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EFFECTS OF VARIOUS ENVIRONMENTAL FACTORS ON THE PROTEOLYTIC ACTIVITY OF E.
FAECIUM G8 STRAIN

Abdullayeva N.

Ph.D, Associate Professor of the Department of Biophysics and Biochemistry,

Baku State University, Azerbaijan

BJIUSHUE PA3JIMYHBIX ®PAKTOPOB CPE/bI HA IPOTEOJIMTUYECKYIO AKTHUBHOCTb
IITAMMA E. FAECIUM T8

Abpyiiiaesa H.®@.
Jloyenm rxaghedpvr Buogusuxu u buoxumuu,

baxunckui I'ocyoapcmeennviii Ynusepcumem, Azepbatiodxcan

Abstract

https://doi.org/10.5281/zenodo.7528442

In the present article, the influence of various environmental factors, incubation time, pH, and temperature
conditions on the dynamics of changes in the proteolytic activity of the E. faecium I'8 strain has been studied.

AHHOTaLUA

B npencraBineHHO# cTaThe UCCIEI0BAaHO BIMSHUE PA3INYHBIX ()aKTOPOB CpeAbl, BpeMEeHH HHKyOarmu, pH, a
TaKKe TeMIEePAaTYPHBIX YCIOBUH Ha TUHAMUKY W3MEHEHUs IPOTCONMTHYECKON aKTUBHOCTH mTamMa E. faecium

I'8.

Keywords: lactic acid bacteria, fermented foods, lactobacillus
KiiroueBble c10Ba: MOJIOYHOKHCIIBIC OaKTepHUH, HepMEHTHPOBAHHBIC MPOYKThI, TAKTOOAIIUILIIBL.

3a mocieqHue Tkl HCCIIeIOBATENH 0C000e BHHU-
MaHHe YICISIIOT CHOCOOHOCTH JIAKTOOAKTEpUi MPOLy-
UPOBATh TPOTCOIUTHICCKAEC W aMUIOIUTHICCKUE
(depmenTsl. [IpoTeasbl UrparT CYIIECTBEHHYIO POJIb B
CO3peBaHNH (PEPMEHTUPOBAHHBIX  MSICOIPOTYKTOB,
MPEUMYIIECTBEHHO CBHIPOBSJICHBIX W CHIPOKOIYEHBIX
W3JCTUH, U TBEpIBIX CHIPOB, a TaKXKe (OPMHPOBAHUE
WX OpTaHOJENTHUECKUX MoKazaTenen [5, ¢.219].

[IpoBeneH CKkpUHUHT cpeau 48 KONOHMH, H30JIH-
POBaHHBIX U3 9 006pa3I0B KUCIOMOJIOYHBIX IPOTYKTOB
MO BBISBICHUIO MOJOYHOKHUCHBIX Oaktepuii (MKB) c
MPOTEOJIMTHYECKON aKTHBHOCTHIO. 3o0mmpoBansl 4
mramma (I'3, '8, I'16 u '24), obnanatonue HCKOMOMH
aKTUBHOCTHIO. [IpoBejicHa TpeaBapUTeIbHAS UICHTH-
¢ukarys mo MophoPHU3HOIOTHISCKAM H OHOXUMHIYE-
ckuM npusHakam. Lltamm ['3 unenTnduupoBan kak
Enterococcus faecalis, I'8 - Enterococcus faecium,
mrrammel 1'16 - Lactobacillus paracasei, I'24 - Lacto-
bacillus rhamnosus, coorBercrenno. IIpoTeonurnue-
CKas CHCTeMa M30JIMPOBAaHHBIX INTAMMOB OakKTepuit
M3ydJanach B IBYX CHCTEMAaX: IIPU POCTE B MOJIOKE (TIpO-
mudepupyoIas CucTeMa) U B HeNPOJIuQepupyroIIei
cucteme KieTok [ 1, ¢.49]. CBexue KyabTyphl HCCIIEY-

€MBIX ITAMMOB UHOKYIHpoBaiu (5%) B 00€3KUpEH-
HOE€ MOJIOKO JUISl HHIYKIUHU MPOTEOIUTHUCCKUX DH3H-
MOB. MOJIOKO ¢ WHOKYJIMPOBaHHBIMH KYJIbTYpaMH MH-
kyoupoBaiu nipu 37°C B TeueHnun 24 4. B kadectBe
KOHTpOJISI HCIIOJIB30BAJIM MOJIOKO 0e3 J100aBIeHus
KyJnbTyphl Oaktepuit. Hamnaue rugpomnmsa 6eIKoB Mo-
JoKa TpoBepsuid MeTomoM anekrpodopesa (CAC-
ITAAT) [4, c.2018].

B mpenpiaynmx uccinenoBaHusAX ObIIO TTOKA3aHO,
YTO CTENEeHb PACIIENJICHUS OTJEIbHBIX OeJIKOB (pak-
I B TEYCHUH TEPBBIX 3 4 U CHyCTS 24 Yaca 3HAYH-
TEJIFHO OTIIMYANNCh MEXAY coboro. B cBa3m ¢ 3tum
HpeACTaBUIICA MHTEPEeC HAOI0AaTh TUHAMUKY IIPOTEO-
n3a OeNKOBBIX (pakIMii B COCTaBE MOJIOKA B XOJIE CY-
TOYHOHW (pepMeHTarMu CyOCTpPaTOB B INPHUCYTCTBUHU
MPOIYLIEHTOB NPOTEOIUTHYECKUX IITaMMOB [3, c.65].
C oSTof [eNbl0 WCIONB30BAId HamboJiee aKTHBHBIN
wramMm — E. faecium I'8. Dkcnio3uus onsita ObLIa Ta-
Kasg, 9TO 4epe3 KaXIbld MPOMEXYTOK BPEMEHH CIIH-
BaJH ¢ (pepMEeHTEpa ONpeIeNeHHbIE KOJIMIECTBO (ep-
MEHTaTa, ONIPEICIISUIN THHAMHKY THIPONIN3a OSITKOBBIX
(dpakiuit Metomom anekTpodopesa [2, ¢.260]. ITomy-
YeHHBIE Pe3yJIbTATHI MPEICTaBIEHBI Ha puc. | U 2, co-
OTBETCTBEHHO.
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Puc.1 Bpemennas 3aeucumocms OUHAMUKYU 2UOPOIU3A OENKOBbIX (PpaKyuti npOmeorumu4eckol cucmemot
wmamma E. faecium I'S

CrenieHb TUAPOJIH3a OCTKOBBIX (hpaKIMii MOJIOKa
OPOTEONUTHIECKON cucTemoii mramma E.faecium T'8
0 Mepe NPOJIOHTUPOBaHKs (PepMEHTALIUY yBEIHMYHBa-
ercst. Cryers 3 yaca (hepMEHTAIIMU BCe elnie Habrona-
I0TCI  (Qpakuuu [-Ka3eMHa W (O-JAKTOTIOOYIIHMHA.
OcraspHble (paKLIiK MOJOKa HE3HAUUTEIILHO pacIlell-
JSIIMCh U 00pa30BBIBAIM MHOXKECTBO IEHTHUIHBIX I10-
aoc. Ilo Mepe yBenWueHHs BpeMeHH (QepMeHTALHH
NPOTEOJH3 OCIKOBBIX (BPaKUUil yCHUITMBACTCS, OJHAKO

BCE €IIIe MPOCICIKUBACTCS (PPAKITHS 0.-TAKTOTIO0YIHMHA
[4, c.2016]. Takas xapTuHa HaOJIIOJAETCS Naxe Ha
anektpodoperpamme cmycts 18 wacoBoil (epmeHTa-
uun. OnHaKo, CrycTs emie 6 4acoB (Qpaki(uu He ObLTH
OOHApY)KEHBI, YTO YKa3bIBACT HA MOJHBIA THIPOJIH3
0eTKOBBIX (YpaKIIUK MOJIOKA.

Ha puc. 2 oTpaxkeHa AMHAMHUKA POCTa MPOTEOIH-
THaeckoro mramma E. faecium I'S.

O cycnenam (590 Hm)
N

—— E. faecium I'8

o T T
(o) 5 10

15 20

Bpems vHkyGaummn
Puc.2 Jlunamuxa pocma npomeonumuueckoeo wmamma E. faecium I'8

MakcumanbHas MJIOTHOCTh KIIETOK OakTepuii B
CyCIIeH3HH O0HapyXeHa mocie 12 4acoB KyJIbTHBHPO-
BaHus. Jlasee, INIOTHOCTh IIOCTENIEHHO CNAJAeT U CILy-
CTSI 6 4acoOB CKOPOCTh CIa/la ONTHYECKOW MIOTHOCTH
yBesnmunuBaeTcs. ECu cpaBHUTH 3Ty IWHAMHKY pocCTa
OakTepuii B CyCIIEH3UH C JUHAMHUKOW UX MPOTEOTHTH-
YECKON aKTUBHOCTH, HECMOTPSI Ha JOCTUXKEHUS MUKA
ONTUYECKOH MIOTHOCTU KJIETOK B CYCIEH3UH MPOTEO0-
JUTUYECKasd aKTUBHOCTb OCTAETCS I0KA CPAaBHUTEIBHO
HU3KOH. DTO HABOJUT Ha MBICAb O TOM, YTO KOHIIEH-
Tpamus cyOCcTpaToB B COCTaBe MOJIOKa 3HAYMTEIHLHO
MPEBOCXOJUT KOJMYECTBO (PEPMEHTHBIX OCIIKOB, I
MOJTHOTO THAPONN3a AAHHBIX (DPaKIUi MOHAZOOWTCS

BpeMsi. BuiuMo, 10 KOHIa KyJIbTUBUPOBAHUS aKTHB-
HOCTb ITPOTEOJIUTHUECKUX (PEPMEHTOB COXPAHIETCS, 1
OHHU TIPOJIOJDKAIOT TUIPOJIN30BaTh OEIKOBbIE (DPAKLIUK
MOJIOKA. Y CTaHOBJIEHO, YTO U HOJHOTO THAPOJIM3a
0eTKOBBIX (paKINK HY)KHO KaK MUHUMYM 24 4.

B cnenyromeit cepun wuccineqoBaHUM paccMOT-
PEHO BIHUSIHHME TEMIIepaTypbl Ha MPOTEOIUTUYECKYIO
aKTUBHOCTH IITamMMa E.faecium I'S. M3yueHHas akTHB-
HOCTb CTPOTO 3aBHCUT OT TEMIIEPATyPHBIX yCIOBUHN HH-
KyOupoBaHus (pepMEHTHOM crcTeMbl. [IpoBepeHa npo-
TEONMTHIECKasi akTUBHOCTH E.faecium I'8 mpu 159, 309,
37°u 45°C, coOTBETCTBYIOIME KPUTHYECKMM TEMIIEPA-
TYpPHBIM 3HAYCHHUSM, KOTOPHIE, KaK IPaBHIIO, UCTIONb-
3YIOTCS JUTS UASHTH(PUKAIINY JIaKToOaKTepuit (puc.3).
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Puc.3 Temnepamypuas 3asucumocms npomeonumuyeckoi akmugnocmu wmamma E. faecium I'S

C npyroif CTOpOHBI, AaHHBIE TEMIEpaTypHbIE
YCIIOBHSI OTIACTH COOTBETCTBYIOT TEMIIEPaType XpaHe-
HUS TIPOAYKTOB (HYDKHHUH IIPEZIEN), a TAKXKE YCIOBUSAM
MPOBEICHUS TEXHOJIOTHIECKUX TIPOIIECCOB, CBA3aHHBIX
C TIPOM3BOACTBOM KHCIIOMOJIOUHBIX (PEPMEHTHPOBAH-
HBIX IPOAYKTOB (CpeAHue MoKa3zaTenu). Bepxuuii npe-
JIe]l TeMIepaTypbl COOTBETCTBYET KPUTUYECKON TOUKE
pocTa U NPOAYKIUH IMITaMMa OHONOTHYeCKH aKTUBHBIX
KOMITOHEHTOB, B TOM YHCJIE U TPOTEOIUTUUECKHX (ep-
MEHTOB [6, ¢.1025]. OnbITHI IPOBOJMIN C KYJIbTYpallb-
HOH uakocThio mrtamma E. faecium I'8, momydenHoit
MIOCJIE CYTOYHOTO KYJIbTHBHPOBAHMS IITaMMa B Tede-
uue 24 u. Tak npu +10°C nmpoTeonuTuyeckas akTUB-
HOCTh HE NposBisieTcs. [loBBIIIEHWE TEMIIEpaTyphl
eme Ha 5°C He OKa3BIBAJIO 3aMETHOE BIMSHHE Ha HC-
cllelyeMyl0 aKTHBHOCTh. OHAKO, NPU TEeMIeparype
+30°C nabumosaics 3HAYUTENBHBIA POTEONH3 BEJIKO-
BBIX KOMIIOHEHTOB Mojioka. Camas BBICOKas CTEICHb
aKTMBHOCTH OblLna oOHapyxkena npu +37°C, coorser-
CTBYIOIIasi ONTHUMAIBHOM TeMIIepaType pocTa mITaMMa
MPOAYIIEHTA.

Pesynbrats! nccnenoBanus BnusHus pH cpenbr Ha
NPOTEOJMTHYECKYI0 aKTHBHOCTh mtamMma E. faecium
I'8 orpaxkensl Ha pucynke 4. V3yueHHass aKTUBHOCTb
CTPOTO 3aBHCHUT OT KOHLIEHTPAILMX HOHOB BOJOPOJIOB B
cpene MHKyOMpoBaHMA. B skcniepuMenTe ucciieioBana
MpoTeoJuTHYECKast akTuBHOCTh npu pH 7.0, 6.2, 5.0,

4.0 1 3.0. OnpITHl IPOBOAWIN C KyJbTYPaTIbHOM XKHUJI-
KocThIo mramma E.faecium I'S, mony4enHoit nocie cy-
TOYHOTO KYJIBTHBHPOBAHHUS IITaMMa B TedeHHe 24 .
CrnocoOHOCTh BBIJIETICHHBIX IITAMMOB OaKTEpHH THI-
POJM30BaTh pa3NMyHble (HPAKIUK MOJOYHBIX OEIKOB
OblIa M3y4eHa B HenpoiauupupyooLen cucreme Kie-
TOK. B 1aHHOH cucTeMe aKTUBHOCTB IITAMMOB IIPOBE-
psilach B CTallMOHAPHOI (aze pocTa U npH cTabUIIBHBIX
3HayeHusAx pH - 7.2, a Taxoke pH UCTIOJIB30BaHUM OUH-
LIEHHBIX (ppaKHii MOJIOYHBIX OEJIKOB B KauecTBe Cy0-
cTparos. McciienoBanus MoKasanu, 9To MITaMM THAPO-
JIM3UPOBAJI Bce (PPAKLIMK KA3CHHOB MPH KUCIIBIX 3HAYE-
Hus pH. 3nadenns pH Ommke kK HeHTpambHBIM HE
ONaronpusATHBL JJISL TIPOSIBICHHUS MPOTEOTHTHYECKOH
aKTUBHOCTH 1tamma [7, €.208]. B nanHoM cucTeMe He-
TPOMU(GHUPHUPYIOMMX KIETOK IITAaMM IPOSIBHI SIPKO
BBIPOKEHHYIO ()epPMEHTATUBHYIO aKTUBHOCTH M T'HJIPO-
nu30Bal Bce ppakiun kazenHoB npu pH 3.0. IIpearmo-
JIOKUTETBHO Pa3HUIA B CTENEHH MPOTEOTUTHUYECKON
AKTUBHOCTH MOXXET OBITh CBA3aHA C pa3HBIMU 3HAUCHU-
aMu pH, a Taxke ¢ pa3nudneM cyOcTpaToB B 00euX cH-
cTeMax. BrosiHe BO3MOXHO, YTO NpOTeas3sbl JAaHHOTO
mramMMa 0osiee aKTHBHBI IIPH HEWTPAIIbHBIX 3HAYEHHAX
pH. Onnaxo nonuxeHusi pH B KUCIIyI0 CTOPOHY, BBI3bI-
BaeT KOM(pOPMAIMOHHOE M3MEHEHHE OEIKOB MOJIOKa
[4, c.2017].

70 62 50 40 30
y  —
1 5

-

Puc.4 Bauanue pH-cpeovr Ha npomeonumuyueckyto akmughocms wmamma E. faecium I'8
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WORK RELATED RISK ASSESSMENT AND MANAGEMENT

Kiguradze H.

PhD student, Business School, Georgian American University, Thilisi, Georgia

Abstract

https://doi.org/10.5281/zenodo.7534101

Working space Health and safety is a shared responsibility between employer and employee. Acting as an
employer, entity is required under the law to create working space harmless for health for employees.

Under this paper small field research will be assessed on Occupational health and safety in Georgia. Paper
will show risks at the working place, physical and fatal at workplace, steps taken by Georgian government to
eliminate risks or to mitigate and manage them and finally show current situation.

The article below discusses the steps and processes involved to make workplace safe and secure for employ-
ees and shows outcomes observing Georgian example. Will be discussed labor legislation changes according to
HS field and OSHA and ILO standards taken as manual in Georgia.

Keywords: HSSE, Risk, Management, OSHA, ILO, Georgia

Occupational Safety and Health

Workplace safety is a shared responsibility of em-
ployee and employer, all individuals at the workplace
have right to be safe and secure while working at the
employer. This is the main case while signing official
work contract. Occupational health and safety manage-
ment keeps employer safe form negative aspects of job
performed and employees and other people involved
from life threatening, health and physical threats. Helps
to create safe and secure space for work that under leg-
islation and other management demands.

Job done by employee can be mental or physical
but it should not be life and health threatening. Liability

and responsibility chain between employee and em-
ployer connect both very tight — employer should give
secure and safe workplace to employee.

During 2011-2017 injuries and death at the work-
place totaled 882 and 317. Georgian government
started working on new legislation that would have pro-
tected employees form workplace deaths and injuries.
Project was accepted by the government at march 7
2018.

