIIOHAJIBbHY Op-
TaHi3allil0 POCIMHHOTO TOKPHUBY B@KJIMBE Micle
nocijiae 3a0e3MnevyeHiCTh POCINH OCHOBHUMHM TMOXHB-
HHUMM eJIeMEHTaMHu [5].

TakuM YMHOM, B@KIUBICTH NPOBEACHHA I0-
CIII/DKEHB I10J10 BIUIMBY MiHEPAJILHOTO >KUBJICHHS Ha
OOTaHIYHHNA CKJIaJ] TPABOCTOIO HA/I3BHYAIHO BHCOKA.

O0'ekTOM JOCIIIKEHHS € TPOIEC POCTY i PO3BU-
TKy 0araTopidyHHX TpaB IIPH 3aCTOCYBaHHI MiHepab-
HUX TOOPUB.

[Ipenqmerom mociimKeHHS € OaraTopivHi TpaBH:
JIFOIIEpHA MOCIBHA, TPSICTHUIL 30ipHA, CTOKOJ0C Oe30¢-
TH, a30THI, pochopHi Ta KaniliHi J0OpHBa.

Cxema nmocnigy BKiIIoYana Taki Bapiantu: 1. bes
n06puB (koHTpoub); 2. PeoKeo; 3.NasPeoKeo kr/ra 11.p.

Bapiantu y100peHHs 3aKi1aieHi B TPhOXpa30BOMY
MOBTOpeHHI. Mi ymOoOpeHHSM pO3TamoBYBalId 3a-
XHCHI cMyru mmpuHoio 1,0 M. BukopucranHs TpaBo-
CTOIO0 BOXYKicHe. Bci crocTepekeHHs 1 BU3HAUCHHS
NPOBOJMJIACA 3TiTHO METOAMKH IPOBEACHHS JIO-
CIigHUX poOiIT Ha JyKax [2].

boraHivYHHI CKIIa] TPABOCTOI BH3HAYAIH PO30OH-
parwoyvu cepelHIo mpoOy Macor 1 Kr Ha OKpeMi rpymu
(3makoBi, 0000Bi, piI3HOTpaB’s), a BCEPEOHHI KOXKHOI
IPYIY — HA BUAM POCIIHH.

3a pesyibTaTaMd HANIUX TOCTIIKEHb, YacTKa
cistHUX TpaB OyJjia JOCHTh BHCOKOIO, i 3MiHIOBanach B
3aJI@KHOCTI BiJl PIBHS MIHEPaJbHOTO JKHBICHHS

(puc.1).
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Y 100peHHS TPaBOCYMIIIIKH ITOBHUM MiHEPaIhHUM
nmoopruBoM NusPeoKep 3a0e3rmednino HaWBHINY YacTKY
3JIaKOBHX TPaB y CTPYKTYpi ypoxkaro (62,9%). Lle mo-
B'S13aHO 3 BUCOKOIO €(DeKTHBHICTIO BUKOPUCTAHHS a30T-
HUX 100pHB 37TaKOBUMH TpaBaMH. 3aCTOCYBaHHS JIHUIIE
dbochopro-kamiitnux 100puB (PsoKeo) mpusBesno a0
3pOCTaHHs KiJbKOCTI 000OBHX TpaB y TPaBOCYMIIII
(46,5%). Buecenns PeoKeo mimBuIyBano BMiICT JTO-
[EpHU IOCIBHOI B 0O0OBO-3JIAKOBHX TPABOCTOSAX Ha
2,7% Ta 3HIWKyBaJlo 4YacTKy pizHoTpaB’s Ha 0,7%
nopieHsAHo 3 KOoHmpoaem. 3a0aKku cuM0i03y 3 6y1600u-
Kogumu bakmepismu 0000BI TpaBH 3abe3neymiin cede
azomom. BHecenHs nmmre GochopHUX 1 KaTiifHUX HO-
OpHUB CIIPHUSIIO POCTY YHCETHHOCTI 0000BUX Ta 30epe-
YKEHHIO IX y arpoLeHO3ax.

I'pymna pi3HOTpaB’sl y HOBOCTBOPEHOMY TPaBOCTOL
XapakTepu3yBajacsi NPUCYTHICTIO B Hifl OJHOPIYHHX
pOCIuH, cepesl SKUX TepeBaxana jnoboma Oina, rpu-
LIMKHU 3BUYAKHI, MUIIIH CU3NHN.

TakuMm yMHOM, MiHEpaJIbHE YJOOPEHHS Ma€ MO3H-
TUBHMH BIUIMB Ha OOTaHIYHMH CKJIAJl TPABOCYMIIIKH.
BHecenHst 100puB NPU3BOAMTH 10 3MEHIIEHHS BMICTY
B TPaBOCTOI HECISHUX 3JIaKiB 1, BiIIOBITHO, 301Jb-
IIEHHS YacTKM CisiHMX TpaB. Lle crnpuse migBUIIEHHIO
KOPMOBOI LIHHOCTI SIK 3€JICHOI, TaK i MOBITPSIHO-CYXO01
Macu KOpMYy.
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Abstract

M. [[yonanu, eyn. B. Beauxoeo 1

The article presents research results on the impact of different sowing rates of winter rapeseed seeds on yield.
It is demonstrated that a sowing rate of 0.8 million similar seeds per hectare resulted in the highest rapeseed seed
yield compared to sowing rates of 0.6 and 1.0 million similar seeds per hectare.

AHoOTAaNis

VY craTTi HaBeJEeHI Pe3yJIbTaTH JOCIHIIIKEHb 1010 BIUIMBY PI3HUX HOPM BHCIBY HACiHHs pillaky 03MMOro Ha
ypokaiiHicTs. [TokasaHo, 1110 3a HopMH BHCIBY 0,8 MITH CX0K. HAC./Ta CIIOCTEPIraBCsi HAUBUINKI ypo)Kail HACIHHS
pinaky, mopiBHsIHO i3 HOpMamu BuciBy 0,6 i 1,0 MiTH cX0X. Hac./ra.

Keywords: winter rapeseed, sowing rate, yield

Ku1104yoBi ciioBa: HaCciHHS pilaKy 03MMOTO, HOpMa BHUCIBY, ypoKai

Ha HOpMy BuCiBY pimaky 03MMOro BIUIMBae Oa-
raTo YMHHUKIB, 30KpeMa: YMOBH BHPOIILYyBaHHSI, Tep-
MiH IIOCIBY, COPT, NEPEANOCiBHINA 00pOOITOK TPYHTY,
norosa. Bix rycToTn CTOSHHS 3aJ€XHTh BHHECECHHS
KyJIbTypPOIO TOYKH POCTY BOCEHH 1 PO3BUTOK KOPEHEBOT
CHCTEMH, IO CYTTEBO BIIMBAE Ha 3MMOCTIMKICTH Ta
ypoxaiiHicTs [4].

OnTrManbHa TycTOTa MOCIBiB, HE3Ba)KalOYM Ha
MIPOBE/IEH] JOCITI/UKEHHS, AN OLNBIIOCTI POCIWH HE
Bu3Ha4yeHa. JUJIs ONTHMAaJLHOTO POCTY 1 PO3BUTKY
KyJbTYp HEOOXiHa Taka IUIOoIIa KUBJICHHS, MPH SKii

BOHH MaTHUMYTb BINOBIIHY KUIBKICTb IOKHBHUX pe-
YOBHH 1 BOJIOTH, OCKUIBKH SIK 3piJPKEHNH, TaK 1 3arymie-
HUH MOCIB BeJie IO 3HWKEHHS MPOYKTUBHOCTI [2].

V 3arymieHux mocisax, 4epe3 Hecrady CBITJa, Be-
JIMKA YaCTHHA MAroHIB 1 HABITh I POCIMHU BiAMHpPa-
10Th, @ Y THX SIKI B)KWJIN CIIOBIJIBHIOETHCSI PO3BUTOK,
BOHM CTAalOTh MEHII CTIHKUMH JO XBOpoO Ta
IIKiTHUKIB, POCIMHH BHUTATYIOTHCA, IO 30iIbIIy€E pH-
3WK BWJISTAHHS, TIPH IKOMY CIIOCTEPIraeThCs 3ari3Hine
LBITIHHA 1 HE TO3piBaHHS HACiHHS, a IIe BeJe 10 BTpaT
BpoXaro. Y 3arymeHHX II0CiBax TOYKa pPOCTY
3MIIIYy€ETHCS Bropy, a ILi¢ € TOJIOBHOIO NMPHYHMHOIO iX
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YIIKO/DKECHHS MOPO3aMH Ta MOXE IPU3BECTH JI0 3arH-
6exi. Kpim 1poro, B 3aryIieHux rnociBax CTBOPIOIOTHCS
J00p1 yMOBH 1Sl pPO3BUTKY IPUOKOBHUX 3aXBOPIOBAHb.
Ha 3arymenux mnociBax 3Ha4HO BaXkue BHPO-
IIyBaTH KyJIbTYpPH Ha HACIHHS, TOMY JJIsl PO3MHOXEHHS

MEepPCIEKTUBHUX  COPTIB  4YacTO  BUKOPHCTOBYIOTh
3pimkeHi i mmpoxopsimHi mociBu. IlpoTe, y Takmx
BUTMIANKAaX HEOOXigHO  3MIMCHIOBATH  MDKPSIHUI

00po0iTOK, a HACIiHHA JO3piBa€ HEPIBHOMIpHO, depe3
II0 HOT0 30MPaloTh PO3AUTFHIM METOIOM.

B ryctux mociBax gepe3 BUCOKY KOHKYPEHIIITO I10-
TipIIy€eThCs PO3BUTOK POCIIHH, L0 HETaTHBHO BIJIMBAE
Ha YHUCJI0 CTPYUKIB Ta KUIBKICTh HACIHUH B cTpyuKy. Lle
0cOoOJNMBO TMOMITHO y TiOpuaiB SIKi MarOTh OULIBIIY
3JIATHICTB /10 T'aJTyKEHHS.

VY 3pipKeHHX MOCiBaX 3HMKEHHS ypOXKaro IOsIC-
HIOEThCS HEpaliOHAIGHUM BUKOPHCTAHHSIM IUIOLI
kuBieHHS. KpiM 1pOTO, y TaKMX TMOCiBaX IiABH-
IIyEeThCs 3a0yp’ SHEHICTh, Yac UBITIHHS 30UTBITY€ThCS,
Yepes IO i 9ac 30MpaHHS Ha POCIHHI 3pOCTa€E Killb-
KICTh HEIO3PIMX HACIHMH, IO Bele JI0 BTPAT BPOXKAIO
1 moripmieHHs oro sxocTi [3].

Hopma BHUCIBY COPTIB pilaKy 03UMOT0 CTAHOBHTH
4-6 xr/ra, TOAi SK Ui TiOpUIiB HOpMa BHUCIBY CTaHO-
BUTSH 3,0-3,6 kr/ra. Ha TepuTOpisix 3 BACOKMM PU3UKOM
BUMEpP3aHHS HOPMY 0a)KaHO 3MEHIIIYBAaTH, 110 CIIPHSIE
KpalloMy pO3BHTKY OpraHiB Bereraiii 3a MEHILIOI JOB-
JKUHHU cTeOa.

3a cHpusTIMBOI MOroJM NpH IOCIBI Ta 3a ONTH-
MaJIbHOT TEXHIKH HOPMY IOCIBY 3MEHILIYIOTb, @ HpPH
0e3IuTy>KHii 00pOoOLi IPYHTY — 301IBLIYIOT.

I[Tpu panHiii ciBOi HOPMY BHCIBY 3MEHIIYIOTb, TOI
SIK TIPY Mi3HiHM — MiABUIIYIOTb.

PexoMeHIOBaHOIO HOPMOIO TIOCIBY piMaKy O3H-
moro € 80-100 cxoxux HacinuH Ha | M2,

Ha HOpMy BHCIiBY CcyTTe€BO BIDIHBae copt. Jlms
riOpuaiB, MOPIBHAHO 3 BUIBHO KBITYYHNMH COPTaMH,
HOPMY BHCiBY MOHa 3HIKyBatH Ha 20-30 % [1].

ToMy, BU3Ha9ar0u9y HOPMH BUCiBY HACiHHS pillaKy
03UMOro Tpeba Oparu 10 yBarMm KOHKPETHI yMOBH
perioHy BHpOILYBaHHS, TPHUBAIICTh BETeTAIIHOTO
TIepioJy 1 COPTOBI 0COOIMBOCTI KYJIBTYpH.

Mertol0 NpoOBENEHUX MOCTIKEHb OyJI0 BH3Ha-
YUTH YPOXKaWHICTh HACIHHS PillaKy 03MMOTI'0 32 Pi3HUX
HOPM BHCIBY.

VY nmocnmigax BUKOPHCTOBYBAJ M pIlaK O3UMUMA
copry Jlerion. Ha KOHTpOmBHIN MmiNSHIN BHCIBaIH
pinmak 3a HopMu BHCiBY 0,6 MIIH CXOX. Hac./Ta, Ha J10-
camiganx - 0,8 muH cxox. Hac./ra 1 1,0 MJIIH CXOXK.
Hac./ra.

3 naHuX TaONUII BHIHO, IO HalBHUIA ypO-
JKalHICTh HACIHHS piNaKy 03MMOTO CIlocTepiraiacs 3a
HopMH BHCiBY 0,8 MJIH cX0X. Hac./ra 1 cranoBwia 27,4
1/ra, 1mo OyJio BHIIE 32 KOHTPOJb Ha 2,7 1/ra (10,9%).
3a HopmH BHCiBY 1,0 MJIH CXOX. Hac./ra ypoxaiHiCTh
cTanoBmia 26,3 1/ra, mo Ha 1,6 w/ra (6,5%) Oinbiie 3a
KOHTpOJIb, poTe Ha 1,1 m/ra (4%) MeHIIe 3a HOpMY
BrciBy 0,8 MITH CX0OX. Hac./Ta.

Taommus
BB HOpM BHCIBY Ha BpOKalHICTh HACIHHSA PillaKy 03UMOTO
HopwMma BuciBy, o J1o KOoHTpoJII0
MJ'IH.I():XOX(. Hac}.l/ra Ypoxaid, wra /ra . %
0,6 (x) 24,7 - 100,0
0,8 27,4 2,7 110,9
1,0 26,3 1,6 106,5

OTxe, TIOCIB pilaKy 03uMOro 3a HopmH BHciBy 0,8
MJTH CXOXK. Hac./Ta 3a0e3MeunB HABHIIy BPOKAHHICTH
HaCiHHS.
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Abstract

The process of digitalization of the global economy affects all areas of the global financial market, its trading
and post-trading infrastructure, and significantly affects and even forms the main trends in the national financial
markets of developed and developing countries. Digitalization is the main driver of the modern development of
financial markets and contributes to the expansion of investment tools and changes in approaches and technologies
of trading and accounting. At the same time, there is a need to ensure the reliability of transactions and ensure the
openness of financial markets, facilitate access to national capital markets, unify rules and regulations for transac-
tions, regulate and supervise the financial sector, standardize requirements for transactions and payment and set-
tlement services for participants in transactions.

AHHOTALUA
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CTPYMEHTOB MHBECTHHO M3MEHEHUIO MOJIX00B U TEXHOJIOTHH TOProBiu U yueTa. [Ipu s3ToM Bo3HHKaeT He0OXo-
JIMIMOCTh 00OecTieueH sl HaJIeXHOCTH TPAH3aKIMI 1 00eCIIedeHUs] OTKPBITOCTH (DUHAHCOBBIX PHIHKOB, O0JIETYeHUs
JIOCTYTIAa K HAIIMOHAJBHBIM PHIHKAM KalUTaJl0B, YHU(UKAIIMH HOPM M IPABWII OCYUIECTBICHUS ONEpaluid, pery-
JMPOBaHMUS U Ha/3opa 3a GpuHaHCOBOW chepoil, CTaHaapTU3auny TpeOOBaHUH K TPAaH3aKIMAM U IUIATEKHO-pac-
YEeTHOMY OOCITY>XKMBAHUIO YYACTHUKOB OTIEpPaIIUi.
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Digital technologies are currently actively devel-
oping abroad and information about the main ideas is
being published. Most often, digital transformation is
associated with the tokenization® of digital assets and
other technologies that simplify the accounting and
transfer of information about digital assets. All rights to
digital assets are accounted for accordingly in the insti-
tutions of the depositary and registrar system.

A radical transformation in the financial world can
be achieved through modernization, which will com-
pletely change the approach to managing, using and
monetizing investments. Tokenization opens up new

! Tokenization is the process of replacing valuables (such as
money, stocks, credit card numbers, medical records) with

opportunities for creating a variety of financial prod-
ucts and allows everyone to invest globally, regardless
of their income or portfolio size. In a militarized form,
physical assets can be represented digitally and secured
by distributed registries. It is also possible to issue tra-
ditional assets in a paramilitary form.

Tokenization in blockchain technology is the pro-
cess of converting something of value into a digital to-
ken that can be used in a blockchain application. The
token is a share of ownership of the underlying asset
and can be created for both tangible assets, including
gold, real estate, bonds, debts and works of art, as well

tokens reflecting these values, which makes trading them
easier and safer.
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as intangible assets, including ownership rights and
product licensing. Moreover, indivisible assets can be
divided into token forms.

