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MATHEMATICAL SCIENCES

COMPUTATIONAL ALGORITHM BASED ON THE SYNTHESIS OF GROUP-THEORETICAL
METHODS AND NUMERICAL ANALYSIS

Abstract

Jalilova R.

Doctor of Philosophy in Physics and Mathematics
Azerbaijan Pedagogical University

DOI: 10.24412/2701-8369-2021-13-4-5

A computational algorithm based on a synthesis of group theoretical methods and numerical analysis. For
example, a study analyzing the problem of unbalance effects on the oil output in layered formations organized
computing experiment to make reliable conclusions about the impact of relaxation and hydrodynamic parameters

on oil recovery.

Keywords: unbalance effects, oil output, relaxation parameters, computing experiment.

1. Introduction. In the development of oil and gas
fields as well as in numerous studies the problems of
underground productive formations, there necessity re-
liability of the analysis, come into force the laws of
Newtonian filtration, emerging non-equilibrium effects
caused, in particular, in the design of the development
of productive oil and gas fields with different technol-
ogies or the intensification of actions secondary or ter-
tiary methods iterations speed change pressure gradient
and relaxation. Changes in properties of fluids associ-
ated technological factors are also characterized by the

structural and mechanical properties, as in the capillar-
ies, and the porous medium.

2. Formulation of the problem. The article inves-
tigates the influence of the relaxation time on the oil
output curve in schistose strata consisting of structures
of the same porosity, but with a substantially different
permeability-overlying, high-power low-permeability
layer (H) and an underlying layer of high permeability
low power (h)

The mathematical model can be represented as:

oP

j ? 2 0<Xx<M -
PRCSSCR PY (3 K Rl | PR P K R | 127 =12
o o ox x 2ot )| oy oy 7 ayat _h<y<N

H,i=2
oP oP
Ial(P)&‘ X=0 dy = Q P‘ y=40 — P‘ y=-0 &‘ x=0 — 0, y> 0
oP oP oP oP
aZ(P)ay y=+0 _aZ(P)ay y=—0 @‘ X=0 =0 P(X’ y,0)= PO;E‘t:o =0

where K y i —permeability and viscosity of i

phases (i =1,2)

3. Method of decision. The approach consists of
the synthesis of group-theoretical and numerical analy-
sis, allowing in the framework of group-theoretic meth-
ods based on the apparatus of the theory of Lie groups,
to create a course difference analog of the original prob-
lem and arrange a computational experiment. Research
has shown (pp. 140-142), the synthesis of the group
analysis of differential equations with computational
experiments enables targeted control the results of the
calculations and make reliable conclusions regarding

where A; F’j”_+11 -C, pjn+1 +B, Pl _

i+l i

the effect of relaxation and hydrodynamic parameters
on the process under study, in particular, the oil recov-
ery. For the above tasks by using the theory of Lie allo-

cated classes of relaxation functions 4 (t) (i =1,2)

and found their analytical representation(pp.140-142),
and theoretically studied the effect of hydrodynamic
parameters of the effective hydraulic conductivity co-
efficient on the depletion of reservoirs [2, claims 13-
15]. Computer experiment was organized as part of the
analytical results obtained. For this purpose, the origi-
nal problem (2.1) with the true (based on the integral-
interpolitsional method) approximation has been
brought to its finite-difference analogue:
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where ~ -time step, n-Room sacrificial layer,

1 |2 S, us,, mlumz _

- a step in the space variables,
performance analytical concepts for the variable relax-
ation and effective hydraulic conductivity, respectively
[1.2]

4. Conclusions. In the computational experiments
by varying certain parameters have been solved a large
number of options. The calculations showed that the
difference between elastic and relaxation is observed at
the beginning of the process of restoration of pressure
in layered strata with the above characteristics. The pro-
cess of restoring the pressure in the elastic mode is
much faster than the relaxation process, and the more
the relaxation parameter, the slower the process. Thus,
the results show the need to consider the relaxation fac-
tor and, in general, non-equilibrium effects in the de-
sign of the development of productive oil and gas fields

0; P P1=Po _ Q

1,

with different technologies or the intensification of the
impact of secondary or tertiary methods.

The developed method of synthesis of the ideas
and the approach of the group analysis of differential
equations and numerical analysis to the subsequent or-
ganization of the computational experiment identifies
promising opportunities and provides the most reliable
explore the numerous nonlinear phenomena, and in-
cluding the effect of non-equilibrium system perfor-
mance and oil output seams.
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Abstract

Purpose of the study. Based on the analysis of case histories to determine ways to improve the results of
treatment of patients with hip fracture.

Material and methods. From 2014 to 2020 in the emergency department of traumatology of the Sklifosovsky
Clinical and Research Institute for Emergency Care were treated 865 patients with a hip fracture. For analysis of
these patients they were divided into 2 groups. The control group consisted of patients who were treated from 2014
to 2018 - 569 patients. The main group - 296 patients treated from 2019 to 2020.

Results. Preoperative hospital stay in the main group was reduced in the 2-fold. The number of non-operated
patients was reduced by 2 times. It was increased in the number of hip arthroplasty from 53.0% to 85.15%. It
reduces the average time of operation in bipolar arthroplasty from 48 to 43 minutes, in total arthroplasty — from
63 to 58 minutes. It reduces the average blood loss during arthroplasty from 277 ml to 230 ml. The preoperative
thrombosis of the lower limbs was detected in 9% of primary and 15% of the control group. Number of bedsores
decreased from 1.7% to 1.4% and reduced mortality from to 1.3%.

Conclusion. All patients with a suspected fracture of the proximal femur, regardless of age, should be admit-
ted and examined. Indications for surgery are vital. The purposes of the examination of the patient are identifying
ways to quickly patient’s condition compensation. For the prevention of thromboembolic complications is neces-
sary to perform venous ultrasound before and after the operation. Detection of floating thrombus in the veins of
the lower extremities before surgery is an indication for surgical prophylaxis of thromboembolism. Diagnosing
floating thrombus up to 5 cm in the postoperative period may be an indication for conservative treatment. Such
measures as multimodal analgesia with combination of non-steroidal and opioid analgesics before and after oper-
ation, patient-controlled analgesia in the postoperative period, high volume surgical wound infiltration with a so-
lution of local anesthetic during surgery allows to activate the operated patients for 1 - 2 days after hip replacement.

Reducing the duration of the operation leads to reduction of blood loss during the arthroplasty by improving
the surgical technique and intravenous tranexamic acid infusion.

AHHOTAN NS

]_[CJ'II) HUCccJIca0BaHuA. Yny‘nueHHe PEIYJIBTATOB JICYCHU MAJUCHTOB IMOKHUJIOTO U CTAPUYCCKOTO BO3pacTa €
nepenoMaMy Ieiku oesapa.

Martepuan u metoasl. C 2014 mo 2020 rr. B OTAETICHUN HEOTI0KHOM TPaBMATOJIOT MM ONIOPHO-ABUTaTEILHOTO
anmapara HUU CIT um. H.B. CximgpocoBcKoro mpoXoaniy JiedeHUe 865 4eoBeK ¢ mepeaoMaMu meikn oenpa.
HaLII/IeHTBI ObLIH Pa3aCiICHbI Ha 2 TpyINIIbI. prnr[y CpaBHCHUS COCTABUIIN NALIUCHTHI, IPOXOAUBIINEC JICUCHUC C
2014 mo 2018 rr. — 569 G0oNBHBIX. BRIMOIHEHO PETPOCTIEKTUBHOE HCCIIE0OBAaHUE TI0 JAaHHBIM HCTOPUI OO0JIe3HU.
IIpocnekTUBHOE UCCIIEOBaHUE POBEACHO B OCHOBHOM rpymme u3 296 nauueHTos, Jeunsiuuxcs ¢ 2019 no 2020
IT. HpI/IMeHﬂJ'II/ICB METOBI: KHHHH‘I@CKHﬁ, peHTFeHOJ’IOFH‘ICCKHﬁ, J'Ia60paTOprIfI, HHCTPYMGHTaHBHBIﬁ, CTaTUCTHU-
YECKHUI aHaIH3.

Pesynbratel. B ocHOBHOI rpytine B 2 pa3a COKpallleH MpeonepaioHHbIil KoKo-1eHb. KonndyecTBo Heore-
PUPOBaHHBIX OOJIBHBIX COKPATHIIOCH B 2 pa3a. Bo3pocio KOTMUECTBO IHAONPOTE3NPOBAHUN Ta300€JPEHHOTO CY-
ctaBa ¢ 53,0% mo 85,15%. CokpaTuiioch cpeHee BpeMs Oonepaluy npyu OUMOISIPHOM dHIONPOTE3UPOBAHUH C 48
J10 45 MUHYT, IPH TOTAIEHOM 3HJOMPOTE3UPOBAHUH € 63 110 58 MUHYT. Y MEHBIINIIACH CPEIHSSA KPOBOIOTEPS IPU
sHAONpOTE3upoBanuu ¢ 277 mia a0 220 mu. B npegonepanroHHOM mepuojie TpoM003 BEH HIDKHUX KOHEUHOCTEH
BbIIBIICH Y 9% ocHOBHOII 1 y 15% koHTponbHOI rpynnsl. KomnuecTBo mponexHel cHusmiIoch ¢ 1,7% no 1,4%,
yYMEHbIIMIAch JeTanbHoCcTh 10 1,3%. CpenHunii KoHKO-A€Hb MOCIHe 3HAONPOTE3NPOBAHUS Ta300€IPEHHOTO Cy-
craBa yMenpuwics ¢ 18,3 1o 9,4 nue.

3axmrouenue. Bece 0oabHEIE € MOJAO3PCHUEM Ha MCPEJIOM IMPOKCUMAJIBHOTO OTACIa 6ez[pa, BHE€ 3aBUCHUMOCTH
OT BO3pacTa AOJI’KHBI OBITH TOCIIUTATIU3UPOBAHBI U 06CJ'I€,I[0B21HBI. IToxazanus x onepanru — JXU3HCHHBIC. HGJ’IB
o0cieoBaHMs — OIIpeeNICHIe My Tel s OBICTPOI KOMIICHCAITH COCTOSTHUSA. J{J1s TpopHiakTHKH TpoMO03IMO0-
JIMYECKUX OCJIOKHEHHH HeoOxomumo nposesecnue Y3AC nepen onepanueii u mociie Hee. BeisiBiieHue GioTHpyro-
IIero TpoM0a B BeHaX HIDKHMX KOHEYHOCTEH JI0 ONepaluy sBISETCs OKa3aHUEM K XMPYpPruueckoil npoduiak-
THKe TpoMOo3IMOomu. J[narHoctupoBanue GIOTUPYIOMIEro TpoMOa 0 5 cM B MOCJEONEPAIIMOHHOM TEPHO/IE,
MOXKET 6I>ITI> IMOKa3aHUEM K KOHCEPBATUBHOMY JICUCHUIO. KOMHJ’ICKC MEp: MYJIbTUMOJAJIbHAA aHAJIBI'€3Usd KOM6I/I-
Hauneﬁ HECTCPOUIHBIX U OMMMATHBIX AHAJIBI'CTUKOB /10 OIICpallU U IMOCJIC, KOHTPOJHUpYEMad IMMaluCHTOM aHaJIbre-
3 B MTOCJICOTICPAIMOHHOM TEPHOJIE, BHICOKOOOhEMHAss WHMUIbTPAIUS ONEPAIIMOHHON PaHbl PACTBOPOM MECT-
HOT'O aHCCTETHKA BO BPEMs OICpPpAlNU — IMO3BOJIACT aKTUBHU3HUPOBATH HNPOOINCPUPOBAHHBIX NHAIIUEHTOB Ha 1-2
CYTKHU IOCJIC SHAOTIPOTE3NPOBAHUSA TaBO6€I[peHHOFO cycCTraBa.

K YMEHBUICHHUIO KPOBOIIOTEPU BO BPEMS SHAOIPOTE3IUPOBAHUA NPUBOAUT COKPAIICHUC AJIUTCIBHOCTU OllC-
panuu 3a CHET COBEPUICHCTBOBAHUA XPIpypI‘H‘leCKOfI TEXHHUKHU OﬂepaHHOHHOﬁ 6p1/1ra,u0171 1 BHYTPHUBCHHOC BBC/IC-
Hue TpaHekcaMOBOW KHCIIOTHI.

Keywords: hip fracture, multimodal analgesia, surgical prevention of thromboembolism. Key words: hip
fracture, multimodal analgesia, surgical prevention of thromboembolism.

KiroueBble cjioBa: mepenoM meiku 6epa, My IbTUMOJAIbHAS aHAIBI€3HsI, XUPYPTrHdecKas mpodriaKTHKa
TPOMO0IMOOIIHH.
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AKTyaJabHOCTh. [lepesnoMbl meiiku OeapeHHON
KOCTH SIBJISIFOTCSL OJJHUM M3 HauOoJjiee 4acThIX IOBpe-
JKACHUI ONOPHO-JIBUTATENIBHOIO ammapara y Jroae
MOKUJIOTO U cTapueckoro Bo3pacta [1]. OHu cocTas-
JISIFOT TOJIOBHHY NE€PEIOMOB MPOKCHMAIBHOTO OTAENa
OenpeHHON KOCTH y JAaHHOHM KaTeropuu NayueHToB [2]
u 10 70% Bcex MOBPEKACHUN IPOKCHMAIIBHOTO OT/IENa
Oempa. B cTpyKkType TpaBMaTOIIOTHYECKONW TMATOIOTHH
MAIUEeHTH C MOZOOHBIMH IEpPEIOMaMU 3aHUMAIOT OT
30% mo 50% oOmiero Kojan4yecTBa KOMKO-IHEN B CTa-
moHape [3,4].

AKTyanbHOCTh JIEYEHHS JAaHHONH IaTOJIOTHU
HEYKJIOHHO BO3pacTaeT ¢ TeHJCHUUEH K yBETHUCHUIO
MPOJOJKUTEIBHOCTU KU3HU. M3BECTHO, 4TO y ueno-
Beka ¢ 20 aet 1o 80 neT MUHepaIu3auus KOMIAKTHOM
KocTH cHmxkaetcs Ha 23,05%, a B TpabexyisipHOil ya-
ctu Ha 25,28% [5]. K 65 rogam y 50%, a 85 romam y
100% >XeHIMH MIHEpaJIbHas HACHIIIIEHHOCTh KOCTHOM
TKaHH HAaCTOJIBKO MaJla, YTO IEepeIoM IMPOKCHMAaIBEHOTO
oTaena Oeapa MOXKET CIyIHThCSI BCIEACTBHE HH3KO-
9HEPreTUYeCKON TPaBMBbI, HAIIPUMEDP, MAJACHUN Ha 00-
macte Ooibmioro Beprena [6, 7, 8].

ComyTcTByIOIIasi MaTOJIOTUS UTPaeT 3HAYUTENb-
HYIO POJIb B CPOKax IPOBEJICHUS ONEPAaTUBHOIO Jieue-
HHS U B IOCJICONIEPAlMOHHOM BOCCTaHOBJICHUH 0OJIb-
HBIX [9, 10]. V 35-42% nanuenTtoB c nepenromMamu Oe-
PEHHOM KOCTH, IO MAaHHBIM JIMTEPaTyphl, HUMEETCS
CHIKEHUE KpoBocHaOxeHust Muokapna [11], a ncuxu-
YEeCKHUe HapyIICHHUs BCTPEYAIOTCS NPHOIU3UTENBHO Y
10% manmenTtoB crapuie 65 ner. [12, 13]. Iepemomsl
OenpeHHON KOCTH HanboJee 4acTo BCTPEYAIoTCs y Ta-
IIMEHTOB C COITyTCTBYIOIIEH KapAnaIbHOH MaTOJIOTHEH,
XPOHUYECKUMH 3a00JI€BaHUAMHU MOYEK, AUA0ETOM, UH-
CYJIbTaMH, OITyXOJICBBIMH 3a00JI€BaHUAMH M XPOHHYE-
CKUMH OOCTPYKTUBHBIMU 0OJIE3HAMM JIETKUX. Y OONb-
HBIX C Ia0eTOM OH HEPEeIKO JEKOMIIEHCHPYETCS IOo-
cie onepanuu [14, 15].

Jleuenne manueHTOB ¢ MeperoMamu Imenku Oe-
PEHHOM KOCTH CONPSKEHO CO 3HAYUTEIBHBIM KOJINYe-
CTBOM pa3iIM4HbIX ocliokHeHul. [1o crarucruke konu-
YEeCTBO HEY/IOBJIETBOPHUTEIILHBIX PE3yIbTaTOB JICUCHHUS
OONBHBIX TOCHIE ocTeocuHTe3a JocturaeT 40%, 4to B
OCHOBHOM CBSI3aHO C HECpAILlCHUEM MIEPETOMa WK Pa3-
BUTHEM aBaCKYJSIPHOTO HEKpo3a roJoBKH Oenpa [16].
Taroke mepenoMbl MeHKH OeqpeHHOH KOCTH YacTo
OCJIOXKHSIOTCSA TPOMOO03aMu ITyOOKHX BEH HHXKHHX KO-
HeuHocTeil [17]. Tpom6o3M6onus nérouHoi apTepuu ¢
BBISIBIICHHBIM TPOMOO30M ITyOOKHMX BeH WIN 0e3 Hero
apisieTca npuanHoil 10% neTaabHBIX MCXOMOB B CTa-
MoHape. BHyTpuOONIbHUYHAS CMEPTHOCTh y JaHHOU
KaTeropuu OOJIHBIX COCTAaBJIIET B cpemHem — 2,7%
[18], cMepTHOCTh B TEUEHHUE LIECTH MECSUEB IOCIE
TpaBMbI JocturaeT 33% U NporpeccCUBHO YBEJINYMBa-
ercsi ¢ Bo3pactoM. TakuMm oOpaszoM, JieueHHe TaHHOMH
KaTeropuy MalUeHTOB SBJISETCS CIOXKHON MeIULIMH-
CKOH M COLMaJIbLHOM 3aaueii.

Henas nccnegoBanusi. YiydlleHue pe3yiabTaToB
JIeYeHHs TAIMEeHTOB MOXIIOTO M CTap4ecKoro BO3-
pacra c repejoMamu HIelku o6eapa.

Matepuan u Meroabl. CyOKamuTanbHBIE W
TPAaHCIEPBUKATBHBIE TIEPEIOMBI  SBISIIOTCS  OCHOB-
HBIMH THIIAMH IIE€PEJIOMOB NPOKCHMAIBHOTO OTAEa
Oenpennoit koctu [19].

BonbIIMHCTBO NIepesIoMOB HICHKH OelpeHHOi KO-
CTH SIBIISIIOTCS cyOKanuTanbHbIMUA. CyOKanuTanbHbIe U
TpaHCLEPBUKAILHBIC TIEPETIOMBI OTHOCSATCS K BHYTPH-
KalCyJIbHBIM M 00JIaaloT OTJIMYHBIMH OT 0a3ajbHBIX
(BHEKANCyNbHBIX) TEPEIIOMOB  XapaKTEPUCTHKaAMH
[20].

B ximmHMYeckoit mpakTHke OBIBaeT CIIOKHO Iwd-
(epeHIpoBaTh 0a3aNbHBIC IEPEIOMBI IICHKH OeIpeH-
HOM KOCTH U YpEe3BEPTEIbHBIE IIEPETIOMBI C JINHUEH T1e-
penoma BbIime Manoro Beprena. C Hamel TOYKH 3pe-
HUS, KITMHUYECKOH 3HAYUMOCTHU TaKas
muddepeHnInpoBKa He 1a€T, T.K. 0a3aJIbHbIE IEPEIOMBI
LIeHKH OePEHHON KOCTH MOXKHO JICUUTh N0 MPHUHIIH-
T1aM JIeYEeHUsI Ype3BEPTEIBbHBIX MepesloMoB. Takum 00-
pa3oM, MoA mepeJoMaMy IIeHKUu OelIpeHHOW KOCTH B
9TON cTaThbe MBI MOJpPa3yMeBaeM CyOKalHUTalbHbIE U
TPaHCIEPBUKAIbHBIEC IEPEIIOMBI.

C 2014 mo 2020 rr. B OTHEIEHUN HEOTIOHOMU
TPaBMATOJOTUH  ONOPHO-ABHIATENBLHOTO  arapara
HUU CII um. H.B. CximpocoBCKOTO MPOXOIUIH JIe-
yeHre 865 YelloBeK ¢ meperoMaMu meiku oenpa. s
MIPOBEJCHNUS aHAJIM3a BCE STH OOJIBHBIE OBUIM pasze-
JIeHBI Ha 2 rpynmnsl. ['pymnny cpaBHEHHs COCTaBMIIM Ia-
LIMEHTHI, TpoxoauBiime jeyeHue ¢ 2014 mo 2018 rr. —
569 6onpHbIX. OCHOBHAs rpymmna — 296 OOJBHBIX, Jie-
yuBmmxcs ¢ 2019 mo 2020 rr. O6e rpynmsl ObUTH CO-
IIOCTaBUMBI IO TIOJTy, MEXaHU3MY TPAaBMBI, TUITY IIepe-
noma (p>0,05).