Under the Labor Legislation occupational safety is
major at the workplace. Government is obliged to sup-
port entities and support competitiveness. Georgian
legislation also protects migrated Georgian citizens.

WORKPLACE DEATHS & INJURIES
COMBINED BY YEAR

[l Deaths [l Injuries

2018
2019
2020
2021

2022

* 2022 data through September 30 only.

WORKPLACE DEATHS BY YEAR

.\

018 2019

* 2022 data through September 30 only

Shroma 2022
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All the inconveniences with the management in-
side the company of the occupational safety will be
monitored and judges under the international HS man-
uals and ILO and OSHA manuals as well.

All the injuries and health or mental issues raised
from workplace will be discussed by the labor code
N997, that takes into account remuneration and com-
pensation of injuries and health problems derived from
workplace.

All the laws broken at the workplace will be dis-
respect of criminal procedure code and sanctions or
more serious decisions will be taken from criminal
code.

Unfortunately, this law is processed but obliges
only for high risk jobs and workplaces and not every
company operating in Georgia e.g construction, manu-
facturing mining transport etc.

TOP 5 SECTORS FOR DEATHS & INJURIES
COMBINED (2019-22)

[l 'njuries ] Deaths
Injuries

1. Construction

2. Manufacturing

3. Mines & quarries

4. Transport & storage

5. Wholesale & retail

* 2022 data through September 2022 only

Deaths

I
[&5]

(shroma, 2022)

The main reason why labor safety was taken into
consideration was 2015-2017 research that showed that
from 583 companies checked from different fields
(such as agriculture, retail, mining, construction, logis-
tics, warehousing, etc.) none of them had fully safe and
secure offices for their employees. Non of them had
HSE (Health and Safety Executive), no against fire de-
vices and no trainings what to do in different situations
when health risks raise, most companies had poor san-
itary and hygiene and there were no collective security
systems.

After preparing and presenting changes in labor
code, 19 trainings were taken about different up men-
tioned occupational security and safety procedures.

How workplace safety and security is moni-
tored, assessed and managed worldwide

To identify workplace hazards, OSHA gives us
clear instructions.

To identify and assess hazards, employers and
workers:

e Collect and review information. This infor-
mation can be present or likely be in future

e Conduct initial and periodic workplace in-
spections

e Investigate health damage cases determine
causing hazards.

e Group similar incidents and identify trends in
injuries.

e Consider nonregular hazards, that arise from
emergency situations.

o Determine the severity and likelihood of inci-
dents and prioritize corrective actions.

Companies start to inform employees on work-
place hazards byboth internal and external sources.
Both employers and employees collect, organize, and
review information what type of hazards may be pre-
sent and potentially exposed. they regularly inspect the
workplace for hazards that help prevent an incident to
occur, from the information they get by regular inspec-
tions of all operations, equipment, work areas and fa-
cilities. Workers, who directly work at hazardous place
are main sources of information.

Documenting cases ar very important, later to in-
spect hazardous places make sure conditions are cor-
rected. Photo/video evidence of problem should be
taken for meetings how to control them, and for use as
learning aids.

What is a risk assessment?

After identifying risks at the workplace risk as-
sessments process occurs. In short, identifying what
hazards currently exist or may appear in the workplace
and are likely to cause harm to employees and visitors.
Risks are/have to be considered at all employee occu-
pied places. Workplace risk assessment process may in-
clude such hazards as: electrical and fire safety, manual
handling, substances related, repetitive strain injury,
stress, violence, diseases. When should risk assessment
be done? Risk assessment should be ongoing process
and it has to be done all the way down the working pro-
cess.

How are risks ranked or prioritized?

Ranking hazards, in other words, determining pri-
ority to risks which to control first. Priority is given by
examining employee vulnerability, potential for inci-
dent, damage or injury or illness. After raking risks ac-
tion list is created.



Norwegian Journal of development of the International Science No 100/2023 9

There are several techniques to determine the level
of risk. It is not easy and simple process. The organiza-
tion determines most effective technique for them to
work best for each situation. Ranking hazards requires
good knowledge of all workplace activities including
all operations with depth.

For the small and easy situations, an assessment
can be a discussion or brainstorming session, based on
past knowledge or similar situations. For the big com-
panies, special team is working on hazard identifica-
tion, documentation regulation and assessment. For
them checkilists or a probability matrix can be helpful.

RISK ASSESSMENT MATRIX

SV ERINY Catastrophic

PROBABILI (1)

Frequent
(A)

Frobable
(B)

Occasional
(<)

Remote

(D)

Critical
(2) (3) ()

) Medium

Marginal Megligible

Medium

Medium

Medium

Improbable
Medium
(E)

Eliminated
(F}

Medium

(CPC, 2016)

Hazard Control

After risk ranking, the organization can decide on
ways to control each specific hazard. A hazard control
program is ways to protect workers from exposure to a
substance or system, the training and the procedures re-
quired to monitor worker exposure and their health to
hazards such as chemicals, materials or substance. Gen-
eral ways to control a hazard include Elimination (re-
move the hazard), Substitution (replace the hazard with
a less hazardous one), Engineering Controls (includes
plant redesigning, equipment, ventilation systems, and
reduce exposure), Administrative Controls (controls
how work is done), Personal Protective Equipment
(equipment worn by individuals).

SUMMARY

After all, why is risk assessment and management
S0 important?

Once | read an article in the journal that was start-
ing like this : “The biggest work for the occupational
safety and security progress was done by the dead em-
ployee who dies at the workplace..”

For the effective and efficient work process risk
management is crucial. At some point it guarantees
likeness of success, as if anything goes out of rails,
managers are likely to have plan of corrective acts. Risk
management is an important process because it em-
powers a business with the necessary tools so that it can
adequately identify and deal with potential risks.

Risks can be divided based on the nature of their
impact on your finances: income risk and expense risk.

Any events or mishaps that reduce your productivity —
or your ability to provide services to your clients — will
result in a loss of income.

Another positive impact of risk management is on
your assets. You can avoid costly expenses that can
arise due to damage or destruction of assets if you have
precautions taken. Loss of critical assets can have a
huge impact, especially if your business is an SME.

Unfortunately, yet in Georgia labor safety and se-
curity is not still leveling up but, companies started
work on improving this field. There is hope in future
that regular inspections will help to prioritize work-
place security and safety of the company’s most valua-
ble assets.
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Abstract

Globalization has opened the borders of countries, due to which the competition between the companies in-
tensified it became necessary to guide and manage not the usual a manager, but a globally minded manager or
leader. Even today, the question of the phenomenon of leadership is controversial among scientists about, in par-
ticular, how should he be a leader, with qualities or skills, whether it is possible to learn leadership, etc.

Cross-Country Perceptions of Leadership Skills and Traits is different. There are different views on it in terms
of vertical management hierarchy and network structuring. of business network structures clearly influence organ-
izational culture he showed us about the leader and leadership.

In such conditions, when Georgia is also one of the members of the global world, in relation to the compati-
bility of Georgian culture, the issue of how it should be in Georgia should be studied the leader of a functioning
company, what qualities and skills should have, what features of Georgian culture should he grasp and, finally,
what should he be able to give for the success of the company "As a victim".

The world is changing at lightning speed and also at lightning speed public interest in leadership and leaders
is growing. We all have a certain view of what leadership is, however the exact definition of the term is still
difficult. Some scientists believe that leadership is the result of successful group dynamics, Others believe that
leadership is determined by the grandiose efforts of a person. There is also an opinion that the leader is influenced
by circumstances and necessity creates, however, according to another opinion, leadership a person with qualities
is always a leader.

It is important to understand that the leadership style or type used by managers or leadership positions in a
company always has consequences for workers, even if we do not realize it or confuse these consequences with
the inner personality of each person. It is very important to clarify this, since leaders are agents who believe that

they are in a privileged position to influence others for better or worse.

Keywords: Management, Leadership, Georgia

Modern approaches to Management

American businessman, founder of Microsoft
company and CEO (Gates, Bill, n.d.)rightly notes: “We
expect that in the next century, the leader will be the
one who makes others authorized".

Transformational leadership is one of the most
modern and popular leadership theories. It was founded
in the 80s of the 20th century and is "part of the new
leadership paradigm" (Peter Guy Northouse, 2010).
The theory was based on the works of (Bass, B. M., &
Riggio, R. E. ., 2006) (Burton Nanus, Warren G.
Bennis, 2006) made important contributions to the de-
velopment of the theory. According to (Bass, B. M., &
Riggio, R. E. ., 2006), the popularity of transforma-
tional theory is likely due to its emphasis on intrinsic
motivation and follower development. According to
this theory, people at the level of change and uncer-
tainty need inspiration and faith in themselves. In their
(2001) analysis of articles published in the Quarterly
Journal of Leadership, Lue and Gardner concluded that
1/3 of the studies were about transformational or char-
ismatic leadership. Transformational leadership is one
of the most comprehensive theories. This is a process
that leads to changes and transformations in people. It
deals with emotions, values, ethics, standards and long-
term goals. Also, it includes evaluation of followers'
motivation. meeting their needs and treating them with
respect. According to this theory, leaders inspire and
motivate followers to do great things and hold follow-
ers to high standards. According to this approach, the
leader must understand and adapt his actions to the

needs and motives of the followers. In transformational
leadership, pseudo-transformational leadership is dis-
tinguished, which transforms in a negative way. Lead-
ers who experience transformation in a negative way,
are self-absorbed, focused on power and are carriers of
distorted moral values are considered pseudo-transfor-
mational.

Transformational leadership also has some weak-
nesses. For example, it lacks conceptual clarity, another
weakness relates to the measurement of transforma-
tional leadership. Some transformational factors are
correlated with transactional and noninterventional
leadership factors. It should also be noted that transfor-
mational leadership does not present clear assumptions
about how leaders should act in specific situations. It
focuses on ideals, inspiration, motivation, innovation
and individual care.

During the same period, the researcher (Bass,
1985) proposed an even more sophisticated version of
transformational leadership, which was based on the
work of (House), but did not completely follow it. He
believed that transformational leadership can be used in
situations where the results are negative. He considered
transactional and transformational leadership on the
same line. (Avolio, 1999), in 1999, referred to transfor-
mational leadership as improving the performance of
followers and realizing their full potential.

Transactional leadership includes all types of lead-
ership that focus on agreement between leaders and fol-
lowers. It encourages high performance through the use
of rewards and punishments. When managers reward
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subordinates for good performance and, conversely,
punish them for poor performance, they increase the
motivation of subordinates to ensure the desired action.

Charismatic leadership is often compared to trans-
formational leadership. As mentioned in the previous
subsection, charisma was first defined by (Weber,
1974)), who describes it as follows: "It is a personal
characteristic that gives a person superhuman, out-
standing power, it is not available to everyone, it is of
divine origin, and as a result we get a person who is
perceived as a leader. and treated as a leader. Later this
theory was developed by (House, 1971). the personality
characteristics of a charismatic leader developed by
(House), which include: dominance, a strong desire to
influence others, self-confidence, and belief in one's
own moral values.

According to House's charismatic leadership the-
ory, its face-to-face outcome is the follower's trust in
the leader's ideology. Recognition of the leader without
any doubts or questions.

Authentic leadership is one of the newest areas in
leadership research. The theory focuses on how "real”
and how authentic leadership is. There are several def-
initions of authentic leadership that explain it from dif-
ferent perspectives, they are: intrapersonal - processes
taking place inside the leader's personality, self-
knowledge, self-regulation, and self-evaluation; Devel-
oping - leadership behavior that is formed from the pos-
itive psychological characteristics and high quality of
the leader. This is what is formed in people throughout
life. Interpersonal - is built on relationships and in-
volves achieving interactions between leaders and fol-
lowers. It is a two-way process, as leaders influence fol-
lowers and vice versa.

Today, one of the most recognized approaches in
the field of leadership research is (House). The theory
of conformity of means and ends. The essence of this
theory lies in what the leader does to motivate subordi-
nates to achieve the group and organization's goal. 1.
Effective leaders clearly define the goals that subordi-
nates are trying to achieve by working; 2. They reward
subordinates according to the work done and the goal
achieved and 3. They make clear the path that leads to
the work goal. According to this theory, the steps a
leader should take to motivate subordinates depend on
both the subordinates and the type of work performed.
In the theory of compatibility of the goal and the means,
four behaviors of the leader are distinguished: 1. di-
rective behavior; 2. Supportive behaviors; 3. complicity
behavior; 4. Achievement-oriented behavior. There-
fore, leaders must decide for themselves which behav-
ior to use during the task to be performed by the subor-
dinate in order to motivate them to perform the task.

Leadership concepts address the factors that lead-
ers consider when applying leadership styles and over-
seeing an individual team. These principles focus on
the ideas and perceptions about the qualities that lead-
ers should have and how they should perform in the role
of leader. In addition, leadership concepts help profes-
sionals understand what kind of skills and character
traits they need to develop to advance in leadership
roles.

The concepts of leadership differ from leadership
theories in several ways. For example, leadership con-
cepts generally serve as a guide for professionals to use
in shaping leadership styles, communicating with
teams, and leading processes. Leadership theories typi-
cally focus on the idea of using different methodolo-
gies, styles, and techniques when leading a team. Lead-
ership concepts include different styles, qualities, and
principles of employee team management approaches.
Essentially, leadership concepts are based on various
theories of management, and these qualities serve as the
standard for effective managers, leaders, and other po-
sitional leaders. In addition, leadership concepts form
the basis of standard management style and behavior
theories and often include traits such as personality and
character, initiative, motivation, influence, decision-
making ability.

According to the studies by (Kirkpatrick, S.A. and
Locke, E.A, 1991)have identified six traits that distin-
guish leaders from others. These are: Attitude, motiva-
tion, honesty, self-confidence, cognitive abilities and
knowledge of the case. They think people with similar
traits can be born or acquired over a lifetime They are.
These 6 traits are exactly the traits that leaders need.
These qualities of a leader distinguish people from each
other and therefore, these differences are an important
part of the leadership process. Also, empirical research
(Peter G Northouse, 2010) conducted in the 1990s has
shown that with social intelligence comprehension of
feelings, behavior, and thoughts related traits are im-
portant traits for an effective leader.

The discussion of leadership as a trait has aroused
great interest among foreign scholars. (Bryman, A,
1992) and an analysis by (Ellinger, A. D, 1986)found
that personal qualities are closely related to a person’s
views on leadership. Even according to (Kirkpatrick,
S.A. and Locke, E.A, 1991) effective leaders with dis-
tinctive qualities in some respects there are people. It is
interesting to note that in the 1990s leadership as a trait
became the subject of special attention to those for re-
searchers who are distinguished by visionary, or char-
ismatic leadership. These are: (Bass, B. M. , 1985),
(Burton Nanus, Warren G. Bennis, 1985), (David A.
Nadler, 1989)

It will not be uninteresting to discuss all those the-
ories and systematic research devoted to the topic of
leadership and identifying the characteristics of promi-
nent leaders, since, naturally, the achievements of great
people lead to universal recognition.

Followers of The Trait Theory as the starting
point of leadership consider the individual characteris-
tics of a leader and try to study the leader through these
characteristics. This approach known as The Great Man
Theory. This theory was formulated by Scottish philos-
opher, writer and teacher Thomas Carlyle. The theory
is based on two main assumptions: 1) Great leaders are
born, they have certain qualities that allows a person to
be guided, guided and to be promoted; 2) Great leaders
emerge when their need arises exists. Significant re-
search and agreement have been reached today that
leadership comes from a combination of both theories -
and more. As already mentioned, there is a wide selec-
tion of qualities and characteristics of a leader. The
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University of Santa Clara and the Tom Peters Group
identified the following leadership characteristics:
Honesty - Show sincerity, integrity and sincerity in all
your actions. Deceptive behavior does not inspire con-
fidence. Competent - base your actions on common
sense and moral principles. Do not make decisions
based on childish emotional desires or feelings. Prudent
- Set goals and have a vision for the future. The vision
should be owned by the entire organization. Effective
leaders see what they want and how to get it. They usu-
ally choose priorities based on their core values. Inspir-
ing - Show confidence in everything you do. By dis-
playing mental, physical and spiritual endurance you
inspire others to reach new heights. Take responsibility
if necessary. Intelligent - Read, study and search for dif-
ficult tasks. Righteous Thinker - Treat all people fairly.
Superstition is the enemy of justice. Show empathy for
the feelings, values, interests, and well-being of others.
Broad thinking - seek diversity. Brave - have the pa-
tience to achieve the goal, despite seemingly insur-
mountable obstacles. Exercise self-confidence in times
of stress. Direct - Use common sense to make the right
decisions at the right time. Imaginative - Make timely
and appropriate changes in your thinking, plans and
methods. Show creativity by thinking of new and better
goals, ideas and problems. (John Whitehead, 2016)

Leadership theories study the qualities of effective
leaders, including the qualities of effective and influen-
tial leaders, patterns of behavior, and actions. Leader-
ship theories focus on explaining what makes good
leaders by focusing on different behaviors and qualities
that professionals can develop to become good leaders.
While the concepts of leadership are qualities in them-
selves, leadership theories are the study and explana-
tion of these qualities and their impact on professionals
and their work environment.