The importance of tokenization goes far beyond
access to investments; it could also facilitate the intro-
duction of new investment models. Currently, most in-
vestments use shareholder capital in an effort to opti-
mize profits and share price. For example, when you
buy shares of a company, you provide money in ex-
change for a share, but the way the company is run and
largely beyond your direct control. Because an organi-
zation uses smart contracts?, it can manage both finan-
cial investments and facilitate voting rights and/or own-
ership rights related to investments. There is the possi-
bility of incorporating the stakeholder capitalism
model, a popular management theory in the 1950s and
60s that promoted benefits provided to the wider com-
munity, not just to shareholders.

Is it possible to invest in a company through the
use of tokenization with the condition that the CEO
does not receive more than 100 times the average earn-
ings of employees, or otherwise the investment will be
automatically refunded? The actual figure of the United
States is 274 times higher than the average worker's
earnings. Alternatively, you can invest in advanced
technologies, for example, in the field of computer vi-
sion, and link the investment to the fact that the owner
will never sell the intellectual property of a company in
the defense industry.

The tokenization method allows you to store and
transfer native digital assets in a digital blockchain reg-
istry, which guarantees a global standard of authentic-
ity. The use of smart contracts ensures fast and con-
sistent execution of transactions, which reduces the
amount of administrative work and intermediaries,
which, in turn, reduces costs. At the same time, there
are problems that need to be solved if we want to use
tokenization to transform the market.

Comprehensive work is needed to regulate tokeni-
zation, which should include a global taxonomy and to-
ken definition. In order to implement such a system
more effectively, a stable legal framework and the de-
velopment of a regulatory framework for defining roles
and procedures in the process of creating value for dig-
ital assets are required. In addition, it is important to
identify the supervisory framework and persons re-
sponsible for monitoring and supervision in this area.
The combination of these problems with the chaotic na-
ture of the blockchain creates significant obstacles to
the large-scale implementation of tokenization.

There are several barriers to industrial-level deci-
sion-making and scaling, which makes tokenization
less valuable. The technology has a network effect, i.e.
its usefulness reaches its maximum when scaled and
distributed, which is not sufficiently stimulated at pre-
sent. As a result, large market players cannot work syn-
chronously, which leads to market fragmentation and
reduced liquidity. Despite the consortia's attempts to

2 A smart contract is a computer program that executes
agreements concluded between two or more parties, as a re-
sult of which certain actions occur when certain conditions
are met.

solve this problem, they face implementation difficul-
ties, including IP ownership, limited advantages for
large players, and difficulties in providing access to
new technology companies in the market and fintech
companies.

Security issues are growing in blockchain applica-
tions, which are being put in a difficult position due to
cybersecurity and attacks. However, the creation, man-
agement and protection of tokenization still remain
technologies in rough development. Therefore, there is
a need for a certain infrastructure that would facilitate
asset management and make it possible to connect to-
kenization with legacy systems during its smooth adap-
tation.

Tokenization, despite possible difficulties, can
provide a number of important development factors,
bring accessibility through fragmentation and speed up
calculations, creating greater liquidity. It is also possi-
ble to use the software in different time zones. Fast cal-
culations and high liquidity allow financial institutions
to switch from the current T+2 standard to almost real-
time calculations. Assets can be sold, settled and used
as collateral on the same day, which significantly
speeds up the circulation of money and is used for a
wide range of economic benefits.

Smart contracts can significantly facilitate and
change traditional financial processes, which will in-
crease efficiency and reduce costs for all participants.
In blockchain, assets can move almost instantly without
restrictions and problems, which makes them more mo-
bile and accessible to everyone. This is a huge potential
for investors and issuers who can benefit from all this.

Despite the many opportunities provided by to-
kenization, the next step is to work on consistent global
regulation and the development of production-level so-
lutions that are needed for wider adoption. Financial in-
stitutions should start considering the necessary infra-
structure to support tokenization, such as adaptation,
management and integration with legacy systems, to be
ready for the future financial sector, as investments in
tokenization technologies continue to grow and the
benefits of new assets become more apparent.

In recent years, distributed ledger technology
(DLT) has attracted a lot of attention from the financial
industry and regulators. DLT is a blockchain technol-
ogy that arose in connection with the advent of crypto-
currencies, when users issue and verify them, rather
than the central government. Tokenization is one of the
main DLT-related technologies in which multiple users
collaborate to reach consensus on the correct state of
data.

Since the moment virtual currencies were born, fi-
nancial giants have begun to explore the possibility of
using DLT in securities trading and performing post-
trading operations such as clearing and settlements. The
goal is to create safer and more efficient markets, be-
cause this issue is currently one of the most pressing.
For an in-depth understanding of how trading platforms



12 German International Journal of Modern Science Ne71, 2023

function and how the post-trading market infrastructure
is built, it is necessary to study this issue more deeply.

In recent years, financial institutions have experi-
mented with several proofs of concept in certain niches
of the trading and post-trading environment. For exam-
ple, the Australian Stock Exchange and Digital Assets
are creating a DLT system for clearing and settlement
of shares, which is scheduled to launch in 2023.
NASDAQ and Skandinaviska Enskilda Banken AB
then created a mutual fund trading platform that uses
blockchain technology. Since 2019, the French central
securities depository 1D2S has started using blockchain
technology to issue French commercial securities. In
addition, the Canadian Securities Exchange is develop-
ing a platform using DLT for clearing and settlement of
securities. This platform would allow firms to issue
shares and fixed income securities through the place-
ment of security tokens. In 2021, Deutsche Bérse, in
collaboration with Deutsche Bundesbank and the Ger-
man Financial Agency, developed and tested a settle-
ment interface for electronic securities that allows pay-
ments with central bank money. During testing, the
German Financial Agency issued ten-year federal
bonds (Bund) in the DLT system, where transactions in
the primary and secondary markets were also carried
out using DLT.[1]

An important goal of the European Commission is
to ensure consumers' access to innovative financial
products, taking into account both their protection and
financial stability. This forms part of the digital action
plan, which has four priority areas:

a) unification of the Single Digital Market,

b) adaptation of the legal framework legislation of
the European Union, taking into account digital inno-
vations,

c) promotion of data-based financing,

d) mitigation of risks associated with digital trans-
formation, such as increasing the sustainability of the
financial system in the digital the environment.

Certain goals have been set to regulate the DLT
pilot mode. First of all, the European Commission
thought about legal certainty and compliance of the reg-
ulatory framework with the intended use of technology.
Stimulating innovation is the second goal, and this can
only be done by removing legal obstacles to the use of
DLT. However, the use of this technology is still lim-
ited due to the lack of consideration of legislation,
which also acts as a barrier. Previously existing regula-
tions have tried to be technologically neutral, but legal
interpretations can be a big obstacle to the development
of this innovative technology. It is necessary to adopt
new regulations that will take into account the specifics
of DLT.

Article 3 of the CSDR [2], for example, may be
considered an obstacle, since it requires transferable se-
curities that are traded on the trading floor to be rec-
orded in the form of an entry in CSD or on before the
expected settlement date. Thus, a DLT system without
the issuer's central depository providing a notarial func-
tion may be unacceptable from the issuer's point of
view. In addition, Article 38 of the CSDR requires that
the Central Securities Depository and its participants in
all storage chains separate their clients' securities in

their accounts from those of any other client and, if ap-
plicable, from their clients. However, a security ac-
count with which a debit or credit operation is possible
may not exist in the DLT environment. The European
Commission is currently of the opinion that the pilot
regime is useful, allowing for the release of some exist-
ing market infrastructure requirements for trading and
settlement of transferable securities. In this way, these
infrastructures can experiment with the technology and
assess when and how its full potential will be realized.
It will also provide valuable knowledge to legislators to
assess whether more extensive changes should be made
to existing financial legislation.

The DLT pilot mode focuses on requirements for
multilateral trading mechanisms (MTFs) and securities
settlement systems (DLT SSS). DLT MTFs are defined
as multilateral trading platforms operated by an invest-
ment firm or market operator that only allow trading in
transferable DLT securities and that can be authorized
on the basis of transparent, non-discretionary, uniform
rules and procedures to:

a) ensure initial accounting of transferable DLT
securities,

b) settle transactions in transferable DLT securi-
ties against payment,

¢) provide custody services in relation to DLT
transferable securities or, where applicable, related
payments and collateral provided using DLT MTF.

The securities settlement system, managed by the
central securities depository and called DLTS, is de-
signed to settle transactions with securities that will be
transferred to DLT. Payment for transactions with se-
curities is carried out by contrasting payments. Accord-
ing to CSDR, the completion of the transaction with the
made party occurs when transferring cash, securities or
combinations thereof.

The proposal defines «market infrastructures» in a
broad sense, as it considers multilateral trading mecha-
nisms (MTFs) as market infrastructures. In contrast, the
Committee on Payments and Market Infrastructure
(CPMI) and the International Organization of Securi-
ties Commissions (I0OSCO), which published the Prin-
ciples of Financial Market Infrastructure [3] on April
16, 2012, consider only payment systems, central secu-
rities depositories, central counterparties, securities set-
tlement systems and trading vaults as market infrastruc-
ture, but not MTFs. The CSDR then established that
central banks can be authorized if they offer at least a
securities settlement service, making CSD and SSS ra-
ther equivalent. While the financial industry recognizes
the role that DLT can play in clearing and settlement
activities, it was initially thought that trading platforms
or other trading means were less likely to be affected
by the technology.

The argument was that trading platforms or an
electronic copy available to other trading tools still
need to find counterparties, which will not change
when using DLT. Rather, the European Commission is
of the opinion that DLT can provide settlements in al-
most real time, thereby making trading and settlements
almost instantaneous. Thus, DLT MTFS will be al-
lowed to also provide settlement services, a service that
was originally reserved for CSD. Consequently, in the
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pilot mode, the requirement that trade and settlements
should be carried out by two different institutions is
thus no longer imposed. Paradoxically, DLT SSSS are
only allowed to settle DLT transferable securities
against payment, which means they cannot offer trad-
ing services. This can cause problems with equal play-
ing conditions, as DLT MTFS can offer settlement ser-
vices, while DLT SSS cannot offer trading services.
Thus, DLT MTF will be allowed to perform basic no-
tarial and settlement services that are otherwise per-
formed by central depositories, while they only need to
comply with a few equivalent Central Depository rules.
By performing the same activity, DLT MTF could thus
provide CSD services subject to lower regulatory
standards than DLT SSS.

With regard to MTF DLT, the proposal provides
that they are subject to all the requirements applicable
to MTF in accordance with MiFID Il and MiFIR [4],
except in cases where its operator requests exceptions
from its competent authority, which can provide them.
Before a DLT market infrastructure operator wants to
become active, they must go through the same authori-
zation procedure as a traditional MTF or CSD, but in
this way they can specify the exceptions they seek.
However, the competent authority may require the op-
erator to comply with additional conditions to ensure
investor protection, market integrity and/or financial
stability.[5]

The complexity of implementing digital technolo-
gies is recognized by many analysts and managers of
key banks. Robin Vince, President and Chief Executive
Officer of BNY Mellon, commented on this issue: «A
comprehensive regulatory framework is needed, but
most of its foundations already exist and can be ex-
panded by regulating traditional assets». [6]

To fully realize the potential of the digital asset
ecosystem of the future, public and private leaders must
work together to create a smart regulatory framework
that combines traditional and digital asset systems.
Cryptocurrencies may dictate terms in the headlines,
but in fact they are only a small part of the world of
digital assets. The basis of such a base should be based
on two principles. First, regulation should allow the fi-
nancial industry to use innovations and new technolo-
gies wisely. This is a recognition that the old ap-
proaches are already becoming irrelevant and it is nec-
essary to bring to life a new approach that will help the
industry not to remain in the past.

A fairly long period has already been passed,
where many generations of effective financial princi-
ples have been observed. With respect to traditional as-
sets, such as cash, stocks and bonds, its presentation in
a digital registry can be considered a breakthrough, es-
pecially since the original computer registries and real-
time payments were paper before them. This develop-
ment can improve the accuracy of accounting, make it
easier to process certain types of assets, such as, for ex-
ample, real estate and loans, as well as reduce labor in-
tensity and improve the efficiency of calculations.

The new market infrastructure that benefits the fi-
nancial system can be maintained using distributed
ledger technology, which is the basis for crypto assets.
There are several examples of taking advantage of this

new technology, such as tokenized bonds and central
bank digital currencies, which are being studied by ma-
jor jurisdictions.

In the fall of 2022, the Federal Reserve Bank of
New York and the Monetary Authority of Singapore
announced a joint effort to explore how the central
bank's wholesale digital currencies can improve the ef-
ficiency of cross-border wholesale payments using
multiple currencies. [7] Therefore, research and inno-
vation related to digital ledger technology should be en-
couraged rather than penalized in future regulatory
frameworks.

Regardless of the type of organization, asset class,
or new technologies, maintaining the basic principles
of customer protection, orderly markets, and clear reg-
ulatory guidance is the second principle. The financial
system as a whole can be undermined if digital assets
do not comply with these principles. We should keep in
mind that while the characters and products in the fi-
nancial market may change, the scenario of confusion
remains familiar due to the effects of mixed customer
assets, poor transparency of information and lack of in-
ternal controls.

Despite the active development of technologies, it
is necessary to use existing and relevant concepts for all
market participants and assets, regardless of their tech-
nological state. Among such concepts, it is important to
pay attention to adequate management, delineation of
customer assets, accurate accounting, compliance with
security and technology standards, capital and liquidity,
certain limits for credit risks, ensuring protection
against money laundering, effective risk management
and compliance with regulatory restrictions.

Without rules and a regulatory perimeter, banking
institutions will not be able to function and provide
their services. Today, thanks to this perimeter, they not
only fulfill their obligations, but also receive privileges.
An important component of this perimeter is trust, the
most valuable currency in the global financial system.

The trust of investors and the public sector is a key
factor that determines the success of the financial sys-
tem as a whole. That is why it is so important to know
that there are clear rules in the game. Without trust, our
financial system will not be able to provide anything
useful and honest.

In addition, it is necessary to understand that the
lack of confidence in the financial system can lead to
the suppression of the use of new technologies that can
help the development of the industry. Thus, the creation
and maintenance of rules and regulatory perimeters is a
necessity that allows our financial system to exist and
develop in a world of constant changes and challenges.

Distributed ledger technology (DLT) is increas-
ingly of interest to institutional investors, and this
opens up new prospects in the financial sector. How-
ever, the digital asset space is at risk from disruptive
innovations to disruptive behavior in general. This may
result in limited access to the technology for all inter-
ested parties.

To prevent this, a comprehensive regulatory
framework is needed, which must be adapted to meet
the requirements of the DLT. Many of the principles
and rules applied to traditional assets can be extended
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to digital assets as well.

It is important to understand that these regulations
already exist, and expanding their scope to digital as-
sets will ensure consumer protection, prevent market
manipulation and increase transparency in the turnover
of digital assets. It is precisely such measures, com-
bined with bold innovations and respect for the rights
of all participants, that can make DLT the next financial
frontier.

In the search for a way to improve the financial
system, it becomes clear that it is necessary to use in-
novations in the field of digital assets. However, with-
out establishing rules and sound regulatory principles,
the risks to customers and the system as a whole may
be too high.

In order to achieve a balance between innovation
and security, special attention must be paid to protect-
ing trust in the financial system. It is the most valuable
asset.
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This scientific article is devoted to the study of the directions of development of diplomatic relations between
Russia and Yemen. The article analyzes the history of diplomatic relations between the two countries, the main
problems and challenges facing them, as well as prospects for strengthening cooperation. The study analyzed the
potential for the development of cooperation in such areas as economics, energy, culture and education. The key
factors contributing to the development of relations, as well as possible obstacles to cooperation were identified.
In conclusion, the article draws conclusions about the prospects for the development of diplomatic relations be-
tween Russia and Yemen, and identifies areas for further research in this area.
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Introduction. Russia and Yemen have long-stand-
ing historical ties, but in recent years, economic and po-
litical difficulties have led to a weakening of relations
between these states. Russia is the largest arms exporter
to Yemen, but at the same time, the trade turnover be-
tween the two countries leaves much to be desired. In
2020, the trade turnover between Russia and Yemen
amounted to only 11.7 million US dollars, while be-
tween Russia and Saudi Arabia - 1.7 billion US dollars.

The problems between Russia and Yemen are not
only related to trade, but also to the military conflict in
the region. Yemen has been in a state of civil war since
2015, and Russia is one of the participants in the inter-
national coalition that supports the Yemeni govern-
ment. In addition, Russia and Yemen have a common
problem with terrorism and extremism. In light of these
problems, it is necessary to consider the possibilities of
further development of interstate cooperation between
Russia and Yemen, including the economic, political
and military spheres, in order to strengthen relations
and resolve the conflict in the region.

The main part. Today, against the background of
the difficult geopolitical situation in the Middle East,
the issues of diplomatic relations between Russia and
Yemen are becoming increasingly important. In addi-
tion, Russia and Yemen have significant potential for
developing economic cooperation, especially in the
field of energy and other industries.

Diplomatic relations between Russia and Yemen
have a long history that dates back to the Soviet period.
In 1967, after the separation of South Yemen from the
British Empire, the Soviet Union established diplo-
matic relations with the new state.

In 1986, after the unification of South and North
Yemen into a single state, Russia continued to maintain
diplomatic relations with Yemen. In 1990, after the uni-
fication of the GDR and the FRG, Russia was one of
the first states to recognize the Republic of Yemen.