BonpmmHCTBO mOcTpamaBmmx Obuto crapme 60
ner (707 B obemx rpymmax, 78,4% KOHTPONBHOH
85,5% OCHOBHO# IpyTII), 9TO HOAYECPKHBACT COLUAIb-
HYI0 3HAYUMOCTh PoOIIeMbl. B 00enx rpymmax mpeob-
Jaajdy JKEHIIUHB (MMOYTH B 2,5 pa3a), 0COOCHHO B
CTapIIMX BO3PACTHBIX TPyIIax

Bcem OONBHBIM € TOAO3pPEHHEM Ha MEPEIoM
mieiiky Oepa B MPUEMHOM OTIEJICHUHM HPOU3BOIMIH
peHTreHorpaduio TazobeapeHHoro cycrasa. Ilpu 06-
Hapy>KeHHHU TIepesioMa Ieku Oenpa, s MIaHupoBa-
HHUSI BO3MOXXHOTO SHJIONIPOTE3UPOBAHUSA Taz00eqpeH-
HOT'O CyCTaBa BBIIIOJHSUIN PEHTreHorpaduio Tasa c 3a-
XBaToM o00omx Ta300eApeHHBIX cycTaBoB. B 20
CIIydqasX BBIIOJHWIN KOMIBIOTEPHYIO TOMOTpPa(HIo
MIOBPEXICHHOTO Ta300€IpEeHHOT0 CyCTaBa.

BbaszoBoe obcienoBanue obenx Tpymil OBLIO MPH-
MepHO oauHakoBbIM. Becem npoBoaunu OKI', pentre-
Horpaduio opraHoB rpyaHoi kietku, Y3AC (yabTpa-
3BYKOBOE aHTHOCKAaHHUPOBAHNE) BEH HIKHUX KOHEYHO-
CTel, aHamu3bl KpoBH (OOUIMHA  KJIMHUYECKHII,
Oouoxummuueckuii (OenKH, TIIOKO03a, JJIEKTPOJIUTHI),
ceeprrBatoiei cuctembl (MHO, mpoTpomMOWHOBEIH
HHJIEKC), KPOBB Ha IPyMITy, pe3yc (hakTop, oommii ana-
3 Moud. [TannenToB crapue 60 1eT B IPUEMHOM OT-
JITICHUN OCMaTpHUBaJ TEPAIEBT.

B rpymnme cpaBHeHus, 10 HACTOSIHUIO TepareBTa U
AQHECTE3MOJIOTa, MpPW BBISIBICHUH OTKJIOHEHHH OT
HOPMBI B aHaJIM3aX, NallMeHTa MaKCUMaIbHO 00CIe10-
BaJIM B IPEAONEPALIIOHHOM NEPHOAE, KOHCYIbTHUPOBA-
JIUCH C Pa3NUYHBIMH CIIEIHAINCTaMH TIPH OOHapyxe-
HUH XPOHWYECKHX 3a00IeBaHIH.

B ocHoBHOI rpynme oOcienoBaHue CBE K MH-
HUMYMY. MakCHMajJbHO BO3MOXKHBIH OOBEM BBINIOJI-
HSUTM Ha YpPOBHE NMPHEMHOTO OT/eseHus (0oOmmii aHa-
JI3 KPOBH, TJIIOKO3a KPOBH, PEHTreHOrpadusi OpraHoB
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rpynuoit  xietku, OKI, ocMmorp TepamerTa). Bce
OCTalIbHbIE aHAJIM3BI IUIAHOBOT'O 00Cien0BaHus Opaiu
Ha CIICAYIOIIUH JICHb, B OTJCICHHH.

[lpu oOHapYXCHUU 3HAYMMBIX OTKJIOHCHUH OT
HOPMBI B aHaIM3aX MPUHUMAIU AKTUBHBIC METOBI
Koppekuun: HHPY3UH KOMIIOHEHTOB KPOBH HPHU aHe-
MHH, TUIIOIPOTEMHEMHUH, KOAryJIOTaTHH, HHCYJINHOTE-
parnusi pu JeKOMIICH ALK caXxapHoro auadera. Tsoke-
JbIX OOJIBHBIX Cpa3y OCMATPHBal aHECTE3UOJIOT, PHU
HEOOXOAMMOCTH JOMOJHUTEIBHBIX HCCIECIOBAHUM IS
KOPPEKLUH TPOBENCHHS aHECTe3MH — Ha3Ha4yal HuX
(3XO KT, uccnenopanue ®BJ] (GhyHKIHUN BHEIIHETO
JIBIXaHUs1). DTH UCCIICIOBAHUS BBIMOIHSUIA B CPOYHOM
nopsiike. CHenUanuCcTOB JUIs KOHCYJIBTAIUM BBI3HI-
BQJIM TOJILKO B TOM CIIy4yae, €CIM COCTOSIHUE HE yIaBa-
JIOCh KOMIIEHCUPOBATh CAMOCTOSTENBHO.

Bcem nmanueHTam Ha CieAyIOIUA AeHb 1ocie Ho-
CTYIUICHUSI ¥ HA BTOPbIC CYTKU MOCIIE OINEpaIid BbI-
ronHsiercs Y3AC BeH HIDKHUX KoHewHocTed. Llempio
Y3AC no omeparun Ob1T0 onpeieNieHne Buaa mpodu-
JAKTHKHA TPOMOOIMOOINH JIETOYHOI apTepHH BO BpEeMs
orneparuu. Bcem 0ONBHBIM, ¢ MOMEHTA MOCTYILICHHS,
corjacHo npukazy Munzapasa P® ot 9 urons 2003 r.
Ne 233, npoBonwiu mpoduIakTHKy TpomMOooOpa3oBa-
uus. [IpodunakTrka BKIOYaia B ceOst HH(Y3UOHHYIO
TEpAIHIO C LIENbI0 PETUIpaTalluy NalUeHTa, d1acTH4e-
CKYIO KOMIIPECCHIO HIKHUX KOHCYHOCTECH KOMITPECCHU-
OHHBIM OCJTbEM WJIHM 3JaCTUYHBIMH OWHTAMH, JieueO-

HYI0 TUMHACTHKY, BBEJCHHE NPSAMBIX aHTHKOAryJIsiH-
TOB B IpoduiIakTHUecKux no3ax. [Ipu Hammumm 3a00-
JIEBaHU, TEYEHHE KOTOPBIX MOXKET OCJIOXKHUTHCS KPO-
BOTEUEHHEM (SI3BEHHAas1 OOJIE3Hb, SI3BEHHBIH KOJIUT, I'e-
MOppOH, MHOMa MaTKH), pelleHHe O Ha3HAYCHUU
AHTUKOATYIISTHTOB TIPHHUMAJIH TIOCIIEe KOHCYJIBTALUH C
COOTBETCTBYIOIIMM  CIIELMAIUCTOM. B  oCHOBHOH
rpyIe, eciid ObICTPO MPOBECTH OCMOTP CHELUATICTA
HE yJaBajoch, TO K 3TOH MpobsieMe BO3BPAIIATIKCH YKe
MOCJIe OTEpaIfH, a 0 ONePallii aHTHKOATYJSIHTBI HE
Ha3HAYAJIH.

Tonbko 33 GompHbIX ocHOBHOM (11,2%) 1 117
(20,6%) GONBHBIX TPYIIIEI CPABHEHUS HE UMEJHN TSIKE-
0¥l comyTcTByomeld maronorud. CTOUT OTMETHTb,
YTO OCHOBHYIO I'PYIIY COCTaBHJI OoJiee TSDKENBIH 1St
JIeYeHUs] KOHTHHTEHT. B OTIMuue 0T KOHTPOJBHOM, B
OCHOBHOMH Tpymie nocrpajaBmux ctapuie 80 yer mo-
gty Ha 10 % Gonbmie (koHTposbHAS Tpymma — 30,2%,
ocHoBHas — 39,6%). B ocHOBHOI1 rpymiie Oombiie 6071b-
HBIX C TSDKEJIOM comyTcTByMOIIEH marosiorueid. Tak B
OCHOBHO# Tpy1me Oosee 4 OTHOBPEMEHHO COMTYyTCTBY-
omux 3aboneBanuii uMmeno 18,2% malueHTOB, B TO
BpeMs KaK B KOHTPOJbHOM ToJbKO 10,3%. 3HaUUMBIX
3a00JIeBaHU, BIUSIONMX Ha MOJrOTOBKY OOJBHOTO K
OTepaliy TaKXKe B OCHOBHOMW rpyrme ObLIO OOJIBIIE.
COOTBETCTBEHHO B KOHTPOJILHOW M OCHOBHOW TpyII-
nax: UBC. Crenokapaus Hanpspkenus 3 —4 OK —4,3%
u 16,0%, [Mocnencteust OHMK — 6,5% u 14,3%, crap-
yeckas gemeHus 6,1% u 10,9% (muarpammer 1, 2).

m UBC.
CTeHOKpaaua

W MocneacTeua
OHMK

= Crap4eckas
AemeHuma

H [Tpoune

Juaecpamma 1. Conymcmeyrowas namonoaus y NayueHmos 0CHOBHOU 2pynnbl
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m 1BC.
CTeHOoKpaauma

W MNocneacTemA
OHMK

Crapyeckas
nemeHuma

H [Mpoyue

Huacpamma 2. Conymemayiowas namonozus y nayuesmos epynnsi CPaeHeHUs.

B nurepaType BecTpeuaeTcss peKOMEHAAMs — IS
JeTaIN3alMy TIepeioMa MPOBOAUTH KOMITBIOTEPHYIO
ToMorpaduo TazobeapenHoro cycrasa [22]. C menbio
OTIpeNeNieHHs] MecTa KOMITBIOTEPHOW ToMorpauu B
JUarHOCTHKE TIepeIoMOB Ieiiku Oeapa B 20 cioydasx
BBITTOJTHIIIA PEHTICHOTPa(UI0 MOBPEKICHHOTO Ta30-
OeIpPeHHOT0 CyCTaBa, ONMPEACTHIIN TAKTHKY JICUCHUS.
ITocne 3TOrO BHIMOJIHWIM KOMITBIOTEPHYIO TOMOTpPa-
(hrr0 TOBPEKICHHOTO Ta300€JPEHHOT0 CyCcTaBa TEM XKe
nanuentaM. CHOBa ONpPEJeIN TaKTUKY JICYCHUS, HO
YK€ C Y4EeTOM JaHHBIX KOMIBIOTEPHBIX TOMOTPaMM.
HeCMOTpH Ha TO, YTO KOMIIBIOTCPHBIE TOMOI'PAMMBI
TIO3BOJIMIIH MOJIY4UTh OOJIee MOJTHOE MPEACTABICHUH O
nepesoMe, 0 CTENEHU CMEICHHUS! OTJIOMKOB, HAIUYNU
Y B3aMOPACIIOJI0KEHHSI OCKOJIKOB, HU B OJTHOM CJIy4ae
TaKTHKa JICYCHUS He Oblla M3MEHEHa. Y BEIUYMIHCH
BpeMs1 00CJIeIOBAHUS U CTOUMOCTB JICUEHHS.

B rpymme cpaBHEHHs BBISIBICHHE TPOM0OO3a BEH
HIDKHAX KOHEYHOCTEH CYMTAllM MOKa3aHWEM K KOH-
CYIbTAlMU C aHTHOXUPYPrOM H Jajiee OpUEHTHPOBa-
JMCh Ha PEKOMEHJAlMM KOHKPETHOTO CIIEIHAJINCTA.
Enunoro moxxona Kk npoguiakTuke TpoMO0IMOOINU
BO BpeMsl olepaiyu He ObLIO.

B ocHOBHOI# rpymme Oblila NpUMEHEeHa cXeMa, KO-
TOPOM CTPOTrOo ClIeI0Baji B COOTBETCTBUM C JAHHBIMU
npeponepaiuonHoro Y3AC. OrcyrcTBre Tpom003a
CYHTAJM ITOKa3aHHEM K Ha3HAUYCHUIO ITePOpPaTbHBIX aH-
THKOATyJISTHTOB B IIPO(MIAKTHYECKHX J103aX. OOHapy-
JKEHHBIH TpoM0O3 BEH HIDKHMX KOHEYHOCTEH He ObLI
MPOTUBOMNOKA3aHUEM K onepauny. Hammuame okkio3n-
OHHOT'O ¥ IPUCTEHOYHOTO TPOMOO30B CUUTANIN ITOKA3a-
HHEM K Ha3HAYECHHUIO MPSMBIX aHTUKOATyJSHTOB B Te-
pameBTHYECKHX H03aX. [Ipu BEIBIEHUH (IIOTHPYIO-
mero Tpomba, Ha (OHE BBEACHHUS MPSMBIX
AQHTHKOAryJITHTOB B TEPANEBTHYECKHUX 033X IPOBO-
W XUPYPTUUECKYI0 TPOPIIAKTHKY TpoMO03MO0-
nun (yCTaHOBKA KaBa-(huiIbTpa, mepeBsizka OeqpeHHON
BeHBI, TpoMOdKTOMUS ). KaBa-(huiibTp ycTaHABIMBAIH B
cilydae HeOJIaronpHsTHOTO IPOTHO3a IOCIIeOoNepary-
OHHOM aKTHUBHOCTH IallMEHTAa. YCTaHABIMBAIN KaBa-

GubTp B aHrHOrpadMuecKoil onepanuoHHOM, B oce-
JYIOIEM MPOBOAMINA OPTONEANYECKYIO OIEepalHIO.
TpoMO3KTOMUIO U TTEPEBsA3KY OEAPSHHOMN BEHBI BBIIOIN-
HSJIM B TPABMAaTOJIOTMYECKON ONEPAaLMOHHON NEPBBIM
9TAIOM Tepell OCTEOCHHTE30M WM SHIONIPOTE3UPOBaA-
nHueM. K TpoMO03y BeH, BBIABICHHOMY B IOCI]ICONEpa-
LMOHHOM TI€PHOJE OTHOCHIINCh MEHEE arpeccHUBHO.
[NokazanneM K XUPYyPrHICCKON MPOPHUIAKTHKE TPOM-
060>MO0ITHH CUNTANIN HATHIHE (QIOTHPYIOLIETO TpoMOa
Ooinee 5 cM.

U B OCHOBHOI, U B rpyIIie CpaBHEHHS TUarHOCTH-
POBaHHBIN IepesioM ILIeHKH Oeapa CUMTAIM IOKa3a-
HHUeM K orepanuu. KoHcepBaTUBHOE JieUeHHE TPOBO-
JIMJIM TIALIMeHTaM C KpaifHe BHICOKOW CTEIeHbIO oIepa-
LMOHHOTO pHCKa WJIM TPU OTKa3e OT OIeparuu.
JleueHne 3aKIIOYAIOCH B YyXO/I€ M MAaKCHMAJIbHO BO3-
MOKHOU akTHBH3anuy nanueHTa. Ha gone 06e360mm-
BaHMA OOJILHOMY ITOMOTalM IMPUCAXHUBATHCS B KPO-
BaTH, NOBOPAYMBATLCS, 10 MEpE YMEHbIICHHUS Ooseit
pasperany XoAuTb.

Jnst BeIOOpa MeToda OMEepaTHMBHOTO TOCOOUS
MOJIB30BATUCH KiIacCH(UKAIMEH TepesioMOB LIeHKH
6enpa o Garden [21, 22]. TTepenomst | 1 2 THTIOB CYH-
TaJIM TIOKa3aHWeM K BHyTpeHHel ¢ukcauuu. Ocrteo-
CHHTE3 TPHMEHSIM KaK METOJl CTaOMJIM3alUH Iepe-
JoMa y 60JIBHBIX, KOTOpPbIE 10 TpaBMBI He XoawiH. Lle-
JBI0 OTEpaly ObUI0 HIMHUPOBAHWE IIeperoMa Uit
oOneryenust yxoja 3a 0onbHBIM. [larueHTam, KoTopbie
XOJIMJIM JIO OTlepanny, HO B CBSI3H C JAEKOMIICHCAIEH
COCTOSIHHUS SHJIONPOTE3UPOBaHKE ObLIIO MPOTHUBOIIOKA-
3aHO TaKXe MPOBOJMIIN OCTEOCHHTES.

Jns ompeneneHWs ONTUMAalIbHOTO —BapHaHTa
0CTEOCHHTE3a MBI c(hopMUpOBaIN 2 TPYNITEl OOIBHBIX
npoonepupoBanHbiXx B 2019 — 2020 rr. ¢ nepenomamu
1 u 2 TumnoB no 10 genoBek. I'pymmbI CONOCTaBUMEI 11O
BO3pacTy, IOy, MEXaHu3My TpaBMbl. OneHuBau:
JUTUTEIBHOCTD OIEpaIi, OO0BEM KPOBOIOTEPH BO
BpeMs1 Ollepanny, KIMHUYECKUH pe3yIbTaT B CPOKH OT
8 1o 18 mecsnes mocie onepanuu. KiimHudeckuii pe-
3yJIBTAaT OLIEHUBAJIM MO OLEHOYHOH cucTeme Tazo0e-
pennoro cycraBa Xappuc (Harris: Evaluation system of
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the hip) [20]. JnurensHOCTS ONEepanuy OMpEAEsIn OT
HauaJia paspesa JI0 IOJIHOTO yIIMBaHus paH. Bece one-
paluy BIMOJIHEHBI 110]] KOHTPOJIEM (IF0OPOCKOIIa.
[epenomsr meiiku Oexpa 3 u 4 THHOB y MocTpa-
JaBmux crapme 60 JeT CYNTaiN MOKa3aHWeM K 3HIO-
MPOTE3UPOBAaHUI0 Taz00enpeHHoro cycraBa. OCHOB-
HOW KpUTEpHU 11 BEIOOpA SHAOIPOTE3NPOBAHMS — XO-
JUAT i OONBHOW 710 TpaBMEIL. [laleHTaM ¢ BBICOKOU
JIBUTATEIIFHOW aKTUBHOCTBIO /IO TPABMBI BBITOIHSIIN
TOTAJIbHOE HHJONPOTE3UPOBAHUE Ta300eIPEHHOTO Cy-
craBa. IIpu OTCYTCTBUH pPEHTTEHOJOTUYECKOW Kap-
THHBI OCTEOINOPO3a BBIMOJHSIIN OSCIIEMEHTHYIO (PHUKCa-
U0 KOMITOHEHTOB 3Hpomporesa. Ilpm ocTteomopose

MPEANOYTEHUE OTIABaJOCh LIEMEHTHOMY THUITY JHJIO-
npote3a. [Ipu HU3KON ABUraTeIbHONW aKTMBHOCTH Ta-
LIMEHTa A0 ONEpaluy, IPU THKEIONH COIMYTCTBYIOLIEH
MaTOJIOTUH, KOTHUTUBHBIX HAPYIICHUSX BBIOIHSIOCH
OWITONISIPHOE DHIONPOTE3UPOBAHHE. DHIOMPOTE3B C
JIBOWHOW MOOMJILHOCTHIO YCTaHABIUBAIU TMAIUCHTAM
CTapYecKOT0 BO3pacTa ¢ IepeHeCEHHBIMHI MOCIEICTBH-
ssmu OHMK, ¢ BbICOKUM pUCKOM BBIBHXA U C Helipose-
TeHEePATUBHBIMU 3200JICBaHISIMH.

Ha guarpammax 3 u 4 mpenctaBieHo pacnpesene-
HUe OONBHBIX OCHOBHOM M TPYIIBI CPAaBHEHUS B 3aBU-
CHUMOCTH BBIOPaHHOTO METO/A JICUCHUS.

B KoHCepBaTUBHOE

B OcTeocHHTE3

¥ JHA0NPOTE3UPOBAHUE

Huacpamma 3. Pacnpedenenue 601bHbIX OCHOGHOU 2pYINbL NO BUOAM JIeYEeHUS.

W KoHcepBaTUBHOE

m OCTeoCHHTEe3

M DHA0NpPOTe3MPOBaHWeE

Juaepamma 4. Pacnpedenenue 6016HbIX 2pynnvl CpasHeHUs No UOAM JedeHUs]
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B ocHOBHOII U rpynmne cpaBHEHUS 3HIOMPOTE3H-
POBaHHE BBITOJIHSIIN UCIIOJIB3YS EPETHUN HAPY KHBII
JOCTyN. B OCHOBHO# rpynme aist yMeHbIIeHus: 0oJe-
BOTO BO3JEHCTBHA, BO BpeMs OINEpal MPUMEHSIIN
METOJl BBICOKOOOBEMHON MH(MIBTPAIIMK OIEpaIOH-
HOW paHBI paCTBOPOM MECTHOTO aHeCcTeTHKa. MHMIb-
TPAIMIO HAYMHAIHN C KallCyNbl BEPTIIYKHOHM BIAIHHBI,
3aTeM HH(OWIBTPUPOBAIM MBIIIIBI W ITIEPEd YIINBa-
HHEM — IMOJIKOKHYIO KJIETYaTKy U KOoXy. [ anecte-
3MH1 MCTIOJIb30BAJIH CIIEIYIOUINI COCTaB: PONMBAKaWH 3
MI/KT, KeToponak 30 mr, snuHedprH 1 Mr 1 pU3N0I0-
THYECKUi pacTBOp A0 cymMmmapHoro oorema 200 mu. B
rpyIme cpaBHEHHs OOJBHBIX J0 W TOCIE OIepaluu
o6e30onuBany 1o TpeboBaHUI0. B ocHOBHOM rpyrmie
UCIIOJIb30BAJIM METOJI MYJbTUMOJAJIbHON NPEBEHTUB-
HOHM aHanbresnd. OHa MPOBOANTCS KOMOMHAIMEH He-
CTEPOUIHBIX MPOTUBOBOCHAIUTENBHBIX MPENapaToB U
onuouaos. Yaie - 3o pactop Ilapaneramona, BBoau-
MBIl BHYTPHBEHHO KalelbHO 4 pa3a B CyTKH, HA (OHE
KOTOPOTO B 3aBHCHMOCTH OT HMHTEHCHBHOCTH OOIH
Ha3Havaiu BBeneHne Kerompodena, Tpamanona wmu
MopduHa. B mepBbie CyTKH mOcie ONepanyy y psaa
MaguCHTOB MPUMCEHCHO KOHTPOJJIHPYEMOEC MallUCHTOM
o6e300nuBaHre MophHHOM.