Do not lose sight of the fact that there is no one
type of leadership that is universally good or desirable.
Organizations are characterized by their complexity,
and therefore they can undergo changes at various and
different rates, so you need to know how to adapt to
momentary requirements; This also happens through
his leadership, through the distribution of roles, etc. In

all cases, the truth is that a leader is not a leader by ten-
ure: leadership is exercised, it is not inherited, some-
thing you place in an organization chart.
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Abstract

The most difficult form of male infertility to treat is azoospermia. Azoospermia is defined as the complete
absence of spermatozoa in the ejaculate. The age of the patients who underwent clinical and diagnostic studies
varied between 22 and 45 years. Among 119 examined patients with azoospermia, 69 (58.0%) were diagnosed
with secretory infertility. In 50 (42.0%) patients, the presence of spermatogenesis in excretory-obturational infer-
tility was established. Among 69 patients with secretory infertility, 23 had azoospermia in the absence of sperma-
tozoa and spermatogenic cells, which accounted for 33.3% of all patients with secretory infertility (in particular,
2 with leukocytospermia, which indicated damage to the tubular apparatus as a result of previous orchitis). In 46
(66.6%) patients, azoospermia was observed in the absence of spermatozoa, but in the presence of precursor cells
of spermatogenesis. Eight (11.6%) patients out of 69 (group 1) were diagnosed with concomitant diseases. We see
that arterial hypertension, diseases of the gastrointestinal tract, liver, and kidneys occur. Hereditary diseases were
not detected in the examined patients. One (4.3%) patient suffered from viral orchitis, one (4.3%) had an operation
for phlegmon of the portcullis, three (13.0%) suffered from non-viral epididymitis, four underwent bilateral or-
chopexy at an early age. Pain of varying intensity was found in 6.7% of patients, varying degrees of testicular
hypoplasia were found in 7.6%, dysuria in 13.4%, epididymitis in history - 8.4%; history of epidemic mumps -
6.7; 12.6% had depression, restlessness, sleep disorders, and 21.0% had erectile dysfunction. According to clinical
examination and ultrasound, chronic prostatitis is suspected in 19.2% of patients. An increase in the number of
leukocytes in the blood was found in 15 (13.2%) patients.

Keywords: infertility, azoospermia, genitalia, extragenital pathology, clinical simptoms.

Introduction. In recent years, a progressive in-
crease in cases of male infertility has been recorded in
Ukraine and all over the world [1, 2]. The most difficult
form of male infertility to treat is azoospermia. Azoo-
spermia is defined as the complete absence of sperma-
tozoa in the ejaculate. Depending on the nature and
causes of impaired spermatogenesis, azoospermia is di-
vided into obstructive (excretory, OA) and non-ob-
structive (secretory, NOA) [1-5]. In male infertility,
azoospermia is detected in 10-15% of cases, while the
share of obstructive and non-obstructive forms is ap-
proximately 40 and 60%, respectively [2-4]. The prob-
lem is the differential diagnosis of OA and NOA. OA
occurs as a result of secondary obstruction of the male
reproductive tract. It is determined on the basis of a
comprehensive study of the anamnesis, physical meth-
ods, laboratory diagnostic tests, as well as ultrasound
and genetic research methods, and histological exami-
nation of testicular biopsies. NOA, which develops
against the background of primary or secondary dam-
age to the testicular parenchyma, is differentiated from
OA based on such features as the consistency and vol-

ume of the testicles, hormone levels, microscopic ex-
amination of testicular biopsies, genetic studies (kary-
otype, microdeletions of the Y-chromosome). Treat-
ment of OA is based on surgical restoration of the pa-
tency of the vas deferens, or extraction. However, at
present, the most reliable method of diagnosing azoo-
spermia is a testicular biopsy. It allows not only to dif-
ferentiate excretory and secretory forms of infertility,
but also to determine the degree of impaired spermato-
genesis based on the histological picture of the biopsy
[6-11]. Since obtaining biopsies is a complex and trau-
matic process, there is an active search for biochemical,
genetic, immune markers of azoospermia and expan-
sion of the spectrum of clinical indicators.

Based on this, the aim of the work was the clinical
characteristics of patients with various forms of azoo-
spermia.

Materials and Methods. Inclusion and exclusion
criteria were taken into account when selecting the re-
search groups.

Inclusion criteria: reproductive age of patients
(22-45 years), established fact of infertility, absence of
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female infertility factor in marriage, normal testos-
terone level, absence of acute and chronic infectious-
inflammatory processes in the urogenital tract, absence
of hormonal correction of infertility.

Exclusion criteria: age < 22 years and > 45 years,
severe general systemic diseases, diseases that require
taking drugs capable of affecting spermatogenesis, in
particular hormonal drugs, varicocele, presence of sper-
matozoa in the ejaculate, sexually transmitted infec-
tions in the anamnesis, presence in history of previ-
ously performed testicular biopsy.

The criteria for azoospermia are the absence of
sperm in the ejaculate or the absence of ejaculate.

The criteria for the obstructive form of azoo-
spermia are the absence of spermatozoa in the ejaculate
with preserved spermatogenesis.

The criteria for non-obstructive form of azoo-
spermia is the absence of sperm in the ejaculate due to
a violation of the process of spermatogenesis.

Diagnosis of infertility, like other diseases, is
based on the patient's complaints, anamnesis data, ob-
jective status and the results of special research meth-
ods. It is known that men with infertility, especially
with azoospermia, belong to a difficult category of pa-
tients, due to the difficulty of diagnosing the causes and
degree of impaired spermatogenesis, as well as the
choice of treatment methods.

Before the ultrasound examination with dop-
plerography and elastography, the following tests were
performed on all patients: spermogram, blood hor-
mones - FSH, LH, total testosterone, prolactin, estra-
diol, inhibin B.

Ultrasound with the help of color Doppler map-
ping and doppleography was used to determine the vol-
ume of the testicles and hemodynamic changes in the
parenchyma. The research was carried out on a Logiq 3
device from General Electric (USA).

The state of the seminal vesicles, prostate, sonog-
raphy and dopplerography of the organs of the vesti-
bule-appendages of the testicles, vessels of the vesti-
bule were performed with the help of ultrasound exam-
inations [12]. So, normally, the testicle has an oval
shape, a clear and even contour, homogeneous paren-
chyma, average echogenicity. The protein shell is visu-
alized as a thin continuous strip of high echogenicity
located along the edge of the testicle. The mediastinum
has the appearance of a hyperechoic thin strip or wedge
in the upper parts of the organ. A protrusion with a di-
ameter of 2-3 mm can be visualized at the upper pole
of the testicle. The testicle is surrounded by a small
amount of serous fluid, which appears as a thin hy-
poechoic zone 1-3 mm wide. The epididymis is located
at the upper pole of the back surface of the testicle. Its
structure is heterogeneous and in terms of echogenicity,
it is similar to the testicular parenchyma. In the absence
of pathological changes in the appendix, only its head,
measuring 10-15 mm, is determined. When diagnosing
forms of azoospermia, it is important to assess the size
and structure of the testicles, the presence of signs of
obstruction (dilation of the ducts of the testicle and ep-
ididymis), and blood reflux.

Results. The age of the patients who underwent
clinical diagnostic tests and testicular biopsy varied be-
tween 22 and 45 years. The average age of patients with
testicular (secretory) male infertility was 28.6 years,
and with posttesticular (excretory) — 31.5 years (Fig. 1).

ENOA mOA =

Fig. 1. Average age of patients.
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The average period of infertility was 4.2 years.
This testifies to the patient's long journey to the special-
ist doctor and his likely unjustified treatment at the pol-
yclinic level without a clearly established diagnosis.

Among 119 examined patients with azoospermia,
69 (58.24 %) were diagnosed with secretory infertility.
In 50 (41.76 %) patients, the presence of spermatogen-
esis in excretory-obturation infertility was ascertained

(Fig. 2).

ENOA mOA =

Fig. 2. Number of patients with azoospermia.

Among 69 patients with a secretory form of infer-
tility, 23 were found to have azoospermia in the ab-
sence of spermatozoa and spermatogenic cells, which
accounted for 34.0 % of all patients with secretory in-
fertility (in particular, 2 with leukocytospermia, which

indicated damage to the tubular apparatus as a result of
previous orchitis) (Fig. 3). In 46 (66.0 %) patients, azo-
ospermia was observed in the absence of spermatozoa,
but in the presence of precursor cells of spermatogene-
sis.

= NOA

mQOA =

Fig. 3. Distribution of patients with the secretory form of non-obstructive azoospermia

Eight (11.6%) patients out of 69 (group 1) were
diagnosed with concomitant diseases (Table 1). We see

that arterial hypertension, diseases of the gastrointesti-
nal tract, liver, and kidneys occur. Hereditary diseases
were not detected in the examined patients.



16 Norwegian Journal of development of the International Science No 100/2023

Table 1

Frequency of extragenital pathology in examined patients with non-obstructive form of azoospermia

Concomitant diseases Number of patlents_
abs. % of all patients

Chronic gastritis, stomach ulcer 2 2,9

Chronic pyelonephritis 1 1,4

Liver disease 1 14

Arterial hypertension 4 5,8

One (4.3%) patient suffered from viral orchitis, one (4.3%) had an operation for phlegmon of the portcullis,
three (13.0%) suffered from non-viral epididymitis, four underwent bilateral orchopexy at an early age. According
to clinical examination and ultrasound, chronic prostatitis is suspected in 19.2% of patients. An increase in the
number of leukocytes in the blood was found in 15 (13.2%) patients.

Table 2
Frequency of clinical symptoms in all examined patients
Clinical symptoms Number of patients
abs. %
Pain of varying intensity in the area of the external genitalia 8 6,7
Testicular hypoplasia 9 7,6
Epididymitis in the anamnesis 10 8,4
Epidemic mumps in the anamnesis 8 6,7
Dysuria in history 16 13,4
Depressive state, restlessness, sleep disorders 15 12,6
Erectile dysfunction 25 21,0

According to ultrasound, 44 (95.7%) patients with
normozoospermia had normal testicle sizes. In 72
(60.5%) patients with azoospermia, the size of the tes-
ticles was normal, and in 47 (39.5%) they were re-
duced.

CONCLUSIONS

1. It was shown that among the patients exam-
ined by us, 58.0% were diagnosed with a non-obstruc-
tive form of azoospermia, and 42.0% with an obstruc-
tive form. According to ultrasound, the volume of the
testicles in patients with azoospermia was on average
1.3 times smaller than in patients with normozoo-
spermia.

2. Among the extragenital pathologies, the most
frequent cases of the examined patients with non-ob-
structive form of azoospermia were arterial hyperten-
sion and chronic gastritis.

3. The most common clinical symptoms in the
examined patients were erectile dysfunction, dysuria,
depressive states, and epididymitis.
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Abstract

The article presents the features of the most severe types of fractures of the distal articular part of the shin
bones — fractures of the distal articular plateau of the tibia (pylon fractures). It is noted that in the surgical treatment
of such injuries, both osteosynthesis with immersion fixators and transosseous osteosynthesis with external fixa-
tion devices are successfully used, which allows, in some cases, to produce a bloodless, sparing reposition of
fractures. At the same time, the possibility of using transosseous osteosynthesis as a stage of fracture reposition
before submerged osteosynthesis is not excluded. The analysis of the immediate and long-term results of treatment
of 62 patients with intra-articular fractures of the tibial pylon was carried out.

AHHOTAUUA

B cratbe MpeaACTaBJICHBL 0COOEHHOCTH HAN0OIEE TKEIBIX BUIOB NIEPEIIOMOB TUCTAJIBHOI'O CYCTaBHOI'O OT-
JIeJia KOCTe! TOJIEH! — EPETOMOB IUCTAIBHOTO CYCTaBHOTO TIATO O0IbIIE0epIIOBOM KOCTH (IIEPETOMOB TIHIIOHA).
OTMe‘{eHO, YTO IPH OIICPATUBHOM JICHCHHUU TAKUX HOBpe)KI[CHI/Iﬁ C yCIICXOM NPUMCHAIOTCS KaK OCTCOCUHTE3 M0~
TPYXHBIMH (PUKCATOPAMH, TaK U YPECKOCTHBIA OCTEOCHHTE3 allllapaTaMy BHEIIHEH (QHUKCAINU, KOTOPHIHA ITO3BO-
JIACT, B pAAC CIIydacB, IPOU3BECTU 6CCKp0BHy10 @Ay peno3numo nNepejaoMoB. HpI/I 9TOM, HE UCKIIIOYACTCA
BO3MOXHOCTb IMPUMCEHCHUSA YPCCKOCTHOI'O OCTCOCHMHTE3a KaK 3Talla pEro3uluu nepejioMa Mnepea norpyKHbIM
OCTCOCHUHTEC30M. HpOBeZ[eH aHAJIN3 OIMKANUIINX U OTAAJICHHBIX PE3YJIbTATOB JICUCHUSA 62 NMaOUEHTOB C BHYTPUCY-
CTaBHbIMU II€PCIIOMAMHU MNJIOHA 60HbLHe6€pLIOBOI71 KOCTH.

Keywords: tibial pylon fractures, ankle joint, surgical treatment, transosseous osteosynthesis with external
fixation devices.

KiroueBble cji0oBa: epeoMbl MUJI0OHA 0OIBIIEOEPIIOBOM KOCTH, TOJIEHOCTOITHBIN CYCTaB, OIIEPATHBHOE Jie-
YeHHE, YPECKOCTHBIA OCTEOCHHTE3 allapaTaMy BHEITHEH (hUKCAIUH.

AKTyalbHOCTH npo0aemsbl. Ilepenoms! nunoHa
60JIb1IC0EPIIOBOM KOCTH OTHOCSTCS K HanboJiee TshKe-
JIBIM TIOBPEXKIECHUSAM AUCTAIBHOTO CyCTaBHOIO OTJENa
KOocTel rojeHu. Takue mepesroMbl, B OOJIBIINHCTBE
Cily4yaeB, BJICKYT JJHUTENbHbIE (pyHKIMOHAIbHbIE pac-
CTPOMCTBA HUYKHEN KOHEYHOCTU U HEPEIKO SIBIISIOTCS
MPUYMHON CTOWKOM yTpaThl TPYJOCHOCOOHOCTH M 3HA-
YUTEIHHOTO CHIDKCHHS KadecTBa JKU3HU. BHyTpHCy-
CTaBHBIE MEPEJIOMBI MUJIOHA OONBIIEOSPIIOBO KOCTH,

IO IaHHBIM CICIHATBHON INTEPATYPhI, COCTABISIOT 10
10% nepenoMoB KocTel rojieHu u okoino 1% nepeno-
MOB KOCTel HIKHUX KoHeuHoctel [2, C. 139-146; 3,
C. 23-29; 4, C. 188-193]. Taxxe 3HaYUTENIEH [IPOLIEHT
OCJIO’)KHEHUH U HEYIOBJIETBOPUTENBHBIX UCXOAOB Jie-
yeHus1. Hanbosee yacToie U TSHKENbIE OCIIOKHEHHS TIPH
BHYTPHUCYCTABHBIX TIepeoMax MUJIOHA — pa3BUTHE T10-
CTTPaBMaTUYECKOTO AePOPMHUPYIONIETO apTpo3a u
CTOWKHMX KOHTPAKTyp TOJICHOCTOITHOTO CyCTaBa Kak
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CJIEJICTBUE 3HAYUTEJBHBIX Pa3pyLICHUN OMOPHOH Cy-
CTaBHOW MOBEPXHOCTH OoJbIebepioBoii kocTh. [Ipu
3TOM, 110 JAHHBIM JTUTEPATYPHI, CYIICCTBYIOT Pa3iind-
HBIC B3IJISIIIBI HA JICUCHHUE M CPOKH OKa3aHUs CIICIIAAIIU-
3UPOBAHHOW XMPYPTUYECKOM MOMOIIM MPU TaKUX TO-
Bpexaenusx [1, C. 1-3; 6, C. 89-93; 7, C. 612-622].

B MmexaHu3Me mepenoMoB MUJIOHA OCHOBHOE 3Ha-
YyeHHe NpujaeTcs HenpsMol Tpasme. [lageHue c He-
0ONBIION BBICOTHI Ha HOTH, MAaACHHUS C ITOJBOPOTOM
CTOIIBI KHYTPH WU KHYTpH U Kriepenu. [Ipu stom, 6o-
Jiee TIPOYHBIA OJIOK TapaHHOH KOCTH BHEIPSIETCS B IH-
CTaNBHBIN ATMMeTadu3 (AUCTATBPHOE TUIATO FUTH IUIA-
(on) GonBIICOEPIIOBON KOCTH, BEI3BIBas €r0 IOBpE-
’kaenue. [lpy  TakoM ~ MeXaHU3ME  TPaBMBI
hopMUpYIOTCS  KPYIHO-(pparMEHTapHBIC EPEIIOMBI
MeIUaIbHOTO, MepeTHe-MeJHaIbHOTO KpaeB OoJIblIe-
0epLoBOil KOCTH, a TaKkXKe OCKOJIbYATHIE MEPEIOMbI B
COYETAaHWU C MOACUHJIECMO3HBIMU  IE€peIoMaMu
HAPYKHOU JIOJBDKKU. Hepenku cirydan epeioMOB i~
JI0Ha OOJBIICOEPIIOBOM KOCTH MPH MPOHAITHOHHOM Me-
XaHHU3ME TPaBMBI B TTOJIOKCHHUHU CTOIIBI KPaifHET O SKBH-
Hyca. B Takmx ciydasx maBieHHeM OJIoKa TapaHHOM
KOCTH IPOUCXOUT MIEPETIOM 33 THETO FUTH 3aHE-MeIr-
aNBHOTO KpaeB OOoNbIIeOepIIOBOl KOCTH, Upe3- N
HAJICHHIECMO3HBIA TIepesioM Majo0epIioBOi KOCTH,
MOBPEXKICHNUE TUCTAIBHOTO MEXOepLoBOro CHHJe-
CMO3a, MOABBIBUX MJIM BBIBUX CTOMbI K3aau [6, C. 89-
103; 10, C. 266-276].

B HacTosee Bpems ONEpaTUBHBIA METOJ SIBJIS-
€TCA €AMHCTBECHHO BO3MOXKHBIM IIPH JICUHCHUU pa3iny-
HBIX THIOB BHYTPHUCYCTaBHBIX IICPEIIOMOB ITHJIOHA
OonpmebepoBoit koctH [5, C. 346-352; 8, C. 293-298;
11, C. 975-982; 12, C. 131; 13, C. 757-963].