In recent years, relations between Russia and

Yemen have become more intense. In 2009, as part of
Yemeni President Ali Abdullah Saleh's visit to Mos-
cow, an agreement on cooperation between Russia and
Yemen was signed. In 2013, Russian President Vladi-
mir Vladimirovich Putin and Yemeni President Abd
Rabbu Mansour Hadi signed an agreement on friend-
ship, cooperation and partnership between the Russian
Federation and the Republic of Yemen. However, in
light of recent events such as the war in Yemen, rela-
tions between Russia and Yemen have begun to
change. Russia stands for a peaceful settlement of the
conflict in Yemen and supports the idea of a national
dialogue between the conflicting parties. In addition,
Russia also provides humanitarian assistance to
Yemen. [1] At the moment, relations between Russia
and Yemen are developing in several directions:

1. Military-technical cooperation. Russia is the
largest supplier of weapons to Yemen, especially in
terms of heavy weapons, including tanks, self-pro-
pelled artillery and other military equipment. Recently,
Russia and Yemen have been actively discussing the
possibility of expanding military-technical coopera-
tion, including the supply of new types of weapons and
training of military personnel.

2. Economic cooperation. Russia and Yemen are
striving to develop economic ties, although the volume
of trade between these countries is still small. Recently,
Russia and Yemen have been actively discussing the
possibilities of expanding cooperation in trade, energy
and agriculture.

3. Political cooperation. Russia and Yemen main-
tain dialogue at the political level and actively cooper-
ate within the framework of international organiza-
tions, including the United Nations and the League of
Arab States.

4. Humanitarian cooperation. Russia provides hu-
manitarian assistance to Yemen within the framework
of international programs aimed at combating hunger
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and poverty, as well as supports medical care and edu-
cational projects.

Despite the existing diplomatic relations, Russia
and Yemen face a number of problems and challenges
that can have a negative impact on bilateral relations.
Some of these issues and challenges include:

1. The war in Yemen: The conflict in Yemen,
which began in 2015, has become a major problem for
relations between Russia and Yemen. Russia supports
a peaceful settlement of the conflict and a national dia-
logue between the conflicting parties, while the Repub-
lic of Yemen is at war, which makes it difficult to de-
velop cooperation between the two countries.

2. Economic problems: Economic difficulties in
Yemen may hinder the development of bilateral rela-
tions, as Yemen is one of the poorest countries in the
world. In addition, economic sanctions against Russia
may also have a negative impact on trade and invest-
ment between the two countries.

3. Security: Security issues are also a challenge for
relations between Russia and Yemen. Yemen is located
at the intersection of the routes between Africa and
Asia, and is located near the Blue and Red Seas, which
makes it a strategically important place. However,
problems with terrorism and piracy in this region may
pose threats to the security of the two countries.

4. Humanitarian situation: Yemen is facing a seri-
ous humanitarian crisis caused by the conflict, which
has affected many sectors of the economy and social
sphere. Russia provides humanitarian aid to Yemen,
but the scale of the problem requires more attention that
is serious and cooperation between the two countries.
[2]

Thus, solving these problems and challenges can
be a key step in the development of diplomatic relations
between Russia and Yemen. In addition, the develop-
ment of economic cooperation can contribute to
strengthening relations between the two countries, es-
pecially if we take into account the prospects for oil and
gas trade, as well as the development of other industries
such as agriculture and fisheries. [3]

In order to determine the potential for strengthen-
ing cooperation between Russia and Yemen, it is nec-
essary to analyze opportunities for expanding coopera-
tion in various fields.

1. Economic cooperation: Russia and Yemen have
the potential to expand economic cooperation, espe-
cially in the oil and gas industry, in which both coun-
tries have significant resources. Russian companies are
already working in the oil and gas sector of Yemen, and
this cooperation can be further expanded. In addition,
agriculture and fisheries may also present opportunities
for cooperation, given the traditional development of
these industries in Yemen.

2. Trade: is an important area of cooperation be-
tween Russia and Yemen. The volume of trade turnover
between the two countries has not been very high in re-
cent years, but it still has potential for growth. The main
goods that Russia exports to Yemen are petroleum
products, metals and food products, as well as many
other goods. Yemen, in turn, exports goods such as cof-
fee, textiles, fruits and nuts to Russia. A possible area
of cooperation in the field of trade between Russia and

Yemen may be the expansion of the range of goods that
can be exported and imported between the two coun-
tries, as well as an increase in trade turnover. To do this,
work can be carried out to improve the infrastructure
for the transportation of goods and to assist entrepre-
neurs and businesspersons from both countries in estab-
lishing contacts and establishing business relations. In
addition, work can be carried out to attract investments
in trade projects between Russia and Yemen, which can
accelerate the development of trade relations between
the two countries.

3. Energy: Russia is one of the largest oil and gas
producers in the world, and Yemen has significant re-
serves of oil and natural gas. The development of coop-
eration in the energy sector can be mutually beneficial
for both countries.

4. Science and technology: represent a promising
area of cooperation between Russia and Yemen. Russia
is one of the world's leading scientific and technologi-
cal centers and has a well-developed system of scien-
tific research in various fields. Yemen, in turn, has the
potential to develop the scientific and technical sector,
which can be used to solve various problems faced by
Yemeni companies and organizations. A possible area
of cooperation in the field of science and technology
between Russia and Yemen may be the organization of
joint research projects that can lead to the development
of new technologies and products that can improve the
lives of people in both countries. In addition, Russia can
provide assistance to Yemen in developing its scientific
and technical infrastructure by training Yemeni scien-
tists and researchers in advanced research methods and
helping them gain access to new technologies and
equipment.

5. Education and culture: Russia can become an
important partner for Yemen in the field of education
and culture by providing educational programs and ex-
perience in the field of cultural exchange. The countries
have common cultural ties, and this can be used to
strengthen diplomatic relations between the two coun-
tries. Russia can offer Yemen assistance in preserving
and restoring historical monuments such as Shibam, a
city of high-rise buildings that has been recognized as
a UNESCO World Heritage Site.

6. Diplomatic dialogue: Russia and Yemen can co-
operate within the framework of diplomatic dialogue
on various issues, such as combating international ter-
rorism, resolving conflicts in the region and resolving
humanitarian issues. This can be achieved through
strengthening the exchange of information and opin-
ions between the two countries, as well as through reg-
ular meetings of senior diplomats.

Thus, there is a huge potential for expanding co-
operation between Russia and Yemen in various fields.
Russia and Yemen can strengthen economic, cultural
and security relations, as well as develop diplomatic di-
alogue and cooperation in the economic, social and hu-
manitarian spheres.

The analysis of the prospects for the development
of diplomatic relations between Russia and Yemen
should take into account the current situation in the
country, the region and the world as a whole, as well as
the interests and needs of both countries.
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On the one hand, Yemen remains a fragmented
and unstable State in which armed conflicts, terrorist
acts and a humanitarian crisis continue. In these cir-
cumstances, the development of diplomatic relations
with Yemen may be a challenge for Russia. However,
Russia has experience working in difficult regions and
can offer its services in resolving conflicts and restoring
peace in Yemen. [4] On the other hand, Russia and
Yemen have common interests in the region, including
the fight against terrorism, energy security and the de-
velopment of trade and economic cooperation. In this
regard, Russia can use its experience in these areas to
strengthen relations with Yemen.

In general, the prospects for the development of
diplomatic relations between Russia and Yemen de-
pend on many factors, including political stability in
Yemen, the interests and needs of both countries, as
well as global changes in the world.

Conclusion. Thus, cooperation between Russia
and Yemen has the potential to strengthen in various
fields such as economics, trade, science and technol-
ogy, education and culture, energy and tourism. Both
countries have their own strengths and achievements in
various fields, which can be a starting point for the de-
velopment of cooperation. Russia and Yemen already
have a certain level of cooperation, but much more can
be done to strengthen relations between the two coun-
tries. It is important to continue working to expand the

exchange of experience and knowledge, strengthen cul-
tural ties, develop economic cooperation and trade, as
well as establish contacts between representatives of
the business communities and investors of both coun-
tries. Successful cooperation between Russia and
Yemen can not only improve economic and cultural re-
lations between the two countries, but also contribute
to solving common global problems such as the fight
against terrorism and stabilization of the situation in the
Middle East.
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Abstract

The article considers the mathematical modeling of the effect of hydrodynamic pressure and filtration of
flushing fluid on the stress state of rocks in oil and gas well drilling. Using the finite difference method, the effect
of pressure and filtration of the flushing liquid on the stress state of rocks in the bottomhole zone of the well is

theoretically investigated.
AHHOTALUA

B crarbe paccMaTpuBaeTcs MaTeMaTHIECKOE MOJICITMPOBAHNE BIMSHUS JIaBJICHUS U QMIIBTPALUK IIPOMBIBOY-
HOH )KHIKOCTH Ha HaNPsDKEHHOE COCTOSTHUE TOPHBIX MOPOA B OypeHUH HEPTAHBIX U Fa30BBIX CKBAXXHH. MICTIONB3Y s
METO]l KOHEYHBIX Pa3HOCTEH, TEOPETHUECKH HCCIIeTyeTCs BIUSHHUE JaBJICHUS U (QUIbTPALIH TIPOMBIBOYHOM SKUI-
KOCTH Ha HaIPsKEHHOE COCTOSIHHE TOPHBIX MOPOJ MPH3a00HHOM 30HBI CKBAKHUHBI.

Keywords: drilling of wells, filtration of washing liquid, radial and angular stress components, finite differ-

ence.

KiroueBble c1oBa: OypeHHe CKBaKUH, (GMIIBTPAIUS TPOMBIBOYHON JKUKOCTH, paraibHas U yTiIOBas KOM-

IOHECHTHI HAIIPSXKCHUA, KOHCYHAA Pa3HOCTh.

Beenenne

Bonpocam ucciae10BaHus HAPSHKEHHOTO COCTOSI-
HUS NTPHU3a00IHON 30HBI NPU QHILTPALUK JKUIKOCTH
WIN Ta3a MOCBSIIEHB MHOTOYHCIICHHBIE Pa0OTHI, W3
KOTOPBIX MOXXHO OTMETHTS [1-8]. B aTHX paboTax yka-
3aHO Ha CYIIECTBEHHYIO POJIb (DUIBTPAIMOHHOTO /1aB-
JICHWS Ha pa3pylIeHHe TOPHBIX MOPOd, OCBOCHHE TIPO-
TYKTHBHBIX TOPHU30HTOB WM THIPABIMUYECKUIl pa3phIB

iacta. JIabopaTOpHBIMH HCCIICTOBAHUSIMH U TPOMBIC-
JIOBBIMH SKCIIEPUMEHTaMH YCTaHOBJIEHO, YTO Ha 3¢-
(DEeKTHBHOCTP pa3pyIeHUs TOPHBIX TOPOJI ONPEEIISIO-
Liee BIMSHHE OKa3bIBaeT MPOHHUIAEMOCTh TOPOA[6-7].
@unbTpanys OypoBOro pacTsopa B paspymaeMylo Io-
POy pa3rpy’KaeT CKeJeT M TeM CaMbIM O0JIerdaeT pas-
pyuerne. [Ipn OypeHMH TPOHHMIAEMBIX MOPOJ JKHA-
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KOCTh B TIOPOBOM IPOCTPAHCTBE CKUMAETCS TMOJ BO3-  PA3IMYHBIX MEpeMElIeHUsIX cTpyu. [lpu aToM, orpanu-
JNCHCTBUEM YAapHOH CHIJIBI CTPYH, YTO YMCHBIIAET  YWBAIUCH pEIICHHUEM (DUIBTPAIIMOHHOW 33a]1auu U HE
JuddepeHIratbHOe TaBJICHUC B CKBOKUHE M NMPUBO-  PACCMATPHUBAIOCH HAIMPSDKCHHOE COCTOSHHE TOPHOM
JUT K YBEJIHMUYCHHIO MEXAaHUYECKOW CKOPOCTH MPO-  MOPOJBI IMOJ ACHCTBHEM (HIIBTPALMOHHOTO JIaBICHHUS.
XOJIKH. B nmanHO# paboTe paccMaTpHUBacTCs MaTEMAaTUYECKOE
Tax xak OoJpImast 4acTh pa30ypHUBacMOTo pa3pe3a  MOJCIUPOBAHME BIUSHHUA THAPOINHAMUYIECKOTO JaB-
CKBa)XWH IIPEICTABIICHA IPOHUIAEMBIMH TIOPOAAaMH,  JICHHS IPOMBIBOYHOM KHIKOCTH Ha HANPSHKCHHOE CO-
CYIIECTBEHHOE MECTO B M3YUCHHH MEXaHH3Ma pa3py-  CTOSHHE TOPHBIX IMOPOJ Mpu3a00iHOM 30HK B OypeHHN
IICHUS] TOPHBIX IOPOJ CTPYSMH KXUIKOCTH 3aHHUMAaeT  HE(QTIHBIX U ra30BBIX CKBAXKHH.
W3ydYeHHE HaNPsHKCHHO-Ie(POPMHPOBAHHOTO COCTOSI-
HUS ¥ pa3pyILICHUs TOPOJIBI IO eiicTBHEM (QUIbTpa- 1. OcHoBHBIE ypaBHEHUsI
LIMOHHOTO MOTOKa kuakoctu. B [1, 4, 6, 7] uzydeHsl OCHOBHBIC YpaBHEHHs HaNpPsHKEHHO-AehopMupo-
3MIOPHI TOPOBOTO IABJICHUS B 3aBUCUMOCTH OT CBOWCTB ~ BAHHOT'O COCTOSIHHUSI TOPHBIX MTOPO/T C Y4€TOM (pHIbTpa-
TOPHOM MOPOIBI M (DMIBTPYIOMICHCS XUAKOCTH NPU  IIMOHHOTO MOTOKA KUAKOCTH PACCMOTPEHO B paboTax
[9,10]. YpaBHEHUSs ABMKEHUS UMEET BUJL
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2. ®uabTpanys NPOMbIBOYHOMH KUAKOCTH B NPU3a00iiHOI 30He CKBaKUHBI

HccnenoBanus ruipoMexaHndecKkoro crnocoba OypeHust HeTSIHBIX U Ta30BbIX CKBAXKMH OCHOBAHO HA Mare-
MaTUYECKOM MOJEIMPOBAHUH HANpPSDKEHHOTO COCTOSIHUSA TOPHBIX MOPOA MOA AECHCTBUEM CKHMAIOLIETO BO3MAEH-
CTBHS (PMIIBTPALIMOHHOTO TIOTOKA POMBIBOYHOI skuIKocTH. OHO TpeOyeT B MEpBYIO 04epe/ib, ONpeIelieHue TIe-
pepacripesieneHus JaBjIeHus B 30He pa3pyLIeHus MPOHNUIaeMOW OPOJIbl Ha 3a00€ M IO IIACTy, 00YCIOBICHHBIX
¢unpTpaToM OypOBOTO PACTBOpA, HOCTYTAIOIIETO MO JABICHUEM U3 CKBAXHHBI.

PaccMoTpuM O€ckOHEUHYI0 YNPYro-OpUCTYIO cpefly, cojepiKalled cdepudeckyro monocts paauyca [ .
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KIJKOCTH P (t) . Onpenennm pacnpeserneHue HopoBoro gapieHus B obnactu Fy < I' < +00 . B jaHHOM ciyyae
HCKOMOE JJaBJICHNE ONMCHIBACTCS yPaBHEHHEM ITHE30IPOBOTHOCTH B C(HEPUUECKOI CHCTEME KOOPANHAT:
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BBeznem HOBbIE Oe3pa3MepHbIC BETMYHHBI
. r -t _ _ P, — P; _ t
r:_’t: p p pnﬂ: 1 p]:_jl Z:_in (*)
fo t po Po Po o

u neperumieM (2.1)-(2.3) B 6e3pa3MepHbIX BETHYHHAX:

o _10o(.,p _

EzZrTE(rZEj’ (1< T < +o0), (2.4)
p(r,0)=p,, (@7 <+x); (2.5)

PALE) = P;(€) Plroot) =P, ({>0), (26)

rae tX pO — HCEKOTOPBIC XapaKTCPHbIC 3HAYCHUA BPCMCHU U J1ABJICHUSA (B pacyeTax 3a tx MbI IPUHUMACM

KOHeuHoe Bpems cyeTa T, a 3a [J; — MakCHMalbHOE OCEBOE JIABJIEHUE CTPYH).
Perrenue 3amaun (2.4)-(2.6) HETPYIHO ITONTYYUTh B aHATUTHYECKOM Buae. [ cirydast, koraa
p;(t)=p,(a, +a, cosat), re. p;(t)=a,+a cosmt),

OHO MMEET BHU]]

oAy -1 oa o (@
p(r,f)="erfc—=+—-—2¢e '? cos| of —,/—T |,
2r  24f er 2
rae @—4dactota  KOJeOaHWi, o =ot,; a, =1, &, = 0 —cootserctByer  «ynmapHOMy»,
=0, a;, =1— nepuonuueckomy, 8, =1, &, =1—nynscupyrouemy Bo3eicTBHIO KHIKOCTH.