JUis OIleHKH JOCTOBEPHOCTH CPABHEHHUS OCHOB-
HOM ¥ TPYNIIBI CPaBHEHHUS HCIIOJIB30BAIN KpUTEpUit ¥,
pacydeThbl MPOBOAUIIN C HCIOJIB30BAHUEM IIPOTIpPaMMbl
Statistica v.10.

Pe3yabTaTsl U 00Cy:KIeHHE

B pe3ynprare onTHMH3AINK IPEONIEPAnOHHOTO
Meprosia HaM YNAJIOCh COKPaTHTh €ro JUINTEIbHOCTh
noutd B 2 paza. Tak cpeaHuil npenomnepaluoHHbII
KOWKO-ZICHb B OCHOBHOM TpYIINE Hepell IPOBEICHHEM
SHJIOTIPOTE3UPOBAHMS Ta300€PESHHOTO CycTaBa COCTa-
Bui 1,3 1Hs, a mepea OCTEOCHHTE30M HICHKH OempeH-
HOM kocTH — 1,7 nHs. B rpynme cpaBHeHUS JaHHBIE TO-
kazatenu 0buu 3,7 1 4,1 COOTBETCTBEHHO. DHIOTIPOTE-
3UpoBaHue — Oojiee TpaBMaTH4HAas onepaius ¢ Oosee
BBICOKOM CTEINEHBIO ONEPAIMOHHOTO pHCKa, Tpedylo-
mas Oojiee THIATENIHHON MOATOTOBKM MAIlMEHTa, IO-
3TOMY INIpeJ0NepanuoHHbIA EpHOA AJIMHHEE, YeM MPH
OCTEOCHHTE3E.

B ocHOBHO#I rpymnne Mbl 3HAYUTEIEHO YBETHIHIN
OTIepaTHBHYIO aKTHBHOCTH. KosmuecTBo OOJIBHBIX IIPO-
JICYCHHBIX KOHCEPBATHBHO COKPATHIIOCH B 2 pasa, a MH-
TCHCHUBHOCTb HpeI[OHepaHI/IOHHOf/'I IIOJATrOTOBKH ITO3BO-
Jriia YBCIWYUTH KOJUYCCTBO 3H}:[OHpOTe3HpOBaHPIﬁ
TazobenpeHHoro cycrara ¢ 53,0% mo 85,1%. bonbie
orepanuii IpoBeIeHO BUINMO MOTOMY, 4TO 3a Ooiee
KOPOTKHUH MNpPENONEPALMOHHBIA EPUOJ AEKOMIIEHCA-
U1 OOIIET0 COCTOSHISI HACTYIIAJIa y MEHBINEro KOJIU-
YyecTBa MalueHTOB.

[Tpu cpaBHeHUM rpymnm OGOJBHBIX, KOTOPBIM OBLI
MPOU3BENEH OCTEOCUHTE3 TPeMsl KaHIOIMPOBAHHBIMU
BUHTaMH U Qukcatopom “Targon FN” mbl momyumim
cnenyrwomue pe3ynbraTel. CpeqHee BpeMs ONEpaTuB-

HOTO BMEIIATENbCTBA MPU OCTEOCHHTE3€ KaHIOIHPO-
BaHHBIMU BHMHTaMH coctaBuno 20+5 wmunyt. Ilpn
ocreocunresze “Targon FN” cocraBuio 50+5 mMuHYT.
ITockonbKy HpU OCTEOCHUHTE3€ BUHTAMU BUHTHI BBO-
JISITCS YPECKOIKHO — KpOBOIoTepH He Ob110. [1pu octeo-
cunTese “Targon FN” mmmHa pa3zpesa cocTaBisieT Ipu-
MEpHO 7 CM, HO K 3HaYMMOW KPOBOIIOTEPE ITO HE NPHU-
Bomwio. Hecpamenuil nepesomMa M aceNTUYECKHX
HEKPO30B T'OJIOBKH Oespa B 00enx rpymnmnax He ObI0. 7
6ompHBIX W3 10 B TIepBOH TpymIe MPEeTbIBISLIN JKa-
J00BI Ha AUCKOMQOPT IpH X0a60€ B 30HE BBEIACHHUS
BUHTOB U Ha OOJIU B TOH ke 00JIaCTH ITPH MOMBITKE JIeUb
Ha onepupoBaHHBIA OOK. [IpM OlLleHKE KIMHUYECKHX
pe3yabTaToOB MO IKajie Xappuc B IPyMIe MalUeHTOB
IocJie OCTEOCHHTE3a KaHIOJIMPOBAaHHBIMY BUHTaMU y 7
MAIEHTOB pPe3yJbTaT OLEHEeH KaK XOpoIuii, y 3 — kak
yIOBJIETBOPUTENBHBIN. [IpH olleHKe KIMHUUECKUX pe-
3yJIBTATOB MO IIKaJIe Xappuc B IPYMIIEC MAIUEHTOB I0-
cire ocreocuHTesa “Targon FN” y 8 mariieHToB pe3yiib-
TaT OIICHEH KaK XOPOIINH, y 2 — KaK yJIOBIECTBOPUTEIb-
HeIii. CromMocTh (urcatopa “Targon FN” ¢upmsr
“Aesculap Orthopaedics” mpumepHo B 4 pasa Bblie
CTOMMOCTH TpeX KaHIOJIWPOBAHHBIX BHUHTOB (HPMEI
«Octeomeny. KinuHndeckue pe3yapTaThl IpU HCHOIb-
30BaHMM BUHTOB HECKOJBKO XYK€, T.K. IIPU CpaIlleHuN
nepesoma Ieika oeapa ykopaunBaeTcs M KaHIOIHPO-
BaHHBIC BUHTHI BBICTYIAIOT U3 OEIPEHHON KOCTH, BBI-
3bIBasi TUCKOM(OPT U 0O0JIC3HEHHOCTD MPH JABIKCHHUIX
Oenpa v mmorbITKe Jiedb Ha Ook. @ukcaTop “Targon FN”
JUIIEH 3TOTO HENOCTAaTKa, T.K. TEJICCKOMMYECKHE
BUHTHI (DMKCHPOBAHBI B HAKOCTHOHM IUIACTHHE W IIO
Mepe CpalleHH s IEPeIoMa MPOCTO YKOPAuUBAIOTCS, HO
st ycranoBku “Targon FN” tpebyercs B 2 pasa
OoubIlie BpEMEHH, U OH B 4 pa3a JOpoXKe.

B oCHOBHOI rpynie 3HAYUTEJIbHO YBEIMUYUIIOCH
KOJIMYECTBO OOJILHBIX MEPEHECIINX H0IPOTE3UPOBa-
HHE Ta300eIpeHHOr0 CyCcTaBa, HECMOTPS Ha TO, YTO B
OCHOBHOM TpyIine KOHTUHTE€HT MOCTPaaBIINX ObII 60-
JIEE «TSKEIIBIN».

3HAYUTEIBHO COKPATUIIOCh BpEMs INPOBEICHUS
oliepanyyu 1o 3HAONpoTe3upoBaHuio. CpenHee Bpems
MIPOBEJICHUE OTIEPAIMH 110 TOTAILHOMY 3HAOIPOTE3H-
POBaHHUIO B OCHOBHOI rpymIme ObUIO 58 MHHYTHI, TIpH
yCTaHOBKE OMMONAPHOTO mpoTe3a — 48 MUHYT. B koH-
TPOJILHOW TpyIIIe AaHHbIE ITOKa3aTeNn ObLUTH CIIelylo-
IIAMU: CPEAHAS MPOJOJDKUTENBHOCTh ONEPAIlUH MPH
TOTAIbHOM PHJIOTIPOTE3UPOBAHNHU — 89 MUHYT, IpH OU-
MOJIIPHOM — 65 MHUHYT. Y MEHbBIIIEHUE OTIEPAIHOHHOTO
BPEMEHH M IPHUMEHEHHE BHYTPHUBEHHOTO BBEICHUS
TpanekcaMOBON KHCJIOTHI MO3BOJMJIO COKPAaTUTh WH-
TPaoTEePaOHHYI0 KpoBomoTepro. Tak cpemHsst Kpo-
BOIOTEPS MIPU BBHIIOIHEHUU ONEPALUU MO dHAOIPOTE-
3MpOBaHUIO B OCHOBHOW rpymre Obuta 220 mii. B To
BpeMsI Kak B KOHTPOJbHOU — 277 M. B tabmume Ne 2
TIPE/ICTAaBICHO paclpelielieHne OONBHBIX MO 00BeMy
KpPOBOIIOTEpU BO BpEMs 3HIOMPOTE3UPOBAHUS Ta30-
oenpenHoro cycrapa (Taommma Nel).
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Tabmuma Nel.

Pacnpenesienne 00JIbHBIX OCHOBHOI M IPYIINbI CPABHEHHUS B 3aBUCHMOCTH OT 00bEMA HHTpaoNepanuoH-
HO# KpoBonoTepu, p<0,05

I'pynmst Menee 200-399 | 400-699 700-899 900- Bonee Beero
OOJIbHBIX 200 ma MJT M MII 2000ma 2000 mn
OcoBHas Abc 41 97 15 2 2 0 157
% 26,11% 62,78% 9,55% 1,27% 1,27% 0 100
Cpaser AbGC 14 89 81 36 28 15 263
% 5,32% 33,84% 30,75% 13,68% 10,64% 5,7% 100

B Hacrosimiee BpeMsi MBI IOYTH OTKA3aJUCh OT
NPUMEHEHHUs alnapaTHOH perH(Y3uu U TpaHchy3uu
KOMIIOHEHTOB JOHOPCKOH KpPOBHM BO BpeMs U IOCIe
orneparuu. B ocHoBHOI1 rpymie penHby3Hs KpOBU IIPO-
Boamiack 4 6onbHBIM (1,5%), HHY3UST KOMIIOHEHTOB
KPOBU (3PUTPOLIUTAPHON MAacChl U CBEXKE3aMOPOXKEH-
HOH 1a3mbl) — 4 6osbHBIM (1,5%). B rpynmne cpaBhe-
HUS WHTPAoNepanyoHHas HWHQY3HS KOMIIOHEHTOB
KPOBH BBITIONIHAIACH 3HAYUTENBHO Oonee wacto. 98
ONIEpUPOBAHHBIM KOHTPOJIBHOM TPYIMIEI B IIPEAOIEpa-
IIMOHHOM T€PHO/I€ IPOBOIMIIN 3aT'OTOBKY ayTOKOMIIO-
HEHTOB KPOBH, KOTOpPBIE 3aTeM PEHH(Y3UPOBATH BO
BpeMsl OIlepanuu.

B nnane npoduiakTHKU TPOMOOIMOOINH JIeroy-
HOW apTepHH OTPOMHOE 3HaUEHUE UMEET YIbTPa3ByKO-
Basl TMarHOCTUKA TPOMOO30B BEH HMIKHUX KOHEYHO-
creil. B uccnenyemoii rpynne Y3AC BeH HUKHHUX KO-
HEYHOCTEH BEIIOIHEHO 289 OoNbHBIM u3 296, 4TO
cocraBmsieT (97,6%). OcTaBmuMcst OCTPaIABIINM HC-
CJICZIOBAHHUE HE MPOBOAMIOCH 10 IPUYNHE UX OTKa3a OT
neyenuss B HUM CII. KonndecTBO ynbTpa3BYKOBBIX
HCCIIEZIOBaHNI B OCHOBHOH TpyIIE 3HAYUTEIHLHO BO3-
pOCIIO TIO CPaBHEHMIO C KOHTPOJIBHOW. Tak B rpymme
cpaBHeHUs Y 3U uccnenoBanue BEIIOIHEHO 85% 00ITb-
HBIX C IIepenioMaMu 1ieiiku 0eapa. CokpaTHiIOCh BpeMst
OKUJIaHUS UCCIIEZIOBAaHMUS OOJIBHBIMH B TIOCTTPaBMAaTHU-
YEeCKOM U ITOCIIeONepaIioHHOM nepuosax. braromgaps
aJMUHUCTPATUBHOW PEOpPraHU3aIMM C OTKPBITHEM Ka-
6unera Y3U B oTAeneHUH HEOTIOXKHOU TPaBMATOJO-
TMH ONOPHO-JIBUTATENBHOTO anmnapara B TPYIIIe CpaB-
HEHUS! 3HAYUTEIFHO COKPATHIICS CPETHUI CPOK OXKHIa-
HUS HCCIIefOoBaHMSA. B mocTTpaBMarMyeckoM U
MOCJICONIEPAIMOHHOM TIEPHOJIaX OH COCTaBHI 4-5 IHS.
B ocHOBHOI1 rpymnmie BceM OOJIBHBIM, TOCTYHAIONIAM C
nepenoMamu Ieiiku Oeapernoit koctn Y3AC BeH
HIDKHUX KOHEYHOCTEH BBIOIHAJIOCH Ha 2-€ CYTKH IO-
CJie TPaBMBI ¥ Ha 2-€ CYTKH IOCTIe OTepalyy.

Bcero B 0CHOBHOM rpyIme TpOMOO3bI BBISBICHBI y
127 GonbubIx (42,9%) - y 52 (40,94%) B nmpemonepany-
oHHOM U Y 75 (79,05%) B mocneonepaioHHOM TepH-
olle, B TO BpeMs Kak B TpyMIe CpaBHEHHS - y 155
(27,2%) GompHBIX. Y 73 (47,09%) MaueHTOB B Mpen-
orepaiioHHOM U y 82 (52,9%) GosbHBIX B rocieorie-
palMOHHOM IIepuojie. YBeJIHYeHHE Jucia TpoMOO30B
CBSI3BIBAEM C yJIy4YLIEHHEM KauyecTBa ¥Y3-IMarHOCTUKH
W yBelnuueHueM uucia camux Y3U wuccienoBaHui.
Bun BeIsIBIEHHOTO TpOMOO3a ONpeIesIsiyl TAKTUKY TIPO-
(hMITaKTUKK HUHTPAOIEPAIIHOHHON TPOMOO0IMOO0IIH Jie-
TOYHOW apTepHH.

Cpokn akTUBM3aIMK OOJBHBIX B MOCIIEOTIEpaIt-
OHHOM TIEPHO/IE 3aBHCEIH OT XapaKkTepa 00JIeBOTO CHH-
JpoMa, HaJTM9IHsI TPOMOO30B BeH HIDKHUX KOHEYHOCTEH

U pe3yNbTaToB yJIbTPa3ByKOBOM AuarHocTuku. Ilox ak-
THBM3allell MBI Noapa3ymeBaeM oOyueHHe OOJbHBIX
MIPUCAKUBATHCS B KPOBATH, CBECUB HOTH, BCTAaBaTh C
KpOBATH U XOJUTH C JOTIOJHUTEIbHOI! onopoii. B cpen-
HEM, B IpyIMIE CPaBHEHUS MAIUEHThl aKTUBHO HA4U-
HaJIX XOOUTh ¢ 2 AHA mnocie oneparmu. [Ipu Hamuuun
9MOOJIOT€HHBIX TPOMOO30B CpEIHHH CPOK aKTHUBH3a-
LIMK B OCHOBHOM rpymnmne coctaBui 10,2 KOHKO-AHS 0-
Clie ONepaly 3HAONPOTEe3WpoBaHuMs H 9,6 mocie
OCTEOCHHTE3a MEeHKN OeAPEHHOM KOCTH.

3a)XHMBJIECHUE IIOCICONEPAIOHHBIX paH B 0O0JIb-
IIMHCTBE CiTydaeB OblIo epBUYHOE B 96,5% Beex ome-
PaTUBHBIX BMEIIATENBCTB B IPYIIE CpaBHEHHUS U 96,4
B ocHOBHOH. KoamuecTBo mocrieonepannoHHBIX
OCJIOXHEHHUI CONOCTaBMMO B 00euX Ipynnax: HarHoe-
HHUE TocJeonepanuoHHoi pansl - 1,1% B OCHOBHOI U
0,8% B rpymme cpaBHenust; nponexuu 1,4% u 1,7% co-
OTBETCTBEHHO; BBIBHUXHM DHIOINPOTE3a BCTPEYAIHCh
TOJBKO B KOHTpOJbHOH rpymme (0,5% ciydaes).

JletanpHOCTE B TPYIIIE CPaBHEHMS COCTaBMIIA
3,3% (19 6onbHBIX, N3 HUX 4 — B paHHEM IOCIIEoTepa-
LIMOHHOM IIeproJe, 6 B ITOCIEONIEPaMOHHbII IEpHO 1
9 mpu KOHCEpBAaTWBHOM JiedeHWH). B OompmmHCTBE
ciydaeB Mpu4auHO# cmeptH O0buta TOJIA, y 3-X manu-
€HTOB pa3BMUIIACh OCTpasi CEpPACYHO-COCYIHCTas HEIO-
CTaTOYHOCTh M y 2-X - TOJIMOpPTaHHas HEJIO0CTaTOY-
HOCTb. B OCHOBHOH rpynme CMEpTHOCTb COCTaBMIA
1,3% (4 GonpHBIX U3 HUX | 10 omepanuu u 2 B paHHEM
HoCJIeonepanuoHHoM nepuose Ha 1 u 8 cyTtkn). [Ipu-
yiHHOM cMepTH y 3 GonpHbIX Obuta TOJIA, y omHOM
O0JIbHOI TONMMOpraHHas HEAOCTATOYHOCTh HA (OHE
nceBaoMeMOpaHo3HoTo kKonmTa. CpeTHui KOMKO-ACHb
CHU3WICS Npu sHAonporesupoBanuu ¢ 18,3 no 9.4
JIHEeH, a mpu octeocuHTese ¢ 15 1o 7,9 nuen.

3aki04eHue

OrnepatiBHOE JieueHHe OOJBHBIX C MEperIoMaMH
meikn Oeapa COMPSKEHO C OMPEIENICHHBIM PHCKOM,
T.K. B OOJIBIIMHCTBE — 3TO JIIOJU MOKHJIOTO U CTapye-
CKOTO BO3pacTa CO 3HAYUTEIHHBIM KOJHMYECTBOM CO-
MTyTCTBYIONNX 3a00JIeBaHUH, 3a9acTyI0 JEKOMIICHCH-
poBaHHBIM OOImKM cocTossHueM. OTKa3bIBas B omepa-
MM, OmNpaBabiBas ce0S  BBICOKOW  CTENEHBIO
OIIEPAIIMOHHOTO PHUCKA, MBI 00pPEKAaeM 3Ty KaTerOpHIO
MIAIIMEHTOB HA MYYUTEIbHYIO THOENb OT TUIIOCTaTHYe-
CKuX ocnoxxHeHui. Ha Ham B3ruisn onepanus y 3Toi
KaTeropuu MocTpajaBIIUX — 3TO €AUHCTBEHHBIH MYyTh
JUIsL CTaceHusl *KU3HU. Bcee manueHTsl ¢ mogo3peHrnemM
HAa IIepeJioM NMPOKCUMAIIFHOTO OT/Aea Oeapa, BHE 3aBH-
CHMOCTH OT BO3pacTa JIOJDKHBI OBITH TOCIIHTAIN3UPO-
BaHbI U 00caea0BanHbl. L{eas 00cae10BaHus — HE TIOMCK
XPOHWYECKHX 3a00JI€BaHUH [ ONIPAaBIaHMS OTKa3a OT
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orepalnyu, a onpeiesieHue MmyTei Juist OBICTPOil KOoM-
HeHcaluy cocTossHus. He Hy»HO HCIOIb30BaTh UCCIIE-
JIOBaHUS, 3aTATUBAIOIUE NUATHOCTUYECKUIN IIOUCK, HO
He BIMAIOLINE Ha JAajbHelIee Jeuenue. Tak Ui onpe-
JICTICHHsI XUPYPTUYeCKO TaKTUKHU BIIOJIHE JOCTaTOYHO
perTreHorpadun Ta300epeHHOro CycTaBa i Tas3a C 3a-
XBaTOM O0OMX Ta300eIpEeHHBIX CYCTaBOB B IPSIMOH
3aJHEH TMPOEKIHUH. 3a CUET M3MEHEHHs OTHOLICHHS K
MOATOTOBKE OONBHBIX K ONEPAIH HaM yJalloCh COKpa-
TUThH NPEAONEPALNOHHBIA MEPUOJ TTIOYTH B /IBa pasa.
OTOro HEIOCTATOYHO, HO AJIS NAJIbHEHIIIEro COKpalle-
HUS HY>KHBbl U3MEHEHHs aJMHHUCTPAaTHBHO-OpraHU3a-
IIIOHHOTI'O TIJIaHA.