B otnemennn tpaBmatonorun HayaHo-npakTide-
CKOTO IIEHTpa TpaBMHI PecryOnMKaHCKOW KIWHUYE-
CKOM OONBHHUIBI MIPH JICYCHUU TIEPEIIOMOB IIJIOHA C
YCIIEXOM NPUMEHSIOTCSI KaK IOTPY>KHOM OCTEOCHHTE3
IIaCTUHaAMU U KOMIIPECCUPYIONIUMMU BUHTAMU, TaK U
YPECKOCTHBI OCTEOCUHTE3 allapaTaMd BHEIIHEH
(ukcarm Ha ocHOBe MeToaa Mnu3aposa. Hamu Ha oc-

HOBE M3Y4EHHUS OMOMEXaHHYECKHX OCOOEHHOCTEH To-
JICHOCTOITHOTO CYCTaBa, KIMHUKO-PEHTTEHOJIOTHYe-
CKOTO aHaJIN3a TEYEHUs Mpoliecca BOCCTAHOBICHUS U
HCXOJIOB JICYCHUS ObLTU pa3pabOTaHbl OPUTHHAIBHEIC
KJIMHUYECKH OOOCHOBAaHHBIE KOMIIOHOBKH arIapaToB
BHCIIHEH (PUKCAIMU MPU PaA3TUIHBIX THIIAX MEPEo-
MOB JTUCTaJILHOTO CYCTaBHOTO OT/ENa KOCTEH TOJICHH.
Pa3zpaboTanHble HAMH KOMIIOHOBKM OOECHEYMIIH J10-
CTH)KEHHE TOYHOM 3aKpBITON PENO3ULINU NIEPEIIOMOB C
YCTpaHEHHEM BCEX BHIOB CMEIICHHI, BOCCTAHOBIICHHE
KOHTPY?HTHOCTH B TIOBPESKICHHOM CYCTaBe, a TaKKe
CTaOMIBHYIO (PUKCAITHIO HA TIEPHO KOHCOMHIAIINH.

Marepuanbl 1 MeTOABI Mcciaea0BaHus. B cra-
ThE MPEJICTABJICHBI OIKANIINE U OTTAICHHBIC PE3YIIb-
TaTHI JICUCHHS 48 TTAIIMCHTOB C BHYTPUCYCTABHBIMH I1€-
penoMaMy THJIOHa OOJIBIIEOEPIIOBOM KOCTH, HAXOMB-
mMXCcsI Ha JIGYCHMH B  KIMHUKe  HayuHo-
uccienoBaTeabckoro nentpa Tatapcrana «BoccTaHo-
BUTEJIbHAS TPABMATOJIOTUS U oproneaus» — HayduHo-
MPAKTHIECKOTO IICHTpa TPaBMBI PecmyOiamKaHCKOM
KIMHUYECKON OOJILHUIILI B TEUEHUE MOCIEIHUX 15 mer
(2008-2020 rr.). st OLEHKH pE3yJbTATOB JICUCHHUS
MIPUMEHSUTACH KIMHUYECKUH, METOIBl JIydeBOW aHa-
rHocTHKH (peHTreHorpadudeckuii, KT), bnomexanu-
Yeckuil (MCCIeOBaHUE OIOPHOW, JWHAMHYECKON
(GYHKIMK HIDKHEH KOHEYHOCTH, OajlaHC B BEpPTHKAJIb-
HO#l cToiike Ha ammapare NeurocomBalanceMaster®
7.0) MeTO/BI HCCIET0BaHUS.

OCHOBHBIMHU aJ100aMH1 ITOCTPAIABILIUX SIBJISIOTCS
00111 B 00JIACTH MOBPEKICHHOTO FOJICHOCTOIHOTO CY-
CTaBa, HEBO3MOXKHOCTh Harpy3Kd Ha MOBPEKICHHYIO
KOHEYHOCTh. B0 BceX ciTydasx MMENHCh yKa3aHHSA Ha
MIPEIIIECTBYIONIYIO TpaBMy. [Ipr 00beKTHBHOM HcCIte-
JIOBaHUH MMENH MECTO 3HAYUTEIbHEIC OTEK, Aedopma-
s, pe3Kasi 00JIe3HEHHOCTh IIPH MABIIAIINH B 00JIacTH
TOJICHOCTOITHOTO CYCTaBa U TOJICHH Ha YPOBHE HIKHEH
TpeTu nuadusa; MACCHBHBIC U AKTHBHBIC [BIKCHUS B
TOJICHOCTOITHOM CYCTaB€ 3aTPyIHEHBI, OOJIE3HEHHBI.
JlanHble peHTreHorpa)uueckoro HCCleloBaHus, a
TaKKe KOMIIBIOTEPHOW TOMOrpaduu IMOATBEPIKAAIOT

JIMArHo3.

Puc. 1. Penmeenocpagpust 6HympucycmagHoeo nepeioma RUioHa (OUCmaibHo20 snumemaouagusa)
bonbLebepy06oll Kocmu, nepeiom H/3 Manobepyo6oli KOCMu co cmeujeHuem OmaOMKO8.



Norwegian Journal of development of the International Science No 100/2023 19

O

Puc.2. KT suympucycmasno2o nepenoma nuioua (OUcmanbHozo snumemadusa) bonvuiebepyosol kocmu,
nepenom n/3 mManobepyosol KOCmu co cmeujeruem OmiomMKos.

Jleyenne BHYTPHCYCTABHBIX IIepeJIOMOB IH-
JIOHA 060J1b1Ie0epLOBOii KOCTH.

Lenbto onepauun ABASETCA JOCTHKEHHUE PEMO3U-
OUH C BOCCTAHOBICHUEM AHATOMHHU IOBPEXKIECHHOIO
TOJIGHOCTOITHOTO CYCTaBa, IPO(MIAKTHKA BO3MOXKHOTO
MOBTOPHOT'O CMEIIEHHUsI OTJIOMKOB, oOecreueHue cra-
OuIbHOW (PMKCAMKM HAa TIEPHOJ KOHCOJHMJALMUK Iepe-
JIOMOB.

[Ipu neyeHun BHYTPUCYCTaBHBIX MEPEIOMOB IH-
JI0Ha 60JIbIIE0EPLIOBOM KOCTH HAMHU IPUMEHSIIMCH Kak
OCTEOCHHTE3 NMOTPY>KHBIMH KOHCTPYKIHAMHE (METAIIH-
YeCKHE IUTACTUHBI C YTIIOBOH CTaOMIbHOCTHIO BUHTOB,
KOMITPECCHPYIOIIE BUHTHI), TaK M YPECKOCTHBIN
OCTEOCHHTE3 amlapaTaMy BHEIIHEH (UKcaluy Ha oc-
HOoBe MeTona I A. Mnmu3apoBa. B aByx cimygasx Habo-
JEHUH MpH KPYMHOOCKOIBYATBIX IIEPEIOMax B IPO-
[[ecce OMEepPaTHMBHOTO BMEIIATENBCTBA HAMHU IIpHMe-
HEHO BpEeMEHHOE HAJIOJKEHHE 2-CeKIIMOHHOTO armnapara
BHEIHEH (uKcaruu A MpeaBapUTeNbHON pero3u-
IIUH TIepesIoMa U YCTpaHeHus rpyOsIX cMelieHuit dpar-
MEHTOB. 3aTeéM, U3 MalbIX ONEPALHOHHBIX TOCTYIOB
ObL1a OCyIIEeCTBIICHa OKOHYATEJIbHAS PETIO3UIHS ITepe-
JIOMa, OCTEOCHHTE3 IacTuHOM. [1o 3aBepiieHu pemno-
3UIMN B YCIIOBUSX CTaOMIBHOM (PUKCAIMU TUIACTUHOM
Y BUHTaMH armapar Obll1 JIEMOHTHPOBaH, CHAT. PuKca-
LU MIACTUHOW U BUHTAMU 10 MOJTHON KOHCOJIUAALUN
nepenoma — 4-6 MecsIeB ¢ MOMEHTA OTlepann.

IIpy npumeHeHUM METOJla YPECKOCTHOIO OCTEO-
CHHTE3a anrapaTamu BHEIIHel (Qukcannym MOHTaxX ar-
rapaTa OCYyIIECTBIISUICS B 3aBUCHMOCTH OT BHJIA Iepe-
JIOMa W BEIWYHMHBI CMEIIEHHH (ParMeHTOB IHCTalb-
HOrO oTAena OomnbiiedepoBoil  koctn. Hamu
pa3paboTaHbl OpPHUTHHAIBHBIC, KIMHHYECKH OOOCHO-
BaHHbIE, KOMIIOHOBKH amllapaToB BHEIIHeH (ukcannu
JUI JIEYEHUS! Pa3lIMYHBIX THUIIOB U BHUJOB IEPEIOMOB
obGuactu roneHocronHoro cycrasa (I[lareHT Ha n300pe-
terne Ne 2551303). Kak npaBuiio, KOMIIOHOBKA ara-
parta cocTosila U3 OJHO! WIIU JBYX KOJbIIEBBIX, OJHON
MOJTYKOJIBLIEBOH (JlyrOBOiA) O1IOp, KOTOPBIE yCTaHABIIHN-
BaJIMCh Ha KOCTSAX TOJICHH B JMCTABHOM OT/AEJE U Ha
MATOYHOHN KOCTH M OJHOTO WMJIM ABYX PEHO3HIIHOHHBIX
y37I0B Ha CMEIEHHBIX (hparMeHTax OoJbIIeOepIioBoi
kocTH. Tpakuuei 1o ocu HUKHEN KOHEUHOCTH 110 PE3b-
GOBBIM CTEpXKHAM (IITAaHTaM) MEXy OIIOPAMHU TOJICHI
M CTOMBI JOCTHTAJIACh TIPEIBAPUTEIEHAS PETO3UIIH

nepenoma. OKOHYATeNbHas PETIO3UIHS C BOCCTaHOBIIE-
HHEM KOHTPY3HTHOCTH CYCTaBHBIX ITOBEPXHOCTEH OCy-
LIECTBISUIACh NepeMerneHneM 1o crepxssaMm llanma,
YCTQHOBJICHHBIM B PENO3MIMOHHBIX Y3/1aX amnmapaTta.
[Ipn »TOM, HE HCKITIOYAETCA BO3MOXKHOCTH OTKPBITOM
peno3uuuK HanboJiee 3HaYUTEIbHO CMEIEHHBIX (hpar-
MEHTOB OoublIedepLoBoii koctu. Cpoku (ukcauu B
ammapare 3aBHCEIM OT BUIa IiepesioMa U COCTaBIISLIH, B
cpenHem, 7-9 Henenb.

PesyabTaTsl jgedenus. [IpoBeneH aHamms pe-
3yJIBTATOB JICUCHHS Y 48 MAIlEeHTOB C BHYTPHUCYCTAB-
HBIMH TIEpPEIOMaMH IHJIOHA, HaXOIWBIIMMCS B KIIH-
Huke TpaBmarosioruu B 2008-2020 rr. AHanu3 npoBo-
IWJICS Ha OCHOBAHUM H3YYEHHS JAHHBIX KIMHHKO-
PCHTIEHOJIOTHYECKOTO, a TaKXKe OMOMEXaHHYECKOTo
METO/0B HccienoBaHusi. HeoOXo1uMo OTMETHTh, YTO
OnomMexaHHYecKass OLIEHKa pEe3ylbTaTOB II03BOJISET
O00BEKTHBHO, C MO3WIHMU J0KA3aTeIbHOW MEIUIIMHBI,
OLICHUTDH OJIMDKANIIINE U OT/JAJICHHBIE CXO/IbI JICUSHU S,
a TaKKe Ha PaHHUX CPOKax, JO MOSBICHHS MEPBBIX
KIIMHUKO-PEHTI€HOJIOTUUECKUX JIAHHBIX OMPEAEIUTh
pa3BUTHE BO3MOXHBIX CTATUKO-AMHAMUYECKUX Hapy-
IIEHUH HUKHEH KOHEYHOCTH.

[TpumeHnsieMas KIMHUKO-PEHTI €HOJIOTHYECKast CH-
CTeMa OLICHKH Pe3yJIbTaTOB JIEUCHUSI C yUETOM OT/IEJb-
HBIX mapamerpoB o R. Marty, E.H.F.B. Raaymakes,
P.A. Nolte (1990) Bkirouaer cieayromUe napamMmeTphl:
0076 (OTCYTCTBUE, HATMYHUE, CTETICHh MHTEHCUBHOCTH),
BO3MOXKHOCTb XO/IbOBI, HATPY3KH KOHEYHOCTH, aKTHB-
HOCTB MAI[MEHTa C BOCCTAHOBJICHUEM OOBIYHOTO PUTMa
YKH3HH, BOCCTAHOBJIEHUE TPYAOCIIOCOOHOCTH, OTHOIIIE-
HHE K CIIOPTY (YTO BBISIBIISUIOCH HA OCHOBAHUM JIaHHBIX
aHamHe3a), 00JIE3HEHHOCTh MIPH MaNbIAIUN ¥ BBITION-
HEHUHU aKTUBHBIX U ITACCHBHBIX JIBIKEHUH B T'OJEHO-
CTOITHOM CyCTaBe, e(hOpMaIfio, COCTOSIHUE MBIIIIL I'0-
JIeH! (HaJIM4Me WIK OTCYTCTBHE aTpo(uu), BOCCTAHOB-
JICHHE OCH KOHEYHOCTH, MECTHBIE COCYIUCTBIE
paccTpoiicTBa (OTCYTCTBHE WM HAJIM4YHE OTEKOB), pe-
3yJIbTAaThl U3MEPEHHS ABHKEHUSI B TOJICHOCTOITHOM CY-
CTaBe B Ipagycax, BOCCTAHOBJICHHE CBOJOB CTOIIBI.
[Ipu peHTTeHONIOTHYECKOM HCCIICIOBAaHUH OICHHUBA-
JIUCHh Ka4eCTBO PETO3UIUH MEPEeIOoMOB 007IacTH Toje-
HOCTOITHOTO CYCTaBa, CpalleHHe OTIIOMKOB, COCTOSTHHE
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PEHTI€HOBCKOW CYCTaBHOM IIIE€JIA TOJICHOCTOITHOTO CY-
cTaBa, OTCYTCTBHE WJIM Hanmudue octeoroposa [9, C.
709-713].

[ToMUMO KIIMHUKO-PEHTI€HOJIOTMYECKON OLEHKH
Pe3yJIbTaTOB JICYSHHUS IOBPEXKICHUIT 00JI1aCTH rOJIEHO-
CTOITHOTO CYCTaBa, B HACTOsILEEe BpeMs IMPUMEHSETCS
BamnbHo-oneHOUHAs cucTeMa Ui 3aJHEro OThena
cTomnsbl U rojeHocronHoro cycrasa (AOFAS), Bkmoua-
IOIIas TaKue IMoKa3aTeld, Kak 00JeBoi cHHAPOM (OT-
CYTCTBHE, CTCTIEHb BBIPAXCHHOCTH), OTPAHUUCHUE aK-
THUBHOCTH, HCIIOJb30BAHUE MOTOJIHHUTEIBHON OMOpPHI
IpH X0Ib0€, PACCTOSIHUE, KOTOPOE MOXKET IIPEOONETh
MANEHT, CIOXKHOCTH IPU NMEPEABMKEHUN 110 HEPOB-
HOM MMOBEPXHOCTH, HapyLIEHUE MOXOJAKH, 00BEM JBHU-
JKCHUH B HaJITapaHHOM U IIOATapaHHOM CyCTaBax, CTa-
OUIBHOCTB KaICYISIPHO-CBSI30UHOrO ammnapata. Kax-
Jas TpymIa BKIIOYAaeT B ce0s OT TpeX N0 YeThIpex
Hokasaresel, COOTBeTCTBYIOLINX cucTeMe oleHoK. Co-
TJIaCHO JTAaHHOW CHCTEMe OLCHKHU, IpH 00IIeld cymMme
90-100 6amroB (HhyHKIHS TPU3HABAIOCH OTIIMYHOM, OT
80 mo 89 Gammos — xopormeit, ot 70 mo 79 GamioB —
YIOBJICTBOPUTEIBHOM, HIDKE 69 0aiioB — HEyIOBIIC-
TBOPUTEIIBHOM.

bromMexanndeckne HCCIeOBaHUS HIDKHHX KO-
HEYHOCTEH B HOpME, a TaK)K€ Ha 3Talax BOCCTAHOBH-
TEJILHOTO JICYCHUS MAIIUEHTOB C IepesioMaMH 00JIacTH

TOJICHOCTOITHOTO CyCTaBa IPOBOJMIINCHE Ha Amma-
patHo-mporpaMmmHoM kKomiuiekce NeurocomBalance-
Master® Bepcuu 7.0. Haubonee BayKHBIMH KOMITOHEH-
Tamu cucteMbl BalanceMaster® siBnsiroTest KOMIbIOTEP
u miathopMa, CMOHTUpOBaHHasi Ha ocHoBaHWHU. [Ipm
BBINIOJITHEHNH OMOMEXaHMYECKHUX HCCIIeJOBaHUN Mpo-
BOJIMJIMCH TPH BU/Ia TECTOB C LIEJIBIO BBISIBICHHUS OIOP-
HOHU (yIep:kaHHe Beca Teja), TUHaMHYEeCKOH (IinHa
miara, IMIMPHHA IIara, CKOPOCTh Imara) GyHKINH HIK-
Hell KOHEYHOCTH, a TakKe OaJaHca B BEPTHKAIBHON
cToliKe (MOANGUIIPOBAHHBIA KIIMHUYECKIH TECT CEH-
COpHOTO B3anMoieiicTBrs Oananca). JlaHHBIe HCClle0-
BaHMS NTO3BOJIAIOT 00BEKTUBHO OLICHUTH NMEIOIINE ME-
CTO MOCTTpaBMaTH4ECKUE HAPYIICHHUs (YHKIIMU HUX-
HUX KOHEYHOCTEH, a TakKe MpOCIeIuTh IIPOLEecC
BOCCTAaHOBJICHUS B ITPOIIECCE MEIUIMHCKOIN peaduin-
tauuu. [Ipu aToM, Hanbonee 0OBEKTUBHBIMY SIBISIFOTCS
TECTBI ONpPEJENICHNsI ONIOPHON (DYHKIMH HHXXHUX KO-
HeuHocTel 1 Oananca. TecTsl onpeieneHus JUHaMHuYe-
CKOM (YHKIUU HOCAT OoJiee CyOBEKTHBHBIA XapaKTep
1 MOTYT U3MEHSATHCS B TEUCHUE JTHS B 3aBUCUMOCTH OT
(YHKIIMOHAIBHOTO COCTOSIHHSI ONOPHO-IBHTaTEIbHON
CHCTEMBI.