3. Pacuer nepemeneHuii 1 KOMIIOHEHT HATIPSKEHUSI
B paccmarpuBaemoM ciydae cpepuieckold CHMMETPUH OTIIMYHO OT HYJIS TOJBKO paguaibHass KOMIIOHEHTA

nepememtenus U(T,t), qepe3 KOTOPOH KOMITOHEHTBI HaNpsDKEHUS 1 1e(OpMaIii BBIpaXKatoTcs GopMyIaMu

2G 2G ou u
O =1 20 [(1— )—+2u +8*(1+u)p} =%w =1 5 [ua—+r+8*(1+ﬂ)p}

2 2 2
Z\/O'rr +O'W + Oy
rae O, — MOZIyJb HAIIPSKEHUS.

C yuetoMm ypaBHeHus nemxeHus (1.3), monyuum cienytomiee auddepeHnnanbHoe ypaBHEHHE OTHOCUTEIBHO
MepeMEIIeHHS:
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2
1 g(rzauj 2 op 1 d% 31)

ol o) 7 Y et
rie
Tt o G 21-p)
- p 1-2u
CuaurtaeM, 4TO B HAYIBLHBIH MOMEHT Cpe/ia HAXOJUTCS B HEBO3MYILICHHOM COCTOSIHIH, II09TOMY HAa4aJIbHBIMH
ycrmoBuAMH i1 ypaBHeHHA (3.1) OyayT:

u(r,0) =0, % =0, (r,<r<+m). (3.2)

Ha nosepxnocts 32605 (cepuaeckoit monoctn) npu t > 0 maumnaer Bo3meiicTBOBATH AaBieHUE CTPYii IPO-
MbIBOYHOM sxumkoctn P (t), Te.

oy (o, t) =— P; ®). (3.3)
CuurtaeM, 9TO IPU JOCTATOYHO OOJBIIOM PACCTOSHUM OT 320051 CKBa)KHUHBI IIEPEMEIICHHE TPAKTHIECKH OT-
CYTCTBYET, T.€.
u(r,t) =0. npu r — +o0. (3.4)
IIpu 4YuCIeHHOM pelleHnH 3a1a4u ycnosue (3.4), Ut J0CTaTOYHO GOJIBIIOr0 OTHOCHTENbHO ) umcia R
3aMEHHM YCIOBHEM
u(R,t)=0, (t>0, R>>r,). (3.5

B ypaBuennn (3.1) u kpaeBbix ycnoBusax (3.2)-(3.5) nepexomum k Oe3pa3MepHBIM BeTUInHaM. {7 3TOTO
Hapsay ¢ (*), BBEICHHBIMH B IIPEIbIIYIIEM pa3zielie, BBeICM CIIeAyoIne 0e3pa3MepHbIe BETMYHHbL:

U 2 U

X

U=—; Gy =L, (i=1,p,0); c2=b>2; T=ao, A=

) . 36
fo Oy I’02 1-p 29
rae
2G(1-
Oy = Po = ( IU)-
1-2u
B Ge3pa3MepHBIX BeMYHHAX MTOIYYHM ypaBHCHHE
1 0(_,0 2 _ _op 10%
——| = |-+ —=——, 3.7
r? ar( 5r} r? or c¢? ot? 37
C KpaceBbIMU YCJIOBUSAMU
u(r,0) =0, au gt; 0 _ 0, (L<T<R);; (3.8)
— e - ou u I
o, Lt)=-p;(t) nm —+ 21— =—(1+a)pj(t); (3.9)
or rl_,
u(R,f) =0. (3.10)
bespasmepHble KOMIIOHEHTHI HANPSIKEHUSI UMEIOT BUJL:
o, —a—U+2ﬂE+a_p c, =0 —ia—U+(1+ﬂ)E+oTp (3.11)
18 ar r ] [ 00 ar r_' . .

st pemienust 3agaun (3.7) — (3.11) npuMeHrM MeTO] KOHEYHBIX pasHocTei. C 3ToM 1EJbI0, YYUTHIBAS, YTO
HanOosbIIee U3MEHEHNE UCKOMBIX BEJIMYHMH MPOHCXOJIUT HETIOCPEICTBEHHO OKOJIO 320051 CKBaXKHHBI, HCIIOIb3YEeM
HEpaBHOMEPHYIO ceTKy [11]

R-1 -
ST st =hi, j=l,|\/|,ht=},

u menpepwisayo obmacts 1< T <R, 0<T<T, (T =T/t,) nokpoem cerounoit obmacteio (I;,t i)

w:{(ri,tj): r,=1+hi%* i=0,N,h

meF=r,t=t i» T — xoHeuHoe Bpems cuera.

3aMeHss OPOU3BOAHBIC, BXOASAIINC B (37) C KOHCYHBIMHU PAa3HOCTAMU, UCIIOJIb3Yysl Pa3HOCTHYIO CXEMY C BE-
COM O, IOJIYYHUM CIEAYIOIIEC PA3HOCTHOC YPABHCHUE

Gn _Oi Ui, — U lji+ _vi
o r:l(arl]_—+(1—20) ;] +o ;] j -

2 i+1 i+1
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2 [0ty g gyl Ul 2 020y, +ot) +
5 hl hi ri
a A _ _ G, —2u; +U,
t— h+h . [O-(pwl Piy) +A1=20)(Piy — Piy) +o(Piy — pil)]:T' (3.12)
rae
U; _u|J+1 :U(Fi'tj+1)! u; zuij ZU(Fﬂf])’ J| :ulj_1 :U('T IE 1)
2
hy=r—r_, h =r —r_l,r_1=1+hr(iilj, i=LN; j=LM
i+= i |tE 2
BBOHH O603Ha‘~leHI/IH:
2h2 r-zl 2h2 r21 2 2h2
_CtFE_C HE___OCt.
;= , B, ,C,=A+B + )
AI hihi r-i2 I h h|+l ri AI ri2
Fy =20, — 0, + (1 20)(AU; , ~Cuy + Buy,) + o (AT, G + B ) +
2h2 R 3 -
+——[o (p|+1 pi—l)+(1_26)(pi+1_ pi—1)+0(pi+1_ pi—l)]!
hi +h|+l

A =07Ki, B, :Ggi’ci =l+OC_i7

Cucrtemy ypaBHeHuid (3.12) MOXKHO MIpeICTaBUTh B BUIIE

Al ,-CuG, +BuU,,=-F (=1 N-1). (3.13)

ATmpoKcuMaIis HadalbHBIX ycioBuit (3.8) u rpannanHoro ycnoswus (3.10) umeeT CeayrOIuid BUA:
ul =0, ud=0. (3.14)
Iy =0; (3.15)

Jliist annmpoKCHMALMHK rpaHIaHOro ycnosus (3.9) mponnTerpupyem ypasrenue (3.7) Ha npomexyTtke [1, I, ],
2
OCpEeNHSS HHTETPAIIBl U HCIOJIB3Ys COOTHOIIEeHHE (3.9) MOoTy4dHM clieayoiiee paBeHCTBO

Colly = Byl + K, (3.16)
Trae
_chrh = o 22c’h? - =~
BOZ t 05 1C0:Bo+202ht2_—t’ 8020801C0:1+0C0’
h,(fps —1) Fos s
Fo=2u, -0, +(1— 20')(§0U1 _C_:ouo) +O-(§0ljl _c_:OUO) +
1+a)c’h/ ac’hy
( +a)ch [ —J+l+(l ZO')DJ +Op, ]+0(C—t
fos =1 fos 1

-[0.5r55 (0 By + (L~ 20) Py + 0 Py) + (L+0.5r5 — 21,5 ) (o le +(1_20_)ﬁjj +o EJH)]

Ypasuenue (4.13) ¢ ycaoBusamu (4.14)-(4.16) pemraercs METOIOM MPOTOHKH:

Uy = Uiy + By, (=1L N-1), (3.17)

B, Ap +F :
r L= , o= , =1, N-1). 3.18
e = ap P (=IN-D 619)

[MocnemoBaTeNbEHOCTH PACYETOB CIEIYIOMIAs:
- u3 (3.16) cnenyer, 9to

_ B0 ﬁ _ FO .
) 1~ 1
Co Co
- o ¢opmynam (3.18) BeruuCIAOTCS KOA(DDHUIIMEHTHI TPOTOHKH IS i=1...,N-1
- NCNOJIB3Ys, uTo U, =0, A i=N-1N-2...,0 peruncnsrorcst 3HaueHMs lji;

- UCIIOJIb3YH HaﬁﬂeHHBIC 3HAYCHUA MEPEMCIICHUSA I KAXKA0I0 BpEMEHHOI'O CJI0A 11O (bopMynaM
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A A

Ui+l B Ui—l U, U,

mo h

i+1

o . - . 4. -0 T
+21-+ap., 0 . =0, =A—LTLL(1+ ) +ap.,
+hi ri pl opi oG hi+l+hi ( ) ri pl

(;mi =4 O%rzri + é(pz(pi + éazsi (3.19)

BBIYHCIISAIOTCSA 663pa3M€pHLIe KOMITIOHECHTBI U MOIYJIb HAIIPSXKECHUS.

QP

4. Pe3ysabTaThl H 00CYKIEeHUS
C MOMOMIBIO MONYYEHHBIX (GOPMyYIT TIPOBEICHBI YHCIICHHBIE PACUETHI 10 CIEAYIOIIMM HCXOIHBIM JAHHBIM:

: 6 77, 7 7 2
rh=01m p,=10"1la; p,=p;=15-10"Ila; y=1m /c. Tpaduxu 3aBucuMOCTH naBe-

HUSL OKUAKOCTM OT BpEMEHH [UJIsl 3HAYeHUH paauajbHOM KOOPAWHATHL  JJIsSt r=2r X 3r, ;5]’0.

a. ®=0; 6. =5 ¢ noxasans: na puc. 1.
p, MMa
5

4.5

4

3.5

3

25

2

Puc. 1. I'paghuxu 3asucumocmu om gpemenu 0agieHUs RPOMbIBOUHOU HCUOKOCHU 0I5
. . . . . -1
3HaAueHull paouanbHol Koopounamor I = 2I’0, 3r0, 5I’0 a 0o=0 6. w=5c".

ITpu pacyerax KOMIOHEHT HaNpPsDKEHUS JUIS 3HAUCHUH TapaMeTPOB MIPUHSTHI CIIEAyOLIHE:

=01 y=1m’lc; p=2500«kz/n°; p, =10°Ila; p; =1.5-10" [la; p=0.2;

G=286-10° ITa; &.=0.25, =0,5;151/c; R=10.1 m.

V3ameHeHwue 1o KoopArHaTe paauaibHON KOMIIOHEHThI HarpsbkeHus: B MomenTax Bpemenu t=0.01, 0.5, 1 ¢c. a.
& =0,w=51/c.b. &. =0.25, ® =51/C noxasausi na puc. 2. BunHO, 9TO NIpH OTCYTCTBUH (DUITBTPALNU
supkoctd (€« = 0, @ = 0) npodum paguansHOro HaNPsHKEHHs IS yJAPHOT0Y | MyJIbCHPYIOIIEro AaBICHHi
CYIIECTBEHHO HE OTJIMYAIOTCA APYT OT JIpyra.

B cayuae €. =0, ® =51/C, suauenns pagmanbHoil KOMIOHEHTBI HANPSUKEHHS C yAAICHHEM OT 3260,

CHaJaja pe3Ko yMEHBIIAIOTCs, OCOOCHHO B Hauasle MpoLecca, a 3aTeM Ha4MHAET BO3pacTaTh OCTAaBasICh OTPHUIIA-
TENBHOM M cTpeMuTcs B Hynb (puc. 2a). ®uibTpaunoHHOE BO3/EHCTBHE NPOMBIBOYHOM JKMAKOCTH (TIpH

Ex = 025, = 5 1/ C) MNPpUBOAUT K YBCIIMYCHUIO a0COJIFOTHOTO 3HAYCHUS paﬂI/IaHLHOﬁ KOMIIOHCHTBI HAIIPSKC-

HHS TOJIBKO B Hauane npoiecca. [loxa pefictBuem konebanust, rpaduku 1t 3HaueHui t=0.5 ¢ u t=1 nourtu cMeHs-
1oTcs (puc. 2b).
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10° um 10%u, m
4 T T : 7 : : .
: —_ r—2rG ]
e L . "]
; . _r=5ru 5t 3 N ST " e _r=2rn
: : 44 LS i 3 [P _r:3ru
2H: SR i B R S e R o r
: M A AN S ANANNA N A A A /r 5/:U
ANANA A A nARA A nA AAAANDN A i 21 v \... e Y .\I b 2 "'..\’ M
1 'I \‘./l \\' \', ‘\l \d’ Vg \Jl \\',..\’I.\\Il ‘\‘I ;",. v i v/ \s \\/ \J \‘l, ‘\J‘
' AN LN A : s o oowe A 1 .’.\'/'FA\-’A\J'\'7\-/\\"'\r'"‘v‘A'\-/.\‘[/“,lﬂ\,/‘\'\,I.\/ NI "‘\_/“'\.7
AN \.j .V.»:‘-VA/\,\__?_/ 1y .\./\_ / 1 A VAN tc 0 : i ; i te
0 0.02 0.04 0.06 0.08 0.1 0 0.02 0.04 0.06 0.08 0.1
a 6

Puc. 2. Usmenenue no koopouname paouanvbHot KOMROHeHMbl HanpsxceHus 8 momenmax epemenu 1=0.01,

05 1ca & =0, w=51/c.b. &.=0.25, w=51/c.

Ha puc. 3 mpuBeneHbl 3aBUCUMOCTh OT BPEMEHH PagHaabHON KOMIIOHEHTHI HAIIPSKEHHs 110 BPEMEHH IS
r= 2I’0, 3I’o, 5I’0 B ipomexyTke Bpemenn 0 <t < 0.1C mpu:

a6 =025 w0w=0:b.6.=0,0w=51/c;c. &. =025, w=51/c;d. &. =0.25, w=151/c.

Puc. 3a nokasbiBaet, 4T0 BOMM3H 32005 CKBaXHHBI (Hanpumep, npu I' = 2I)) HanpsvkeHHe pe3ko Bospac-
TaeT, 3aTeM, CO BPEMEHEM MEJUICHHO BO3pAacTaeT M CTPEMHUTCS K HEKOTOPOMY CpeAHeMy 3HaueHHio. llpu
I = 3r,, I = 5, Taxoii xapakTep M3MEHEHHs COXPAHSETCS, HO yIIOMSHYTOE CPE/IHEE 3HAUEHHE BO3pACTas Tie-
PEXOIUT B TIOJOKHUTEIBHYIO 00JIacTh. BimsHME mynbcaliii MpOMBIBOYHOH JXKUAKOCTH (6e3 ydeta (puibTpanuy,
&. =0, ®=51/C) na usmenenne paguanbHOro HANPsKEHNMs OKa3aHo Ha puc. 3D. 3xeck rpaduky nMeer Ta-
KOi1 Jke KoyeOaTeIbHbIN XapaKTep, KaK B MPeAbIAYIIEeM CiIydae, HO 32 pacCMaTPUBAEMBIN MMPOMEXKYTOK BPEMEHU
Cpe/iHee 3HaueHUE PaJuaIbHON KOMIOHEHTHI HANPSDKEHHS HEe TIEPEXOAUT B TIOJIOKUTENNBHYI0 00J1acTh.

JAnst M3y4eHuss COBMECTHOTO BIMSIHUS (PHIBTPAlMK U MyJbCalUil TPOMBIBOYHOM JKHIIKOCTH Ha PaJHalbHOE
HaTpsDKeHNe pacemaTpusaiich ciydan £« = 0.25, @ =5 1/c (puc. 3c)u & =0.25, @ =15 1/c (puc. 3d).

Puc. 3¢ cymecTBeHHO HE OTIMYAETCS OT PHC. 38, 3TO CBA3aHO C TEM, YTO IPH MAJIBIX YaCTOTaX KOJICOAHUH U
BpeMenn COSaX mano ornmuaercs 1. IIpu OTHOCHTENBHO GONBLUIMX YACTOTAX KOJEOAHMI BIMSHME Iy IbCALMI
craner 3ametHsM, ipi @ =15 1/C | ono npuseser k GhICTPOMY YOBIBAHMIO aGCOMIOTHOTO 3HAYCHHS HAIPSKE-
HUA BOJIU3H 320051 CKBaKMHEI (puc. 6d).