OCHOBHOY NPUYMHOM cMepTH y OOJBHBIX C Iepe-
JIOMaMH MPOKCUMaJIbHOTO OT/iela 6eapa Mo-IIpexHEMY
ocraeTcs TpoMO0IMOO0IHS JierouHor apTepun. J[ns ee
npodUIakTHKH HEOOXOJMM BECh KOMIUIEKC MEIHKa-
MEHTO3HBIX W HE MEIUKaMEHTO3HBIX MEp BKJIIOYAIO-
umit: npoeenenue Y3AC mepen omepauued U nociue
Hee. BruiBnenwe Quortupyromero tpomba B BeHaX
HIDKHAX KOHEYHOCTEH 10 ONepaliy sSBIsIeTcs MMoKa3a-
HUEM K XHPYpPTUYecKoi mpoduirakTuke TpomM003MO0-
JUA — YCTaHOBKE KaBa-(HUIbTpa, IEPEBsA3KE Maru-
CTpaJIbHOM BEHBI WIIK K TPOMOIKTOMHH. J[HarHOCTHPO-
BaHue (IOTHpyOImEro TpoMba g0 5 cM B
MOCJIEONEPAllMOHHOM TIEPHUOJIEe, MOXKET OBITh IOKa3a-
HHEM K KOHCEPBaTHUBHOMY JICUEHHUIO.

Pemenue o npoBeneHNH ONEpaUy JOIDKHO MPH-
HUMAaTbCsl COBMECTHO C aHECTE3HOJIOroM. OTKa3aThCs
OT OIEPATUBHOTO JICYCHHUSI MOKHO TOJIBKO TPH KpaiHe
BBICOKOH CTEIICHH OIepalMOHHOTO prcka. OcTeocuH-
TE3 MOKa3aH MOJIOABIM ManueHTam (1o 60 ner), moxu-
JBIM alFeHTaM rpu nepesoMax 1 u 2 tuna o Garden,
OCJTa0JICHHBIM TALMEHTaM, KOTOpBIE HE XOAWIH JI0
TPaBMBbI — C LIEJIbIO O0JIErYeHUs yX0/1a 38 HUIMH, 0CJ1a0-
JICHHBIM MAIMEeHTaM, U1 KOTOPBIX OIEPaIlMOHHBIN
PHUCK SHAONPOTE3MPOBAHUS CIHUIIKOM BBICOK. Jlns
OCTEOCHHTE3a OMEepaIisIMU BBIOOPA SBIISIOTCS OCTEO-
CHHTE3 TpeMs KaHIOJHPOBAHHBIMH BUHTAMHU U OCTEO-
cuHTe3 ukcaropom “Targon FN”.

BonbabiM cTapiie 80 et npu OTCYTCTBUM BbIpa-
JKSHHOH te(opManyu BepTIYKHOM BIIaINHBI, C HU3KOU
JIBUTATEIbHON aKTHBHOCTBIO ITOKa3aHO 3HAONPOTE3H-
poBaHKE OHUIOJISIPHBIM ITPOTE30M, KaK MEHee TpaBMa-
tHgHOe. OCTAIFHBIM MPEATIOYTUTEIHHO TOTATLHOE JH-
JIOTIPOTE3NPOBAHUE.

Jis paHHEll akTMBHM3allMM NAaIMEHTOB HEo0Xo-
JIUMO aJIeKBaTHOE 00e300JuBaHNE B TIEPUOTIEPAIIUOH-
HOM 1miepuone. Komiiekc wmep: MyJIbTHMOJANIbHAs
aHaIbre3uss KOMOMHAIINEH HECTEPOUIHBIX U OMTMATHBIX
AQHAJIBT€TUKOB JI0 OTIEPAINH U TTOCIIe, KOHTPOJIHpYyeMast
MallMEHTOM aHAJNbre3Us B MOCIEONepallMOHHOM Nepu-
0J1€, BBICOKOOOBEMHON HHPHUIBTPALIMH ONIEepallnOHHOMN
paHbI paCTBOPOM MECTHOT'O aHECTETHUKA BO BpEMsI OIle-
paluu — MO3BOJIMI aKTUBU3UPOBATh MPOONEPUPOBAH-
HBIX MAIlMeHTOB HA 1 — 2 cyTKM MOCIie SHHAONPOTE3H-
poBaHus Ta300€IPEHHOT0 CYCTaBa.

K ymeHbIeHII0 KpOBOIIOTEPH BO BPEMsI SHIOIPO-
TE3WPOBAHM TPUBOIUT COKpAIEHHWE JIMTEIbHOCTH
Olepanyy 3a CYeT COBEPUICHCTBOBAHMSA XHPYyprUde-
CKOM TEXHHUKH OTIEPAIMOHHON Opurazoi u BHyTPUBEH-
HOe BBeJleHuE TpaHeKkcaMOBOM KHCIIOTBHI.

Takum 06pa30M, TOJIBKO KOMIUICKC BBIIICIICPEC-
YHCJICHHBIX MEP MO3BOJINJI COKPATUTL KOJIMYECTBO HE-
(baTaJ'H)HLIX THINOCTaTUYECKUX OCJIOKHEHHUH (Hponem—
Heil) y OONBHBIX ¢ TepenoMamMu 1ieiiku Oenapa ¢ 2,5%
1o 1,7%, a BHyTpUOOJILHUYHYEO CMEPTHOCTSH € 3,3% 10
1,3%.
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BOCCTAHOBJIEHUE ITIOCTYPAJIBHON YCTOMUYHUBOCTHU U MATTEPHA XO/bBbI
CPEACTBAMM BAJIAHC TEPAIIMU C UCITIOJIBb30OBAHUEM TPEHAXEPOB «BALANCE-
TRAINER E-GO», «THERA-TRAINER BALO», «TYMO»

Abstract

Kapacesa U.A.
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«I'KbB umenu @.U. Unosemyesar, Poccus, e. Mockea

The article discusses the use of balance therapy in combination with robotic simulators with biomedical feed-

back in the rehabilitation of patients with ischemic stroke (acute cerebrovascular accident). Special attention is
paid to improving the coordination of patients in the standing position, fixing the correct walking pattern and
preventing the risks of falling. As subjects, 26 male and female patients aged 40 to 68 years participated, among
them 10 with a lung (4 points on a Six-point scale of muscle strength assessment) and 5 with moderate monoparesis
of the lower limb (3 points), 11 with vertebro — basilar insufficiency syndrome (5 points).

AHHOTAUUA

B craTtee paccMaTpuBarOTCA NPUMCHCHUC 6anch-TepanH1/I B COYCTAaHHUH C pO6OTI/ISI/Ip0BaHHBIMI/I TpCHaKEe-
pamu ¢ MC,I[I/IKO'6PIOJ'IOFI/IHGCKOI>1 06paTHOI\/'I CBA3BIO IIpU pea6I/IJ'II/ITaI_lI/II/I OOJIBHBIX C HIIEMHUYECKUM HUHCYJIbTOM
(ocTpBIM HapymIeHHEM MO3ToBOTO KpoBooOpamieHus). Ocoboe BHUMaHUE YACTACTCS YIyYIICHHE KOOPIMHAIIUI
MafMCHTOB B MOJIOKCHUM CTOS, 3aKPCTVICHUIO TPABUJIBHOTO NNATTEPHA XO,I[L6BI u HpO(i)I/IJ'IaKTI/IKG PUCKOB NaACHUS.
B kauecTBe UCIBITYEMBIX IPUHUMAIIN yYacTHe 26 MalMeHTa MY>KCKOT'0 1 )KEHCKOro 1oJia B Bo3pacte oT 40 10 68
net, cpeau KoTopeix 10 ¢ nmerkum (4 6amia no [lectrnOanpHOM MIKane OIEHKH MBIIIEYHOM CHIIBI) U 5 C YMEPEHHBIM
MOHOIIape30M HUXKHEH KoHeuHoCTH (3 6ana), 11 ¢ cuaapomMoM BepTeOpo — Oa3MWIAPHON HEAOCTATOYHOCTH (5 Gast-
JIOB).

Keywords: ischemic stroke, balance, rehabilitation, functional tests, health and therapeutic physical culture,
instructor-methodologist, simulators with biofeedback: stability platform "TYMO", balancing simulator" Thera-
trainer Balo", BALANCE-Trainer E-GO.

KaioueBble ciioBa: nieMuyeckuii HHCYJIBT, OanaHc, peadmimTanus, QyHKIMOHAIbHbIE TPOOBI, 03/10POBH-
TenbHas U JedeOHast pruzndeckast KyiIbTypa, HHCTPYKTOP-METOJUCT, TPEHAXKEPhI ¢ OMOIIOrHuecKoii 0OpaTHOH CBs-
3p10: crabmwiomiathopma «TYMO», 6anancupoBounsiii TpeHaxep «Thera-trainer Baloy, BALANCE-Trainer E-
GO.

AKTyaJbHOCTb. TpEHUPOBKA yCTOHYMBOCTH B
MOJIOXKECHUU CTOSI (BEPTUKAIBHOW IMM03€) - OAHA W3
OCHOBHBIX 3a/1a4 peaOwiInTanuy B paHHEM BOCCTaHO-
BUTEJILHOM IIEPHOJIE MOCIIE TIEPEHECEHHOTO UHCYIIBTA.

Y manueHTOB ¢ MOCTUHCYIBTHBIMU Mape3aMH HIDKHUX
KOHEYHOCTEH 4acTO OOHAPYKHUBAIOT ACHMMETPHIO BEP-
THUKAJIBHOW T03BI, CBA3aHHYIO CO CMEIIEHHEM IIEHTpa
TSOUKECTH B CTOPOHY 37J0POBOIl (HEemapeTHYHON) HOTH,


https://doi.org/10.24412/2701-8369-2021-13-15-18

16 German International Journal of Modern Science Ne13, 2021

YTO BBIpaXKaeTcs B HEYCTOMYMBOCTH IPH XOAbOE MU
MOBBIIIAET TEM CaMbIM pHUCK HajgeHus. OueBUIHO, YTO
CMELIEHHE IIEHTpa TSDKECTH OO0YCIIOBICHO HE TOJBKO
MUpaMHUIANbHON CUMIITOMAaTUKOM, HO U YMEHbBILICHHEM
NPONPHUOLIENTUBHON addepeHTanuu OT NapeTUYHON
KOHEYHOCTH, a TpH OoJiee TKENBIX CIydasX OTCYT-
CTBHEM IPOBOAMMOCTH HEPBHBIX MMITYJIECOB 0T [THC
K nepepupuu.

C menpi0 yMCHBIICHHWS ACHMMETPHH II03BI H
YIIy4ILEHUs] BEPTUKAJIBHON yCTOWYMBOCTU B CTOSYEM
MOJIOKCHUN HEOOXOOMMO aKTHBHO BKJIIOYATh B IIPO-
I[ecC OpraHu3alyy 3aHATHH 10 JIe4eOHON U 0310pOBH-
TENBHOM (PU3UUECKOI KyIbType pa3jinyuHble BUABI Oa-
JIaHC-TepalMu: CTEN-TPEHUPOBKY, CIEIHabHbIE Jie-
4eOHO-THMHACTHYECKUE YIPAXKHEHHS, TPEHAXKEPHI C
MEJIMKO-OMOIOTHUECKON 00paTHON CBS3BIO: CTaOHIIO-
wiathopma «TYMOy»; 06anaHCUPOBOYHBIN TPEHAXEP
«Thera-trainer Balo»; «BALANCE-Trainer E-GO».
JlaHHBIE TpeHAXKEPHI MPEICTABIIOT COO0H MHHOBAIIH-
OHHBIC POOOTH3MPOBAHHBIC TPEHAXKEPAMHU IS aK-
TUBHO-IIACCUBHOM  MEXaHOTEpalmuyd MalHueHTa ¢
OHMK. Pap wccienoBaHmii MOATBEPKIACT TOT (akKT,
TPEHHPOBKA BECTUOYISIPHOTO anmapara (mocnue mnepe-
HECEHHOTO HHCYJbTa) CIIOCOOCTBYET 3HAUMTEIHHOMY
YIYUYUIEHUIO BEPTUKAJIBbHON YCTOMYMBOCTHU MAllMEHTA,
YMEHBIIIaeT aCUMMETPHIO €To Iara npu xoanoe, yBe-
JIMYUBAET CKOPOCTh M MPaBHIIBHOCTh MTOXOJKHU, COKpa-
IaeT pUCKu majaeHus [6, 34].

MeToabl U OpraHu3auus UccjaeJ0BaHMA.

B kauecTBe ucnbITyeMbIX IpUHUMaIU yyactue 40
MAMEHTOB MY>KCKOTO U EHCKOT'0 10Ja B BO3PACTe OT
40 nmo 68 ner, cpenu KOTOpHIX - 18 ¢ MOHOmape3om
HWKHUX KOHEUHOCTEH, 12 ¢ remunapesoM, a Takxke 8 ¢
CHHIIPOMOM BepTeOpo — Oa3WIsApHONW HEIOCTaTOYHO-
cTH. Y BCeX NAalMeHTOB HaONI0JaIOCh MOTEeps HHTe-
peca K OKpyKarolemMy, cIabocTbio, BSUIOCTBIO, TTOBBI-
IIEHHOW YTOMIIIEMOCTBIO, PE3KHMH IepenajaMu
HACTPOEHHUS, CIIE3TTUBOCTHIO.

Jns 0ObeKTUBHU3AIMN TTOI00pa CPENICTB U METO-
JIOB ONpeesieHns He0OXOAMMOro KOMIUIEKCa YIpaXk-
HEHUI 751 TPEHUPOBKH KOOPAMHALMHU U IMOCTYpalib-
HOW YCTOHYMBOCTH, OBLJIa TIpEIOKEeHA OaTapes TBUTa-
TEJAbHBIX LIKAJ JJI1 IUArHOCTUKH HCXOJHOTO YPOBHS
KOOPJAUHALIMOHHBIX BO3MOXHOCTEH mnanueHta. Jis
3TOr0 OBLTH HCTONB30BaHbL: VHIEKe X0ap051 Xay3epa,
Illkama paBHOBecus bepra, IllectubanpHas mxana

OLIEHKU MbIIe4Hoi cuisl. Kpome sToro, nepen Haua-
JIOM HPOBEAEHUs 3aHATUIl MPOBOAMIACH AUATHOCTUKA
(YHKIMOHAJIBHOTO COCTOSIHMS ITAIIUEHTOB, VIS 3TOTO
UCIIONIB30BAINCh ~ OpTOCTaTHYecKass Mmpoba, mpoda
I'enue, npoba Illtanre, mpoba PobuncoHna [9].

ITo pe3ynbTaTam MpoBeAEHNS JaHHBIX IPOO ompe-
JETUICS peadMINTaINOHHbIN TOTEHINA KaX0T0 Ia-
LUEHTA B Pe3yNbTaTe KOTOPOIrO NMPHHUMAIIOCH pelIe-
HUE O IPUMEHEHHUE TOTO WIIM HHOTO ABUraTENbHOTO Pe-
’KUMa B Mpoliecce 3aHATUH.

B 3ansaTtis npoBommimcs 2 pasa B aesb 1o 30 - 40
MHUHYT B TEUCHHH JABYX Helenb. s ymyumenus Oa-
JaHCa M KOOPAMHAIMM HCIOJIb30BAIUCh TPEHAXKEPHI
crabmwiomnarpopma «TYMO», OanaHCUPOBOYHBIH
tpeHaxep «Thera-trainer Balo», BALANCE-Trainer
E-GO B couyerannu ¢ ynpaxHeHUsIMU Ha PaBHOBECHS B
Pa3IMYHBIX MCXOAHBIX MoJOXKeHUAX. OTAenpHO cie-
IyeT OTMETHTh CIIOCO0 ONpeieNeHNs Harpy3Ku IIPH 3a-
HATHSX Ha TPEeHaXkepax, KOTOPBIN OCYIIECTBISIICS IPU
MOMOIIM CHENHMAIBHOTO MPOTrPaMMHOIO TECTHPOBa-
HUSI, B XOJIe KOTOPOTO OIpEACIsIach «UrpoBas 00-
JIACTh» M MPOXOJAUNIA PErYIUPOBKA CI0XKHOCTH YPOBHS
UTPHI.

B pesynaprate TOYHOH KaJgMOpPOBKM JIaHHBIX
HACTPOEK y MAaIlMeHTOB MOSBISUICSA JOIOIHUTEIbHBIN
HHTEPEC U a3apT K 3aHATUAM. Pe3ynpTaT Kax 101 Urpbl
COXpaHsUICS B DJIEKTPOHHOM OJIaHKE MalueHTa, 4TO
MTO3BOJISUIO KOHTPOJIMPOBATh JUHAMUKY B XOZ€ MPOBE-
JEHHS O3JO0POBUTENBHBIX 3aHATHH C MallMEHTaMU C
OHMK.

ITo wroram IBYXHENENHFHOTO OBLIO TPOBEICHEI
HUTOTOBBbIE TECTUPOBAHMS PABHOBECHS, PUCKA MAJCHUS
U SMOIMOHANBHON cdephl (KauecTBa >XM3HM IalH-
€HTa).

PesyabTaTtel M ux ob6cyxiaenue. Ilo wmrtoram
JBYXHEJEJIBHOTO Kypca TPOBEJCHHS O3I0POBUTEINb-
HBIX 3aHATHHA OBUIO IPOBEIEHBI UTOTOBBIE TECTHPOBA-
HUSI PAaBHOBECHS, pPUCKa MaJCHHUS U SMOLMOHAIBHOU
chepsl (KauecTBa XM3HM MAlMEHTa), (YHKIIMOHAIb-
HBIX TIPO0.

Pe3ynbTaThl MpoBEICHNS TECTUPOBAHUS BECTHOY-
JISIPHOTO amnmapara 1 GYHKIMOHAIEHOTO COCTOSHUS 10
1 TIOCJIe IPUMEHEHNSI METOIUKH C TPUMEHEHHEM po0o-
THU3MPOBAHHOW MEXaHOTEPAIMU TPEJCTABIEHBI B Ta0-
smuue 1 u Ha pucyHke 1.

Tabnumna 1

Pe3yabTaThl NPpUMEHEHNUs GaTapen TECTOB JJIs onpenejieHns GyHKIHOHAJIBLHOTO COCTOSTHUSI AINEHTOB
(10 Harpy3KHM / mocJie HATPY3KH)

Hupexc IIxoJa IlecTubdanbpHan
IIpoda OpTtocraru-
X0AbLOBI paBHOBeCHS IKAJ12 OLEHKH
N PoGuncona | yeckasi npo6a
Ouenka Xay3eHa Bepra MBbIIIEYHOH CHJIBI
KomndaecTBo mamueHToB
Jil) rocie Jil) rociie 10 rociie 0 | mocie Jil) rocie
OT1inyHO 2 4 2 5 3 6 2 3 2 4
Xoporio 7 11 6 10 7 10 4 6 5 7
Y ZI0BIIETBO- 12 14 10 13 11 12 9 | 13 14 16
PUTETHHO
Heynose- 19 11 22 12 19 12 25 | 18 19 13
TBOPHTEJIHLHO
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KonnyecTBo nauMeHTOB C y40BNETBOPUTENIbHOWN peaKkumen
no pesynbTaTam npmmeHeHnAa metoamku o n lNMocne
3aHATMA

35
30

u

NHaeKc xoabbbl
Xay3eHa

LLIkona paBHoBecKHA
bepra

LWectnbanbHas
LLIKaNa OLLEeHKN

29 28 28 27
25 21 21 22 21
20 18 i
15
10 I
0

Mpoba PobuHcoHa  OpTocTaTMyeckan

npoba

MbILUEYHOW CUAbI

B [lo npmeHeHnA MeToAMKMN

M [locne 2-x Hegenb NPUMEHeHNA MeTOANKU

Pucynox 1. — Pezynomamul npumenenus npeonontceHHou Memoouku

Ha ocHoBaHMM MOTyYEHHBIX PE3YJIbTATOB MIPOBE-
JIeHus Tpo0 OBUIM cheNmaHbl 3aKIFOYCHHS OTHOCH-
TEJIHHO BO3MOKHOCTH PAaCHIMPEHUE IBUTATEILHOTO pe-
JKIMa y TIAIIHEHTOB C OCTPHIM HAPYIIICHHEM MO3TOBOTO
KPOBOOOpAIICHUS C JMalbHEHIINM HCIOJIb30BaHUCM
pOOOTH3MPOBaHHON MexaHoTepamuu. J[o 3aHATHII Ha
TpEeHaXkepax ObUIH JOMYIICHBI MAIIUEHTHI C aICKBaTHON
peakiueit Ha TECTOBYIO HArPy3Ky.

[omy4yeHHBIE Pe3yMBTATHI TTO3BOJMINA Pa3ACIUTh
MaguCHTOB HA ABE I'PYIIIIbI:

- HEJOCTaTOYHbIC (PYHKIIMOHAIBHBIC PE3EPBBI Op-
TaHU3Ma, XapaKTepu3yeMble IO OCOOEHHOCTSIM BECTH-
OYJSPHBIX U KapIuO-PEeCHHPATOPHBIX BO3MOKHOCTEH,
KOTOPBIC CBSI3aHBI, B TOM YHCJIC, C O0IIEH BRIHOCIHBO-
CTBIO OpPTaHM3Ma YEJIOBEKA, JUMUTHPYIOIINE BO3MOX-
HOCTb IPUMCHCHU 3aHIATHH Ha PEIJIOKCHHBIX TPEHA-
Kepax;

- C YIOBJIETBOPUTEIBHOM OLIEHKOM COCTOSTHUS KaK
BECTHOYJIIPHOTO ammapaTa, TaKk ¥ CeplIeYHO-COCYAH-
CTOW CHCTEMBI, KOTOpHIE TO3BOJSIOT HCIOJIB30BaTh
CpeICTBa U METOJIbI AKTUBHON peaOMINTAIINH MAIHeH-
toB ¢ OHMK.

BoiBoabl.