B tabmuue | mpuBeneHBI pe3ynabTaThl JICUECHHS
Pa3NYHBIX THIOB IIEPEIOMOB IMHIJIOHA OOJbIIEOEpIO-
BOH KOCTH.

Tabmuna 1.
Pe3yabTaThl JeueHus NMepeioMOB NMUJI0OHA 00J1b1Ie0epOBOii KOCTH
YIOBJICTBOPH- | HEYIOBIETBO-
Bun nepenomalpesysbrar OTJIMYHO | XOPOIIO BCETO
TCJIIbHO PUTEJIBHO

[epenomsl 3agHer0 Kpasi 00JbIIeOepIO-

P FIHCTO P ph 4 22 10 - 36
BOM KOCTH
[lepenomMbl MeaHANBLHOTO Kpasi OOJIbIle- 4 4 8
0epIoBO KOCTH
MHOT00CKOJIBYATHIE MIEPETOMBI JIUCTAIb- 4 4
HOT'O OT/IeJia 00JIbIIeOepIIOBO# KOCTH
Hroro nepenomoB 4 26 18 - 48

Kak cienyer u3 maHHBIX TaONUIBI, OTINYHBIE U
xopoure (YHKIMOHAIBHBIE PE3YJIbTATHI JICUSHHUS T10-
mydeHs! B 30 u3 48 (62,5%) ciydaeB pa3IHyHbIX THIIOB
BHYTPHCYCTaBHBIX IepesioMoB muiIoHa; B 18 (37,5%)
CIIydasix pe3yJbTaThl OLIEHEHBI KaK yJJOBIETBOPUTEIIb-
Hble. JleTanbHbIA aHAIU3 PE3yJIbTATOB JICUEHUS, IPE/I-
CTaBJICHHBIM B TabiuIe TMOKa3bIBaeT: MpPHU KPYIHO
(hparMeHTapHBIX IepesioMax 3agHero Kpas OoJbIie-
0ep110Boi KOCTH U3 36 ciiydyaeB MOBPEKICHUA OTIHY-
HBIE PE3yNbTaThl JOCTUTHYTHI B 4, Xopourue B 22 U yI0-
BJIETBOpHTENbHBIE — B 10 ciiydasx; mpu repenomax me-
JIMaJIbHOTO Kpast 00JbIe0epIioBOi KOCTH U3 8 ciydaeB
HEPENIOMOB OTIMYHBIE PE3yJIbTaThl HE OTMEUEHBI, XO-
polre AOCTUTHYTH B 4 U yHOBIETBOPUTEIbHBIE Pe-
3ynbTaThl B 4 cirydasx. Hanbosee Tspkenast rpymnmna no-
BPEKACHUI — MHOTOOCKOJIBUATHIE TTEPETIOMBI AUCTAIb-
HOTO CYCTaBHOTO OT/Aena OobIIeOepIioBOil KOCTH.
3nech U3 4 ciIydaeB MOBPEXACHUH OTIMIHBIE U XOPO-
IIMe Pe3yNIbTaThl He OTMEYEHEI, BO BCEX 4 cydasx pe-
3yJIbTATHI OBIIIH OIIEHEHBI KaK YAOBJIETBOPUTEIHHEIE. B
HAaIlUX MaTepHajaxX IUIOXHE HCXOIBl MOBPEKICHUH,
KOTOpBIE TPeOOBal NPUMEHEHUS! PEKOHCTPYKTHBHO-
BOCCTaHOBUTEJIBHBIX WJIM CTaOMIM3HPYIOIIUX Olepa-
THUBHBIX BMEIIATEIILCTB HE MOJTYyYEHbI. AHAIIU3 yOBJIe-
TBOPUTEIBHBIX PE3YIbTATOB MOKA3aJl, YTO MOCIEIHUE

OBLTH 00YCITOBIICHBI TSKECTHIO TIOBPEKACHUH U pa3Bu-
THEM Ha Pa3NMYHBIX CPOKAX IOCIE TPABMEI SBICHUH
MMOCTTPAaBMATHYECKOTO JIe(hOPMHUPYIOIIETO apTpo3a, B
Pa3IHYHON CTENCHW BBIPAKECHHOTO, YTO TpeOOBajo
NPUMEHEHUS [UTUTEIbHOTO BOCCTAHOBUTEIBHOTO Jicue-
HUSI B [IEPUO/IC peaOUITUTAIIHH.

3aknouyenue. BHyTpucycTaBHbIE MEPEIOMBI TH-
JIOHA 0O0JBIIICOEPIIOBON KOCTH OTHOCSITCS K KATErOPHU
HanboJIee TSHKEJBIX MOBPEKICHUN IUCTAIBHOTO CY-
CTaBHOTO OTJIejIa KOCTEH TOJICHH 0 MPHYHUHE MACCHUB-
HOTO pa3pyIICHUS] OTIOPHON CYCTaBHOM MOBEPXHOCTH
tuouu. [Ipu 3TOM, HaHOOJIEE THKETYIO TPYIITY IIePeo-
MOB COCTAaBJIIOT IIEPEIIOMBI MEIHUAIBHOTO Kpas JH-
CTaJBbHOTO SmUMeTadu3a 00IbIIcOSPIOBON KOCTH, a
TakXke moiudparMeHTapHbIe, B TOM YHCIe, pa3apoo-
JICHHbIE, repeioMbl. Jleuenune omneparuBHOE. OCHOB-
HOW 3aa4eii JICUCHUS SIBIIICTCS TOUHASI PETIO3MIINS T1e-
periomMa ¢ YCTpaHeHHEM BCEX BHJIOB CMEIICHUN U BOC-
CTaHOBJICHUEM KOHTPYIHTHOCTH CyCTaBHBIX
noBepxHocTel. [IpumeHsieMble B KIMHUKE METOJIUKHU
OIMEPATUBHOIO JICYCHHUS KaK C MPUMEHEHUEM TIOTPYIK-
HBIX KOHCTPYKIWA, TaK ¥ pa3pabOTaHHbIE HAMH KOM-
ITOHOBKH aIllapaTOB BHEIIHEH (PUKCAIIUHU MTO3BOJIMIN
JOCTIDKEHUIO TIOJIOKUTEIIEHBIX PE3YJIETATOB JICUCHHS Y
MAIIEHTOB BO BCEX TPYIINAX MOBPEKICHHH.
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Abstract

The article presents the results of the next specialized assistance for 224 patients with severe polytrauma limb
bones brought to the emergency department of the trauma center in the Republican Clinical Hospital. The main
directions and stages of the treatment and diagnostic procedures in patients with severe multiple injuries depending
on the type and severity of injury and on the severity of the patients condition. The most reasonable method of
surgical treatment of multiple extremity fractures at the first stage is a method to assist external fixation apparatus
of external fixation. In all cases we reach the positive results of the treatment.

AHHOTaLUA

B cratee MPEACTaBJICHBI PE3YyJIbTAaThl OKA3aHUS CHCHHaHHSHpOBaHHOﬁ IIOMOIIIHN 224 NOCTpaAaBIINM C TSKE-
JIOH HOJ‘II/IT‘p&BMOﬁ, HAaXOJUBHINXCS HA JICUHCHWU B OTACJICHUN TPAaBMATOJIOT U HGHTpa TPpaBMbl PeCHy6J‘II/IKaHCKOI71
KJIMHAYECKOH 60J'IBHI/IHBI. OHpeJZ[e.HEHI:I OCHOBHBIC HAITPABJICHUA U DTAIIbI HG'—IC6HO-JZ[I/IaFHOCTI/I‘IeCKI/IX MEpOoIIpus-
TUH y TALMEHTOB C TAXKEJIOU CKEJIETHON B 3aBUCUMOCTH OT BUJIA U TSKECTU MOBPEKICHUM, TSIKECTH COCTOSTHHS
ITaIMCHTOB. Han6onee OIpaBAaHHBIM METOAOM XUPYPIUUYCCKOI'0 JICUCHUSA MHOKECTBECHHBIX IMEPEIOMOB KoCcTeHn
KOHEYHOCTEH Ha MEPBOM DTal€ OKazaHUA MOMOMIU ABJIACTCA METOH YPCCKOCTHOI'O0 OCTCOCHUHTE3a allllapaTaMu

BHCIITHEH (bI/IKcaL[I/II/I. Bo Bcex Ciydasix JOCTUTHYThI TOJIOKUTEIbHBIC PE3YJILTATHI JICUYCHUS.

Keywords: multiple injuries (polytrauma), multiple fractures of the extremities, external fixation, external

fixing device.

KiroueBble cj1oBa: TsDKeIas MOJMUTpaBMa, MHOKECCTBCHHBIC IIEPEIIOMBI KOCTel KOHe‘IHOCTGI;‘I, IIpCCKOCTHLII\/'I
OCTCOCHUHTE3, alllapar I/IJ'II/ISapOBa, armapar BHEIITHEH Q)chcaum/l.

AKTyaJbHOCTH Npodaemsbl. [TocTpanasiuue ¢ 14-
JKEJION IOJUTPAaBMOM KOCTEM KOHEYHOCTEH MpECTaB-
JISIFOT 0COOYI0 KaTeTOPHIO MAlMeHTOB C MOBPEXKICHH-
SMH ONOPHO-IBUTaTeNbHOTO ammapara. K ocobeHHo-
CTSAM TaKUX IOBPEXKICHUN CIEAYeT OTHECTH IIOK U
OCTPYIO MaCCUBHYIO KPOBOIIOTEPIO, COITPOBOMKAAIOLINE
OOJIBIIMHCTBO MEPEJIOMOB, @ TaKKe Pa3BUTHE PAHHHUX
TSDKEIIBIX OCJIOKHEHMH CO CTOPOHBI CBEPTHIBAIOIIEH
CUCTEMBI KPOBH, CEPACUHO-COCYAUCTON, IbIXaTeIbHON
U IPYTUX CUCTEM OPIaHU3Ma, HEPEAKO NPUBOAAIIUX K
neTaabHOMY Ucxony. KimHnueckas kKapTUHA U TAKECTh
COCTOSIHUS IALIMEHTOB 3HAYUTEIBHO OTATOIIAOTCS He-
PEIKUM COYETAaHHEM IMEPETOMOB KOCTEH KOHEUHOCTEH
C TSDKEJIOM YepenHO-MO3rOBOHl TpaBMOH, TsKeNou
TPaBMOMU IrpyAH U KUBOTA.

JleTanbHOCTD HpPH TSHKENOH MOJUTPAaBME JIOCTHU-
raeT 40% wu Bblmme. OCHOBHBIMU IIPUYHHAMH JI€TaNIb-
HBIX MCXOJOB B IIEPBbIE Yachl OCIIE TAKUX MOBPEXIe-
HUH ABJISIOTCA IIOK U OCTPast MaCCHBHAs KPOBOIIOTEPS,
B Oonee mo3gHEEe BpeMsi — TSDKENbIe MO3TOBBIE pac-
CTpOWCTBA M COITyTCTBYIoNME ocnoxkuenus [1, C. 5; 3,
C. 17]. B psny paHHHUX OCJO0XXHEHUI Ha NEPBOE MECTO
BBICTYNAIOT OCJIOKHEHHS CO CTOPOHBI CBEPTHIBAIOILEH
cHCTeMBI KpoBH. YacToTa BO3HMKHOBEHUSI TPOMOO30B
IITyOOKMX BEH HIDKHMX KOHEYHOCTEH, MO JIAaHHBIM JIH-
Teparypsl, cocraBisier 40-60%, TpomOosMOoIHs Je-
ro4yHO# apTepun otMeueHa B 2-10% ciryuaes. Ipyrum
TSDKETIBIM OCJIOKHEHHEM MHO)KECTBEHHBIX IIEPEIOMOB
KOCTE! KOHEYHOCTEH, a TAK)KE COUETAHHBIX IIOBPEXKIE-
HUM ABJISIETCS Pa3BUTHE CHHAPOMA KUPOBOU IMOOIHH,
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M0 YacTOTE HE YCTYMAIOIIeM BEHO3HBIM TPOMOOIMOO-
JrYecKuM ocaoxuenusm [2, C. 57-62; 5, C. 127-137,;
9,C.1].

Cpenu MO3JHUX OCIOXKHEHHH, HepeaKo MPUBOAS-
MIUX K CTOMKOH yTpare TpyIoCInOoCOOHOCTH U CHHKE-
HHIO KauecTBa )KU3HH, HEOOXOIUMO OTMETHUTh 3aMe/l-
JICHHYIO KOHCOJMIALMIO NEPerIoMoB, (GopMHupoBaHue
JIOXKHBIX CyCTaBOB, Pa3sBUTHE TSDKEJBIX CTOMKHX KOH-
TPaKTyp U Ae(OPMHUPYIOMIHNX apTPO30B CYCTaBOB KO-
HeYHOCTeH. BBIX0 HAa MHBAIWIHOCTH JOCTUTAEeT 25-
45% [4, C. 53; 6, C. 43-47].

JleueHne mnepenoMoOB KOCTEH KOHEYHOCTEH MpHU
TSDKEJIOW MOJWTPaBME MPENCTABISET OAHY W3 Hambo-
Jiee aKTyaJlbHBIX NPO0OJIEeM COBPEMEHHOH TPaBMaToJIO-
ruu ¥ optonenuu. OnepaTuBHOE JIeYEHUE B HACTOSILEE
BpeMs SIBJISIETCS. OCHOBHBIM IIPU paccMaTpUBAEMOM Ka-
Teropun noBpexaeHuil. I[lpm sToM, OOJIBUIMHCTBO
TPaBMaTOJIOTOB MOJAEPKUBACTCA KOHIIETIIUN PAaHHETO
OIIEepaTUBHOIO JICUEHUs NepenomMoB. B nocnennue ne-
CATWIIETHS HAanOOJBIIYIO0 aKTyaJbHOCTh NMPHOOpPETaeT
KOHIIETILIMSI OpPTaHN3alMy J1e4e0HOTo Tpoliecca 1 OKa-
3aHUSI BBICOKO KBAJTM(UIIMPOBAHHON ITOMOIIH MANEH-
TaM C MepeloMaMu KOCTell KOHEYHOCTEH IpU MOIHUT-
paBMe ¢ yueToM npuHImma damage control (KOHTpOJIS
MOBPEX/CHNUS) TIPH UX MOCTYIUICHUH B MIPUEMHOE OT-
JIeNIeHHE CIeNNaN3UPOBAaHHBIX CTAllMOHAPOB MHOTO-
npoduneHbix KuHuK [7, C. 78-84; 8, C. 81-84].

MaTtepuaibl M1 MeTOAbI HccaeoBaHus. B cra-
ThE TPEACTaBICHB! PE3yIbTaThl JedeHus 224 mocrpa-
JIaBIIUX C TSDKEJION CKEJIETHOW IMOJIUTPaBMOM, HaxXo-
JUBIINXCSA HA JICYEHUH B OTAEIECHUH TPAaBMAaTOJIOTHU
Hentpa TpaBmMbl PecnyOmukaHCKOW —KIMHHYESCKOH
oompHUIEI B 2016-2020 rr. Bee manmeHTs! ¢ TSXKEIT0n
MOJNTPaBMOH OBLIN IOCTABJICHBI B IPHEMHOE OT/EIe-
uue Llentpa TpaBMBI PecmyOnrkaHCKOM KIMHAYECKOH
OOJIBHMIIBI C SIBICHHSIMH TPaBMATHUYECKOro (Kak Ipa-
B0, II-IV ct1.) moka. [TocTpagaBmue ¢ TsDKeI0OH de-
PETHO-MO3rOBOM TPaBMOIl UMENHU pa3IuyHbIe CTEEHU
yTpaThl co3HaHus. Bce 310 TpeboBano NpUHSATHS 3KC-
TPEHHBIX Mep OKa3aHUs CHEeLHAIN3UPOBAHHOH Meau-
nuHCKOM nomouy. IIpu nocTyniueHny nalueHToB B CO-
CTOSIHUM TSKEJIOT0 TPaBMaTHUYECKOTO II0Ka Ha MepBoe
MECTO BBICTYNAIOT MPOTHBOIIOKOBBIE MEPONPHSITHUSI.
Bech KoMIUIEKC 1€4€0HO-TMATHOCTHYECKUX MEPOTIPH-
ATHH IPOBOJUTCS HA (JOHE MPOTHBOLIOKOBOI TEPAITHH.
OxazaHue 3KCTPEHHOM MOMOLIM MOCTPaJaBIIMM IPO-
BOJUTCS B YCJIOBUSIX MIOKOBOM ONEPAlMOHHON MTPHEM-
HOTO OTJENCHHUS.