O Mna O MMa
2 T T T T 0

T T T T
N L N N T A e N A N AL N A e e -

% |1 rm—— . — NS AU —
O N R A VAVA AV AVAPR VAN

1] TR PR S TR NS e th ot 48 Hatie

~
A VAR A VAN

b
l/_.’,‘,\,vn/\/\/‘\_,*_,\/\"v'\/\,,v,\/

_2,. s e

J ; —-r=2rU

-r=2ru 3H- e ORI Sgemany T SR ___.|'=3|'D
o : ; e o f

--r=bt : :
0 L AANAAAAANN NV
tc tc

; ! = K 1 | i i )
0 0.02 0.04 0.06 0.08 0.1 5% 002 008 008 008 M
a b

0 s T, e NN AL A g NN Bt
RS ST BT Ah S M A0 Ah S

: P
AN A

”
'\J'\/‘\/’J\’w

; r ” i Y :
!».,'-f"‘-/f"/“’&"r\'/V‘\/NAJ'V\/\’ (VARSVAVAVAVAVETAS e

H—-r=2r
‘ ----r=3rEV\/\/W

- -r=5rU

i L L t‘ ¢ i i |
0 0.02 0.04 0.06 0.08 0.1 i 0 0.02 0.04 0.06 0.08 0.1
c d

Puc. 3. 3asucumocmov om epemenu paduanvHoll KOMnoHeHmol Hanpaxicenus oas ¥ = 2r0, 3r0, 5r0 8
npomesicymke 6pemeHu 0<t<0.1lc. a &= 025, =0 b &= 0, = 51/C ; C.
. =025 w=51/c:d ¢.=0.25 w=151/c.
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I'paduku n3MeHEHHs YIIIOBOM KOMIOHEHTHI HANPSDKCHUS 110 PAJMAIBHON KOOpIUHATE JUIs 3HAYCHUH Bpe-
menn t=0.01; 0.5; 1 ¢ noka3zansl Ha puc. 4. BrusHue 4acToThl KojeOaHU Ha YIiIOBOE HampspKeHUE 0e3 ydera

M3MEHEHHS TIOPOBOTO JaBIeHUs (IpH &Ex = 0,w=51/c, 43) u (npu Ex = 0,w=151/c, puc. 4b), moka3ssI-

BaeT, 4TO MPM OTHOCHTENbHO Maibix 3HadeHusx Bpemenu (1 = 0.01C ) npodunu nanpskenuii cymecTBeHHO He
OTJINYAIOTCA.

o, MMa S MMa
15 : ‘ : . 15 . . . .
— -t=0.01¢ ; : : —-t=001¢
----t=05¢ : : --=--t=05¢
- t=tc. T i
3 1 I i i i LM _% L i I i i LM
33 0.15 0.2 0.25 03 0.35 04 A 0.15 02 025 03 0.35 04

03 0.35 04

Puc. 4. Pacnpedenenue y2n080u KOMNOHEHMbL HANPANCEHUS O KOOPOUHAMeE
nput=0.01,051c.a. & =0, w=51/c;b. &.=0,w=151/c;

c. & =025 w=51/c;d . =025 w=151/c.

IopoBoe HaBieHNe [IPH 3HAYEHUH napamerpa cueMentupoBannoctd, €« = 0.2 npu Tex xe 3HaueHusx

YacTOThl KOJeOAaHHs, NMPHBOAUT K YBEIMYCHHIO 3HAYCHHH YTJIOBOTO HANPSDKCHHS, XapakTep pacrpeaesieHUs
(popmbr rpadukoB) He usmenurcs (puc. 4.7¢, 4.7d). Bo Bcex ciydasx, ¢ TEUCHHEM BPEMEHU M yIAICHUEM OT
32005 3HaUCHHE HAIIPSHKEHUS CTPEMUTCS B HYJIb (IIOPOJa pasrpykaercs).

Ha puc. 5 mpuBeneHpl rpadykd H3MEHEHHS YIJIOBOM KOMIIOHEHTBI HAIPSDKCHUS 1O BPEMEHH IS

r= 2I’0, 3I’0, 5I’0 B mpomesxyTke Bpemenn 0 <t < 0.1C. Bumno, uro npu &, = 0, ® =0 ee 3naucuus BHa-
Yajie CKa9YKOM YBEJIMYHBAETCS, OCOOEHHO OKOJIO 32005 CKBaXHHBI (Ha pucyHKe npu I = 2r0 ), C yaJIeHHEM OT

32605 ymeHbluaercs (Ha pucynke npu I' =3I, Sl ). C TedeHHeM BPEMEHHM CpEHME 3HAUYEHHS CTPEMSATCS K

OTIpeZIeTIEHHOMY NpeAeIbHOMY 3HAuUCHHIO. JTO CpelHee 3HAUeHHE C yAAICHHEM OT 32005 YMEHBIIACTCS! HCTPe-
murcsi B Hynb (puc. 5a). Ilon BiamsHueM QuIbTpalM 3HA4YSHUS YTJIIOBOTO HANPSDKCHHS YBEIMUUBACTCS

(6. =0.25,®=0), vo xapakrep m3smenenmsi (popMa KpHBBIX) CYIIECTBEHHO He H3MEHHTCS (puc. 5b)

& =025 0=0.
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S MMNa
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Puc. 5. Hsmenenue yenogotl komnonenmul Hanpsiscenus no epemenu oasa I = 2r0, 3r0, 5r0 6 npomesicymxe
epemeny 0<t<0.1c. a. & =0,w=00b. £, =025 »=0.
c. & =0, w=151/c. d. €. =0.25, w =151/c.

Ha puc. 5¢ (&« =0, @ =151/C.) u puc. 5d (

. =025 0=15 l/C.) MOKa3aHbl BIUSHHUE U3Me-

HEHHs IOPOBOTO JABJICHHUS HA YIJIOBOE HANPSKECHUE
MIPY OIHOM W TOU e J4acTOThl Kojebanus. 13 rpadu-
KOB BHJIHO, YTO (DMIIBTpanys >KHIKOCTH MPUBOAMT K
YBEIMUYECHHUIO YTIIOBOTO HANIPSKEHUS M K CTaOMITN3any
€ro 3Ha4CHHUH CO BPEMEHEM.

5. 3akimouenue

IIpu mynbcupyroolEeM BO3AECUCTBUU IPOMBIBOU-
HOM KUAKOCTH NIPH OTCYTCTBHH (DUIIbTPALIMY 3HAYCHUS
pazuaNbHOTO HANpsDKEHUS CHadaja Pe3KO yMEHBIIa-
eTCsl, 3aTeM HaYMHAET BO3paCTaTh U CTPEMHUTCA B HYJIb.
DuUIbTPAIMOHHOE BO3IEHCTBYE TPOMBIBOYHOMN KUIKO-
CTH MPHUBOJNT K YBEIMYCHHUIO aOCOTIOTHOTO 3HAUCHHS
KOMITOHEHT HaNpsDKEHHs, 0COOCHHO, B Hadaje Ipo-
Hecca. YBEJINYEHUE TIOPOBOrO JaBICHUS MIPH OJHUX U
TeX X 3HAYECHUSIX YaCTOTHI KoJeOaHWH, MPUBOIUT K
YBEJIMYEHUIO 3HAYCHUH YIIIOBOTO HAPsDKEHUs. Takum
00pazomM, IyJIbCUpYIOLIee JaBlIeHne CTPYH MPOMBIBOY-
HOM JKUKOCTH MOXET NPUBECTU K YBETUUECHHIO pa3py-
IIEHHUS TOPHBIX TIOPOJI, TEM CAMbIM yYBEITHUEHHUIO MeXa-
HUYECKOU CKOPOCTH OypeHusI.
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Abstract

Due to the fact that acute diarrheal diseases, under the influence of many climatic and social factors, some-
times have an unsatisfactory course with the formation of invasive diarrhea syndrome, and also cause various
complications and often turn into chronic forms, and today it continues to be an urgent problem for pediatricians
and children's infectious disease specialists. Diarrhea is a syndrome that is estimated as a violation of intestinal
function accompanied by acceleration of defecation when the intestine is damaged by toxins, bacteria and viruses.
Currently, acute intestinal infections (All), accompanied by diarrhea, occupy second place in the structure of in-
fectious diseases after respiratory viral infections. According to WHO statistics, more than 1 billion people fall ill
every year in the world, and 65-70% of them are children under 5 years of age. It has already been established that
diarrhea is the second leading cause of child mortality. According to statistics, in 2017, 1.8 million children under
the age of 5 years died from diarrheal diseases [1,6,8]. 40% of hospitalized patients with infectious diseases make
up OKI. In recent years, despite the introduction into medical practice of the most modern laboratory-diagnostic
methods and the use of a wide spectrum of action of drugs in the treatment of these diseases, doctors working in
the system of practical health care still face many difficulties in the diagnosis and treatment of All of bacterial

origin (in connection with the resistance of pathogens) [2,9].

Keywords: child, diarrhea, acute intestinal infection, dysbacteriosis, intestinal microflora.

Goal of the work: Comparative assessment of the clinical features of acute diarrheal diseases in children of

different ages.

Material and methods: studies were conducted
on 86 young children: 54 patients with acute diarrheal
diseases of established etiology (n=54), 32 patients
with acute diarrheal diseases of unknown etiology
(n=32). 30 healthy children (n=30) were selected as a
control group. Among 86 children with diarrhea under
observation, 52 (60.5%) were boys, 34 (39.5%) were
girls. The patients were divided into 3 age groups:
Group | 4-12 months 35 (40.7%); Group 11 1-2 years 37
(43.0%); Group 111 14 (16.3%) patients aged 2-3 years.
The vast majority of children with acute onset of the
disease were hospitalized 73 (84.9%). These patients,
along with anamnestic data, underwent general clinical
and bacteriological studies.

Results. The clinical characteristics of diseases
accompanied by acute diarrheal syndrome were studied
taking into account the child’s age, diet and etiology of
the disease. When assessing the severity of the condi-
tion, it was found that between children with acute di-
arrhea of unknown etiology (n=54) and acute diarrhea
of unknown etiology (n=32), moderate and severe diar-
rhea was more common. (61% and 74%, respectively),
and relapses of the disease are significantly higher
(38.6%) in children under 1 year of age. In other words,
there is a direct relationship between the severity of the
disease and the age of the child. The etiology of acute
diarrhea was established in 71 (82.6%) patients using a
bacteriological research method, PCR diagnosis was
carried out in 52 (60.5%) patients. During examination

of 42 patients, the etiological factor of diarrhea was re-
vealed to be of bacterial origin: salmonellosis - in 17
(31.5% - mainly in children under 1 year of age), dys-
entery - in 18 (33.3%) patients, in 7 (16.7%) patients -
E. Coli. When analyzing the dependence of the fre-
quency of acute diarrhea on the etiological factor, it was
found that in children under 1 year of age, despite the
predominance of salmonellosis (Salmonella typhi-
murium in our survey) compared to dysentery, with in-
creasing age the proportion of dysentery in the etiology
of acute diarrhea remains consistently high, and the fre-
quency acute diarrheal diseases in children over 1 year
of age are generally 3 times higher than in children un-
der 1 year of age. This trend is also evident for certain
diseases. Since the proportion of Escherichia infection
in children under 1 year of age is 14.3%, then among
children aged 1-3 years this figure almost doubles
(22.9%). Among children under 1 year of age, acute di-
arrheal diseases of unknown etiology account for about
31.3%, which requires further improvement of labora-
tory diagnostic methods. When studying the depend-
ence of cases of acute diarrhea on the type of diet, it
was found that 37 (43%) children were mixed-fed, 24
(27.9%) children were naturally fed, and 26 (30.2%)
children were bottle-fed. Among these children, diar-
rhea most often occurred in children fed too much
mixed food. Cases of relapse and severe course of the
disease, diarrhea was observed mainly in formula-fed
children (61.7%). In our studies, diarrheal diseases,
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which occurred mainly in the form of gastroenterocol-
itis (43.2%) and gastroenteritis (34.8%), did not reveal
a significant difference between the compared groups
in the localization of lesions in the gastrointestinal tract.

During the study, we also analyzed the clinical charac-
teristics of symptom complexes of acute diarrhea in
children under 1 year of age (n=35) and 1-3 years of
age (n=51) with symptoms of acute diarrhea (Table 1).

Table 1

Comparative clinical characteristics of symptoms of acute diarrhea in children
under 1 year and 1-3 years

Signs Up to 1 year (n=35) 1-3 years (n=51)
abs % abs %
onset of the disease acute 24 68,6 38 74,5
gradually 10 28,6 11 21,6
norm 5 14,3 7 13,7
body temperature >38 21 60 28 54,9
<38 9 25,7 16 31,4
general weakness 35 100 51 100
slackness 35 100 51 100
pale skin 34 97,1 51 100
dry mucous membranes 35 100 51 100
coated tongue 34 97,1 51 100
sleep disorder 19 54,3 26 50,9
decreased appetite 33 94,3 49 96,1
Nausea 19 54,3 32 62,7
vomit one by one 20 57,1 31 60,8
numerous 6 17,1 7 13,7
abdominal pain 32 91,4 42 82,4
flatulence 23 65,7 30 58,8
pain in the sigmoid colon 12 34,3 22 43,1
tenesmus 8 22,8 18 35,3
liquid with slime 25 71,4 35 68,6
stool character with mucus and admixture of blood 7 20,0 12 23,5
abundant watery 2 57 5 9,8
3-5 12 34,2 15 29,4
amount of stool >-10 19 24,3 25 49,0
10-15 4 11,4 9 17,6
>15 0 0 4 7,8
hepatomegaly 12 34,3 17 33,3

As can be seen from the table, the disease in both
groups usually has an acute onset and is 68.6% and
74.5%, respectively. In both groups, the severity of the
condition was determined primarily by impaired water-
electrolyte metabolism and the development of intesti-
nal toxicosis, and the manifestation of clinical signs
was varied. However, among these signs in all children,
general symptoms of intoxication were considered
more characteristic: increased body temperature (60.0
and 54.9%, respectively), general weakness, lethargy,
peeling of the skin, dry mucous membranes, dry
tongue, sleep disturbances (54.3 %). and 50.9%), de-
creased appetite (94.3 and 96.1%). The severity of both
the general toxic syndrome and local manifestations
varies depending on age. Thus, if single cases of vom-
iting were recorded more often in children aged 1-3
years (60.8%) compared to children under 1 year of age
(57.1%), then multiple vomiting was more often ob-
served in children under 1 year of age (17, 1%). In both
groups, there was a significant increase in the frequency
of abdominal pain (91.4 and 82.4%, respectively) and
bloating syndromes (65.7 and 58.8%). Pain in the sig-
moid colon, attacks of tenesmus or their equivalents
were more pronounced in children 1-3 years old (22.8

and 35.3, respectively). In addition to the indicated
main clinical signs of the disease, all patients had diar-
rhea, among whom more transparent mucous stools
were observed (71.4 and 68.6%, respectively) and
bloody mucous stools (20.0 and 23.5%, respectively).
In acute diarrheal diseases in 54.3% of children under
1 year and in 49.0% of children 1-3 years old, a 5-10-
fold increase in the daily amount of stool lasting 12-14
days as the main symptom again confirms the leading
role of diarrhea An objective examination revealed he-
patomegaly in 67.6% of patients, splenomegaly in
36.4%, pathological heart murmurs and wheezing in
the lungs in 28.6%. For children under 1 year of age,
mild dehydration and a toxic-dystrophic state are more
typical, manifested by such symptoms as sharpness of
facial features, large drooping and sunken eyes, de-
creased tissue turgor, dry mucous membranes and a
burning sensation (p>0.01),acute diarrhea in children 1-
3 years old was accompanied by dehydration and exi-
cosis of the first degree. In acute diarrheal diseases, due
to an increase in the daily number of bowel movements
and persistence of stool disorders, even after the cessa-
tion of antibacterial therapy and the end of the inflam-
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matory process in order to study the intestinal microbi-
ota, a microbiological study of stool was carried out in
all children. Taking into account the acceleration of
defecation and the persistence of stool abnormalities
even after the cessation of antibacterial therapy and the
end of the course of treatment for acute diarrheal dis-
eases in order to study the intestinal microbiosis was
carried out a microbiological study of stool in all chil-
dren. During these examinations, the presence of
dysbacteriosis of varying degrees was confirmed in all
(100%) children: in 16 (18.6%) patients - degree I, in
46 (53.5%) patients - degree 11, in 14 (16, 3%) - Patients
with grade 1l dysbacteriosis. In 64.2% of patients, a
deficiency of bifidobacteria, 66.8% of lactobacilli and
37.4% of Escherichia coli was determined. At the same
time, fungi of the genus Candida, Klebsiella and Pro-
teus were detected in significant titers in some children.
One of the issues that drew attention was that despite
the disappearance of clinical symptoms during therapy,
the recovery of the body in all children occurs very
slowly. This situation was once again confirmed by the
identification of the pathogen in 1/3 of the children at
the 3-4th week of the disease and the persistence of var-
ying degrees of intestinal dyshiosis during repeated mi-
crobiological studies.

Conclusion. Thus, we can conclude that in mod-
ern times, during acute diarrheal diseases, a number of
different changes are observed, which manifests itself
in the fact that diarrheal diseases in most patients be-
come moderate and severe forms, the recovery process
lasts up to 3-4 weeks, and pathogens acquire multire-
sistance to antibiotics. In our study, a severe course of
the disease with an unsatisfactory outcome in some
children was more often associated with a severe intox-
ication syndrome, clearly defined disturbances of wa-
ter-electrolyte metabolism and immunodeficiency, and
in rare cases with congenital background diseases.
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This article explores the use of Artificial Intelligence (Al) in teaching English as a Foreign Language (EFL)
and provides an overview of two innovative technologies: ChatGPT and Wordtune. ChatGPT offers an interactive
environment for students to practice speaking in English through virtual dialogues, while Wordtune provides Al-
assisted text rewriting. The article discusses the advantages and disadvantages of using technology in education,
specifically Al, and its impact on learning. It emphasises the importance of balancing innovation with caution,
ensuring human control and the development of critical thinking.
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Education is becoming the primary location for
experimentation and innovation due to the rapid evolu-
tion of technology. In particular, the field of teaching
English as a foreign language (EFL) is at the forefront,
utilizing cutting-edge technology, such as artificial in-
telligence (Al), to enhance learning outcomes. This pa-
per delves into the role of Al in EFL instruction, focus-
ing on two advanced technologies: Wordtune and
ChatGPT. ChatGPT, a Generative-Transformative Net-
works (GPT) based technology, offers textual feedback
through virtual dialogues, providing a unique learning
experience. On the other hand, Wordtune, an Al-
powered tool, offers text revision, alternative phrasing,
and writing advice, boosting language competency and
English writing skills. In this essay, we explore the
practical applications of these technologies and their
impact on teaching English to non-native speakers, im-
proving language proficiency, and creating an engaging
learning environment conducive to efficient language
acquisition.