Ilo uroramM npUMEHEHHUs HPENJIOKEHHOU METO-
JUKH OaaHC-TEepaIriii B COYSTAHUHU C POOOTH3MPOBAH-
HBIMH TPEHAXKEPAMH C MEANKO-OMOJIOTHIECKON 00pat-
HOW CBSI3BIO MIPH PEAOIIUTANU OOJBHBIX C UIIEMUYC-
CKUM HMHCYJIBTOM OBUIM TMOJYYEHBI CIEXyIONne
BBIBOJIBL:

1.V nmauuentoB ¢ OHMK Ob110 OTMEUEHO yBEIH-
YCHHE PE3UCTEHTHOCTH (COMPOTUBIIIEMOCTH ) K HATPy3-
KaM, 9TO CHOCOOCTBYET pacIIMPEHHUIO JBUTATEIHHOTO
pexuma.

2. IIpuMeHeHre Harpy30K LUKINYECKOTro XapakTepa
YIIy4IIaeT IICUXO3MOIOHAIBLHOBIHA (hOH MAI[HEHTOB.

3.Hcrionp30BaHue CPEACTB POOOTU3MPOBAHHOM
MeXaHOTEpaIuy MO3BOJIET ONTHMU3UPOBATH pabouee
BpEMSI HHCTPYKTOPA-METOAUCTA 1O 03A0POBUTEIHHON
 JieueOHOI (Pr3NUecKoi KyabType, YTO NPOSIBIISIETCS B

BO3MOYKHOCTH padoTaTh MapayjieIbHO ¢ HECKOIbKUMHU
ManydeHTaMy B MHHH-TPYIITIax.

4.VydieHue KOOPAWHAIMOHHBIX BO3MOYKHO-
CTEH HaXOIUTCS B TSCHOM B3aNMMOCBS3H C YIYUIICHHEM
U 3aKpEIUICHHEM TPABHIBHBIX HABBIKOB IaTTEPHA
XOIBOBI.

5.1IpoBenenne 3aHATHI Ha TpeHaxkepax (cTaOM-
nomrarpopma «TYMO», GamaHCUpOBOUYHBIM TpeHa-
xkep «Thera-trainer Balo», BALANCE-Trainer E-GO)
CITOCOOCTBYET Pa3BUTHIO KOTHUTHBHBIX CIIOCOOHOCTEH
maruenToB ¢ OHMK, 310 cBsI3aHO, B IIEpBYIO OUepeib
C TeM, YTO IpH paboTe Ha HHUX MPEACTABISAETCS BO3-
MOXXHOCTb BBIOPATh MIPHI U YPOBHH TPEOYIOIINE BHH-
MaHHsI, MATEMaTHYECKHX [TOJICYETOB M MPOCTPAHCTBEH-
HOTO MbINUIeHUs. KpoMe Toro, 3To Mmo3BoisieT pa3Ho-
o0pasuTh Ipolecc peabuauTalMu, Jejlas  €ro
YBJIEKATEIEHBIM U HHTEPECHBIM.

6.3aHATHS C MAalMEHTAMHU JIyd4Ille BCEro IMPOBO-
JUTh B TPYIIax, Tak KaK 3TO CIIOCOOCTBYET MX COIMa-
JIM3AIIMH, YTO, B CBOIO OYEPE/Ib, COACHCTBYET yiydlle-
HUIO SMOIMOHANBHOTO (hoHa marenToB ¢ OHMK.
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Abstract

A comparative analysis was carried out on the basis of the assessment of the detection of tumor metastases in
the abdominal, pelvic and lymph nodes using MRI with contrast agent and combined MRI and DWI — followed
by a quantitative measurement of the diffusion coefficient on the reconstructed ADC maps.

AHHOTANHSA

ITpoBeneH cpaBHUTENBHBIN aHATN3 OLIEHKH BBISIBICHHUS METACTA30B OITyXOJIM B OPIONIHOM MOIOCTH, Ta30BBIX
n mnMpatraeckux y3nax ¢ momomnsio MPT ¢ korTpactuposannem u MPT B couetannu ¢ DWI — ¢ mocneyromum
KOJIMYECTBEHHBIM H3MepeHneM KodpunmenTa quddysnn Ha pekoHcTpynpoBaHHbEIX ADC kaprax.

Keywords: abdominal cavity, lymph nodes, oncological diseases, metastatic lesions, DWI, MRI.
KiroueBble cjioBa: OpIOMIHAS MOJOCTH, TUM(OY3IIBI, OHKOIOTHYECKHE 3a00IeBaHUs, METACTaTUIECKOE TI0-

paxenue, J[BU, MPT.

Heap padoThl: CpaBHUTENBHBIN aHAIU3 OLEHKU
BBISIBJICHUSI METACTa30B OIyXOJIeH B OpraHbl OPIOIIHOM
MOJIOCTH, MaJIoTro Ta3a M JIMM(OY3Jbl C MIPUMEHEHHEM
MCKT c kontpactupoBanueM u MPT B coderanuu c
DWI.

MaTtepuajabl U MeTOAbI HCCIETOBAHHSA: OBLIO
o0cienoBaHo 50 MAaIUEHTOB C yCTaHOBJICHHOW IIEPBHY-
HOW OMYXOJBI0 PAa3UYHON JIOKAIW3AINH U TMOI03pe-
HHEM Ha METacTaTUIecKoe mopaxkeHue. MccienoBanus
MPOBOIMIIUCH C UCTIOJIb30BaHueM ToMorpada Toshibag
(64 cpe3a), MPT ckanepe Vantage Atlas Toshiba 1.5 T.
ITarmenTam 65112 poseneHa MPT opranos OpromiHoit
MOJIOCTH U MAJIOTO Ta3a C MPUMEHEHHEM CTaHIapTHBIX
npotokoisio (T1-BU, T2-BU, FS), BxitounB B/B KOH-
TpactupoBanue (MyabTUX3HCw, Bpakko UMapKuHT), a
Takke ¢ BimostHeHneM DWI (b=50, 750 u 1000) u mo-
ctpoerrnemM ADC kapT. 3aTeM mpoBOAMIICS KadeCTBEH-
HBI aHAJIH3 C BU3YyaJbHOH OICHKOH WHTCHCHBHOCTH
curHana Ha m3oopaxenusx DWI. YuuteiBas, 4to Bce
HEM3MCHEHHBIE JUMQOY3JIbl HUMCEIOT OTpPaHUYCHUE
T Py3HH, BEITOIHUIOCH KOTUIESCTBCHHOE H3MEPCHHE
ko3¢p¢unnenta aupQy3un Ha PEKOHCTPYMPOBAHHBIX
kaptax ADC.

Pe3ysabTaThl HcCIeJOBAHUSI. METacTa3HpoOBa-
HHE B NI€YEHB BBIABICHO y 26 MallMeHTOB, KapLHHOMA-
TO3 OpIOMIMHBI — Yy 7, METacTaTH4eCcKoe IOpaKeHHE
TuMGOY3JIOB OPIONIHON TMOJIOCTH W 3a0pIONTMHHOTO
MPOCTPAHCTBA BBISBISLIOCH Y 12 4emoBeK, U HE BBISAB-
JIEHO BTOPUYHBIX U3MeHEeHUH y 5 nauuentoB. Konnye-
CTBO METAcTa30B B [IEYCHE MIPH MPOBEACHUU THHHY3UN
OKa3aJioch OoJbIIe y 6 ManueHToB u3 26.

PasBuTHe HOBBIX TEXHOJIOTHI B XUPYPTHH TICUCHH
JIeNlaeT OYeHb BAKHON JUArHOCTHKY METacTa3oB B Iie-
9YeHU. AHAIN3 HalIeHHBIX OYaroB METacTa3MPOBAaHUS
MO pe3yJbTaTaM BBICOKO HMH(MOPMATHBHBIX METOJIHUK
MCKT u MPT nokazan, uro unorga ¥Y3U, BBITIONHEH-
HOE YK€ TI0CJIe TOMOTpad¥H, BEISBIIAIO JAIEKO HE BCe,
Jlake M3BECTHBIC 110 JIOKANHU3aLUH, o9aru. Bo3MoxHO-
CTH BBISIBIIEHUS] METACTaTHUECKOTO MOPAKEHUS IEUEHU
3HAYUTENBHO paciupsaorces npu nposeaennd MCKT u
MPT c konrpactupoBanueM. HanbGonee maToraomo-
HUYHBIM cunuTaeTcst 3(EeKT «BHIMBIBAHHS» KOHTpacTa
C TOSIBJICHHEM T'MITOTEH3MBHOTO 000/1Ka BOKpYT oyara
yepe3 HECKOJIbKO MMHYT IIOCJIE BBEICHUS KOHTpAcTa.
MCKT BBISBISIET Hallle MHO)KECTBEHHBIE YIaCTKH W3-
MEHEHHOW IUIOTHOCTH, HETOMOTEHHBIE, OKpPY>KEHHBIE
TUIO/CHCHBIM 000/IKOM, C y4YaCTKaMH KaJIbIIHHO3A.

Hanbonee wacto BcTpedaroTcs XOpPOLIO OYEpPUCHHBIE
THIIO/ICHCHBIE OKPYTJIbIE OUaru C HE3HAUUTEIbHBIM I1e-
pudepryeckuM yCHJICHHEM TPH KOHTPACTUPOBAHHH.
THUNMUYHBI U KHCTO3HO-HEKPOTHYECKHE O0Opa3oBaHUs,
CHMYJIMPYIOIINE KUCTHI, HO B OTJIMYUH OT HUX HaKarl-
nmuBaromue KoHtpacT. Jduddys3Hple MHQUIBTPUPYIO-
e METAcTa3bl MOTYT HANIOMHUHATH AU dy3HbIE 3200-
JIEBaHUS NICUYCHHU. B HEKOTOPBIX CIydasx MPUXOJUTCS
npuderaTh K MyHKIIMOHHON OHOIICHH NCUCHH.

ITpu MPT HaunbosIee TUITUYHBIM SIBUIOCH OOHAPY-
JKEHHE OKPYTJIBIX OYaroB ¢ HEOJAHOPOJIHBIM BHYTpPEH-
HUM CTPOCHUEM, TUIIEPUHTEHCUBHBIX Ha T2 ¥ rUNIONH-
TeHCUBHBIX Ha T1-B3BelIEHHBIX H300paKeHUAX. Busy-
amuzanust sipkoro «halo» Bokpyr owara Ha T2-
B3BEIICHHBIX M300pa)KeHUAX (3a CUET OTeKa) TaKKe
Hanbosee XapakTepHa Il BTOPUIHOTO TOPayKeHNU TIe-
yend. [loaTomy, HeoOxoaumocTh npoBeneHns MCKT
1 MPT y naniieHToB ¢ MOJI03pEHUEM Ha METacTaTUYE-
CKOE MOpaXCHHE ITEYEHH PECTABIACTCS KpaiiHe Bak-
HBIM.

B nocnenane ropl MOsIBUIMCH COOOIIEHNs 00 Hc-
MIOJIb30BaHUHU 1 dy3HO-B3BELIEHHBIX MP-
n300paKeHUH B JHATHOCTHKE METacTa30B IMEUEHH
(Chan J. H., Taauli B.). Metoauka JIBU ocHoBana Ha
perucTpanu HM3MEHEHHH Xapakrepa OpOyHOBCKOIO
JBIDKEHHUST MOJIEKYJT BOJBI IIPU PA3IHYHBIX MATOJIOTH-
yeckux mnporeccax. Curran [IBU cxmagpiBaercs u3
JBIKCHUH MOJICKYJI BO/IBI BO BHEKJIETOUHOM, BHYTPH-
KJIETOYHOM M BHYTPHCOCYIHCTOM HpPOCTPAHCTBAX.
Crenerp orpanndeHus AudQy3uun B OHOIOTHISCKHAX
TKaHAX KOPPEJIUPYET C MEIOCTHOCThIO KIETOYHBIX
MeMOpaH 1 KJIETOYHBIM cOCTaBOM TKaHei. Hamu nsme-
psAnach MHTEHCUBHOCTH curHaia B cepuu JIBU uzobpa-
JKCHUH U PACCUUTHIBAIKCH 3HAYCHHUs KOod(duineHra
muddysun (MKI). UK/ npexacrasisier coboii rpaam-
€HT KpUBOH, KOTOPBIH CTPOUTCSA IIPU CONOCTABICHUU
3HAa4YEeHUH b 110 ocH X U TorapudMa OTHOCUTEIBHO CHUT-
Haja TKaHu 1o ocu y. 3Hauenust MKJ][ onpenemnsiince
aBTOMATHYECKH, BBeJsl Ha KapTe o0JacTb MHTEpeca.
UKJI Bbipaxkaercs B Mkm%/c. Hamu wmcrnosnb3osanuchk
3HageHnst b=50 c/mm?2, 400 c/mm2, 800 c/mMm?. JIjist Kkax-
Joro oyara ompezaensics KodpduiueHT anpdyznu
WK/ na cnennansubix kaprax MK/ Juddysus He 3a-
BHCHT OT BPEMEHH PEJIaKCALlMH M SIBIISIETCSI HE3aBUCH-
MBIM (PaKTOpOM, BIHSIONIAM Ha KOHTPACT M300paxe-
uus (Hopkins S., Yang G.)
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Puc. 3 MCKT onyxonv cuemoguonot kuwiku. 12-e36euiennoe uz00pasjicenue 0eMOHCMPUPYIOm XOpOUio
ouepyeHHOe nopaxcenue 8 nepucuemMoudHom npocmparcmee. [{BHU noryueno npu snavenuu b=750 u
demoncmpupyem evicokuil cuenan (Bozzetti F., Bonfanti G., Morabito A. et al.)
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Puc 4 T2-g36ewennoe uzoopasicerue 0eMoHCMPUPYIonm Xopouio 04epyeHHoe NOPAdICeHUe 8 NEPUPEKMATbHOM
npocmpancmee. [[BU nonyueno npu snavenuu b=750 u demoncmpupyem svicoxuti cuenan (Terzi C., Arslan N.
C.,Canda A.E)

CpasnuBas nanasle MCKT ¢ KOHTpacTHBIM ycH-
neareM u JIBU mb1 yoeaunuch, uto JIBU obmamator
OoJIbIIIeHT UyBCTBUTENBLHOCTBIO KaK B BBISIBJICHUH, TaK U
B nuddepeHnnansHOi AMarHOCTHKE OYaroBbIX MOpa-
JKCHUH TTeYeHH Y TAUEHTOB C KOJIOPEKTAIFHBIM PAaKOM
M METacTa3oB paka MOPKETYJOYHOU >KEIe3bl, 0CO-
OeHHO 04aroB pa3Mepamu MeHee 1 cM.

Menkyie KapuuHOMATO3HBIE Y3IIbI 1O OpIOIIMHE
(4-5mm), Buzyanu3aiust Kotopbix ipu MPT ¢ koHTpa-
CTHpOBaHWEM Obla 3aTPyIHHUTENIbHA, OIPENeIISUINCH
YeTKO HpH IpoBeaeHud auddy3un ¥ mocTpoeHueM
kapT ADC y Bcex MaIeHTOB ¢ KapI[IMHOMATO30M, 0CO-
OeHHO Ha ()OHE MaJoro KOJMYECTBA ACIUTHYECKOI
HKHUJIKOCTH.

[Tpu usmepenun koaddunmenta quddy3un BoIsB-
JSUTUCH TAMGOY3ITBI ¢ HU3KUM 3HaueHueM (MeHee 0.7)
— MeTacraTHdeckue u ¢ kodpdunuentom 1,0 — mobpo-
KauyeCTBEHHbIE. DTO TO3BOIMIO AN HEepeHINPOBATH
THIEPINIa3UPOBAaHHbIE TMM(OY3IIbI OT BTOPHIHO U3MeE-
HEHHBIX.

3akarouenue: [lpumenenne DWI npu MPT mno-
BBILIAET BBISABISIEMOCTh BTOPHYHBIX M3MEHEHUH B T1e-
YeHH, yIy4IlIaeT BU3yaln3alnio KaHI[ePOMAaTO3HbIX y3-
noB 1o Opromuue. DWI B couetaHnu ¢ KOJIMYECTBEH-
HBbIM U3MEpPEHUEM ADC MO3BOJIAET
muddepeHIMpoOBaTE THNEPILIA3UPOBAHHBIE  JTHM(O-
Y3JIbI OT METacTaTH4YECKUX, YTO 3aTPYAHUTEIBHO NPH
MPT c xoHTpacTHpoBaHHEM. DTO JaeT Oojee 4eTKoe
MpPEeJCTaBICHUE O PACHPOCTPAHEHHOCTH IIpolecca U
BJIMSIET Ha (POPMUPOBAHUE JI€HEOHON TAKTUKH.
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Currently, the growing requirements for the professional level of training of young personnel are becoming
an urgent problem of our time, and the lack of specialists in the field of natural and technical sciences prompts the
need to show more interest in choosing their future profession from school. One of the modern approaches that
can increase the motivation of students to various sciences and develop a career guidance line in the framework of
school education is the implementation of marketing activities in the educational environment. This article ana-
lyzes the use of STEM technologies in computer science lessons as a tool for the marketing activities of a teacher.

Keywords: STEM education, information and educational environment, educational institution, technology,

students, motivation, tasks, problems.

Every year, there is a rapid development of infor-
mation technologies in the world, which provide new
opportunities for improving the living standards of peo-
ple. Recently, foreign teachers have been using a new
approach to education - STEM technology, which is
rapidly gaining momentum in Russian education. This
approach is based on the combined use of science, tech-
nology, engineering, design and mathematics. Young
people today, even those who are not STEM specialists,
must have the skills and competencies necessary to
meet the challenges of our information and high-tech
society. Therefore, every year the question of choosing
an actual and in-demand profession arises before to-
day's youth.

The correct choice of the professional path de-
pends on the level of awareness of the younger genera-
tion. It goes without saying that the earlier one starts
work on the development of readiness for an informed
choice of a profession, the more effective it will be.[2]
In accordance with the Federal State Educational
Standard, a graduate of a basic school must be guided
in the world of professions and his professional prefer-
ences, be ready to choose the direction of specialized
education or consciously choose and build a further in-
dividual trajectory of education on the basis of an edu-
cational institution of secondary vocational educa-
tion.[4]

The modern world demands more from young
people rather than the ability to memorize facts and pro-
cedures. Thus, they should also be able to apply their
creativity, knowledge and skills, skills within and be-
tween disciplines, as well as in real life situations.
Along with the rather advanced education in the field
of exact sciences, the Soviet school had one huge draw-
back, which became the main reason for the USSR's

defeat in the technological race - it ignored the study of
the laws of the labor market.

At present science, technology, engineering and
mathematics (STEM) are at the center of a technologi-
cal revolution that is transforming our way of life and
the way we work.[3] Therefore, the modern education
system strives to lead this transformation. Particular at-
tention should be paid to school teachers, because they
can easily integrate elements of physics, mathematics
and other subjects of the natural science cycle in their
lessons. In turn, educators must have sufficient
knowledge of the professional content and experience
in assessing the new approach in order to design and
implement high-quality learning experiences with stu-
dents. Based on the provisions of the federal state
standard for informatics, we can say that this category
of teachers is able to fully implement the ideas of
STEM education in the classrooms of Russian schools,
while simultaneously carrying out marketing activities,
forming vocational guidance for students.[1] The task
of the contemporary teacher is to give knowledge not
for school, but for life, that is, the main thing should be
an understanding of the essence of a particular opera-
tion, the ability to use it in different areas of activity.
Therefore, taking into account that competitive profes-
sions place high demands on the abilities of future
workers, teachers should not only teach schoolchildren
to adapt to today's information society, lay the founda-
tions of information culture, which should become an
integral part of the general outlook of a modern student,
but also use their marketing skills for the subsequent
formation of the professional choice of the future grad-
uate.[5]

The positive side of STEM learning is that this
methodology forms in the student interdisciplinary
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competencies, self-confidence and a desire to learn.
STEM education is an opportunity to attract the atten-
tion of students to the subject of computer science, us-
ing their interest in other areas of knowledge.

Work in these two areas will give students the op-
portunity to acquire additional skills, knowledge about
the world of professional work, consciously and inde-
pendently make their professional choice, i.e. choose a
way of future life. Thus, the use of STEM technologies,
as a tool of the teacher's educational information envi-
ronment, creates a solid motivation for the productive
work of students and entails the use of the following
methods [6]:

* Involvement of students in scientific practice.
Examples of such a methodology include preparing stu-
dents for project and research work, conducting elec-
tive courses in relevant narrowly focused specializa-
tions, etc. This will help young people understand what
goals and objectives are set for them, how to specialists,
how to independently find a solution to problems and
determine for themselves a range of questions of inter-
est in various fields of activity;

» Teamwork. Dividing a team of students into
several subgroups will help students themselves show
leadership skills in teamwork, and at the same time,
learn to build competent communication in a group,
working on one problem. Also, this technique allows
you to "try on" the roles of various professions: pro-
grammer, tester, designer, designer, etc.;

« Study of widely relevant topics. The connection
of the educational material with urgent modern prob-
lems helps the student to show interest in studying the
subject in order to further determine his professional
path. Schoolchildren will be able to gain knowledge
about the profession that is important today, working
conditions, work and rest regimes, career opportunities
and learn how to integrate them into real life;

* Investigation of questions with unknown an-
swers, the process of scientific discovery. The tech-
nique develops students' ability to express their own
point of view in solving problems using their creative
abilities, creative thinking. Students learn to discover in
themselves the possibilities of finding various ways to
solve a problem in non-standard situations;

» Application of practical experiments in the
classroom. This approach allows students to consoli-
date the material they have passed and see the practical
application of existing knowledge not only in the class-
room, but also in life.