Hamu onpeneneHbl OCHOBHBIE HAmpaBlICHUS H
3TaIlbl J1e4eOHO-IMarHOCTHYECKIX MEPOTIPUATHIL y Ma-
IIUEHTOB P X MOCTYIUICHUH B IPHEMHOE OT/ETICHNE,
—3TO TOYHOCTH ¥ CBOEBPEMEHHOCTH THATHOCTUKH BCEX
BUOB TOBPEKICHUH, BKIIIOYAs ITOJHOIEHHOE KIIU-
HUKO-PEHTI€HOJIOTMUYECKOE HCCIIEAOBaHNUE; CBOEBpE-
MEHHOCTb U aJIeKBaTHOCTh OKa3aHMs BBICOKOKBaJIH(u-
[IMPOBAHHOW MOMOIIM, BEIOOpP MeToJa JIeUeHHs, CIO-
coba permo3umuM U (UKCAMK  TIEPEIOMOB;
CBOEBPEMEHHOCTh U NPABUIBHOCTH BBINOJIHEHHS Jie-
4eOHBIX MAHUITYJISIIIMI U ONIEpAaTHBHBIX IOCOOMH; Ipe-
€MCTBEHHOCTh B JICUCHHM TMAI[MEHTOB (TIPHHIIUI
damage control). 3mecs HEOOXOIUMO OTMETUTH, YTO
MOCJIEIOBATEIFHOCTh OKA3aHUs [TOMOIIH, [TPOBEICHHUE
KOMIUIEKCa JIe4eOHBIX MEpONPHUSATHHA, B TOM YHCIIE,

OTIEPaTUBHBIX MTOCOONH, IOJKHBI TPOBOANTHCS B COOT-
BETCTBHMH C BHJIOM H TSXKECTBIO MIOBPEXKACHUM, OTIpesIe-
JISIFOLIMMU BO3MO>KHOE Pa3BUTHE TpaBMaTHYECKOH 00-
JIC3HU.

IIpu nepenomax KocTed KOHEYHOCTEH B codeTa-
HUU C NOBPEXICHUAMU BHYTPEHHUX OPraHOB, MHTpa-
KpaHMaJbHBIMM Te€MaTOMaM{ OIepaTUBHBIE BMeIlla-
TEJIBCTBA 10 3KCTPEHHBIM NOKa3aHUSIM BBITIONHSAIOTCS
IByMs U OoJee omepalMoOHHBIME OpHramaMu B yCJo-
BUSIX ILIOKOBOM ONEPALlMOHHON IPUEMHOI'O OTJENIEHHUS.
OmnepaTrBHAS PETIO3UIHSA W CTAOMIM3ANHS MIEPEIOMOB
SIBIIIETCA BAJKHEMINUM KOMIIOHEHTOM ITPOTHBOIIOKO-
BOI1 Tepanuu 1 MPO(QUIAKTHKON OCIOKHEHHIH TpaBMa-
THYeCKO#l Oosie3HH. HenpemeHHBIM ycioBHeM oOKasa-
HUS TIOMOIIU SIBJISIFOTCS TOYHOCTh BBIIIOJTHEHUS OIepa-
TUBHBIX MAaHUIYJSIUMHA M MUHMMalIM3allus BpPEeMEHU
OTIEPATUBHOIO BMEIIATEIbCTBA.

ITpu TsKeBIX MOBPEXKACHUSX Y TALIUCHTOB B KPH-
THYECKOM COCTOSIHUU OKa3aHWE BHICOKOKBATU(DHUIIUPO-
BAaHHOW ONEPaTHBHOI MOMOILU JOJDKHO CBOJUTHCA K
MuHIMYMY (mpuHOUD damage control). Ha mepBom
JTarne JeYeHHs BBICTYIAaeT MPOTHBOIIOKOBAs TEPAIHSI.
OmnepaTHBHBIE BMEIIATENLCTBA IIPU MEPETIOMaX KOCTEH
KOHEYHOCTEH BBIMONHAIOTCS B OTCPOYEHHOM MOPSIKE
IocJ€e BBIBOJA MOCTPAAaBIIUX U3 COCTOSTHHS TSKEIO0Tr0
LI0Ka ¥ HOPMAaJIM3AllMA OCHOBHBIX (DU3HUOJIOTHUECKHX
nokasareseil. [lonelTka onepaTUBHON PENO3ULMY Y M1a-
LUEHTOB, HAXOJAIMIUXCA B KPUTHYECKOM COCTOSHMHU,
MOXKET IPHBECTH K YCYI'YOJICHHUIO IIIOKA C BO3MOXKHBIM
JeTaJbHBIM HCXO0AOM. Ha gaHHOM »3Tame JedeHus
HEOOXOANMO OTPAaHWYHUTHCS IOTHOIEHHBIM HIMHUPO-
BaHUEM MOBPEXKJECHHBIX KOHEUYHOCTEN.

IIp1 MHOKECTBEHHBIX MEpenoMax KOCTEW KOHEd-
HOCTel 06e3 yrpo3sl KpOBOTECUEHHH OIIEpaTHBHBIC BME-
IIaTENbCTBA BBIMOJIHAIOTCS MOCE BBIBEACHUS MOCTpPa-
JaBIINX U3 IIOKA M CTaOMIIN3alny apTepHaIbHOTO JaB-
nernd. OrnepaTUBHAs PEMO3UIMA IIEPEIIOMOB H
CTa0MIM3aIsl OTJIOMKOB KOCTEH SBISIETCS BaKHEH-
MM MEpONPUSATHEM, HAIpPaBICHHBIM Ha yCTpaHEHHE
IIOKOTEHHBIX 0YaroB M NPOQIIAKTHKY BO3MOYKHOTO
Pa3BUTHSI CHHAPOMA KUPOBOI 3MOOIMY U HApyIICHUN
CO CTOPOHBI CBEpThIBaroIeil cucreMsl kpoBu. Haubo-
Jiee ONpaBJaHHBIM METOIOM JICYEHUS MPU MOCTYILIE-
HUY TALMEHTOB B CTallMIOHAP SBISETCSA YPECKOCTHBIN
OCTEOCHHTE3 alllapataMy BHemHed ¢ukcammu. [Ipn
OTKPBITBIX MEpeIoMax MO HKCTPEHHBIM IMOKa3aHUSIM
MIPOM3BONTCS MIEPBUYHAS XUpYyprudeckas oopadoTka,
YPECKOCTHBIN OCTEOCHHTE3 O] BU3YaJIbHBIM KOHTPO-
seM. ITpu 3akphIThIX meperoMax KOCcTe KOHEUHOCTEMN
OTIepPaTUBHBIE BMEUIATEIbCTBA BBIOIHIIOTCS MO HEOT-
JIOKHBIM TOKa3aHuAM. OrmepaTWBHAS PEMO3UIMSA 10-
CTHTaeTCsl Ha ONEPAMOHHOM OPTONEAMYECKOM CTOJIE;
NIPUMEHSETCS 3aKPbIThII YPECKOCTHBIN OCTEOCHUHTE3
anmapaTaM¥ BHEITHe! QuKcauy.

IIpu yrpoxaromeil umm pasBUBLICHCA >KUPOBOH
5MOO0JIMH OTIepaTHBHBIC BMEIIATEILCTBA BBITTOTHSIIOTCS
10 HKCTPEHHBIM TTOKa3aHUsM C IEbI0 CTaOMIN3anu
nepenaomMoB. IIpuMeHsieTcs 3aKpbIThIE YPECKOCTHBIN
OCTEOCHHTE3 anapaTaMy BHEITHEH QUKcayy.

[Tpu mocTyIUIeHNH TOCTPaIaBIINX C IEPEITOMaMU
KOCTE! KOHEYHOCTEHN B 3aBUCUMOCTH OT BHJA U TSKE-
CTH TIOBPEXACHUH, a TaKKe COCTOSIHUS MAIFIeHTOB
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MIPUMEHSETCSI YPECKOCTHBIM ocTreocuHTe3 mo Mnuza-
pOBy Kak Hambonee MaIsAIldil METOA ONEepaTHBHOTIO
neyenusi. Hamu pazpaboTaHbl M yCHEUIHO NPHUMEHS-
I0TCSI OPUTMHAJIbHBIC KIIMHUYECKH 000CHOBaHHbIE KOM-
MIOHOBKHM aliapaToB BHEIIHEH (DUKcalMy Ha OCHOBE
Metozaa I'.A.Mnu3apoBa, a Takxke METOAUKH ONEPATUB-
HOTO JieueHHs nepeaoMoB. OHOMOMEHTHAs 3aKphITast
PEno3uIysl Ha ONIEPALMOHHOM OPTONEANYECKOM CTOJIe
JOCTUTAeTCI B MHUHHMAaNbHBIE CPOKH (5-10 MHUHYT).
O6e300muBaHNe — HApKO3 WIIHM IICHTpaJbHAs CETMEH-
TapHas OJOKaza B 3aBUCHMOCTH OT BHAA TOBPEXIE-
HUH.

Kak npaBuio, anmapat MOHTHpYeTCs U3 2-3 ayro-
BBIX WJIM KOJIBIIEBBIX OMNOpP KoMIulekTa Mnuzaposa c
KPOHIITEHHAMH, KOTOPBIE COCIMHSIOTCS MEXIy CO00i
C IOMOUIBIO pe3b0OBEIX CTEp)KHEN. B 0TiI0MKH BBIIIE
HIDKE MEcTa IepesioMa BBOJSATCS KOCTHBIE CTEP)KHU-
BUHTHI IlaHIa, KOTOpBIE 3aKPEIUIAIOTCS B KPOHIITEH-
Hax Ha omopax ammnapaTa. KpymHsle mpoMexyTO4HbIe
(hparMeHTHI IPH OCKOJIBYATHIX U ABOMHBIX TEPEIoMax
Taoke pukcupyrorcs Buatamu llanna nmm cnimmnamu ¢
ynopamu. IlepeMemieHnsiMu B Omopax MO BHHTaM
[anma ngocturaercs penosunums nepeioma. Ilo noctu-
JKEHUH PETIO3UIINH TIepesioMa amnmapaT NepeBOAnTCs B
PEXUM cTaOMIBHOM (PHUKCAITUIL.

Ilo ymyd4mieHUM COCTOSHUS NMAIEHTOB C LIENbIO
UX paHHEeH aKTMBM3ALIMH B PAJE CIy4acB BO3ZMOXKHA 3a-
MEeHa arapara BHeIIHel GpHUKcaluy Ha pa3jInuHbIe CO-
BpPEMEHHBIC IOTPY)KHbIE KOHCTPYKIMH. [IpuHIND
damage control B TpaBMaToJOruu 3akitovaeTcs B 3a-
MEHE, B psiJIe Cly4aeB, (Kak MPaBHIIO, IPH IIEPETOMax
Oempa, KocTel TOJICHH) anmapaToB BHENTHEH QPUKCcANN
Ha TOTpY>KHbIE KOHCTPYKIMH. B mporiecce moBTopHOTO
ONEPaTHBHOTO JICUYCHHS MPOHU3BOIUTCSA MOCIEI0BA-
TEJIBHBINM IEMOHTAX aliapaTa BHEIIHEeH Gpukcayun 6e3
HapyIIeHNs paHee JOCTUTHYTOH PeTIo3HIINH ITepeioMa.
IIpu mepenomax TpyO4aTeIX KOCTEHl NpPUMEHSETCS
ocTeocHHTe3 ITH(TaMHU ¢ OIIOKMPOBaHKUEM, 00ECTIeYH-
BaIONIMN CTAaOWIBHBIN OCTeoCHHTE3. JlOMOJHUTEIbHAS
BHEIIHSAS NMMOOMIN3AIsI KOHEYHOCTEH HE IPUMEHS-
eTcs. JTO CHOCOOCTBYEeT Hadaly PAaHHMX AKTHBHBIX
JIBIDKEHHUI B CyCTaBax, a TakyKe Harpy3ke MOBPEXKICH-
HBIX KOHEUYHOCTEH, 4TO SIBJIIETCS MPOGHUIAKTUKON BO3-
MOXHOTO Pa3BUTHS CTOMKHX KOHTPAKTYp CYCTaBOB, a
TaKKe YCIIOBHEM BOCCTAHOBJIEHUsS (DYHKIUH MOBpe-
JKJICHHBIX KOHEYHOCTEH.

Pe3yabTarsl JeyeHusi M ux odcy:kaenue. Otle-
HEHBI pe3yJIbTaThl ONIEPATHBHOTO JICUeHUs y 224 manu-
€HTOB C TSKEJION MOJIUTPABMOM KOCTEH KOHEYHOCTEH,
HaXOJIMBIINXCS Ha JICYCHUH B OTAEICHUH TPABMaTOJIO-
riun Llentpa tpaBmer PKbB 3a mepmox 2016-2020 r.r.
JleTanpHbIE UCXOABI B ONIMXKANMIINE TTOCIE TOCITUTAIIHN-
3aI CPOKHM OTMEYeHHI y 12. DTo ObUIM moCTpaaaB-
1K€, TOCTABICHHBIE B IPHEMHOE OTJIEJICHUE B KpaliHe
TSKEIIOM, B psAJI€ CITy4aeB, TEPMHUHAIBHOM, COCTOSTHUH,
MOJYYUBIIME TPAaBMBI B Pe3yJbTaTe MajeHHUs ¢ 00Jb-
HIOH BBICOTBI, JIOPOKHO-TPAHCIIOPTHBIX IPOUCIIIE-
cTBHi. Bcem noctpanaBmmM Obliia OKa3aHa CrieHaIn-
3UpOBaHHAst M BHICOKO KBaIM(HUIMPOBaHHAs IMOMOIIb
10 SKCTPEHHBIM MOKa3aHusAM. B 3aBucuMocTH oT BHIa
MOBPEXICHNHN, TSHKECTH OOIIEro COCTOSHHS MaIeH-
TOB MM OBIJIM BBITIOJHEHBI ONIEpAaTHBHBIC BMEUIATEIb-

CTBa 10 SKCTPEHHBIM WJIM HEOTJIOXKHBIM (B OTCPOYCH-
HOM MOPSIAKE BBUIY KpaifHE TSDKEIOTO COCTOSTHMS MO-
Cclie NIPOBEACHUS KOMIUIEKCHON MPOTHBOIIOKOBOM Te-
panuu) noka3aHusM. Y BCeX MPOJICUEHHBIX AllUEHTOB
C TSDKETIBIMH MHOXECTBEHHBIMH IEpernoMaMH KocTeil
KOHEYHOCTEH Ha MOMEHT BBIIHICKU U B OTAAJICHHOM TIe-
pUOJe OTMEUEHBI MOJIOKUTEIbHBIE PE3yJIbTaThI Jede-
HUSL.

Taxkum 00pa3om, aIrOpUTM OKa3aHUS CIICIHANIH-
3MPOBAHHOHN, B TOM YHCIIE, BEICOKO KBATH(HUIIMPOBaH-
HOM, MOMOIIY MOCTPafaBIIMM C TSDKEJIOM CKEJIETHOU
MIOJIMTPAaBMOH, TIOCTYITUBIIUM B IIPUEMHOE OTIICICHHE
Lentpa tpaBMbl PKB onpenensics ¢ yuetoM BuIa U
TSOKECTH MOBPEXKICHUHN, CTENEHH TpaBMaTHYECKOIO
LIOKA. TSDKECTH OOILEro COCTOSHMS MalleHTOB.

Bce neueOHO-TUATHOCTHUECKUE MEpPONPUSITUS
TIPOBOAMIINCH 110 SKCTPEHHBIM MJIM HEOTJIOMKHBIM ITOKa-
3aHUAM Ha ()OHE KOMIUIEKCHOW MPOTHBOILIOKOBOW Te-
panumu.

ITpn TsOKETBIX MHOXKECTBEHHBIX IIEPEIOMax Ko-
CTel KOHEYHOCTEeH 0e3 yrpo3sl KpOBOTEUEHHH orepa-
THBHAS PENO3UINS U CTAOMIN3aLHs TIEPETOMOB POU3-
BOJMJIACh 10 HEOTJIOKHBIM MTOKA3aHUAM TaKXKe Iocie
KyIMPOBAaHUS SBICHNI TPaBMaTHYECKOTO IOKA, HOP-
MaJIM3aluy OCHOBHBIX KIMHHKO-JIa0OPaTOPHBIX MOKa-
3aTeiedl B yCIOBUSX IIOKOBOM ONEPAalMOHHON IIPUEM-
Horo otaeneHus. [Ipu 3Tom, peno3unus U craduinza-
LUl KOCTHBIX ()ParMEHTOB SBISIETCS Ba)KHEHIIMM
MEpONpUATHEM, HAIIPABICHHBIM Ha YCTPaHEHHE IIOKO-
TeHHBIX 0YaroB U MPO(UIAKTHKY BO3MOXKHOI'O pa3BH-
THS OCJIOKHEHHH CO CTOPOHBI HApyIIEHHOH KPOBH
(cuHApPOMA KUPOBOI IMOOIINH, BEHOZHBIX (hIe00TpOM-
6030B). Hanbonee ompaBmaHHBIM W INAAALINM METO-
JIOM OIIEPaTHBHOTO JICYCHUS MIPU MOCTYIUICHUH IallH-
€HTOB B CTAI[MOHAP SIBIISIETCS] YPECKOCTHBIH OCTEOCHH-
Te3 anmapaTtaMd BHEITHEH (Qukcanmu Ha OCHOBE
Mmerona Mnuzaposa. Ilpu 310M, B fanpHEHIIEM HE UC-
KJII0YaeTCs 3aMeHa arnapara BHEUIHel (uKcaluu Ha
HOTPY>KHBIE KOHCTPYKIIHH C IENbI0 CKOpeiimero Boc-
CTAaHOBJICHUSI (YHKIUU TIOBPEKACHHBIX CErMEHTOB
OTIOpHO-ABHUTraTeNbHOTO ammapara (damage control B
TPaBMAaTOJIOTHU M OPTOIIEIANH).

Bo Bcex ciydasx oOkazaHMs CIEIMAIN3UPOBAH-
HOH, B TOM YHCII€, BBICOKO KBAIM(HUINPOBAHHOH, MO-
MOIIM MalMeHTaM C MHOXKCCTBEHHBIMH II€pEIOMaMH
KOCTEH KOHEYHOCTEH MOJTy4EHBI TTOJIOKUTEIbHBIE OIIH-
XKalIIne U OTaJICHHBIE Pe3yJIbTaThl JICUCHHUS.
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Abstract
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Cardiovascular diseases firmly hold leading positions in the structure of mortality. Aterosclerotic vascular
lesions play a decisive role in the pathogenesis of these diseases. This article compares two drugs for the treatment

of atherosclerosis: atorvastatin and simvastatin.
AHHOTAUA

Cepae4yHo-cocyaucTbIe 3a00J1eBaHKs IPOYHO YIEPKUBAIOT JIMIUPYIOLINE O3UIMU B CTPYKTYPE CMEPTHOCTH
HacesieHHs. B naroreHese IaHHBIX 3a00JI€BaHUI PELIAIONIYIO POJIb UTPAET aTEPOCKIEPOTHYECKOE OPaKEHHE CO-
cyz0oB. B nanHoii craThe MpoBOAMTCS CPAaBHUTEIbHAS OLIEHKA JIBYX IIPENapaToB sl JIEUEHHsI aTepOCKIIepo3a: aTo-

pBacTaTiHa U CUMBACTaTHUHA.