The use of Al-powered writing tools in English as
a foreign language (EFL) classrooms is on the rise. In
addition to grammar checks and writing aids, there are
programs that will create a written work like an essay
without requiring any human assistance. Their ease of
use and effectiveness save students and educators both
time and energy. Furthermore, Al writing tools have
been used specifically for English as a foreign language
learners with lower English proficiency. Students can
obtain rapid feedback and support through the use of
these tools, allowing them to detect and correct errors
more quickly. Recently, there has been an increase in
the number of viewpoints about how artificial intelli-
gence affects pupils' writing skills. Others suggest that
employing Al can assist students improve their writing
skills, while others are concerned about the potential
negative consequences of these tools. These include re-
liance on technology, safety concerns, a lack of empa-
thy, and a lack of inventiveness.The Chat Bot is one
example of innovation that is fast gaining popularity.
Artificial intelligence (Al) has taken over the globe, and

its powers have been recognized by everyone from ac-
ademics to ordinary Internet users. It is a component of
artificial intelligence, which many people find fascinat-
ing. However, some educators are concerned about
them. They've heard stories of cheating and bad behav-
ior involving chat bots. Concerned about the usage of
ChatGPT, educational institutions have declared a ban
on its use one following another. Teachers and school
administrators believe ChatGPT jeopardizes pupils'
critical thinking and writing abilities. ChatGPT is a
computer application that communicates with people in
a way that feels natural. ChatGPT can converse with
users in a natural and responsive manner. The language
model's neural network, which employs vast data sets
to construct varying strengths of connections, ensures
that ChatGPT can generate textual responses similar to
human speech, answer follow-up inquiries, admit mis-
takes, and so on. ChatGPT can additionally produce
text in a wide range of formats such as essays, humor,
and poetry. It's performance on similar tasks (e.g., an-
swering similar questions) can be improved with con-
tinuing user interaction.

Essentially, contrary to widely held and frequently
idealized notions, ChatGPT analyzes the available data
to determine the most likely (i.e., most frequent and
pertinent) answers to users' queries rather than reason-
ing or reacting emotionally. As a result, end-user feed-
back is critical to its eventual accuracy. ChatGPT is un-
able to "understand" the language it creates or the con-
text of the information because of its underlying
methodology, resulting in plausible-sounding yet inac-
curate or nonsensical answers. . Scientists and media
outlets have previously expressed worries regarding the
correctness of material offered by ChatGPT, with some
claiming that ChatGPT invents content in the face of a
dearth of expertise and even fabricates phony sources.
Experts discovered that, notwithstanding their apparent
capability, chatbots do not understand the meaning of
the words being proposed. To be more specific,
ChatGPT is a new text-generating search tool that lacks
the ability to search the Internet for pertinent content,
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but it does an amazing job of simulating human inter-
action and filtering out superfluous information to pro-
pose what the user is looking for. It is, without a doubt,
a really powerful search tool, but there is where it ends,
reminding us of the same wonder we felt when we first
used Google search or Google scholar. The prevalent
uneasiness is largely the result of a lack of comprehen-
sion of technology, which leads to an anxiety of the un-
familiar. Texts generated by a chatbot using a big lan-
guage model are easy to recognize at this stage because
the writing style follows a pattern. This imagined level
of capacity has prompted severe ethical issues concern-
ing the use of GPT4's future generation. According to
Business Insider (2023), OpenAl CEO Sam Altman has
stated that the next generation of GPT will not be dis-
tributed until they figure out how to utilize it securely
and ethically. As long as then, second/foreign language
educators have a bit of time to work over the issue of
ethical and responsible usage of chatbots with students,
discussing their benefits, challenges, and risks, which
is a far better method than avoiding the matter totally.

ChatGPT provides numerous educational ad-
vantages and prospects. Some argue that experiential
learning can assist learners since ChatGPT can generate
various problem-solving scenarios. ChatGPT also of-
fers individualized tutoring to students. Al labeling
may alleviate educators of a hefty workload, permitting
them to devote more time to lesson preparation.
ChatGTP has a number of major advantages for stu-
dents.

Because ChatGPT perfectly simulates human con-
tact, students can quickly initiate an actual dialogue
with the chatbot. The benefit of this is that students are
usually asking genuine questions, especially when in
search of projects to consider. As a result, all of the as-
pects required for an honest discussion will be present,
such as summarizing, asking subsequent inquiries, clar-
ifying, sharing information, and so on. Unlike most
classroom sessions, students receive chance to work on
many areas of language use. Above all else, ChatGPT
is unique in that it provides users with a plethora of ac-
ademic resources and materials. Many of the platforms
or programs previously utilized by students, such as
Grammarly, Wikipedia, Google Translate, Quillbot,
and so on, are used in tandem by ChatGPT. As a result,
he is able to recognize language and organizational is-
sues in pupils' writing, as well as suggest writing ideas

and make adjustments. He can also explain and provide
examples of how to use terminology. Most signifi-
cantly, advice is instantaneous, as opposed to instructor
feedback, which takes time and might have completely
lost whatever was previously written by the time stu-
dents receive feedback.

Due to ChatGPT is unavoidable, educators and in-
stitutions should seize the chance to innovate tradi-
tional teaching and evaluation approaches. To begin,
SL/FL teachers should minimize the quantity of take-
home tasks, which they ought to be doing, because
long-standing market tools like Google Translate and
Quillbot have eroded the genuineness and reliability of
numerous of these assignments. Where take-home pro-
jects need to be provided, teachers could offer activities
that Al chatbots cannot readily do, such as composing
daily diary entries, summarizing lecture content, or
other forms of written assignments. Although ChatGPT
offers various opportunities for significant changes in
education, there are numerous unknown consequences
and prospective repercussions that require additional
exploration. [1]

Wordtune is a second popular Al writing tool.
Wordtune is an artificial intelligence-powered digital
writing helper that can alter the chosen content through
modifying the structure of sentences or replacement
words with synonyms while retaining the original
meaning. Machine learning is used in this technology
to train a machine to interpret and build natural text
from enormous amounts of written material. Wordtune,
which is powered by artificial intelligence, recognizes
trends in a huge dataset and provides possibilities for
creating unique phrases rather than stealing text from
other web sources.

Wordtune can be accessed via its own online
writer or as a browser extension. As a browser exten-
sion, the program works with a variety of online ser-
vices, including Gmail, Google Docs, Facebook, Twit-
ter, LinkedIn, WhatsApp (web version), Slack, and oth-
ers. Once installed to the browser, users can write in
any compatible web application. Let's go over the way
to use Wordtune. Above the selected text, a purple cir-
cle with a "W" will emerge. Users can get a list of
choices for altering the highlighted text by clicking on
this icon. Wordtune offers a variety of rewriting op-
tions, such as basic rewriting, informal tone, formal
tone, reduced text, and extended text. (Figure 1).
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Figure 1. An example of a rewrite suggestion via Wordtune (formal tone).

Wordtune is only accessible for English writing at
the moment, although it is capable of translating con-
tent from various languages into English (Figure 2).
This translation option is very helpful for EFL authors

who type an expression or section of a phrase in a dif-
ferent language and then choose the content to receive
English rephrasing possibilities. The translation feature
is available in Spanish, Mandarin, Arabic, Hindi, Ko-
rean, Hebrew, and Russian.
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Wordtune is a good tool for academic writing

Wordtune is an excellent tool for academic

writing

Wordtune is a useful tool for academic writing

Figure 2. An example of the translation feature of Wordtune.

Wordtune is a handy tool for improving the level
of quality of what you write in real time. It is appropri-
ate for users with varying levels of knowledge of Eng-
lish. In this regard, the interpreting function is espe-
cially valuable for English novices who face a language
barrier. Such users may also produce rewriting or para-
phrasing choices in English based on an English sen-
tence composed of many terms from their original lan-
guage (Figure 3). Instead of being caught on a single
phrase or expression, the technology will assist them in

maintaining a continual flow of English texts. Artificial
intelligence-generated rewriting choices will assist us-
ers improve their English by proposing relevant syno-
nyms, deleting wrong words, and selecting a desired
tone for advanced English writers who want to write at
a more sophisticated level. Users can also use the text
shortening and lengthening functions to make content
more compact or to produce more thoughts. Wordtune
provides options for self-directed learning for EFL
writers, but it can also be valuable from a pedagogical
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standpoint. Teachers, for example, might organize
web-based writing assignments and encourage students
to utilize Wordtune during the writing process. Teach-
ers should also encourage participants to recollect on

@ wordtune

# Rewrite 2 Casual & Formal

+€ Shorten

what they have learned from participating in the revi-
sions, such as new words, synonyms, clauses, and pro-
fessional form of sentences that they would not have
been able to utilize in their writing otherwise.

@ Download Exter

€+ Expand

[;HIELIUF gxo| 2F LUMESA 347} oo A F=E olufet Hupsin o|HEE A=Etof2l, a7t M2

A ElltER Ok X B3 SEoM THE HPE TA2 Eé.‘-ﬁtl'lﬁl EAle] 72 AFLISE D2l A0M Y

“ B = e €5

Sentence W5 >

After Alexander lll defeated the Achaemenid dynasty and conquered Egypt, his new

city of Alexandria became one of the most prosperous cities in the eastern

Mediterranean.

Macedonian monarch Alexander |1l conquered Egypt and founded Alexandria, one

of the most prosperous cities in the eastern Mediterranean, after defeating the

Achaemenid dynasty.

As a result of Alexander lll's defeat of the Achaemenid dynasty and the conquest of

Egypt, Alexandria became one of the most prosperous cities in the eastern

Mediterranean.

Alexandria, the new city founded by Macedonian monarch Alexander Ill after he

conquered Egypt from the Achaemenid dynasty, was considered one of the most

prosperous cities in the eastern Mediterranean.

Go unlimited

Figure 3. An example of the translation feature of Wordtune.

Wordtune and ChatGPT are two examples of arti-
ficial intelligence technologies that are becoming more
and more recognized as significant assistants in the
writing process. Wordtune acts as an effective writing
aid, suggesting various ways to improve and enhance
what we write. It is a helpful tool, especially when it
comes to developing thoughts or selecting the most rel-
evant words or phrases. ChatGPT, on the other hand, is
renowned for its ability to emulate mental processes
and conversational abilities, despite being incredibly
sophisticated. Teachers frequently expose students to
ChatGPT, recognizing its utility but cautioning them
about its faults, such as its lack of human interaction
and logic. By reconsidering old ways to learning, the
development of machine learning in education has re-
sulted in about dramatic change. Despite reservations
regarding the utilization of artificial intelligence for
knowledge and the risk of misunderstandings, there is
an urgent need to strike a balance. It is vital to capitalize

on technology improvements while exercising caution
in their deployment. The use of Al technologies like
ChatGPT and Wordtune deserves to be addressed with
caution, emphasizing the significance of control from
humans and critical thinking skills in conjunction with
dependence on technology. This well-rounded strategy
is required to maximize the positive effects of Al-based
learning while minimizing its inherent hazards. [2]
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Abstract

The article has a review on the viscosity models of liquids, starting with the viscosity models of past centuries,
then models of viscosity of the XX century and, finally, the rheological models of the XX and XXI centuries. In
the field of liquid rheology, there is no satisfactory quantitative theory that connects the rheological properties of
the media with the parameters of their structure. The viscosity model of liquids is proposed, in which the liquid is
considered as a system of non -current -appropriate molecules, immersed in a thermostat, which is the entire vol-
ume of fluid. Quantum transitions due to the interaction of molecules with a thermostat will be dissipative (with a
probability P), in contrast to interaction with an external (for example, electric) field (with probability F). Dissi-
pative processes lead to the fact that the secondary field Z; is always less than the primary Z;. Since the subsystem
of molecules exchanges only energy with the thermostat, the corresponding ensemble of particles will be canoni-
cal. Theoretically calculated response function and a model is built. The fluid viscosity model that we proposed
takes into account the thermodynamic properties of the liquid, its structure and response to external fields.

Keywords: visibility, liquid, molecule, model, dissipation, thermostat, Gibbs energy, thermodynamics.

Introduction

Today, solutions are distinguished as: Newtonian;
Bingham viscoplastic; pseudoplastic; dilatant liquid.
The classification of rheological models of liquids is
carried out according to the dependence of the strain

rate ot/ot=1 on the shear rate (velocity gradient)
t=0v/oz . For a Newtonian fluid - a linear law: . For

a non-Newtonian fluid; © = 01" Pseudoplastic — n <
1, with slow movements the viscosity is high, then de-
creases. Dilatant liquid —n > 1, viscosity increases with
increasing speed. Bingham plastic - the Bingham model
is similar to the dry friction model:

G, +at, T>0,
o= ..
—-oc,+at, 1<0.

The most well-known pseudoplastic liquids are
paints, emulsions and some suspensions. Although di-
latant liquids are not so common, there are quite a lot
of them, including most deflocculants: clay suspen-
sions, sand/water systems. An example of a Bingham
fluid is paint, in which, due to the action of binders (in
particular carboxymethylcellulose), a threshold for
shear stress arises, and it is capable of forming fixed
layers on vertical surfaces. A separate case of non-
Newtonian fluids are thixotropic and rheopex fluids,
the viscosity of which changes over time. If the viscos-
ity decreases over time, then the liquid is called thixo-
tropic, and if, on the contrary, it increases, then it is

called rheopex.

In this article we will review models of liquid vis-
cosity and propose our own model.

Viscosity models from past centuries

Newton's model

For the first time, internal friction (viscosity) be-
tween layers of liquid was noted by I. Newton in 1687.
As I. Newton showed (1642-1727) [1], the force of in-
ternal friction is proportional to the velocity gradient
and area of the contacting layers of the flowing liquid:

F=n- & .S, 1)
AZ

where 1 is the coefficient of dynamic viscosity.

This result is described in all encyclopedias, mon-
ographs and textbooks. However, Newton’s errors are
known when describing the rotational motion of a vis-
cous fluid, which were later corrected by D. Bernoulli
(1700-1782) and Stokes (1819-1903) [2]. A recent pa-
per [3] states “that the viscosity of Newtonian fluids
cannot depend on the shear rate.” However, formula (1)
has been used everywhere for more than 300 years (Fig.
1a).

Navier-Stokes and Poiseuille models

The equations of this model were derived by the
French scientist Navier (1785-1836) in 1822 and the
English scientist Stokes in 1845 and are called the Na-
vier-Stokes equations (Fig. 1 b) [4]. The equations of
motion of a viscous incompressible fluid will be written
as follows:
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where v = n/p - kinematic viscosity of the liquid.
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Figure 1. Viscosity models: according to Newton [1] (a); according to Navier-Stokes (b) [4]

Equations (2) are second order partial differential
equations. In these equations, the density p, kinematic
viscosity v and projections of external mass forces X,
Y, Z are known. Unknown quantities: pressure p and
three projections of velocity Vy, Vy, V; - a total of four
unknowns. The number of unknowns exceeds the num-
ber of equations. The system of equations is not closed.
One more equation is added to this system - the conti-
nuity equation. If we set the boundary conditions, then
the system of equations (2) will have a unique solution,
which, in the case of translational flow of an incom-
pressible fluid in a channel with parallel walls in a grav-
ity field (Fig. 1b), for the pressure loss Ap has the form:

3n-V-I
pl_pzzAp:nT 3)

The energy loss is proportional to the first degrees
of viscosity n, the average speed V and the length I of
the channel section under consideration. A similar
method is used to solve the problem of laminar fluid
flow in a round pipe with diameter d. For pressure loss
we obtain Poiseuille’s formula (1797-1869):

32n-V -l
Ap = ’é—z 4)

Maxwell's model

Force

»
— . AMMAMWVoO—
/o — .

Qil Piston

Spring

a)

Initially, Maxwell's model (1831-1879) was pro-
posed to describe the movement of highly viscous lig-
uids, the periods of which are long compared to molec-
ular times [5]. Maxwell's model can be represented by
a purely viscous piston and a purely elastic spring con-
nected in series, as shown in Fig. 2a. The model can be
represented by the following equation:

o+ Ui o =né& (5)
E
Maxwell's model predicts that the stress o de-
creases exponentially with time. This model can be ap-
plied to soft solids: thermoplastic polymers near their
melting point, fresh concrete (ignoring its aging), and
numerous metals near their melting point.
Kelvin-Voigt model
This model is named after the British physicist and
engineer Lord Kelfin (1824-1907) and the German
physicist Woldemar Voigt (1850-1919). The defining
relation is expressed in the form of a first order linear
differential equation [5]:
o=FEc+ne (6)
This model represents a solid body subject to re-
versible viscoelastic deformation (Fig. 2b). At constant
stress (creep), the model is realistic; it predicts that the
strain will tend to o/E over time to infinity.

Force

T T
PR W

b)

Figure 2. Viscosity models: Maxwell (a); according to Kelvin-Voigt (b) [5]

20th century viscosity models

Let's start with the review [6], which presents
models proposed before 1940.