Nowadays in Russia, entire networks of educa-
tional centers in which training begins to be conducted
according to the popular STEM education programs are
being created. It is very important that such educational
centers are implemented not only in urban schools, but
also in rural educational institutions. For example, on
the basis of MBOU "Bekhteevskaya Secondary
School" of the Korochansk District of the Belgorod Re-
gion, an educational center "Growth Point" has recently

been opened. This center focuses on STEM education
and is designed to improve the quality of training stu-
dents in various areas.

So, for the implementation of the project, special-
ized classrooms which differ from the usual traditional
classrooms have been equipped. Education for school-
children takes place both in class and after classes. With
the help of modern equipment students explore topics
of interest more effectively and in detail, introducing
STEM technologies in the form of various creative dis-
cussions, seminars, projects and initiatives. Thus, train-
ing in the "Growth Point" center helps students from
rural settlements and small towns to carry out educa-
tional activities in a non-standard form, showing their
talents and abilities, as well as shaping their horizons in
the image of future professional choices.

In fact, the use of STEM technologies in school
lessons can become a popular format for motivating
students to learn which in its turn can attract attention
and increase interest. Working with STEM technolo-
gies will certainly enable students to acquire additional
skills, knowledge about the world of professional work,
as well as consciously and independently make their
professional choice.
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Abstract

This article examines the features of psychophysical development of children with hearing impairment, as
well as compensatory ways of implementing a complex of health-saving types of physical and recreational work,
creating an adaptive environment. Their application and successful examples of targeted comprehensive rehabili-
tation work are described.

AHHOTaLUA

B ,I[aHHOI7I CTaTbC PpaCCMOTPCHBI 0COOEHHOCTH HCI/IXO(I)I/ISI/I‘IGCKOFO Ppa3BUTHUA ;[eTeﬁ C HApYHICHUCM CJlyXa, a
TAKIKEC KOMIICHCATOPHBIC ITYTH pCain3alliil KOMIUICKCa 3}:[0p0BLeC6€peFaIOH.[I/IX BHJOB @HBKYHLTypHO -0310pOBH-
TEIBLHOM pa60TLI, CO31aHusA aZ[aHTI/IBHOﬁ CpCabl. HpeZ[CTaBJ'IeHBI BAapUaHThlI UX NPUMCHCHHA U YCICHIHBIC IIPU-
MepbI HallpaBJICHHOW KOMIUICKCHOH peaOMInTallHOHHOM paboTHI.

Keywords: psychophysical development; hearing-impaired people; health-protecting environment; a set of
physical culture and health-improving activities; adaptive environment, physical activity; sports achievements

KiroueBble cjioBa: cuxo(u3nyeckoe pasBUTHE; JIHIA C HAPYIICHUEM CITyXa; 3/0pOBbecOeperaroias cpea;
KOMIUICKC (PU3KYJIbTYPHO-03J0OPOBUTEILHON pabOTHI; aJalnTHBHAS Cpelia, [BUTraTe/IbHAsT aKTHBHOCTD; CIIOPTHB-

HBIC TOCTHXXCHUA.

AnanTuBHOE (U3MYECKOE BOCIHTAHHE OXBATHI-
BAeT MPOAODKUTEIBHBIN NEPUO/] KU3HU JINI] C OTPAHH-
YEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS, TTO3TOMY SIBJIS-
€Tcsl OJTHMM U3 OCHOBHBIX KaHaJIOB MPUOOIIEHNUS K [IEH-
HOCTSIM  (um3nmdeckoil  KymbTypel.  [IpoOnemoit
(hU3MYEeCKOT0 BOCIUTAHUSA JeTell C HapyUICHUSIMHU
ciIyXa JOIIKOJIBHOTO, MJIAJAIIETO0 W CTapIIero IIKOJIb-
HOTO BO3pacTa U W3y4eHHEeM OCOOCHHOCTEH MX JBUTra-
TEJNBHOM ceprl B pa3Hble rofsl B Poccn 3aHUMAaNNCh:
H.I'.batikuna, A.W.JIpsuKOB, JILLA.TIoOpbiHuHA,
A N.KapraBuera, A.A.Kopxoa. A.O.Kocransm,
B.A.Kpyuunus, B.A Ps6uues, 5.B.Cepmees, I'.B.Tpo-
¢umoBa, JI.J1.Xona u 1p. B paboTtax ormMeuaercs orcra-
BaHME JIeTel C HapyIIEHHEM CITyXa, 0COOEHHO IIIyXHX,
B ()M3MYECKOM Pa3BUTHH OT CIIBIIIANIMX CBEPCTHUKOB.

Oco0eHHO cTpaaloT U3-3a HAPYIICHHS CITyXa Ta-
KHe KauecTBa, KaKk paBHOBecHe (OTCTaeT OT HOPMBI B 3-
5 pa3), koopauHAINS U TOYHOCTh JBMKCHHI (OTCTaBa-
Hue Ha 15-20%); CKOPOCTHO-CHIIOBBIE Ka4eCTBa W aH-
TPONOMETPHUYECKHE TTOKa3aTeNu (PU3MIECKOro pas3BH-

THUS OTJIMYAIOTCS B HE3HAUMTENBbHOM cTenenu. OTMeya-
€TCsl TaKXXK€ HEYCTOWYMBOCTh BET€TATUBHOM CHUCTEMBI,
Oonpmas yromusieMocTb. OCHOBHBIC NMPUYUHBI HEHO-
Pa3BUTHSI IBUTATEIBHBIX KAYECTB CBSA3aHBI C HeOIaro-
MPUATHBIMU (paKTOpaMH MPEHATATBFHOTO, HATAJIHLHOTO
U TIOCTHATAJILHOTO Pa3BUTHS; HEAOPA3BUTHUEM KHHE-
CTETUYECKOIO0 KOHTPOJISi HaJ BBIIOJHAEMBIMH JCii-
CTBUSIMHU U OTCYTCTBHUEM CIIyXOBOTO KOHTPOJISI, C THIIO-
JNIMHaMHE#, OrpaHUYEHHOW CJIOBECHOM peryisiueit
JIEUCTBHUII.

3ameTnM, 4TO, HApUMep, UMEHHO Ha KOOPMHA-
[UOHHBIC CIIOCOOHOCTH B OOJBINEH CTEHICHU BIUSIOT
MIEpEYUCIIEHHbIE TPUYMHBI, TAK KAK OHU YIPAaBISAIOTCS
Ha Je(eKTHOW OCHOBE CEHCOPHBIX CHCTEM, KOTOPBIC
WUIPAOT PoOJib B YIPABIEHUM ABHXKEHUSIMU. Onupasch
Ha NPaKTHUYECKUU OMBIT, OTMETUM, YTO HAa OCBOCHHUE
CJIO)KHOKOOPIMHAIIMOHHBIX HaBBIKOB Yy JIE€TEH C Hapy-
IEHUEeM CiyXa TpaTAT OoJbIlle BPEMEHH W , KaK Ipa-
BWJIO, OHU UMEIOT MEHBIIUHN PE3ybTaT IO TOYHOCTH U
BPEMEHH JBUKEHUMN, YCTYyNalOT B CTATUYECKOM U JJUHA-
MHYECKOM PaBHOBECHUH 10 CPABHEHUIO CO CJIBIIIAIIMMHU
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neTbMu. HapylieHue ciiyXOBOTO BOCIPHSITUS OTpaxa-
©TCsI ¥ Ha PAa3BUTHUH JIBUTATCIIBHOM MTAMSTH ACTEH, MMe-
IOIIMX HAPYIICHUs CIIyXa, KOTOpas 3HAYUTEIBHO CHU-
JKEHa MO CPAaBHEHHIO CO CHBIMIAIIMMU, U OTMEYalOTCs
TaKXke MpoOJIeMbl B Pa3BUTHH TPOU3BOJIBHOTO BHUMA-
HUS U T.1. Bo3Bpammasce k KOOpIUHAIMOHHBIM CIIOC00-
HOCTSIM, 3aMETHM, YTO UMECHHO OHH SIBIISIOTCS 0a3oit
JUI YCTICIITHOTO (POPMHPOBAHUS M COBEPIICHCTBOBA-
HUS (PU3UYECKIX KauecTB.

[IpoBeneHHass  SKClepUMEHTambHas  padoTa
(E.I" Peunmikas, H. Xenxyn,2014) B Miaammux Kimaccax
MOKa3aJia, 4To y caabOoCIbIIIaINX AeTel HaOI01aeTcs
HEJIOCTaTOYHOCTh 3HAHUH O 3J0pPOBOM 00pase >KH3HH,
MPOSIBIISIONIAsICS B MX ()PArMEHTAPHOCTH, & TAKIKE B Xa-
paKTEepUCTUKE CBOETO 3/10pOBbs. MIMeeT MecTo ciaboe
MOHMMaHKE KyJbTYpHI 3J0POBOrO 00pa3a >KU3HH, OT-
CYTCTBYET LIEHHOCTHOE OTHOILIEHHE K €r0 COXPaHEHHUIO,
He c(hOpMHUPOBAHEI YCTAHOBKH W KU3HCHHBIE MOTPEO-
HOCTH B CBOEM (DPU3MIECKOM Pa3BUTHH, COIHMATHHOM U
TICHXOJIOTTYECKOM OJIaroIIoITydnH.

Bwmecte ¢ Tem MHOTHIE 0COOCHHOCTH (PH3HYECKOTO
Pa3BUTHA YCIIEITHO KOPPUTHPYIOTCS B IPOIIECCE IIee-
HaMpaBJICHHON KOPPEKIIMOHHOM PabOTHI.

[pu npoeKTHPOBaHUK MTPOrpamMM Mo GOpMHUpPOBa-
HHUIO JIEITENIbHOCTH 370pOBbecOepexeHust Oomblioe
BHHMaHHE JIOJDKHO YJEINATHCS BOCIUTAHUIO (pu3nye-
CKOM KyJIBTYpHI 00YyJaIOILINXCS ¢ HAPYIIEHUEM CIIyXa C
YYETOM CHEeUU(PHUKH COLMOKYIIBTYPHOM cpesibl 00pa3o-
BaTENPHON OpPTaHHW3alNH, NCHXO()H3UOIOTHICCKUMHI
0COOCHHOCTSMH U IIOTPEOHOCTIMH 00yJarOIINXCS | X
poIuTeNeii; a TakKe BOSMOXHOCTSAMHU U TPATUIHAMU
oOpa3zoBaTenpHON opranm3anuu. llpm >ToM mMeeTcs
BBUIY:

e peanm3anus IMpaBa Ha CO3TaHUE 3I0POBhecOEe-
perapomeid u 3M0poBhedopMUpYyIOLIEH  00Opa3oBa-
TEJbHO-BOCTIUTATEIILHOM CPebl, Pa3BUTHE IBUTATENb-
HOM aKTMBHOCTH Uil (DU3UUECKOTO M IICUXOJIOTHYe-
CKOTO 37I0POBbs  OOydarommxcs, (GOpMHPOBaHHUE
YCTOMUYMBBIX TPENCTaBICHHH O 3J0pOBOM oOpase
JKU3HH, BO3MOXKHOCTh BBICTPAMBATh JIMYHYIO CTpaTe-
THIO 37I0pOBhCOEpETaromero moeeaeHus, GopMupoBa-
HHUE [EHHOCTH 3I0POBBsS OOYYAIOMINXCS B TCHICPHOM
ACTIEKTE M C YUYETOM CTPYKTYPHI M CTETICHH BBIpa’kKeH-
HOCTH HapyIICHUS 3I0POBbS;

e peanm3anus aKTHBHOTO B3aWMOJICHCTBHS CO
CIBIIAIAMH CBEPCTHUKAMHU B Pa3HBIX BHUJAX CIOP-
THUBHO-03/I0POBUTENBHON NEATEIHHOCTH, PACIIMPEHHE
00pa30BaTeNTFHOTO MPOCTPAHCTBA, BBIXO[ 3a MPEIEIIb
obpa3oBaTenbHON OpraHu3aluu, pazpaboTka U BHEI-
peHne Mojenel pa3BUTHS UHPPACTPYKTYpPHI (U3NIe-
CKOH MOATOTOBKY U (pU3UUECKON KYIbTYphI B 00pa3o-
BaTCNBHBIX OPraHW3alWAX, HaYMHAS C IOMIKOJIBHOTO
BO3DPACTa;

®  COBEpILEHCTBOBAaHHE METOJUYECKOTO W HH-
(hopMaIOHHOTO 00ECIIeYCHHSI CUCTEMBI (DU3KYIBTYp-
HBIX MEPOMPUATHH IS 00yJaIOMKUXCS U PaOOTHUKOB
00pa30oBaTEeNBHBIX OPTaHU3AINIH;

® JIOCTHXXEHHE 00ecTedeHus1 00pa3oBaTeIbHBIX
opraHu3aii  KBaTU(UIIUPOBAHHBIMHA IIE€IarOrHye-
CKUMH KaZpamu B 00JacTH aganTHUBHOH (hH3WdecKon
KYJIBTYPBI U (PU3HYECKOM MTOATOTOBKH.

dopMupoBaHHE 3HAHUH O 370pOBOM o0bOpase
JKU3HH B MPOILecce YUeOHO-BOCIUTATEIILHON PabOTHI €

JETBMH, IMCIOIIMMU HAPYIICHUS cliyxa, Oyaer Hanbo-
nee 3PPEKTUBHBIM MPH 00CCIICYCHUU KOMILICKCHOTO
MOX0JIa ¥ pean3aliy CIeAYIOUNX ycIoBuil [4]:

e IIpUMEHEHHMHU 3/0poBbecOeperaromen nes-
TEJILHOCTU W Pa3BUTHH WHTEPECa M HABBIKOB OEpEiK-
HOT'O OTHOIIIEHUS K CBOEMY 370POBBIO (3HAHHS O COCTO-
STHUM COOCTBEHHOTO 37I0POBBS, TMOJE3HOCTH (U3HNIE-
CKHX VyIPaXHEHHM, JIBUraTeIbHONM AaKTUBHOCTU B
IIKOJIE W JIOMa, CTPEMJICHHE K aKTHBHOMY BEICHUIO
3I0pPOBOTO 00pa3a )KU3HN);

e TIOHNMAaHHU TEJarOTAMHA H YYHUTEISIMH-IC-
(exTooraMu posiM M 3HAYCHUs 370poBbecOeperaro-
el JesTeIbHOCTU U €€ UCIOJIB30BAHUIO B MPOIEcce
yueOHOI U BHCYPOUHBIX BHJAX JCATCILHOCTH;

e peaJu3alUd B3aUMOJEUCTBUS MeIaroruue-
CKUX, MEJUIIMHCKUX PaOOTHHUKOB, MEAAroroB (hu3nye-
CKOW KyJNbTYpPBI, yUALIUXCS U UX POAUTEICH B LEISIX
IUTAHOMEPHOTO COXPAaHEHUS M YKPEIUICHUS 3TO0POBBS
o0yJaromuxcss W CO3MaHUI KOM(OPTHOTO 3MOIIHO-
HAJTBHO-TICHXOJIOTMYECKOTO KJIMMaTa B Klacce M B 00-
pa30oBaTeNbHON OPTaHU3AINH B [IEIIOM.

BaxHO cIpoeKTHpPOBaTh KOMILIEKC 3I0pOBhecOe-
peraronux GopM, METOJIOB ¥ CPEICTB, HAPABICHHBIX
Ha (OpPMHUPOBaHKE 3HAHHUI O 370POBOM 00pa3e KHU3HU
1 IICHHOCTHOT'O OTHOWLICHUA K 3J0POBbIO; O6eCHe’-II/ITI)
co3nanre KoM(GOPTHO 310pOBhecOEpEraroIIeii cpeibl
B 00pa3oBaTenbHON opraHu3auuu. B BocniuTanue ¢u-
3U4YEeCKOH KYJIbTYphl BXOJUT OCO3HAHHUE LIEHHOCTH 3710~
poBoro o0pasa >KU3HH, IMOBHIIIICHNE IBUTATEIBHON aK-
TUBHOCTH, OCBEJIOMJICHHOCTH B Pa3HBIX 00JacTIX (Qu-
3MYECKON KYJIBTYPHI, pa3BUTHE HABBIKOB 00CCIICUCHUS
0C30MMaCHOCTH KU3HEACATSILHOCTH [2, 4].

Bonbmoe 3HadeHme B 3TOM IJIaHE UMeeT (PU3KYITb-
TYpPHO-03I0POBHTEINIFHAS padoTa.

Jns neteii ¢ HapylIeHHEM cIyxa HE0OX0Ma 1o-
CTaHOBKa CJICIYIOIIMX 3aJa4y: Pa3BUTHE BECTHUOYJIIp-
HOM yCTOMYMBOCTH, Pa3JIM4YHBIX JABWKEHUH, IPEO0JIE-
HUE MIapKAIOIIEH MOXOIKH, CIOCOOHOCTH BBHITIOTHATH
JIBUKEHHUSI TIO CJIOBECHOW MHCTpyKInu [2]. Ha ypoxkax
(¢u3nIecKkoil KyIbTypsl HEOOXOIUMO CO3aBaTh YCIIO-
B 1A pa3BuTHs peun. [Ipu 3ToM opraHmusanus pede-
BOI1 IeATENIFHOCTH JOJDKHA OBITh COTIIACOBAaHA C IBUTA-
TENILHOW NeATENBPHOCTHIO. {71 B3aMMOCBSI3M pedyd U
JBIDKEHUH TOIKHO UMETh MECTO MPOTOBapHUBaHUE pa3-
JUYHBIX THIOB JBIKCHHA ¥ TEPMHUHOB-Ha3BaHUH
YIPa)XHEHUI THUIA, KYBBIPOK, HAKIIOH, IIPBIKOK, HIPU-
CTaBHOM IIar U Jp. 3aKpEeIUIeHUE CMBICIIOBOM CBS3H MO-
HATHH ¥ JIBIOKCHHI BO3MOXHO B (hopMaTe mepe Haya-
JIOM BBINIOJTHEHMS yNpa)KHEHUH, B IIpoliecce (HOTH Ha
IIMPHUHE I1JIeY, HAKJIOH BIIPaBO) OJHOBPEMEHHO C MTOKa-
30M COOTBETCTBYIOIIMX JEHCTBUIA.

OuU3KyIBTYPHO-0370POBUTENBHAS paboTa ¢ 00y-
YaIOUIMMKCS C HapyLIEHUEM CJyXa OCYUIECTBIIAETCS
[0 HECKOJBKUM HAIPABICHISIM B PEXKUME YIEOHOTO
JTHSI ¥ BHEYPOUHOU JEATEIEHOCTU: YPOKH (PH3MIECCKON
KYJBTYPBI, YTPCHHSS H KOPPUTHPYIOMIasi THMHACTHKA,
¢u3KyIpTHAY36 U PU3KYIPTMHHYTKH Ha 00111€00pa3o-
BaTCJIBHBIX YpPOKax W BO BpEMA CaMOIIOJATOTOBKH (JIJ'ISI
CHSTHSA U MPODUIAKTHKN YTOMIICHHS, B TOM YHCIIE 3pH-
TCJIBHOT'O0 BCJICACTBUA HAIIPSAXKCHUA 3pUTCIIBHOTO aHa-
TU3aTOpa y AeTel, MIMEIONINX HapYIISHHS CllyXa), My-
3bIKAJIbHO-PUTMHUYECCKUEC 3aHATUA, 3aHATHA (pHBKyJ'[BTy-
poil Ha OTKpPBITOM BO3AYyXE, IOJABMXKHBIE HIPHI H
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pa3BIleuUeHHUS HA IPOTYJIKaX, UTPhI Ha TepeMeHax; Gpusz-
KyJIBTYpHBIE NPa3JHUKM, BUKTOPHUHBI, COPEBHOBAHUS
tuna «Becemnsle cTapTely, « [1ana, mama , s - cmopTuB-
Hasl CeMbs»; TYPIIOXO/bL; 3aHATHA B JITHUX U 3UMHHX
03710pPOBUTENBHBIX JIarepsiX UHTETPUPOBAHHIO THIIA, B
CHOPTHUBHBIX cekumsx. L{enpb Bce popm opranuzamum —
pBacLIMpPEHUE JBUTATEIbHOW aKTUBHOCTH JAETEH, MIPU-
oOIIeHne K CTIOPTUBHOW IEATEIFHOCTH, HHTEPECHOMY
nocyry, GopMHpOBaHHe 340poBOro 0opasa ku3Hu. Co-
JIepKaHWe 3aHATHH JOJDKHO YUUTHIBATh peadmnTamnm-
OHHBI TIOTEHIMAd W 00ecmeunBaTh IICHXOPUINIC-
CKYIO peaOHITUTaIHIO.