Keywords: atherosclerosis, lipoproteins, cholesterol, atorvastatin, simvastatin.
KiroueBble cioBa: ATCPOCKIICPO3, JTUIOIPOTCUHBI, XOJICCTCPHUH, ATOPBACTATHH, CUMBACTATHH.

AxTyanbHocTh. CepiedHo-cocyancTeie 3aboie-
BaHUs IPOYHO YJEPKUBAIOT JTUIUPYIOIINE MO3ULHU B
CTPYKTYpE CMEPTHOCTH HACEJICHUS U OCTAIOTCS COILIM-
aIbHO 3HAYMMON M 3KOHOMHUYECKOH mpo0i1eMoil Kak B
pa3BUBaONIUXCA ,TaK U B 3KOHOMHYCCKU Pa3BUTHIX
CTpaHax, B TOM 4uciie u B Poccun. A B maroreHese gaH-
HBIX 3a00JIEBAaHUH PEIIAIONIYI0 POJb UTPAaeT aTepo-
CKJIEpOTUUYECKOE MopaxkeHue cocy 0. Poct uncna ne-
TaJIbHBIX OCJIOKHEHUH aTepOoCKIIepo3a OCTaéTCs OHOU
U3 BOKHBIX M HEPEIICHHBIX 3a/1a4 MEIULMHBI.

B HacTosiee BpeMs BbIAEIEHO HECKOIBKO TEOPUH
aTeporeHe3a, U BCe OHU MMEIOT IPaBoO Ha CYIECTBOBA-
Hue. OHaKO BEIYUIYIO POJIb B IPOUCXOXKAECHUH aTepo-
CKJIepO3a MO-TIPEeKHEMY 3aHMMaeT ''JIWIUAHAS Teo-
pus", chopMyIHpoBaHHAs HAIIUM COOTEYECTBEHHH-
koM H.H.AnnukoBeiM 6oisiee 100 neT Ha3a, coraacHo

KOTOPOH aTepOCKIIEPO3 Pa3BUBAETCSI BCICICTBHE HApy-
IIEHUsT METaboJIM3Ma JIMIONPOTEHHOB. J[Ba TIIaBHBIX
XC-nepeHocsIMX Kjlacca JUMONPOTEUHOB IIa3Mbl -
JITHIT (mumonpoTenHsl HU3KOM moTHocTH) 1 JITIBIT
(TUIOTIPOTENHBI BRICOKOH IIOTHOCTH) UMEIOT B Opra-
HU3Me pa3Hble HazHaueHus. "Arteporennsie” JIITHIT
KOHTaKTHPYIOT C ONIPEAeIEHHBIMH PELENTOPaMH, B pe-
3y/lbTaTe€ 4ero OCYLIECTBISIETCS PELENTOP-OnOCPeno-
BaHHbIN 3axBaT JIITHII u TpancmopTt XonecrtepuHa B
knetku. "Antnareporennsie JIIIBII criocoGHbI 3axBa-
THIBaTh W30BITOYHBIM XOJIECTEPUH NPH KOHTAKTE C
MeMOpaHaMH KJIETOK M TPaHCHOPTHPOBATh €ro B IIe-
YEeHb €ro B MEYEHb, IJI€ NPOUCXOAUT JalbHEHIINN Ka-
tabosmmsm XC ¢ 00pa3oBaHMEM JKETYHBIX KHCIOT. Y
OONBHBIX C TUNEPXONHUCTEPUHEMHEH 3aMETHO OTClie-
JKIBAETCS B3aMMOCBS3b MEXIy BBICOKUM YPOBHEM
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JITTHIT B kpoBu u oOpa3oBaHWEM aTEPOCKIEPOTHYIEC-
CKHX OJISIIIIEK B COCyIax.

CraTuHbI SABISIOTCS IIPEnapaTaMu BeIOOpa B Jieue-
HUM atepockiiepo3a. OHU IMPOUIUTIOCTPUPOBAIU CBOIO
3¢ PEeKTUBHOCTH B OOJIBIIMHCTBE PAHAOMHU3UPYIOLIHX
KkInHHYeckux uccnenoBanusx (PKW) u BeicTynaror te-
panuell TepBoil JMHUM y OOJIBHBIX aTepOCKIEPO30M.
MexaHn3M uX JEHCTBUS 3aKII0YaeTcsi B HHTMOUpOBa-
HUH OJHOM U3 CTaIuii CHHTE3a X0JIecTepruHa, OIOKUPYS
tdepment [ MI'KoA-penykra3y, yMeHbIICHHE KOJTHUYIE-
CTBa XOJIECTEPHHA B CBOIO OUEPEb MPUBOINT K yBEIIH-
4yeHnto guciia cBobomHbIX perenropos JIITHII B rema-
TOLUTAaX, YTO YCKOPSAET MX yAAJCHHE U3 KPOBOTOKA U
KaTa0OoJIM3M B IICUCHH.

B Hacrosmee Bpems B Poccun mpumensrorcs 6
TpYIIN CTaTUHOB, YTO JIeJIacT BBIOOD Mpernapara HeJer-
KUM ]IS Bpaya.

ear wuccaenoBanusa. JlaHHOe wHccnenoBaHUE
npecienyeT Lelb CPAaBHUTEIbHOM OleHKH 3((HeKTHB-
HOCTH aTOpBacTaTHHA M CUMBACTATHHA y MAIIIEHTOB C
THIICPXOJICCTCPUHEMHEH .

3ajgadyeil JaHHOTO WCCIECIOBAHMS SIBISACTCS KOH-
TPOJIb 32 N3MEHEHHEM YPOBHS XOJIECTCpHUHA B KPOBH U
moOOYHBIME 3¢ (eKTaMu B JBYX TPYIIAx IMalUCHTOB,
NMPUHAMAIOIINX aTOPBacTaTHH M CHMBAacTaTHH B Cpell-
HeTepaneBTUYECKUX 03aX.

MaTtepuaa 1 MeToAbI HccaegoBaHus. B nccre-
JIoBaHue, mpoBeaéHHoe Ha 6aze ['BY P/

Tl'oponckas xnuHMyeckas OonbHULIBI 1, ObLIK
BKIItOUeHBI 40 MAIMEeHTOB ¢ TMIIEPXOJIECTEPUHEMHUEH.
[lepen HauaoOM M B KOHIIE MCCJICAOBAHUS BCEM OOJb-
HbIM onpenenunu yposau OXC, TT', XC

JITTHIT 1 XC JIBII mst BeisiBnerns 3¢ ¢exTus-
HOCTH TPHHUMAeMOTO CTaTHHa, a TaKXe YpPOBEHb
K®K, AJIT u ACT mns onpeneneHus moO0YHBIX (-
(exToB. 20 NAMEHTOB MMOIYYaId ATOPBACTATHH B J103€
20 Mr/cyTku , octaibHble 20 IPUHUMAIN CUMBACcTaTHH
B Tako# ke g03e (20 mr/cyTku).

PesyabTaTsl ucciaenoBanus. K xoHiy uccueno-
BaHUS B 00€HX TPYIIIaxX MPOCIEKUBAIOTCSA CIEIyIONINe
W3MEHEHHUs: CHUKECHHE YPOBHS 00IIIEro X0JIeCTepHHa B
KPOBH, TPUIJMLEPUIOB U CHKeHHe ypoBHs XC

JITTHIT u nHexoTopoe moBbimenue ypopHst XC JITIBIT
10 CPAaBHEHMIO C UCXOJHBIMU JJaHHBIMU. B rpymnme, xo-
TOpast IPUHUMAaJIa AaTOPBACTATHH HAOJIIOAETCS CHHKE-
HHUE YpOBHs 00Iero xojecrepuHa Ha 1,8 MMOJIB/II OT
ucxonHoro 3HaueHus, ypoBHs XC JIIHIT na 0,8
MMoutb/11 v cHikenue TT Ha 19% , a B rpynne , KoTopast
MoJIy4yasia CUMBacTaTHUH - cHubkeHue ypoBHS OXC Ha
1,1 mmone/n , XC JITTHIT nHa 0,4 MMOJIB/JT U CHIDKEHUE
TT na 14,7%.

[ossrmenne yposueit AJIT u ACT B o6enx rpym-
ax ObUTO HE3HAYUTENbHBIM 1 HE NIMEJIO KIIMHUYECKOTO
3HaueHus, noseliieHue yposHs KOK B rpymnne, npunu-
Maromiel atopsactaTuH gocturio 2,1 E/n, a B rpymre,
MOJTy4YHUBILEH cuMBacTaTHH-3,2 E/m.

Ha ¢one npuéma atopBactaTuHa 3 manueHTa xa-
JIOBAINCH Ha TOIIHOTY, 2-Ha TOJIOBHYIO 0O0JIb U cia-
6octs. [Ipném cuMBacTaTHHA BBI3BaAJ TOLIHOTY Y 4 ma-
LIMEHTOB, TOJIOBHYIO 001b y 1 manueHTa u 60JIb B KH-
BOTE y 2 MAI[EHTOB.

BoeiBoabl. [Ipuém aropsactatmHa Oonee cyie-
ctBeHHO cHu3ua yposeHb OXC, TT u XC JIIHIIL, yem
npuéM cuMBacTaTHHa. B rpynme, momxydnBiieii cuMBa-
CTaTHH 0004YHbIE 3(EeKThI Pa3sBUINCH Y 7 MAIIMEHTOB,
a ypoBeHb KOK moBrIicuics Ooliee CyIIeCTBEHHO, YeM
B IpylIe, NOJy4yuBLIed aTopBacTaTuH. B mocneaneit
mo6ouHbIe 3Q(HEKThI PAa3BUINCH Y 5 TAIUCHTOB.

Ilony4yeHHble pe3ynbTaThl CBUAETENBCTBYIOT O
TOM, 4TO IPHEM aTOpBACTAaTHHA OKa3ajcs Ooinee 3¢-
(eKTHBHBIM U 0€30TIaCHBIM, HEXKENTH MPUEM CHMBACTa-
THHA.

Cnmcox urepartypsbl:

1. ”CraTuHbl B KIIMHUYECKOW TIpaKkTHKe. Y4eo-
HOe mocobue.” . Mopososa T.E, Bapranosa O.A

2. ”BuytpeHHue 001e3HA. PYKOBOICTBO K Ipak-
THYECKHUM 3aHATHSAM T10 (DaKyIbTETCKO Tepanum.
VYuebHoe nocodue.” Yamcytaunos H.Y, A6nyimana-
nosa JI.H

3. ”®apmakosorus. Yueouuk.” Xapkesud J[.A

4. ”HopmansHas ¢puznonorus. YuebHuk” Op-
noB P.C, Hoznpaues A.J]
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Abstract

The article states that the existing version of the special theory of relativity (STR) is incorrect, since relativ-
istic formulas obtained therein are incorrect; they have been incorrectly explained by using the incorrect principle
of speed of light non-exceedance and entailed wrong conclusions about physical unreality of imaginary numbers
and existence of only our visible universe. It mentions experimental evidence of the foregoing, obtained by the
author within study of transient and resonant processes in linear electric circuits. It is shown that the existing
version of the STR implies conclusions on nonexistence of tsunami and bell ringing, piano music and swinging
children’s swings, as well as many other real processes. It is also shown that the existing version of the STR denies
even the possibility of existence of radio- and electrical engineering. Therefore, it is concluded that existing uni-

versity physics textbooks should be corrected.

Keywords: Special theory of relativity, physical reality of imaginary numbers, theory of linear electrical

circuits, radio engineering, electrical engineering.

1. Introduction

The special theory of relativity is now presented
for study in all university physics textbooks and its cre-
ation by Joseph Larmor [1], Nobel Prize winner Hen-
drik Anton Lorenz [2], Jules Henri Poincaré [3], Nobel
Prize winner Albert Einstein [4] and other prominent
scientists is rightfully considered the greatest achieve-
ment of physics of the 20th century. However, its crea-
tion stopped halfway due to the lack of necessary ex-
perimental knowledge at that time and the inability of
its authors to correctly explain the relativistic formulas
obtained in STR. They did not know how to explain that
according to these formulas all the results of calcula-
tions at superluminal velocities turned out to be imagi-
nary numbers discovered by Scipione del Ferro, Nic-
colo Fontana Tartaglia, Gerolamo Cardano, Lodovico
Ferrari and Rafael Bombelli [5] 400 years ago. It is also
possible that Paolo Valmes [6] was even first to make
the scientific discovery, for which he was burned by the
sentence of Spanish inquisitor Thomas de Torquemada.
But it was necessary to explain these formulas, because
a theory that even its authors could not explain would
be of no use to anyone. Therefore, a postulate called the
principle of light speed non-exceedance was introduced
into the STR. The postulate implied that a situation at
superluminal velocities might be unexplained, as peo-
ple would never face it. Consequently, a belief that im-
aginary numbers were physically unreal turned out to
be possible. Thus, relativistic formulas appeared to be
explainable.

It was convenient, but unproven and, as it turned
out later, incorrect. But in this form, the generally ac-
cepted version of the STR was studied in all university
physics textbooks. And it is still studied today.

However, this postulate was refuted by the discov-
ery of Cherenkov radiation [7], for which Pavel Ale-
kseyevich Cherenkov, Igor Evgenyevich Tamm and
llya Mikhailovich Frank received the Nobel Prize in
1958. And at that time the generally accepted version
of STR was saved by specification that the principle of
non-exceeding the speed of light refers to the speed of
light only in a vacuum. But by numerous experiments
[8]-[23] performed in the 21st century it was proved
that such corrected formulation of the principle of non-
exceeding the speed of light is also incorrect. As it
turned out, this formulation was refuted by the exist-
ence of natural phenomena known from time immemo-
rial - tsunami, bell ringing, music created by pianos and
even swinging after pushing by parents children
swings, which the authors of STR at its creation did not
take into account. This formulation was also refuted by
the existence of radio- and electrical engineering.

As a result by all these experiments and the men-
tioned natural phenomena a very important general sci-
entific principle of physical reality of imaginary (and
consequently also complex and hyper-complex) num-
bers by which the really existing huge and still com-
pletely unknown to the modern science world is de-
scribed was proved. And the use of the principle of
physical reality of imaginary numbers as applied to the
universally accepted version of STR allowed us to con-

! This is reprint of the article “Antonov A. A. “Why the physics textbooks tech am incorrect version of the special theory of
relativity which denies the existence of radio- and electrical engineering”. Challenges and problems of modern science. Pro-

ceedings of the Il International Scientific and Practical Conference. London, United Kingdom. 2022. pp. 78-86. https://con-
ference-w.com/
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clude that the relativistic formulas obtained in this ver-
sion are wrong in general, because at hyperluminal
speeds they correspond to an unstable, i.e. instantly
self-destructive, physical world.

What is the most surprising is that, despite all the
aforementioned sensational experimental refutations?
[24]-[44], the incorrect version of the STR has still been
groundlessly believed to be correct and studied in all
university physics textbooks, as well as naturally used
by physicists in their fruitless scientific research - for
example, in attempts to understand what is dark matter
and dark energy while performing research at the Large
Hadron Collider. It is completely unclear why a single
disproving experiment is enough to refute other hy-
potheses and theories in physics and other sciences,
whereas the existing version of the STR turned out to
be irrefutable despite all the experimental and theoreti-
cal proofs of its falsity. Moreover, in the USSR even
three times in 1934, in 1942 and in 1964 by the deci-
sions of the Central Committee of the All-Union Com-
munist Party (Bolsheviks) and the Presidium of the
Academy of Sciences of the USSR, which have not yet
been canceled, it was generally forbidden to criticize
this theory. That’s why the question raised in the article
title is very important and ways and rates of further sci-
ence development would depend on answer thereto.

Further, we will try to answer this question.

2. From STR it follows that radio engineering
and electrical engineering should not exist in nature

And we will make this attempt on the example of
one more refutation of the generally accepted version
of STR. On the assertion that STR on the one hand and
radio engineering (and electrical engineering too) on
the other hand mutually refute each other [45]-[54]. But
since there can be no doubt about the existence of radio
engineering and electrical engineering, it is obvious
that then the existing interpretation of SRT is incorrect.

But do the STR and radio engineering actually re-
fute each other? Let's check it out. Let's look at the ar-
guments of SRT. It follows from the fundamental prin-
ciple of the STR on light speed non-exceedance that
imaginary numbers® have no real physical content. In
other words, objects and phenomena described using
imaginary numbers do not exist. This expressly follows
from the version of the STR set forth in all university
physics textbooks. And neither authors of the textbooks
nor anyone else can still explain what, for example, 5i

meters, 200i grams or 300i meters, where | = V=1
is, whereas everyone knows what 5 meters, 200 grams
or 300 meters is. That’s why the principle of light speed
non-exceedance used in the STR has caused no objec-
tions.

However back in 1893 Charles Proteus Steinmetz
(original name Karl August Rudolf Steinmetz) offered,
as applied to linear AC circuits, his interpretation* of

2 Which, in contrast to the widely publicized unsuccessful
OPERA experiment, were quite reliable and, having been
done before the OPERA experiment, made it unnecessary

3 Naturally, it makes sense to talk about the physical reality
of imaginary numbers, as well as real numbers, only in rela-
tion to named numbers, equipped with indications of the
units used for the corresponding parameters of physical ob-
jects and processes.