Frenkel model

As is known, Ya.l. Frenkel (1894-1952), when de-
riving the viscosity formula, proceeded from the idea of
a liquid as a “spoiled” crystal lattice, in which atoms,
having broken away from their places, moved into the
“interlattice space” and oscillate around new unstable
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equilibrium positions (Fig. 3a) [7]. The elementary
flow process consists of the spontaneous movement of
a particle from one temporary equilibrium position to
another. Using the Stokes formula (assuming spherical
particles, f = 6zna), he obtains an equation for deter-
mining the viscosity coefficient n, namely:

n_i f= Yo .k_T.ekT 7)
67 as® 2rx
In the second version of the theory, the diffusion
coefficient D is expressed according to the formula of
Smoluchowski-Einstein and Ya.l. Frenkel receives:

£y

n=B-T-e¥

(8)

o A

$

» 2

This formula, as indicated by Ya.l. Frenkel, agrees
worse with experiment than the exponential depend-
ence of the form n = A exp(En/kT), which does not in-
clude the absolute temperature as a factor.

Andrade model

Andrade's formula (1887-1971) for the tempera-
ture dependence of viscosity is presented in general
form:

1 <
n-vdi=4-e" 9)

Formula (9) contains an exponential factor charac-
terizing the energy relations of the process, as well as
the specific volume. Testing this formula for different
liquids gives very good agreement with experiment
(Fig. 3b) [61.
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Figure 3. Viscosity models: accordlng to Frenkel, solid molecules (on the left), and liquid molecules (on the
right) [7] (a); according to Andrade [6] (b).

Khaikin model

In his theory of liquid viscosity S.E. Khaikin
(1901-1968) uses Stewart's idea of the structure of lig-
uids. Stewart (1828-1887) assumes that the liquid con-
sists of small submicroscopic aggregates that retain a
crystalline structure. The interaction of these aggre-
gates, located in different layers of liquid, between
which there is a velocity difference, leads to the emer-
gence of a viscous force. Khaikin obtains, using New-
ton’s formula, the following expression:

fo \/; - Al2 (10)
7 8VKT

Here Al is the size of the aggregate, p is the den-
sity of the liquid, f0 is the force acting on a unit surface,
k and T are, as usual, Boltzmann’s constant and abso-

lute temperature.
Assuming then that the sizes of aggregates Al are
proportional to (T-To)?, and denoting all temperature-

independent coefficients through A, he obtains the fol-
lowing temperature dependence of viscosity for oils, al-
cohol, etc. [8] (Fig. 4a):

A
N=—— (11)

NT (T -T,)°
Bernal model

Bernal (1901-1971) derives an expression for vis-
cosity:
B
n=A-eRl (12)
In general, A and B are functions of temperature.
The activation energy B, in addition, must also depend
on pressure, since it significantly depends on the coor-
dination of liquid molecules. Bernal divides all liquids
into ionic, homeopolar, metallic and molecular (poly-
mers) (Fig. 4b). In formula (12), parameter A is related
to the molar mass of the polymer M [9].

Ign4
85W-140 s M 1]~ M3
2 80W-140 /
2 i 75W-140
] i " " g5W-90
= e — T — S0W-90 f:C/ /éc‘(
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- 0 — 100°C 1eM,, IgM
a) b)

Figure 4. Viscosity models: according to Khaikin [8] (a); according to Bernal [9] (b).
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Eyring-Ewell model
The theory of liquid viscosity, developed by
Eyring (1901-1981) and co-workers [6], like Bernal’s
theory, is based on certain ideas about the nature of the
liquid state. Eyring approaches the question of the na-
ture of liquids from the perspective of real gases and
uses the methods of static mechanics. Eyring obtains
the following formula for calculating viscosity at any
temperature and pressure [6]:
&)
ot ),

e nRT

12 m2i3
M>e-T

ot ),

The work of Mott and Gurney [10] is devoted to
criticism of Eyring's theory of liquids, or more pre-
cisely to the derivation of the distribution function and
entropy of melting according to Eyring, who, adhering
to the main provisions of Bernal's theory, consider lig-
uid as the limiting state of a polycrystalline body in
which the difference between individual crystals disap-
pears.

McLeod model

McLeod (1891-1977) gives an empirical formula
for unassociated liquids:

no'’? B

Jr v-b

7 =1.090-10"3 (13)

, (14)

1 1 1 1 |

1

1 I I 1
0,01 0,03 0,05 0,07 0,09 0,11 o

a)

where B is a constant, and for associated liquids:
n L3 ~ B
T (0-b)"’

These formulas were tested by McLeod for or-
ganic liquids, and the agreement with experiment was
no worse than Andrade's.

Einstein-Brinkman model

A special place in theoretical and applied rheology
is occupied by Einstein's formula (1879-1955) for the
viscosity 1 of dilute, unstructured colloidal solutions:

n=n,1+ap). (16)

Here no is the solvent viscosity, ¢ is the volume
fraction of the dispersed phase in the suspension and o
is a numerical coefficient equal to 2.5 for spherical par-
ticles. The formula gives results that are acceptable in
terms of accuracy at a concentration ¢ of no more than
0.1 (Fig. 5a). In this case, it must be ensured that parti-
cles do not stick together.

Of the other forms, the Brinkman equation (1950-
2011) is attractive for its simplicity:

77 = 77—00( ,
1-9)

which is derived based on Einstein’s equation (16)
and gives an obvious result: n = o at ¢ = 1 (Fig. 5b),
i.e. when transitioning to a monolithic solid.

(15)

(17)

n

Pep )
b)

Figure 5. Dependence of the kinematic viscosity of an aqueous solution on the content of the solid fraction [11]
(a); viscosity of colloidal solutions [12] (b).

Rheological models of the 20th and 21st centu-
ries

In the field of rheology of liquids, there is not yet
a satisfactory quantitative theory connecting the rheo-
logical properties of media with the parameters of their
structure (see above). A huge number of rheological
equations are mentioned in the literature; for example,
in works [13-17] you can find information about more
than 50 of their types.

Over the past 10 years, rheological models have
been covered in doctoral and candidate dissertations
[18-31]: viscoelastic properties of magnetic and electri-
cal fluids; non-isothermal flows of two-phase non-
Newtonian media over permeable surfaces; dynamics
and disintegration of jets of complex liquids; dynamics

of an ultrathin layer of liquid; rheometric flows of pol-
ymer liquids taking into account shear stratification of
the flow; rheokinetics of phase transformations of pe-
troleum systems and gel-forming compositions; nonlin-
ear behavior of concentrated polymer solutions under
large periodic deformations; the influence of inertial
forces on residual stresses and rheology of polymers
and composites based on them; the influence of phase
viscosity on the hydrodynamic characteristics of flows
of immiscible liquids in microchannels of rectangular
cross-section and much more. The same works provide
a review of rheological models for all of the above
problems.

Liquids, melts, dense plasma and a number of
other connected systems that do not have an ordered
structure are characterized by an unpleasant property
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for constructing their theory - the average kinetic en-
ergy E per particle is equal in order of magnitude to the
potential energy U [32]. Due to the lack of a small pa-
rameter for which it would be convenient to carry out
decomposition, there is no strict theory as applied to
liquids and melts, such as, for example, to a solid (E/U
<< 1) orgas (E/U >> 1). In the 20th and 21st centuries,
computer models replaced rigorous results [33, 34]. For
example, Patent RU 2015611658 dated 02.20.2015
says: “The program is designed to calculate the activa-
tion energy of viscous flow and the pre-exponential of
the Frenkel-Eyring-Arrhenius equation from two
points, as well as to construct viscosity-temperature
curves. The program is applicable for any liquids, solu-
tions and dispersed media: polymers and their solu-
tions, petroleum products, food media, etc.” And quite
a lot of such programs have appeared: Flow3D is a
unique program for solving hydrodynamics problems.
Developer: Flow Science, USA Developer website:
www.flow3d.com; the GazKondNeft software system
(PS GKN) performs the functions of computational
modeling of phase transformations, thermophysical
properties of gas and liquid mixtures, technological
processes and schemes; “STARS” is a powerful mod-
ern software system that calculates the thermophysical
properties and phase state of liquid and gaseous phases,
oil fractions, mixtures, including mixtures of hydrocar-
bons with oil fractions, both at a single point and in a
given range of temperatures and pressures; publications
in the field of modeling the rheological properties of
pulps showed that the most widespread among modern
solutions are the following software systems:
COMSOL Multiphysics, ANSY'S Fluent, OpenFOAM,
STAR-CCM+, NeiNastran; The leading positions in
the market of oil and gas simulation software products
are currently occupied by the products of three foreign
companies - Invensys Process Systems (which includes
SimSci - Esscor, the owner of the PRO/II trademark),
Aspen Technologies (with Hyprotech, the owner).
brands HYSIM, HYSYS, Aspen) and ChemStations
(which owns the CHEMCAD trademark).

Scientists from the Institute of Metallurgy of the
Ural Branch of the Russian Academy of Sciences and
the Ural Federal University developed in 2022 a
method for theoretical high-precision determination of
the viscosity of liquid metals using a trained artificial
neural network. The practical application of artificial
neural networks has become a symbol of the 21st cen-
tury [35]. For example, in [36], a neural network ap-
proach was used to predict the viscosity and density of
lubricating oils when gases are dissolved in them.

Our model

Our model is based on works [37-39], where solid
bodies were considered. Let us now consider the liquid
from this position. To measure any physical property of
a liquid, you need to influence it with some primary
field (magnetic, electric, etc.) and measure the second-
ary field (system response), the value of which carries
information about the object. Since the process of inter-
action of an object with a field usually proceeds quite
quickly (single-particle relaxation time is ~ 102 s), it
is clear that this process is far from equilibrium. On the
other hand, the characteristics of the secondary field

carry information about an object that is in certain ther-
modynamic conditions and has thermodynamic param-
eters that are directly related to its structural, chemical
and physical properties.

Thus, with the help of nonequilibrium statistical
thermodynamics, it is possible to find a connection be-
tween the microscopic (quantum) processes of interac-
tion of primary fields (the parameters of which can be
controlled and varied within wide limits) with the mac-
roscopic characteristics of the liquid.

Let us consider a liquid as a system of non-inter-
acting molecules immersed in a thermostat, which rep-
resents the entire volume of the liquid. Quantum tran-
sitions caused by the interaction of molecules with a
thermostat will be dissipative (with probability P) in
contrast to interaction with an external (for example,
electric) field (with probability F). Dissipative pro-
cesses lead to the fact that the secondary field Z; is al-
ways less than the primary field Z;. Since the subsys-
tem of molecules exchanges only energy with the ther-
mostat, the corresponding ensemble of particles will be
canonical [40]. Then the expression for statistical en-
tropy has the form:

S=—kY f,Inf,

where f; is the distribution function; k is Boltz-
mann's constant.

Differentiating (18) with respect to time and trans-
forming, we obtain:

dSs k
= (Inf, —n £, )P, f, - P, f, ),
ij
where Pj; is the probability of transition from ini-
tial i (with energy E;) to excited state j (with energy E;).
For dissipative processes, the detailed equilibrium prin-
ciple has the form:
9P
LU ok , (20)
9;P;

where g, g; are statistical weights for levels E; and
E;. Then (19) will take the form:

(18)

(19)

Ei-E;
§=§Pij(lnfi —inf ) f-Jige W |
j
(21)
Canonical distribution function [40]:
1 g it
f, =e /€T 22)
where is the partition function:

Z=e-G/KT, (23)

where G is the Gibbs potential (free energy) of
the thermostat + system of molecules.
Let us assume that the non-configurational part of
the Gibbs potential depends linearly on the concentra-
tion N of molecules:

efG/kT — Zh(N)’

~G/KT .

(24)

where h(N)= o(N)-€
o(N) - statistical weight.

(25)
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After cumbersome but simple calculations, it is
not difficult to show that the function h(N) is a Gauss-
ian distribution around the equilibrium value with small
variance, i.e.:

h(N)=h(N)e VN,
Substituting (26) into (24), we have:

efG/kT — h(ﬁ)zefAﬁz/N .
AN

To estimate the sum in (27), we replace it with the
integral:

(26)

(27)

Ze’mz/ﬁ = Texz/’“dx =nx.
AN

Then (27) takes the form:
7G/kT h(N)(/ZN )1/2 (28)
Using (24) and taking the logarithm of (28), we
find:

ey, G0N 1
G/KT =—Inw(N) + o +2In(7zN), (29)

where G(N) is the part of the total Gibbs poten-

tial associated with the concentration of molecules.
From the estimate of the first logarithmic term it fol-
lows:

ij

Neglecting small terms and replacing the sum in
(36) with an integral (which is true for a continuous
spectrum of molecular energy values), we obtain:

_ 0
P= @ exps — M , (37)
kr KT

where A4S is the change in entropy in the dissipa-
tive process; En is the average value of the energy of
the ground state of molecules; = — relaxation time.
For the response function @ of the system to an
external field we have:

F
D= : (38)
F+P
where F = 1/1.
After transformations, we finally get:
KT W
&=-— —N. (39)

c G°

Ei-E;
:_ZP °/kT -N o Ei/kT Ej_Ei 1_&(92 T
KT

_ N) — N+N
In a)(N):NIn[1+Nj+N In (30)
Approximating the logarithm in the first term on
the right side of (30) by the first term of its series ex-
pansion, and expressing the second term in terms of the
Gibbs potential of the system of molecules G, we ob-
tain:

Inw(N)=N + NG ' /KT . (31)
Substituting (31) into (29) and neglecting the term

1/2 In(nN) compared to N, we obtain:
G=G(N)-NG" — NKT. (32)
As above, assuming that the thermodynamic po-

tential depends on the equilibrium number of molecules
Cfin a linear manner, i.e.:

G=G’+NG', (33)
where G° is the thermodynamic potential of the
thermostat, we find:
G =G° — NKT. (34)
Using (34), expression (23) is transformed to the
form:

7 - e—Go/kTe N
Substituting (34) into (21), we find:

(35)

(36)
9;

As a response function in [39], we take the kine-
matic viscosity v, NkT=PV=(V=1) = P - pressure in the
liquid; W — Kinetic energy of particles (molecules) of
liquid W=mv?/2; G° - Gibbs energy; ¢ = const, m is the
mass of particles, v is their speed. Equation (39) will
take the form (Fig. 6a):

1
— . LO . mVZ.
c 2G
Taking into account that G®=v S, S is the area, we

obtain the following equation for the relationship be-
tween the viscosity of a solution and its surface tension

v (Fig. 6b):

(40)

V=—, (41)
e
J—fluid constant under given thermodynamic con-

ditions.
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Figure 6.

Theoretical dependences of kinematic viscosity on pressure for some liquids (), illustration of formula (41).

If the Gibbs energy is represented in the traditional form G° = A+BT+CT?, then formula (40) takes the form

(Fig. 7a):
_1 P > -mv?2, (42)
c 2(A+BT +CT")
:él [ Zél
14

0,9

a)
Figure 7. Theoretical dependence of the kinematic viscosity of a liquid on temperature (a), on the content of the
solid fraction (b).

Figure 7b represents Einstein's formula (16) for
the viscosity v of dilute, unstructured colloidal solu-
tions.

The kinematic viscosity coefficient v is the ratio of
the dynamic coefficient n to the density of the sub-
stance, i.e. v = n/p. All previous formulas are valid.

Our proposed model of liquid viscosity in the form
(39) — (42) takes into account the thermodynamic prop-
erties of the liquid, its structure and response to external
fields. For example, if a liquid is exposed to an electric
field, then for most liquids it leads to a decrease in its
surface tension y. And this leads to an increase in the
kinematic and dynamic coefficient of viscosity of the
liquid according to formula (41), i.e. internal friction
increases.

Conclusion

In this message, we touched upon the issue of lig-
uid viscosity, which plays an important role in various
industries, for example, chemical, petrochemical, food,
glass, paint and varnish and others, where the initial and
final products are subject to fluctuations in viscosity.
Having an acceptable model of liquid viscosity, one can
theoretically predict the synthesis of a particular final
product. It is to this aspect that this article is intended.

1
0,01 0,03

b)

This scientific article was published as part of
grant funding for 2024-2026, IRN No. AR32488258
“Development of innovative technology for producing
graphene by intercalating graphite with microcluster
water and modifying HTSC ceramics with graphene”
(the research is funded by the Science Committee of the
Ministry of Science and Higher Education of the Re-
public of Kazakhstan).

References

1. Newton I. Mathematical principles of natural
philosophy. Ed. 4th. - Moscow, 2017. - pp. 486-488.

2. Mikhailov G.K. The formation of hydraulics
and hydrodynamics in the works of St. Petersburg acad-
emicians (XVIII century) // 1zv. Academy of Sciences
of the USSR, MZhG, 1999, No. 6. - P. 7-25.

3. Mizerovsky L.N., Smirnov P.R. Viscosity and
internal friction in liquids // Russian Chemical Journal,
2020, V. LXIV, No. 1. - P. 1-12.

4. Batchelor J.K. Introduction to fluid dynamics.
- M.: Research Center "Regular and Chaotic Dynam-
ics", 2014. - 800 p.



German International Journal of Modern Science No71, 2023 41

5. Vorobyova E.V., Krutko N.P. Polymer com-
plexes in agueous and salt environments. - Minsk: Bel-
arusian Science, 2010. - 175 p.