BcenenctBue HampaBieHHOM KOMIUIEKCHOM anar-
THUBHOW pea0dMIMTallMOHHOM pa®oThI JHIa ¢ Hapymie-
HHEM CJlyXa MOTYT JOCTUraTh OOJBIINX YCHEXOB B
criopTuBHOM nesiTenbHOCTH [1]. CTyneHTsl ¢ Hapyle-
HHEM CIyXa, KOTopble 00ydasuch B MOCKOBCKOM Iie-
JTarOTUYECKOM TOCYIApCTBEHHOM YyHHBeEpcuTeTe (Ka-
(denpa cypmonenmarorukn), ygacrsoBanud B CypmiuMm-
muiickux urpax B TaiiBane (cepeOpsiHBIE Memaii
nonyumi S.I'epacumoBa — 6agmuarTOH M O.JloTHHA —
OOYIUHT — B KOMaHIHOM 3a4eTe), B MUPOBBIX U €BPO-
MEHCKUX CTIOPTUBHBIX COPEBHOBAHUAX, UMEIOT 3BaHUS
MacTepoB CIIOPTa, 3aCIyXEHHBIX TpeHepoB (3eHuHa E.,
pabotaeT TpeHepoM cOOpHOIT Poccuu mo miaBaHwuo).
I1. Kpeicanos, cnabocnbimanuii ¢ JIII1 B ctyneHue-
CKOW JKM3HH 3aHUMaJICs OEroM B 0310POBHUTEIHLHOM
kommuiekce. [1o okonuanuu MIII'Y yuyacTBOBas B BOC-
xoxaeHun Ha KunmMaHmkapo B paMkax OJIaroTBopu-
tenabHOU akiuu B 2019 roxy. V IlaBna ecTh BaxkHbIE
JOCTIDKEHUS: M TT00eXKIeHO 23 mIOCCeHHBIX Mapago-
HOB W TpeinoBeIx 3a0eroB (35 kM B cremsix Kazax-
ctaHa, 52 kM no Oeznopoxspio B Cy3nane). B Hactos-
1Iee BpeMs CTYACHTHI C HapyIICeHHEM CITyXa, OKOHUUB-
me OakanaBpuar mo mpodwmio Cypaomnenaroruka,
ycremHo oOydaroTcsi B Marucrparype B MHcTuTyTe
(u3ndeckoil KyabpTypsl, criopTa 1 310poBbs MIIT'Y. B
yacTHOCTH, E. MenikoBckuii - o npoguito «Y npasie-
HHE Pa3BUTHEM (DU3KYJIbTYPHO-CIIOPTHBHBIX OpPTaHH-
3anuit 1 00pa3oBaTEIbHBIX OPTaHU3AIMN CIIOPTUBHON
HanpaBieHHOCTH». OH MMeeT yKe IWIUIOM (UTHeC-
TpeHepa. A.KymnakoB, Mactep cropTa 1mo HaCTOJIBHOMY
TEHHHCY, paboTaeT mpemoxaBaTeneM (Qu3mUecKon
KynbTypsl B MIITY.

OTnenbHOE BHUMAHHE CIEAYyeT YACTUTH ICTSIM
rocye KoxJepHoH umIuanTanui. Komnescuposas mo-
TEPIO CIIyXa B paHHEM BO3PAacTe IOCPEICTBOM OIlepa-
U TI0 YCTAaHOBKE CIENHAIBHOTO 3IEKTPOHHOTO
YCTPOHCTBAa («KOXJEApHOTO HMIUIAHTa»), KOTOpOe

yJIaBIUBAET 3BYKH U IPE0Opa3yeT UX B AIECKTPHUUECKHE
HMITYJIbCBI, HalpaBisieMble BO BHYTPEHHEE yXO, 4YTO
TI03BOJISIET CIIBIIATH KaK OOBIYHBINA YeNIOBEK, peOEHOK
MIPOLIEIINI MOJHBIH KOMIUIEKC PeabuINTalMOHHBIX
MEpOIPUATHH, MOXKET 00y4aThCsi B MAaCCOBOI HIKOJIE.
Pe6GEHOK, KOTOPEIH HE JOCTUT ONPEACIEHHOTO YPOBHS
CIIyXOpPEUEBOTO Pa3BUTHA MOXET 00ydJaThCs B CIICLH-
albHON KOPPEKLMOHHOM IIKOJE COBMECTHO C TIIyXUMH
1 CIAOOCIBIIIAIIAME JETEMH, KOTOPBIE HOCAT CITyXO-
BBIe ammaparbl. OTMETHM, YTO I BceX JeTei, KOTo-
PpBIe HCHONB3YIOT KoxJeapHbIit nmmuiant (KW) u ciyxo-
Bble anmapatbl (CA) BaXHO COOJIIOATh MEpHI 1O CO-
XPaHHOCTH 3JIEKTPOHHBIX YCTPONCTB: CIEIHAJIbHBIC
MOBSI3KH, IIJIEMBI, CIICI[HATIbHBIE BOJJOHEIIPOHELAEMbIE
4yexJIbl (U1 KOXJIeapHOro UMIUIaHTa) U T.1. [locne ak-
TUBHBIX 3aHATHH CIIOPTOM Ba)KHO OTHECTHCH C OTBET-
CTBEHHOCTBIO K CBOUM «IIOMOIIHMKAM» U MPOCYIIUTH
B CIICIIMAJIFHOM akceccyape. BakHO 3HaTh, 4TO IS
JUI] C HAPYIICHUSIMH CITyXa TOIXOIAT BCE HEKOHTAKT-
HBIC BUJBI CIIOPTA.

Takum 00pa3om, IieIeHapaBICHHO OPTraHH30BaH-
Hasi KOPPEKIHMOHHO-KOMIICHCATOPHAs AEATCIBHOCTH
JlaeT MO3UTUBHBIE Pe3yNbTaThl. D(PPEKTUBHOCTH MCH-
XO(HU3UIECKOr0 Pa3BUTHUS JOCTUTACTCS 33 CYET pelle-
HUsI KOMIUIEKCA 3a/1a4 Ha YpOKax (M3MYECKOH KyIb-
TypBI: 00pa30BaTENbHBIX, 03JOPOBUTEIIBHBIX, BOCIIUTA-
TEJIBHBIX, KOPPEKIMH M KOMIICHCAI[MM ABUraTeIbHOMN
cdephl neTel, UMEIOIUX MPOOJIEMBI CO 30POBBEM, U
co3naHust KoM(GOPTHOH 3M0poBEecOeperaromeii cpempl
B 00pa30oBaTeNFHON OPraHU3aINH B LIEJIOM.
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Abstract

Aopec: 656031, bapnayn, yr. Monooescnas, 55, 342

The article is devoted to the comparative analysis of indicators of physical development between students
who are engaged in sambo and not, and also considers the problem of reducing the quality of the level of health of
modern youth. On the basis of the study, the authors proposed one of the ways to improve the current situation,
namely, the introduction of students into the compulsory physical education program and the opening of sections
at educational institutions.

AHHOTALUA

Crarbs NOCBsIILIEHA CPABHUTEILHOMY aHAITM3Y MTOKa3aTeleil (PU3MIecKOro pa3BUTHS MKy CTyIEHTaMH, KO-
TOPBIC 3aHUMAIOTCA CaM60, 1 KOHTPOJIbHBIMU I'pyHIlaMu CTYJACHTOB. BrisBiensl 6onee TapMOHHUYHOC 1 IPOIIop-
IMOHAJIBHOC Pa3sBUTUEC CTy}IeHTOB-CaM6HCTOB, a TAKXC OIITUMAJIBHBIC IIOKA3aTCIINn pa60TI)I nux 06eCHe‘II/IBaIOH_II/IX
CHUCTEM M OPraHOB. Ha ocHoBannu IMPOBEACHHOT'0 UCCJIEAOBAaHU aBTOPaAMU NPEAJIONKEH OJIUH U3 CI0CO0O0B MOBBI-
MICHHUA U COXpAaHCHU 3J0POBbs CTYACHTOB, 4 UMCHHO BHECAPCHUEC YPOKOB cam00 B O6ﬂSaTGHLHy10 nporpamMmmy
(hM3M9IEeCKOT0 BOCIIUTAHUS CTY/ICHTOB M OTKPBITHE CEKLMI NMPH yUEOHBIX 3aBeICHUSIX.

Keywords: SAMBO, physical education of students, total body sizes, analysis of physiometric indicators.
KiroueBble cjioBa: CaM60, (1)I/IBI/I‘IGCKO€ BOCIIUTAHUEC CTYJACHTOB, TOTAJIbHBIC PA3MEPHI TCJId, aHAIN3 (1)1/131/10—

METPHUUYECKUX I0Ka3aTelen.

OgHrM ©3 BaXKHBIX HAIMpPaBICHUNW Pa3BUTHUS
CTPaHBbI SIBJISIETCSl YKPEIUIEHUE U YIYUILEHUE COCTOsI-
HUS 37I0POBBSI MOJIOJIOTO TTOKOJIeHHs. CTy/IeHUIeCTBO B
JAHHOM ClIydae SIBJSIETCS HamOoliee CTpaTerH4ecKd
BaXHOU cJIoN oOmiecTBa. ['ocyapcTBO HampsMylo 3a-
MHTEPECOBAHO B 30POBOI MOJIOAEKH, CIIOCOOHOH pe-
IIaTh CaMble HETIPOCTHIE 3a/1a4H, CBA3aHHBIE C (hH3nIe-
CKHMM U YMCTBEHHBIM TPYJIOM.

dusnyeckass aKTUBHOCTH, 3aHATHS (U3HUECKON
KyJbTYPOH U CIIOPTOM SIBJISIFOTCSL OTHUM U3 OCHOBHBIX
croco0OB MEePBUYHON NMPO(UIAKTHKA MHOKECTBA 3a-
ooneBanuil. OQHAKO 3aHATHS IO AUCLUILINHE «DPu3u-
yecKkas KyJIbTypa» mocemaroT He 6onee 60 % cTyaeH-
TOB BBICIIMX y4eOHBIX 3aBEICHUH ANTAaHCKOTro Kpas.

Mornonexs HaxOIUT albTEPHATHBY YpoKaM (u3nde-
CKOM KyJIbType B TPEHA)KEPHBIX 3aJlaX U CIIOPTUBHBIX
CEKIIISIX PA3TMIHON HAaNlpaBiIeHHOCTH. Pa3Has pusmue-
CKasl IeATeIbHOCTh HEOJUHAKOBO BJIUSET HA OPraHU3M
YeJI0BeKa.

Hcxons U3 3T0ro u3ydeHue U OleHKa ¢ TUTHEHH-
YEeCKHX MMO3UIMHI 11eJIeCO00Pa3HOCTH BKIIFOYCHHUS B (DU~
3WYECKYI0 aKTHBHOCTbH JIIOOUTEILCKUX TPEHUPOBOK 110
ennHOOOpCTBaM (caM00) SABISETCA aKTya bHBIMH [5].

beo copmupoBaHO 2 ONBITHBIX TPYNIBI M3
YHcia CTy/AeHTOB T. bapHayna B Bo3pacte 19-21 roxa:
1 rpymma — CTyIeHTHI, 3aHMMarouuecss cam00 Ha
YpOBHE JIOOWTEINIS B TeUueHHUe 2-3 JeT, 2 rpymma — CTy-
JICHTBI, 3aHUMAIOIINECS Ha JIIOOUTEIHCKOM YpPOBHE
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NPEUMYILIECTBEHHO aHa’pOOHOW Harpy3KoH, Harpas-
JICHHOM Ha yBEJIMYEHHE MBIIIEYHON MACChI C TPEHUPO-
BOYHBIM CTakeM 2-3 Toaa. B kauecTBe KOHTPOIBHOMN
TPYNIBI UCCIEAOBaHbl CTYAEHTHI, HE 3aHUMAIOIIUECs
CIIOPTOM, TIPH 3TOM OTHOCSIIIHECS K OCHOBHOM rpymie
310pOBBSL.

ToTanbHBIE pa3Mepsl TeNa ONPEAEIIUTICE C IOMO-
IBIO AMArHOCTHpYIoIel cuctemsl Tanita, Ha Oa3e Ka-
(henpsl THUTHEHBI, OCHOB JKOJIOTHH M 0e€301acHOCTH
JKU3HEIEATETbHOCTH ANTaliCKOr0 rocynapCTBEHHOIO
MEIUIMHCKOTO yHUBEpcuTeTa. [IporieHTHOE conepxa-
HHE KHMpa ONpeesIoch TakkKe IPU MOMOIIU JaHHOU
cuctemsl. OmpenereHne OCHOBHBIX (U3MOMETpHYC-
CKUX IIOKazaTeJieldl MpOBOAMIOCH Ha Kadeape Memau-
IIMHCKUX 3HAaHUH 1 0€30IaCHOCTH KXU3HEAEATEIbHOCTH
ANTalickoro roCyJapCTBEHHOIO MeNarorudeckoro
YHHUBEPCHUTETA.

W3 coMaTockomMYecKUX IMOKa3aTeled olleHuBa-
JIOCh COCTOSIHHE CBOJIa CTOIIBI 110 €€ OTIIEYATKY C TOMO-
b0 wiantorpada [2]. Cpeau GU3HOMETPUISCKUX IO~
KazaTesel ONpeaersuIiNCh KU3HECHHAs €eMKOCTh JIETKHX
(PKEJI), aprepuanbroe nasnenue (AJl). Ludpsr apre-
PHAIBHOTO JAaBJIICHUS HHTEPIPETHPOBAIIICH B COOTBET-
CTBUU C IIOCIECIHUMHU peKOMeHAauusMu BcemupHoi
opranm3amyu 3apasooxpanerus (BO3). JXXumsnennyro
€MKOCTb JIETKMX ONpeNessUTd NP MOMOIIM CyXOBO3-
JOYIIHOTO CHHPOMETpPA, HCCIEIOBaHME IPOBOIMIOCH
TpH pa3a Mo, yIUTHIBAJICS MaKCUMAaJIbHBIH IOKa3a-
TEIlb.

Ilo pe3ynpTaTaM HCCIEIOBAaHUS MOXKHO CHETATh
BBIBOJI, YTO CTATUCTUYECKH 3HAUUMBIX OTJIHYUI B PO-
CTe y TPYII HE BBIIBICHO. BTopas omsiTHas rpymma
UMeeT CTaTUCTUYECKH 3HAYMMO OOJBIIHNII IoKa3aTesb
BE€Ca M MHJEKC MacChl TeJla TI0 CPABHEHUIO C KOHTPOJIb-
Ho# rpymnmoit (p<0,01). ITokazaTens nporeHTa conep-
JKaHUsI )KUPOBOI TKaHU B OPTraHU3Me Yy CTY/IEHTOB, 3a-
HUMAIOIUecS Ha JIIOONTEIbCKOM YPOBHE MpEeuMyIle-
CTBCHHO aHa’pOOHOW HArpy3Kol, HampaBJICHHOW Ha
YBEJIMYEHUE MBIIICYHOW MAacChl, CTATUCTHYECKH 3HA-
YUMO BhILIE, YeM Yy npeactasureneii KI' u y ctynenTos,
3aHUMaroImuecss caM00 Ha JIIOOUTEIbCKOM YpOBHE.
[Ipn npoBeneHny nccue 0BaHNS BBIIBICHO, YTO Y CTY-
JIEHTOB BTOPOM ONBITHOW I'PYIIIbI IPUCYTCTBYET IIpe-
BhImeHue nuaekca Maccrl Tena (MMT). Cpenamit UMT
rpymsl Ne 2 cocraBnset 26,25+1,12, 4ro sBnsgeTcs mo-
KazaTeJeM O)XXUpeHHs nepBoii crenenu. [IpouneHT xu-
POBOIT TKaHH BO BTOPOH OMBITHOI rpymme 16,82+1,83
CTaTHCTHYECKH 3HAUMMO BBIIIE JAHHOTO MOKa3aTels B
NEPBOM ONBITHON U KOHTPOJILHOM IpyIIax.

[Ipu ouenke cocrosiHus cBoAa crombl y Beex 20
npeacraButeneii (100 %) mepBoil ONMBITHON TPyTMIIEI
orpeziersieTcs CBoYaras, HopMajibHas ctona. Bo Bro-
POl ONBITHOH IpyIIe pacnpencieHUe BBIMISIANAT Clle-
nyrormM obpazom: 10 gemosek (50 %) — croma yruto-
ieHHast, 6 yenosek (30 %) — BEIpaKEHHOE TIOCKOCTO-
mue, ocraBmuecs 4 denoBeka (20 %) uMeroT
CBOJYATYyI0, HOpPMalbHYIO cTOly. B KOHTpoOnbHOM
rpymne y 12 genosex (60 %) ompenenena cBoxuaTas,
HOpMaJjbHasl CTOIA, 5 YEJIOBEK — C YIJIOLIEHHON CTO-
no#t (25%), y Tpoux (15 %) — BEIpa’keHHOE TUIOCKOCTO-
nve. TakuM 00pa3om, B EpBOH ONBITHOH rpy1e (CTy-
JICHTHI, 3aHMMAIOIINECs caM00) CTATHCTHYECKH 3Ha-
YUMO BBIIIE, YEM BO BTOPOU ONBITHOW U KOHTPOIBHOMI

rpynmnax, 4ucjiio Jivi € HOpMaJ'II:HOfI CBOI{‘laTOﬁ CTO-
noii. Y CTYACHTOB, 3aHMMAOIINUXCS NOABEMOM TSKE-
JIBIX TPY30B C IIEJIbI0 YBEJIMUYEHHE MBIIIEYHON MacChl,
CTaTUCTUYCCKU 3HAYMMO Yalle, 4YeM Yy caMOHUCTOB U
yJammxcs, HE€ MOCCIIAONINX CIIOPTHUBHBIE CEKIHNU,
BCTPEYACTCA BBIPAKCHHOC ILIOCKOCTOIIUE. B JaHHOM
ClIy4ae MOKa3aHo Kak TPEHUPOBOYHBIN POLIECC BIUSAET
Ha CBOJ CTOIIBI. B TEPBOM Cj1ydac CBOA CTOIIbI YKPECII-
JIIETCA TOATOTOBUTEIIBHBIMU YIIPAKHECHUAMUA U CIICIIN -
(UKol TEXHUYCCKHX JCUCTBHIA, KOTOPBIC 3a4acTyIO
BBITIOJTHSIOTCS € TTOJIOKECHUS «HAa HOCKax». Bo BTOpOM
CJiy4ac sABJICHUEC BIIOJHEC MOXKET ObITH O6yCJ’IOBJ’IeHO OoT-
CYTCTBHEM OOJKHOTO BHUMAHUA K IIPEABAPUTCIBHOMY
YKPCIUVICHUIO CBOJIa CTOMNBI NEPECI OOJIBIIIUMH Harpys-
KaMH1 Ha HETO, CBA3AHHBIX C IEPEMEMICHNUEM, WIN CTa-
TUYCCKOMY YACPIKaAaHNECM OOJIBIIUX T'py30B.

JlaHHBIE, TTOJY9YCHHBIC TIPH OIICHKE TaKuX (pr3uo-
METPHUUICCKUX noxa:;aTeneﬁ, KakK apTCepuaJIbHOC OaBJic-
uue (A1) v xxu3HeHHas eMKocTh Jerkux (JKEJI), moka-
3aJI1, YTO CPCAHUC NOKA3aTCIIN CUCTOJIMYCCKOIO U Jra-
cronuueckoro AJl mepBod TIpynmbl OTHOCATCS K
ONTUMAaJIbHBIM 3HAUYECHUSM, BO BTOPOIl U KOHTPOJIbHOU
rpynne AJl JeXuT B mpenenax HOPMaJbHOTO Ha rpa-
HUIIC C BBICOKUM HOPMAJIbHBIM JaBJICHUEM. CTaTI/ICTPl-
YCCKH 3HAYUMBIX pa3n1/1q1/1171 B I1IOKa3aTesax AI[ MCKAY
rpynnamu  He BeigBiaeHo. JKEJI mepBoil rpymnmsl
(4786,7£49,93 cm®)cTaTHCTUYECKH 3HAYUMO HPEBbI-
1IaeT 3Ha4eHUs MM0Ka3aTess BO BTOPOM ONBITHON U KOH-
TPOJNEHOW TPyIIaX, MPH STOM HapyIICHHH (YHKIUU
BHCIIHCTO JbIXaHUA B I'pYyINax HE BBIABJICHO. IIaHHOC
pasiuyrie OOYCJIOBICHO MpeoOIagaHueM a’dpOOHBIX
HArpy3oK B TPCHUPOBOYHOM MpoNHecce CTyACHTOB, 3a-
HUMAIOIIUXCs caM0o0.

YuureiBas BBIIICU3JI0KCHHOC, H€06XOZ[I/IMO moa-
YEPKHYTh, YTO BHEAPEHNE TPEHUPOBOYHOIO IIpoIecca
00pBOBI caM00 B (PH3UUECKYIO aKTUBHOCTH CTYyJCHUE-
CKOM MOJIOJICKU ABJIACTCA 3HAYUMBIM 3JIEMECHTOM IIC€P-
BUYHOH NMPOGUIAKTAKA 3a00I€BaHUI MHOTHUX CHUCTEM
opraHusma.
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3TANIBI ®OPMUPOBAHUSA YMEHUI MOHOJIOJTUYECKOT'O BBICKA3BIBAHUS HA
YPOKAX AHTJIMMCKOT' O SAA3BIKA

Abstract
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ooyenm 3KY um. M. Ymemucosa

2. ¥Ypanock, Pecnybnuxa Kazaxcman
Baiinyainaesa H.OK.

Mmazucmpanmra 3KY um. M.Ymemucosa

The article is discusses to such an aspect of speech activity as a monologue utterance. The authors suggest

using visual materials as one of the options for successful monologue training for the development of monologue
speech skills in English language learners. The purpose of this article to study the features of teaching coherent
monologue speech in English lessons and to develop the cognitive processes of students, simultaneously include
several educational aspects and contribute to the formation of motivation for stydy.