Ohm’s law, discovered by Ohm in 1826 as applied to
DC circuits. According to his theory, called a linear cir-
cuit symbolic analysis method, not only resistors, but
also capacitors and inductors have resistance referred

to in Ohm’s law. Herewith, resistance of resistors R is
measured by real numbers, and resistance of capacitors

C and inductors L is measured by imaginary num-

bers joL and — J/@C, where ] =~/—1 is the
so-called imaginary unit’, and @ is the frequency of
applied voltage. But in accordance with the principle of
light speed non-exceedance their resistances do not ac-
tually exist, just as on the same basis in accordance with
the STR there are no relativistic mass, time and length
at superluminal velocities. They are even called imagi-
nary resistances in the theory of electric circuits.
Consequently, real electrical resistance of any

LCR - circuit must always be determined only by re-

sistors R included in this circuit and be measured by
real numbers. Therefore, the current flowing through
such an electrical circuit should not depend on the value
of the frequency of the applied voltage. This means that
there could be no resonance in such electric circuits,
and electrical filters could not be created. For this rea-
son, existence of radio engineering and electrical engi-
neering is also completely impossible.

3. However, it follows from the existence of ra-
dio engineering and electrical engineering that the
version of SRT studied in all physics textbooks is in-
correct

Now, let us come to think of it.

There is no doubt that nature is one and the laws
of nature are also one. Always and everywhere. Be it
on Earth, or in the depth of space, or in the microcosm,
or in animate or in inanimate nature. However, people,
due to their limited intellectual capacity, are able to ab-
sorb only a very small part of this knowledge. Norbert
Wiener wrote in this regard: “Important researches
sometimes delayed by the unavailability in one field of
results that may have already become classical in the
next field”

That was what happened in physics in the 20th
century.

Physical reality of imaginary numbers unknown in
physics to this day had been known in radio engineer-
ing even before the STR was created. Moreover, there
are other sciences that use imaginary numbers besides
physics. Unlike physics that has still had no idea of
physical interpretation of relativistic formulas of the
STR at superluminal velocities (therefore, the principle
of light speed non-exceedance proved to be in demand
in the STR), radio engineering textbooks perfectly ex-
plain the use of imaginary numbers.

4 On which he made a presentation at the International Elec-
trical Congress and, in addition, in the proceedings of the
American Institute of Electrical Engineers published an arti-
cle "Complex quantities and their use in electrical engineer-
ing."

5 In the theory of electric circuits the imaginary unit is com-
monly denoted by the letter j, whereas the letter i denotes
electric current.
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In 1826, when there had been no electrical meas-
uring equipment, Georg Simon Ohm discovered a law
applicable to DC circuits. The law was named after him
[55], [56]. And in 1893 Charles Proteus Steinmetz pro-
posed his interpretation of Ohm’s law in respect to lin-
ear AC circuits [57],

Now millions of engineers all over the world use
it daily in their practice. According to the symbolic
electric circuit analysis method proposed by him, re-
sistance of any LCR-circuit would be measured by
complex numbers whose values depend on frequency
of voltage applied to an electric circuit.

This makes it possible to carry out a very simple
and comprehensible experiment that answers the ques-
tion whether imaginary numbers are physically real.
And all we need for this is to change the frequency ap-
plied to a considered LCR-circuit and once again meas-
ure the value of current flowing in it. If the value of

current does not change, resistances of capacitors and
inductors included in the circuit are actually imaginary
by its physical nature. And if the value of current
changes, then these resistances are imaginary only in
name and since they are measurable, they are actually
existent. After all, most of what we know about the
world around us, we have learned in physics, biology,
chemistry and all other sciences particularly with the
help of measuring devices. And if we learnt about the
world around us directly with the help of our senses and
trusted only them, there would be no science.

All engineers who have ever held a soldering iron
in their hands know that resistance of LCR-circuits al-
ways depends on frequency of voltage applied to them.
This dependence is called the frequency response. For
many decades, the industry has even mass-produced
devices for measuring frequency responses (see fig.1).

Fig. 1. In any radio engineering laboratory there are devices (one of them is shown in the figure), called
frequency response meters, which by their very existence prove the physical reality of imaginary numbers.
Thus they prove the incorrectness of the existing version of SRT, and the OPERA and ICARUS experiments at the
Large Hadron Collider made it unnecessary

Thus, radio engineering undoubtedly proves phys-
ical reality of imaginary numbers and thereby refutes
the principle of light speed non-exceedance, and, con-
sequently, the version of the STR presented in all uni-
versity textbooks of physics.

4. Why did the existing version of STR turn
out to be irrefutable?

Despite all the refutations mentioned above, the
version of the STR set forth in modern textbooks con-
tinues to dominate in physics and is studied even in the
most prestigious universities. And involuntarily the
question “why?” arises. Why is it that in other sciences
one experiment that refutes them is enough for the cor-
responding hypothesis or theory to cease to exist? .And
in physics, SRT, in spite of everything, turned out to be
irrefutable. Why did the existing version of STR turn
out to be irrefutable?

The answer to this question is obvious - because
this version of SRT is in demand. But this answer raises
another question - by whom and why is it in demand?
And the answer to it is also simple - by relativistic phys-
icists and for career reasons. But it's not entirely obvi-
ous.

Then let us remember. At the beginning of the
20th century, the STR was met with hostility. Nobody
understood and accepted it, since scientists had previ-
ously carried out their research based on classical phys-

ics, which even now is much more requested than rela-
tivistic physics. However, the STR overcame general
scepticism of physics community and began to be stud-
ied in textbooks. Now history repeats itself. For more
than 100 years of its existence, many studies have been
done, many theses have been defended, many articles
and books have been published, and many physicists
have created their careers on the basis of the STR.
Many physicists-relativists have headed academic de-
partments and journal editorial offices. Considering
that there is no antimonopoly law in science, but rather
competition, physicists have naturally begun to use
their position to stifle scientific dissent. Sir Karl
Raimund Popper [58] wrote: “... Struggle of opinions
in scientific theories is inevitable and is a necessary
prerequisite for the development of science.”
Therefore, in order to answer the question posed
in the title of the article, it is necessary to take into ac-
count the psychological aspect of the problem of com-
petition in science, which is actually a kind of business.
Hans Christian Andersen's fairy tale "The Emperor's
New Clothes" perfectly illustrates the paradoxical na-
ture of the solution of this problem in STR. It is clear
from the tale that the indisputability of the existing ver-
sion of the (essentially incorrect) STR was achieved by
taking the problem of its existence beyond the bounds
of common sense. The same way in Andersen's fairy
tale, in which knavish tailors suggested to the king that
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he make clothes invisible to the unwise courtiers and
visible to the wise courtiers, thereby creating a situation
beyond common sense in which:

e courtiers, in order for the king to consider
them smart, began to pretend that they see the king’s
clothes that do not actually exist;

e courtiers who would like to tell the truth about
emperor’s non-existent clothes knew in advance that
they would be regarded stupid;

 thus, the situation forced courtiers to tell a lie
for career reasons, and thereby contribute to the suc-
cessful activities of the swindlers.

And as shown in the monograph of the Nobel Prize
winner Sir Roger Penrose "The New Mind of the King"
[59], which is an allusion to Andersen's fairy tale, quite
recently in computer science it was similarly argued
about the inevitability of the emergence of a computer
civilization [60]-[64], which over time supposed to en-
slave people. This witty reception of Sir Penrose was
so effective that now no one remembers the possible
enslavement of people by computers.

And in the situation considered in the article:

e the physical community now recognizes as
“smart” those scientists who understand (and at first no
one understood and accepted STR) the generally ac-
cepted version of STR and believe it to be uncondition-
ally correct, despite the fact that it is refuted by many
well-known physical realities;

e and these “smart” scientists even deliberately
created — for example, by the OPERA and ICARUS ex-
periments — an incorrect public opinion about the infal-
libility of the existing version of STR presented in uni-
versity physics textbooks, which justified their unsuc-
cessful long-term multi-billion dollar costs for the
implementation of erroneous scientific concepts;

e at the same time, scientists who try to criticize
the generally accepted version of STR, the physical
community creates a dubious reputation and difficulties
in creative activity.

Thus, from the set forth it follows that the univer-
sally accepted version of STR stated in physics text-
books, as it is incorrect, it is quite possible to call on
terminology H. H. Andersen's "New King's Delusion".
And in fact this new theory is as non-existent as the
king's non-existent new dress. But the physical commu-
nity, ignoring the physical realities refuting this version
of STR, as well as the "clever" courtiers in Andersen's
fairy tale praises it. And it is even studied in physics
textbooks. Nevertheless, as Hans Christian Andersen
argued, "the king is naked" and so the generally ac-
cepted version of the STR in physics textbooks must be
corrected.

5. Conlusions

Therefore it is time to realize that, despite the great
significance for science of the principle of relativism,
this principle, due to the lack of the necessary experi-
mental knowledge in the 20th century in the generally
accepted version of STR, was incorrectly stated using
the incorrect postulate about non-exceeding the speed
of light, that replaced this knowledge. And over the past
century since creation of this obsolete version of the
STR, physics community has canonized it, instead of

correcting and developing it further using the alterna-
tive version of the STR created in the 21st century [65]-
[69]. But Albert Einstein himself does not claim that his
version of STO is infallible. He wrote: "There is no idea
in which I am confident that it will stand the test of
time”

Therefore, the conclusion is logical: modern
higher physical education is imperfect, because now
even in the most prestigious universities students are
still being taught knowledge that has already been re-
futed by modern science.
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In the conditions of emergency power outages and
regular missile attacks on Ukraine, the search for alter-
native sources of energy has become extremely im-
portant. Increasingly, the most optimal option in condi-
tions of permanent power outages is the implementa-
tion of decentralized energy supply solutions.

As practice shows, they can be implemented using
renewable energy sources (RES). The industry has de-
veloped quite rapidly, but also in the last almost 3 years,
a lot of problems have arisen that are currently not be-
ing solved. As a result, the prospects for the develop-
ment of the RES sector are decreasing, investors are
afraid to invest, and the unsettled legal field prevents
the surviving RES electricity producers from working,
and the owners of the destroyed stations from receiving
funds for reconstruction.

Thousands of consumers throughout the country
remain without electricity every day. Schedules of
emergency shutdowns are introduced in an emergency
order to stabilize the work of the energy system and en-
sure the balance of energy generation and consumption.
Second, if before the war the switchover from fossil
fuels to carbon-neutral energy was considered exclu-
sively in the context of overcoming the climate crisis,
now the entire democratic world has united against
Russian energy resources. Russian gas and oil should

gradually be replaced by new technologies and even
more renewable energy sources.

That is, there are more than enough prerequisites
for the further development of renewable energy in
Ukraine. In addition, its development is legislated in
strategic documents. Renewable energy also finds its
place in plans for post-war reconstruction and develop-
ment of Ukraine.

Also, in the plans for the "green" reconstruction of
the country, it is necessary to pay attention also to the
problem of local accumulation of energy resources.
Ukrainian government should think about the diversifi-
cation of this energy resources.

It is very important to develop the area of RES, in
particular, decentralized energy as a way to democra-
tize the energy sector in Ukraine. Today, due to exces-
sive centralization of the energy system, the sector has
a number of disadvantages. Some of them relate to
safety indicators, which were appeared in excessive de-
pendence on the import of resources to ensure the
power system. Including their excessive concentration
in specific places.

According to the official data of NEURC (Na-
tional Energy and Utilities Regulatory Commission), it
is possible to observe the dynamics of the development
of RES in the last four years.
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Despite the growth, the industry has accumulated three characteristic problems:

As for technical barriers, we are talking about the
difficulty in issuing technical conditions and connect-
ing new RES generation facilities to the energy system
of Ukraine. It is difficult at the moment, because the
system has suffered a lot of damage.

The establishment of the " feed-in tariff ", the cal-
culation of which is unchanged for producers until
2030, was the first step in the legalization of green en-
ergy and a mechanism for supporting RES facilities.

However, closer to 2020, problems started to af-
fect the RES industry. In order to improve the rules of
the game in the market, was adopted the Law “On
amendments to some laws of Ukraine regarding the im-
provement of the conditions for supporting the produc-
tion of electricity from alternative energy sources” No.
810-1X dated 21 July 2020 and the Regulation of the
Cabinet of Ministers of Ukraine dated 2 August 2022
Ne 889.

Legislative acts guaranteed the charter of RES
producers to participate in auctions for the allocation of
support quotas:

- Required participation for WPPs(Wind Power
Plants) over 5 MW and SPPs (Solar Power Plant) over
1 MW, on a voluntary basis - for other RES.

- Guaranteed purchase of electricity for 20 years
from the commissioning of the station within the quota
at the price determined at the auction.

- Auctions for the distribution of annual quotas
are expected to be held in accordance with the schedule
of auctions for the relevant year in the period from July
1, 2019 to December 31, 2029. Support quotas must be
approved by the CMU (Cabinet of Ministers of
Ukraine) for the next year with indicative prognosis for
4 years.

- The size of the quota for each type of RES is
not less than 10%.

However, as of November 2022, no annual quota
allocation auction has been held. Such cases limit the
ability of manufacturers to predict the financial and
economic performance of their enterprises. Unreliabil-
ity on the part of the authorities expands to the legal

technical, economic and legal

segment, which control the sector of “green" energy. As
follows, over the past 4 years, the situation in the sector
of RES has worsened also because the authorities exe-
cuted their obligations with violations to the producers
of "green" energy.

Restructuring of "'green tariffs" was carried
out, namely:

1) Introduction of the restructuring mechanism
"green” tariff.

On July 21 2020, Law 810-1X was adopted:

e retrospective reduction of the "green" tariff
(adjustment coefficients) depending on the production
technology and the date of commissioning of the power
station;

e increasing the responsibility of RES producers
for imbalances;

e additional guarantees of legal immutability.

2) Assessment of the impact of restructuring con-
ditions on the solvency of RES producers within the
credit programs.

On August 18, 2020, the National Bank of Ukraine
adopted Resolution Ne 118, according to which it cre-
ated flexible conditions for banks to restructure loans
provided for the production of "green" electricity.

3) Repayment of debt until 31.12.2021.

The debt of the Guaranteed buyer for 2020 has
been repaid in full, but in violation of the settlement
schedules provided for in the Memorandum.

4) Timely and in full calculations.

Settlements between the Guaranteed Buyer and
the producers were delayed and violated the terms of
the electricity purchase and sale contracts.

As of 01.11.2022, the settlements for 2021 are
99%, for 2022 - 50%.

5) Financing of the "green" tariff.

The unjustified level of the tariff for the transmis-
sion of electricity does not allow the OSP to finance the
deficit of the Guarantee Buyer's funds.

Cases of appeals to the Constitutional Court re-
garding recognition of the "green" tariff as illegal also
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added significant risks. While the court is considering
the case, the entire "green energy business" is in limbo.

Another negative factor for the sector is a number
of orders of the Ministry of Energy, which violated the
procedure for calculating generation with RES produc-
ers, due to which many RES producers were on the
verge of bankruptcy for some time. Even maintaining

those projects that were launched was problematic. In
this situation, financial institutions, which granted per-
mission for loan restructuring and credit holidays,
played a major role.

On the basis of the conducted analysis, we will
highlight short-term and long-term projects of solutions
to the mentioned problems. Including:

Table 1

Improvement of transmission mechanisms

Exit from the balancing
group of the Guaran-
teed buyer with the
right of return

The procedure for com-
pensation for the unre-
leased energy of RES

Avoidance of actions
that worsen the condi-
tions for RES projects

Launch of “green” auc-
tions

Additional responsibility

The resolution of the
NEURC dated
24.06.2019 No. 1168 de-
fines the procedure for
calculation and compen-
sation of electricity not
released as a result of the
execution of the OSP
command (clause
4.18.12). The changes en-

On July 29, 2022, Law
2479-1X was adopted
with the relevant regula-
tions, but it is impossible
to apply them in practice
for RES manufacturers
due to the lack of regula-
tory and by-laws, which
must be developed by the

As of November 2022,
the gquotas have not been
approved, and no “green”
auction has been held

for RES manufacturers
for imbalances that are
not caused by deviations
of their generation sched-
ules, due to the new for-
mula for calculating the
imbalance of the Guaran-
teed buyer (by the deci-
sion of the Supreme
Court of Ukraine dated

tered into force on Janu- | Regulator. September 8, 2022 on

ary 1, 2021. recognizing the formula
as illegal).

By the end of 2022

Creation of conditions for the successful comple-
tion of previously started RES projects and the launch
of work on market measures.

1) overcoming technical risks associated with
joining networks;

2) start work on preparation for activities aimed at:

- abolition of the mechanism of special duties and
equalization of competition on the market;

- effective mechanisms for supporting RES and
balancing capacities that will work in practice;

- ensuring legality and preventing violations and
abuses in the process of regulating the electric energy
market;

- expansion of opportunities for realization (sale)
of electric energy on the foreign market (system of cer-
tificates of origin, or "green" certificates), etc.

By the end of 2023

- Economic predictability for new RES projects in
the post-war period of energy system modeling and cre-
ation of development scenarios as a basis for updating
the industry's strategic documents;

- review of development plans for distribution and
transmission systems;

- adoption of final strategic documents - 6 months
after the termination (cancellation) of martial law;

- completion of previously initiated market
measures.

From 2024

Gradual access to foreign markets of sales of
"green" energy:

- measures to ensure the integration of the electric-
ity markets of Ukraine and the EU (European union);

- coordination of conditions and opportunities for
exporting electricity from RES;

- compliance with the requirements of EU legisla-
tion, in particular, regarding state aid in the electricity
market.

Conclusion: Solving the problems in the field of
RES will allow producers of electricity from RES to
gain stability, will contribute to overcoming the energy
crisis and recovery of Ukraine with a focus on safe and
sustainable energy. The development of renewable en-
ergy also has a global character - together with the Eu-
ropean Union, Ukraine is developing a sphere that pro-
vides heat and electricity without the participation of
the terrorist country Russia.
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