6. Leontyeva A.A. Modern theories of liquid vis-
cosity // UFN, 1940, vol. 23, no. 2. — pp. 131-161.

7. Frenkel Ya.l. Kinetic theory of liquids. — Len-
ingrad: Nauka, 1975. — 592 p.

8. Trucks and buses. Consumption of fuel, oil
and technical fluids. - Moscow: Lights, 2017. - 192 p.

9. Zuev V.V., Uspenskaya M.V., Olekhnovich
A.O. Physics and chemistry of polymers. - St. Peters-
burg: St. Petersburg State University ITMO, 2010.-45p.

10. Mott N.F. and Gurney K.W. Note on the the-
ory of liquids // Trans. Farad. Soc., 1939, Vol. 35. — P.
364-376.

11. Tursunbaeva A.K. Some questions of the the-
ory of solution viscosity // Bulletin of KarSU, 2010,
No. 4(60). — P. 60-67.

12. Gelfman M.l., Kovalevich O.V., Yustratov
V.N. Colloidal chemistry. - St. Petersburg: “Lan”,
2003. - 336 p.

13. Cheng D.C.-H. The art of coarse rheology //
Brit. Soc. Rheol. Bull., 1989, Vol. 32, Nel6. - P. 1-15.

14. Craban S., Parzonka W., Havlik V. Non-New-
tonian behavior of kaolin suspensions, in Progress and
Trends in Rheology Il. - N.Y.:Springer-Verlag, 1988. -
325 p.

15. Reher E.O., Haroske D., Kithler K. Strumun-
gen nicht-Newtonscher Flsssigkeiten // Cherm., 21 Ig.,
Heft 3., Marz., 1969. - S. 137-143.

16. Wildemuth C.R., Williams M.C. Viscosity of
suspension modeled with a shear-dependent maximum
packing fraction // Rheol. Acta., 1984, Vol. 23, Ne6. —
P. 627-635.

17. Doraiswamy D., Mujumdar A.N., Tsao I,
Beris A.N., Danforth S.C., Metzner A.B. The Cox-
Merz rule extended: A rheological model for concen-
trated suspensions and other materials with a yield
stress // J. Rheology, 1991, Vol. 35, Ne4. - P. 647-686.

18. Chirikov D.N. Viscoelastic properties of mag-
netic fluids. - Dissertation of the candidate in physics
and mathematics. Sciences, Ekaterinburg, 2012. —
102p.

19. Chuprin V.A. Research and development of
methods and means for monitoring the viscosity and
density of liquid media using ultrasonic normal waves.
- Dissertation of Doctor of Technical Sciences, Mos-
cow, 2015. — 319 p.

20. Galimov R.A. Thin-layer nonisothermal flows
of two-phase non-Newtonian media over permeable
surfaces. — Dissertation of a candidate of technical sci-
ences, Kazan, 2015. — 152 p.

21. Shorstky I.A. Improving the process of ex-
tracting oilseeds based on the use of electrophysical in-
fluence. — Dissertation of a candidate of technical sci-
ences, Krasnodar, 2016. — 158 p.

22. Bazilevsky A.V. Dynamics and decay of jets
of complex liquids. - Dissertation of Doctor of Physics
and Mathematics. Sciences, Moscow, 2016. — 319 p.

23. Galechyan A.M. Percolation analysis of hys-
teresis of phase permeabilities during two-phase flow
in oil reservoirs. — Dissertation of a candidate in physics
and mathematics. Sciences, Moscow, 2018. — 92 p.

24. Lyushnin A.V. Dynamics of an ultrathin layer
of liquid. - Dissertation of Doctor of Physics and Math-
ematics. Sciences, Perm, 2019. — 296 p.

25. Kuznetsova Yu.L. Rheometric flows of poly-
mer liquids taking into account shear stratification of
the flow. — Dissertation of a candidate in physics and
mathematics. Sciences, Perm, 2019. — 123 p.

26. Kozhevnikov I.S. Rheokinetics of phase trans-
formations of petroleum systems and gel-forming com-
positions. - Dissertation of a candidate of technical sci-
ences, Tomsk, 2019. — 102 p.

27. Cherpakova N.A. Nonlinear behavior of con-
centrated polymer solutions under large periodic defor-
mations. - Dissertation of the candidate in physics and
mathematics. Sciences, Tomsk, 2020. — 114 p.

28. Chechetov K.E. Aerodynamic method for
measuring the surface tension of liquids. - Dissertation
of a candidate of technical sciences, Tambov, 2020. —
168 p.

29. Lesnyak L.I. The influence of inertial forces
on residual stresses and rheology of polymers and com-
posites based on them. - Dissertation of a candidate of
technical sciences, Rostov-on-Don, 2021. — 119 p.

30. Mustakimov R.A. Film and gel-like materials
based on interpolymer complexes of polysaccharides
with functional synthetic polymers. - Dissertation of a
candidate of chemical sciences, Ufa, 2022. — 158 p.

31. Kovalev A.V. The influence of phase viscosity
on the hydrodynamic characteristics of immiscible lig-
uid flows in microchannels of rectangular cross-sec-
tion. - Dissertation of the candidate in physics and
mathematics. Sciences, Novosibirsk, 2022. — 98 p.

32. Breg L., Nye J. Feyman lectures on physics. -
M.: Mir, 1966, V. 7. - P. 275 - 287.

33. Korenchenko A.E. Methodology for studying
the surface and rheological properties of liquids based
on computer models. - Dissertation of Doctor of Phys-
ics and Mathematics. Sciences, - Chelyabinsk, 2008. -
212 p.

34. Shilov M.A., Veselov V.V. Computer model-
ing of molecular systems using the molecular dynamics
method. - Ivanovo: IGTA, 2010. - 168 p.

35. Dudarov S. P., Papaev P. L. Theoretical foun-
dations and practical application of artificial neural net-
works. —M.: RKhTU im. D. I.Mendeleeva,2014.—104p.

36. Kolesnikov A.M., Mitrichev I.I. Neural net-
work approach for predicting the viscosity and density
of lubricating oils when gases are dissolved in them //
Advances in chemistry and chemical technology, 2023,
Vol. XXXVII, No. 4. — P. 10-12.

37. Portnov V.S., Yurov V.M. Relationship be-
tween the magnetic susceptibility of magnetite ores and
thermodynamic parameters and iron content // News of
universities. Mining Journal, No. 6, 2004. - pp. 122-
127.

38. Yurov V.M., Eshchanov A.N., Sidorenya
Yu.S. Nonequilibrium thermodynamics and radiolysis
in solids // Bulletin of KarSU. Physics, 2005, No. 1(37).
- P. 4-10.

39. Yurov V.M. Thermodynamics of luminescent
substances // Bulletin of KarSU. Physics, 2005, No.
3(39). - pp. 13-19.

40. Kittel Ch. Statistical thermodynamics. - M.:
Nauka, 1977. - 336 p..



42 German International Journal of Modern Science Ne71, 2023

TECHNICAL SCIENCES

CORPORATE MANAGEMENT OF PRODUCTION AND ECONOMIC ACTIVITIES COTTON
PROCESSING ENTERPRISE

Yusupov F.,
Candidate of Technical Sciences, Associate Professor,

Urgench branch of the Tashkent University of Information

Abstract

Technologies named after Muhammad al-Khorezmi
Ismailova Sh.R.

Master's student, 2nd year,

Urgench branch of Tashkent University of Information
Technologies named after Muhammad al-Khorezmi
DOI: 10.5281/zen0d0.10460127

Based on a system analysis of the facility as a complex production and economic system, a multi-level hier-
archical structure of an integrated management system for the main production of a cotton processing enterprise
has been developed as the main task of corporate management.

Keywords: Corporate governance, hierarchical management, primary processing of cotton, production,
technological process, data bank, governing body, feedback.

Introduction

It is generally accepted that effective enterprise
management is possible only by planning all processes
and relationships of an economic entity. The main tar-
get function of planning is to ensure long-term compet-
itiveness, which determines the strength and stability of
the management object in the market.

In a dynamically changing situation in the external
environment, it is necessary to improve models and
technologies for managing enterprises and their groups
in order to increase the efficiency of economic activi-
ties, maintain competitiveness and maximize profits.
The prerequisites for the economic development of
many industries indicate the need to develop new con-
cepts of corporate management and planning, the solu-
tion of which is impossible without modern flexible ap-
proaches to enterprise development. This is due to the
fact that in modern conditions of rapidly changing tech-
nologies, information support, the external environ-
ment and the rational use of limited resources, the cor-
porate form of entrepreneurship is one of the most ef-
fective.

In the context of the functioning of corporations
and the planning of their assets, it becomes possible to
use the potential of integrated structures (the possibility
of transferring financial resources, reducing transaction
costs, the possibility of self-financing of individual
business units, government orders). The main goal of
corporate planning is to build a system for effective
management of a group of enterprises based on the
timely identification of threats and business opportuni-
ties, a system of planning and resource management
within the group, as well as on the basis of the for-
mation of competitive business units [1].

The main task of corporate governance is to pro-
tect participants in corporate relations from the poten-
tial arbitrariness (ineffective activities) of hired manag-
ers.

Corporate governance can be reduced to three
main areas:

e management of property or shareholding;

e management of production and economic ac-
tivities;

o financial flow management.

The main function of corporate governance is to
prevent and resolve conflicts within the company,
which is the key to its survival in an aggressive com-
petitive environment.

One of the most important tasks of the state is to
ensure favorable conditions for the functioning and de-
velopment of the main spheres of society, including the
creation and maintenance of economic or production
infrastructure, i.e. such basic industries as energy, met-
allurgical and fuel and energy industries, agriculture,
food industry, transport, communications, telecommu-
nications, etc. [1-8].

Problem analysis

The modern economic world is very changeable,
dynamic and complex, and therefore many scientists
see a solution in project management. The success of a
modern manager today depends entirely on the ability
to manage complex (often involving many operations)
and time-limited activities aimed at creating original
products.

Organizations operating in certain and uncertain
external environments will be regulated differently, de-
pending on their structure and the type of management
system used. It is also important that the structure or
management system of the organization corresponds to
the external environment in which it is located [2]. Par-
ticular attention when studying the features of manag-
ing business entities in conditions of uncertainty in the
external environment requires studying the state of the
organizational culture of the enterprise in such condi-
tions. Work [2] offers recommendations on the issue of
maintaining the stability of enterprises in crisis condi-
tions.
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Management of corporations and enterprises un-
der conditions of uncertainty is usually considered as
an open, non-linear, disproportionate process that has
systemic properties. In work [3], the project mode with
its corresponding elements is substantiated for effective
corporate management:; problem, goal, objectives, ac-
tivities, stakeholders, schedule, risks, and also proves
that analysis is an important condition for successful
management informational and temporal (temporal fea-
tures) uncertainty.

Article [4] presents an analysis of risk manage-
ment models, their advantages and disadvantages,
which showed the need to introduce new tools into cor-
porate risk management models in order to ensure the
adequacy of risk management systems to new chal-
lenges. These tools include: reframing, the introduction
of real options, the use of smart contracts based on
blockchain technology, the introduction of benchmark-
ing and the approach to creating shared value. These
tools primarily provide a reduction in the corporation’s
relational risks, but can also help reduce business risks.
In addition, these tools cover various areas of the cor-
poration’s activities from contract management to as-
sessing the effectiveness of risk management for differ-
ent groups of stakeholders. The introduction of modern
tools into corporate risk management models will help
improve the adaptability and efficiency of corporate
risk management.

In the research [5] of N.N. Trofimova, the features
of modern corporate governance are considered, factors
are highlighted that increase the relevance of improving
corporate governance and the weaknesses of modern
corporate governance. Using the proposed author's ap-
proach, based on system analysis, the basic principles,
key problems are identified and the basic models of
modern corporate governance are analyzed. The scien-
tific novelty and practical value of the article lies in the
fact that the author has identified the main factors for
increasing the efficiency of corporate governance of
Russian enterprises in the real sector of the economy.

A.D.Khairullina, A.V. Pavlova in his [6] studies
proposes the integration of the risk management system
and strategic management by determining the corre-
sponding key risk indicators for each indicator of the
BSC (system of strategic indicators) of the corporation.
It is also proposed to improve the economic and math-
ematical methods used for the analysis and assessment
of risks, namely: to use fuzzy logic methods (specifi-
cally the fuzzy number method), since this method al-
lows you to assess the probability of risk occurrence
under conditions of uncertainty, which is especially im-
portant for the economic environment when input the
data is stochastic. Thus, the article describes the pitfalls
encountered at each stage of the risk management pro-
cedure in corporate management and proposes ap-
proaches to improving the corporate risk management
system.

An analysis of numerous works shows that the de-
velopment of automated control systems, process con-
trol systems, organizational management systems, or-
ganizational and production systems, as well as inte-
grated management of industrial enterprises and others
is often carried out, as a rule, in isolation. At the same
time, inconsistency of goals, criteria, models and man-
agement algorithms, lack of compatibility, integration
of organizational, functional, production, technical, in-
formation and software, which are organic parts of a
unified management system, significantly complicate
the development and implementation of these systems
and do not allow achieving the required systemic effect
. In this regard, the stage under consideration in the de-
velopment of production management systems is char-
acterized by the integration of individual automated
subsystems using a local or corporate computer net-
work, software and information interfaces and a distrib-
uted data bank - into a single integrated system for com-
plex automation of production and economic activities
of an enterprise. Solving the issues of integration of
functional, technical, software and information support
forms the basis for the creation of such systems [1-8].

Methodology and discussions

Our research has substantiated the need to develop
a coherent theory of management of a modern indus-
trial enterprise, including means of describing the con-
trol object and the tasks of forming management deci-
sions based on the principles of system optimization
with the widespread use of optimization methods and
various heuristics, a mechanism for expert assessments
and techniques for forming decisions under conditions
of uncertainty [9-12 ].

Representing a management object, a cotton pro-
cessing enterprise, as a hierarchical structure has a
number of advantages, the main of which are: the pos-
sibility of dividing the system under consideration; en-
suring integration of the problems being solved; in-
creasing the adaptability and reliability of the system as
a whole; the ability to select and standardize modules
focused on solving simplified problems and coordinat-
ing such tasks in a single system.

The synthesized management system for the main
production, using the example of cotton processing pro-
duction (Fig.) is a four-level hierarchical system, the in-
dividual levels of which are separated by the following
management functions: volumetric (current) planning -
operational scheduling - selection of optimal techno-
logical modes - process regulation.

The time decomposition of the production process
control problem is carried out on the basis of the fre-
quency characteristics of disturbances acting on the
production process of obtaining final cotton products.
Each level of the hierarchical production process con-
trol system of a cotton processing enterprise monitors
disturbances in a certain frequency spectrum.
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Level 2. Operational
scheduling and management
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Level 3. Block for selecting
optimal technological modes

Level 4. Local optimization
and control unit of TP

At level I, a set of problems of volumetric plan-
ning of inputs and output is solved. This complex in-
cludes: the main task is to calculate the optimal produc-
tion program of a cotton processing enterprise, broken
down by quarters and months; auxiliary tasks - formal-
ization of dependencies between the parameters of the
production process and variables characterizing the be-
havior of the technological process; justification of
planned norms for the yield of final cotton products, as
well as planned norms for waste (production irrecover-
able losses); forecasting the receipt of raw materials for
cotton modification (raw cotton assortment); optimal
distribution of production resources between types of
products.

At level 2, a set of tasks of operational scheduling
and management is solved: the task of assigning subsets
of manufactured modifications of the final product to
TP; the problem of distributing available resources be-
tween subsets of modifications of the final product;
schedule task, i.e. determination of the moments of the
start of work (batch launches) of fixed modifications of
the feedstock for cotton processing; the task of choos-
ing the optimal sequence for launching fixed modifica-
tions of cotton; the task of promptly adjusting some
technical and economic indicators of the plan in con-
nection with changes in individual indicators of the
plan, cotton assortment, equipment operating time
fund, etc. A set of tasks for operational calendar plan-
ning makes it possible to increase the likelihood of
meeting the planned indicators formed at level I [9,10].

At level 3, the optimal operational decisions deter-
mined at level Il are implemented by selecting the op-
timal parameters of discrete technological modes based
on the current analysis of disturbances of the processes
themselves.

At level 4, the problem of direct regulation of pro-
cesses (local control) and ensuring stable and accurate
maintenance of the operating parameters of technolog-
ical processes defined at level 3 is solved. The main
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function of level 4 is polling of sensors of operating
variables and direct digital control of technological pro-
cesses.

Conclusion.

Based on the analysis of the issues raised, we can
say that compliance with corporate governance stand-
ards helps improve the decision-making process that
can have a significant impact on the efficiency of the
financial and economic activities of the enterprise at all
levels. High-quality corporate governance streamlines
all business processes occurring in the enterprise,
which contributes to the growth of turnover and profits
while simultaneously reducing the volume of required
capital investments.

Corporate planning allows you to focus on exter-
nal factors of the company's development, since inter-
nal ones are amenable to greater managerial influence.
Risk management methods used within the integrated
group make it possible to reduce the level of uncertainty
in predicting the course of the corporation's business
processes.

Finding ways to overcome uncertainty and man-
age changes in the external environment remains a rel-
evant area of management and requires close research.
Thus, management under conditions of uncertainty is a
systemic process focused on the classical properties of
integrated management systems of corporations, asso-
ciations, and enterprises.
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