AHHOTAN NS

B craTthe paccmaTpuBaeTcs TakOU acleKT PeueBOi IeATENbHOCTH, KAK MOHOJIOTHYECKOE BBICKA3bIBAaHUE. AB-
TOPBI MpeJIararoT UCMOJIb30BaTh BU3YyaJIbHbBIC MAaTCPUaAJIbl B KAYE€CTBE OAHOT'O M3 BAPUAHTOB YCHICIIHOTO 06yqe-
HUSL MOHOJIOTY IS pa3BUTUSA HABBIKOB MOHOJOTHYECKOH peun y n3ydaromumx AHTIIMACKUH SI3BIK. HeJ‘IL Z[aHHOﬁ
CTaTbH - UBYUYUTH 0CO0EHHOCTH 06yquH;1 CBSI3HON MOHOJIOTHYECKOM pc1n Ha ypoKax AHTJIMHACKOTO SI3BIKA U pas-
BUTDH IO3HABATCJILHBIC TPOLECChL O6y‘IaIOH.lI/IXC$[, OIHOBPEMCHHO BKJIHOYATh HECKOJIBKO O6paBOBaTeJ‘ILHHX aCIICK-

TOB U CITOCOOCTBOBATH q)OpMI/IpOBaHI/IIO MOTHBAIIUM K U3YyYCHUIO.

Keywords: English language, methodology, clarity, monologue statement, stimulus, motivation, personality-

oriented/learner-centered approach, education

KiroueBble cjI0Ba: aHTIIMHUCKUHN S3bIK, METOMKA, HATJIAHOCTh, MOHOJIOTHUECKOE BBICKa3bIBAHUE, CTUMY,
MOTHBAIHSL, JINUHOCTHO-OPHEHTHPOBAHHBIN/JINUHOCTHO-OPUEHTUPOBAHHBIHN 1OJ1X0]1, 00pa3oBaHue

One of the most urgent problems in the methodol-
ogy of teaching a foreign language is the problem of
teaching monological speech. Monologue statement is
considered as a component of the communication pro-
cess of any level - pair, group, mass. Recently, in con-
nection with the change in the paradigm of general ed-
ucation, the requirements for the possession of mono-
logue speech have changed significantly. This required
clarification of approaches to teach in monologue
speech, conditioned by a personality-oriented paradigm
that is close to the needs of a modern schoolchild" [1,
p. 41]. We offer to implement a personality-oriented
approach in teaching monologue speech through a sys-
tem of exercises built taking into account the level of
language training, individual style of activity and inter-
ests of students, as well as through the selection of lan-
guage skills means that allow the student to express
their individuality. Monologue speech is a type of
speaking. Speaking as a type of speech activity is pri-

marily based on language as a means of communica-
tion. Language is a system of signs that has developed
in the process of social activity. It is in speech that the
expression occurs the language. Language acts as a
means of communication between people, because it is
understood both by the one who communicates infor-
mation, encoding it in the meanings of words selected
for this purpose, and by the one who accepts this infor-
mation, decoding it, that is, deciphering these meanings
and changing their behavior based on this information.
A monologue is a series of logically and consistently
related sentences that are united by a single content or
subject of an utterance [14, p. 71]. In other words, a
monologue allows you to describe an event, phenome-
non, object, express and expand a certain idea, express
your attitude to a certain problem, argue E. N. Solovova
highlights the following most important characteristics
of the monologue:

1. Purposefulness or conformity to the speech task.

2. Continuous character.
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3. Consistency.

4. Semantic completeness.

5. Independence.

6. Expressiveness [31, p. 125].

It is the monologue that disciplines thinking.
Building his statement logically, the speaker learns to
think consistently. Composing a monologue, it is nec-
essary to build your statement in such a way as to con-
vey your own ideas. Therefore, when composing a
monologue statement, the problem of choosing lexical
and grammatical means is important. Since speech is a
kind of speaking, it is essentially a verbal communica-
tion, a verbal process of communication with the help
of language, which is carried out with the help of words
with certain meanings, fixed in the social experience.
In speech, language finds its expression.

There is no single universally accepted definition
of "monologue speech”. Many scientists, psycholo-
gists, linguists, and educators E. 1. Passov believes that
there is no monologue or dialogue speech, but there are
statements of different levels: at the level of a word, a
phrase, a phrase, a super unit and a text [27, p. 98].

According to I. A. Zimnaya, a monologue is a
smaller or larger part of a dialogue, always assuming
the presence of an interlocutor [10, p. 85]. In accord-
ance with the definition of G. V. Rogova, a monologue
is a form of oral coherent utterance, the presentation of
thoughts by one person [28, p. 145].

The language form should be so developed by this
time that it does not serve as an obstacle, does not pre-
vent students from thinking about the content of the
statement. Also, there are speech-preparatory ones.
They contain a micro-situation, according to which the
student should speak. Although the sample statement is
usually given in the wording of the task, the content of
the statement is completely relevant to the speaker. Dif-
ferent authors necessarily distinguish these two groups
of exercises. | would like to emphasize the main thing
that speaking as a learning goal, that is, mastering the
ability of coherent utterance and conversation, should
be preceded by work on language and speech material.
In other words, students need to provide sufficient
training in the correctness of the phonetic, grammatical
and lexical design of statements. The performance of
the first group of exercises is associated with the use of
speaking as a means of learning and it is reproductive,
in the broad sense of the word, in nature. The second
group of exercises provides students with the oppor-
tunity to creatively use the formulated skills in solving
communication problems. At the initial stage, exercises
are used to prepare for independent utterance. As al-
ready mentioned above, Weiser and Klimentenko con-
ditionally divide the exercises in oral speech into pre-
paratory and speech. The basis of speech exercises is
the ability to speak out or conduct a conversation in
connection with a topic or situation, that is, the ability
to speak out or conduct a conversation in connection
with a topic or situation. The focus of the speaker's at-
tention is no longer on the material being worked out,
but on the content of the speech. The task of speech-
preparatory exercises is the assimilation of the material.
Therefore, these exercises can take the form of both co-
herent statements and dialogues. The ability to express

one complete thought, one statement on a topic at the
level of one phrase is developed. The teacher names the
topic, and the students take turns pronouncing any one
phrase (more precisely, a sentence, because this is not
speaking). If the student utters two sentences, then they
can be two independent statements, there is no manda-
tory connection between them. Use such exercises of
the following types:

1. Reproduction - imitative reproduction of a
speech sample. It is performed during the choral repro-
duction of the speech unit, but only after the teacher is
sure that each student has realized its meaning and the
new sounds have been worked out. Choral reproduc-
tion, first, involves all students at once, second, "re-
moves fear" from insecure students, and third, helps the
teacher to hear inaccuracies in the reproduction of the
speech pattern in individual students (and as a rule, he
knows such students in a group), which he fixes in
memory, in order to provide them with greater assis-
tance in individual pronunciation. The chorus can be
repeated 2-3 times, after which it is necessary to indi-
vidually pronounce in the sequence strong medium
weak student. Thus, the weak student gets the oppor-
tunity to hear the correct sound of the sample several
more times. When performing an individual pronunci-
ation, the teacher ensures that the pronunciation is cor-
rect and corrects all inaccuracies.

2. Substitution - the speech sample is filled with
other lexical units known to students and thus condi-
tions are created for involuntary memorization of the
grammatical structure, since the attention of children
when performing this operation is directed to the se-
mantic (semantic) side of the utterance, since the re-
placement of words also changes the semantic content
of the speech sample. Substitution is somewhat more
difficult than the previous operation. If the reproduction
does not require any changes in the sample from the
students, then when substituting, he must remember the
sample itself, understand which element of it needs to
be replaced, remember the word given by the teacher or
find it in memory, make a substitution and reproduce
the sample with a new content.

3. Transformation. The most difficult and very im-
portant for speaking is transformation and, therefore,
requires careful training of students in its formation.
Transformation exercises best shape your grammar
skills. Transformation requires a lot of intellectual ac-
tivity of students, since when it is performed, a given
sample is reconstructed, and for this it is necessary not
only to know what needs to be done, but also to be able
to do it quickly. For example, a teacher puts an object
(a book) on the table and says: There is a book on the
desk. Then he puts down two or three more books and
says: There are books on the desk. Using different sub-
jects and varying their number, the teacher first gives
the original statement in the singular, then this function
is performed by one of the students, and the children,
looking at the changed number of subjects, transform
the statement into the plural. In the example given, stu-
dents must put the noun in the plural, and for this, dis-
card the indefinite the article, since it is not used in the
plural, and add s to the noun; to coordinate the noun
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with the verb, in this case is replaced by are and say:
There are ...s on the table.

4. Combining monologue statements with or with-
out a plan. It allows students to develop the skills of
operating with different structures, depending on the
task at hand. Students have great difficulty in combin-
ing the grammatical elements of structures known to
them and the structures themselves when constructing
statements. Therefore, they need to be taught to com-
bine the newly assimilated material with the previously
mastered one.

For example, students can be given a task to listen
to a sample statement of 3 sentences and ask them to
build a similar one. At the secondary level, the teacher
should teach students the following:

» Make oral reports on the topics covered

* Express their attitude and explain it

» Master new types of monologry statements

* Teach spontaneous speech

At the senior level:

Put statements based on unprepared speech-pre-
text stage (improving grammatical, phonetic, lexical
skills)

Text stage (working on the text - purposeful com-
menting on the material, the development of reproduc-
tion abilities)

Here there are 2 sub-stages:

Prepared monologue speech (report)

Prepared monologue speech (story on request,
statement of point of view). The statement is built with-
out a preliminary story of the teacher, without key-
words.

Also, in the conditions of learning a foreign lan-
guage at school, you can talk about different levels of
formation of monologue speech, depending on the cre-
ativity and independence that the student shows.

Level I- reproductive. At this level, students
speech creativity is not assumed, and, therefore, it is
characterized by a lack of independence both in choos-
ing the language design (how to say it) and in determin-
ing the content (what to talk about), it is usually set
from the outside.

Level II- reproductive and productive. At this
level, some elements of creativity and independence of
utterance are already assumed. They can manifest
themselves in varying the learned language material,
using it in new ways.

Level 111 —the level of productive monologue oral
speech. It is characterized by the fact that the student,
based on his language and speech experience, can ex-
press his attitude to facts and events, give an assess-
ment, and build a statement in accordance with his plan.

Speaking, especially in monologue form, is very
difficult for the student, both in their native and in a
foreign language. It has to do with choosing what to say
and how to say it, etc. As mentioned earlier, the for-
mation of this complex skill should proceed with the
help of supports that can be associated with both the
content and the form of presentation, as well as simul-
taneously with both.

Monologue speech is very often used to control
the speech activity of the student. Separate the external

and internal monologue. In the context of foreign lan-
guage education, the value is precisely the external
monologue directed by the speaker at the listener, and
not at himself. In turn, an external monologue can act
as a narrative about any events, a description, or a dis-
cussion on a specific topic. All these types of mono-
logue statements are characterized by the use of a cer-
tain set of vocabulary, grammatical and syntactic
means, the completeness of the content, and duration.
But, nevertheless, such common tasks as retelling close
to the text (almost by heart), can be diluted with other
more creative tasks. After all, it is clear that with a sim-
ple retelling, the student simply learns the necessary
sentences, not always fully understanding their content
[3, p. 158]. To avoid such situations, students should be
interested in. To do this, you can suggest using visual
aids. This need is due to the fact that the skills and

abilities of monologue statement in a foreign lan-
guage are not required, not only in the conditions of a
foreign language linguistic environment, but also in the
framework of various state and international exams, as
well as tests for knowledge of a foreign language. Such
visual materials can be used to develop monologue
skills. You can choose an online service as one of the
image sources https://storybird.com/ [4].

The support for a monologue of the reproductive
level can be a structural "skeleton", the purpose of
which is to help students both remember and reproduce
the text. The “skeleton” can be projected on the screen,
written on a blackboard or on cards. For example, when
showing a picture of a horse, the teacher offers the stu-
dents of the 2nd grade the following structural "skele-
ton": This is..., This is home .... He ..., He lives..., He
eats .... He drinks .... I like... very strongly.

Performing such a task on their own in the class-
room or at home, the student can make their own sup-
ports for the statement (and this should be taught).
These can be keywords, individual important sen-
tences, or sketches (who can).

In conclusion, it should be noted that school edu-
cation cannot sufficiently ensure the true mastery of
oral speech. Therefore, taking into account the learning
conditions and the nature of the monologue, it is advis-
able to establish 3 levels of mastery in secondary
school: intermediate, advanced and high, taking into
account different learning conditions (different types of
schools). The general education school in its majority
can provide an average level (it can be called basic), the
main purpose of which is to form skills in reading and
understanding texts and the development of oral speech
based on the text in the form of description and narra-
tion. At the same time, such parameters of monologue
speech as coherence and logical sequence must be pre-
sent.
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In the 21st century, human-centered learning
comes to the fore. In linguistics, anthropocentrism is
also traced, since a language cannot be considered in
isolation from its creator or author. The first studies of
the individual author's style are associated with the
names of Yu. N. Tynyanov, Yu. N. Karaulov and V.V.
Vinogradov, who in the middle of the 20th century
studied the linguistic personality on the extra linguistic
level. [3, p. 89] In particular, V.V. Vinogradov intro-
duced the term "linguistic personality”. [6, p. 175]

Now it is a rapidly developing area, the study of
which arouses enthusiasm not only among scientists-
specialists, but also among ordinary readers. The
presentation of an individual author's style is closely in-
tegrated with the idea of a concept, since considering
the manner of the writer, the writer draws attention to
the key concepts that are found in his texts.

For many years, the researchers have been analyz-
ing the artistic means of expressiveness of writers and
poets. If the author chooses one or another method to
create expressiveness, this reflects his picture of the
world. The choice of linguistic models in the author's
style depends on the writer's verbal activity and his mo-
tives [5, p. 92]. Such an individual author's style of the
writer has received the concept of "idiostyle" in modern
linguistics.

Let's consider the concept of "idiostyle" in linguis-
tics. It has several definitions, but we will focus on the
following. Idiostyle (individual style) is a system of
substantive and formal linguistic characteristics inher-
ent in the work of a certain author, which makes the
author's way of linguistic expression a unique embodi-
ment in these works [7, p. 8].

The study of the language of fiction provides am-
ple opportunities for analyzing the linguistic personal-
ity, therefore, the object of our research is the idiostyle

of Harper Lee, and the subject is directly the main com-
ponents of her idiostyle, such stylistic devices as slang,
metaphor and repetitions, to name but a few.

Since the action of the novels "To kill a mocking-
bird" and "Go, set a watchman" takes place in the South
of America in the 20th century, Lee's characters tend to
use slang, which consists of typical expressions (ain't,
wanta, yessum, I'll knock you bowlegged), as well as
grammatical errors inherent in people of that time and
place of residence.

In the novel, epithets are freely presented, which
accentuate its general qualities, features and signs in
objects or phenomena. For readers, epithets are pre-
sented as pictorial images that emphasize their distinc-
tive properties [4, p. 55]. For instance:

1. an ominous voice

2. a pompous, narrow-minded old lady.

As a rule, epithets are formulated by adjectives.
Lee, using them, emphasizes those properties and fea-
tures of the phenomenon she depicts, for which she
wants to address the reader's attention. Through the ep-
ithet, the writer concretizes the actions and their prop-
erties.

In the text "To kill a mockingbird" you can see
such a lexical device as personification, one of the
forms of metaphor. For example, "the ceiling danced
with metallic light". Naturally, the ceiling cannot dance
in the literal sense of the word, and this just adds ex-
pressiveness, since they were just reflections from
buckets. The same with the example "Summer was our
best season: it was sleeping on the back screened porch
in cots”. The inanimate phenomenon "summer" ac-
quires the qualities of an animate one, capable of
"sleeping". If we consider the metaphor in this text,
then it can be illustrated using the expression "A storm
of laughter”. Here there was a transfer of the phenome-
non of the storm to laughter [4, p. 51].
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Also in the text of the novel "Go, Set a Watchman"
the author uses hyperboles, which serve as a means of
exaggeration [4, p. 61]. For example, "Calpurnia nearly
took the skin off her with the rough towel". Of course,
it is impossible to rip off the skin with a towel, this ex-
aggeration only shows how powerful Calpurnia rubs
Scout.

Along with lexical means, the author also uses
syntactic ones. In the novel, the most common figures
of speech are repetition, ellipsis, and others.

So, repetition is one of the main techniques of ar-
tistic expression. For example, "She never questioned
it, never thought about it, never even realized that be-
fore she made any decision of importance”. In this sen-
tence, the author, using the repetition of negative parti-
cles "never" tries to convince the reader that the main
character has absolutely never thought before making
an important decision.

Thus, the repetitions presented in this novel carry
out the functions of increasing the expressiveness, the
function of intensifying, which undoubtedly manifests
an impact on the reader's thought [4, p. 66].

Ellipsis, on the other hand, is a stylistic figure that
is created by skipping words, the meanings of which are
easy to recover from the context [4, p. 72]. For exam-
ple, "The house was low, was once white with a deep
front porch and green shutters.” In this case, the subject
"The house" is omitted in order to eliminate unneces-
sary repetition, and its meaning is simply restored, be-
cause the sentence describes events that happen specif-
ically to the house.

In addition to syntactic means, alliteration (initial
rhyme) and assonance (repetition of initial vowels) ap-
pear to be quite picturesque and effective expressive
means [4, p. 47].

For example, consonants, especially hissing
sounds, have a dual effect. For example, the sounds in
the words “still and silent” have a calming effect, and
in the phrase “shotgun shattered” the sounds seem to
warn of danger. In the combination of the name "Miss
Priss”, the consonant sounds "s" seem to tease the
owner of this name. Sound-generating here affects the
reader's hearing and is considered as an additional
means of extracting information, that is, as an applica-
tion to the main lexical meaning.

Alliteration, like assonance in these options, does
not perform any semantic function. They are a means
of sensory influence, a kind of melodic accompaniment
that enhances the conditioned rhythm of the narrative,
imperceptibly conveying the author's disposition.

As for the lexical composition of Harper Lee's
works, the conversational and neutral style prevails
there. Examples of colloquial expressions: Often as not;
who's so high and mighty; parceled out our roles. Also
in the text there is a vocabulary related to the legal
sphere - the probate judge; perpetrated a near libel;
Change of venue.

From all the examples we have proposed, you can
see that author Harper Lee uses various means to em-
phasize her individual style. Thus, we can conclude that
the texts of the books "To kill a mockingbird" and "Go,
set a watchman™ are very expressive, emotional, and the
characters are bright, lively, and each with their own
character and specificity of speech, which is demon-
strated, for example, by a well-delivered speech Atticus
and the southern slang of their servant. Both of these
works perfectly highlight the individual style of the
writer Lee Harper.

References

1. Lee, Harper. To Kill a Mockingbird. Harper-
Collins: 1960 (Perennial Classics edition: 2002).

2. Lee, Harper. Go Set a Watchman, New York,
NY: Harper, An Imprint of HarperCollinsPublishers,
(2015) 190 p.

3. Karaulov, Yu.N. Russian language and lin-
guistic personality / Yu.N. Karaulov. - Moscow:
Nauka, 1987 .- 89 p.

4. Koksharova N.F. Lectures on Stylistics( Eng-
lish): textbook, 2011 - 104 p.

5. Pishchalnikova V.A. The problem of the
meaning of a literary text: a psycholinguistic aspect.
Novosibirsk: Novosibirsk State University Publishing
House, 1992. -134 p.

6. Vinogradov V.V. About the language of fic-
tion / V.V. Vinogradov - Moscow: State. Publishing
house, 1930 .- 175 p.

7. Zolyan, S.T. From the description of the idio-
lect to the grammar of the idiostyle / S.T. Zolyan // Lan-
guage of Russian poetry of the 20th century: collection
of works. scientific papers. - Moscow, 1989.- 91 p.



German International Journal of Modern Science Ne13, 2021 35

PHYSICAL SCIENCES

EQUIVALENT CIRCUIT MODEL OF THE SOLAR CELL

Abstract

Ismoilov U.,

Independent researcher
Siddikova S.

Teacher of physics

Komilov M.,

Master student

Eraliyev A,

Bachelor student

Andijan State University

Azimov S.,

Bachelor student

Sotvoldiyev O.,

Bachelor student

Zulunova M.

Bachelor student

Andijan machine building institute
DOI: 10.24412/2701-8369-2021-13-35-36
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The diode model is widely used in the study and
mathematical modeling of the solar cell [1]. Figure 1
shows a single diode equivalent circuit model. In this
case, the current in the I, circuit, the current in the Ip

diode, the current in the Isy shunt resistor, the Rsy shunt
resistor, the Rs-series resistor, the total current | and the
photocurrent V [2]. There is a connection between these
parameters.

Figure 1. Equivalent circuit model of the solar cell

Ideally, the volt-ampere characteristic of a solar
cell is as simple exponential as the volt-ampere charac-
teristic of a diode [3].

1=l — Iy (exp (%) - 1) (1)

Where: | — current, lo — dark current, 1, — photo-

current, g-charge, V — voltage, T — absolute tempera-
ture, k — Boltzmann constant.

If we also take into account the above series and

shunt resistances, a more perfect equation emerges [4].

I=1Ly—1I (exp (M) - 1) AL 2)

nkT Rgn

Where: Rs — series resistance, Rs — shunt re-
sistance, n — ideality coefficient.

The main photoelectric parameters of a solar cell
are fill factor, maximum power, efficiency, salt voltage,
short-circuit current and photocurrent [5].

The magnitude of a short circuit is directly related
to the wavelength of the light. The external quantum
efficiency can also be determined by the dependence of
the short-circuit current on the wavelength [6]. It is easy
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to use and explain Formula 3, 4, 5 and 6 to calculate the
total short-circuit current.

I = J;° Le(D)da ®)
No = [ N(D)dA @)
ny =" N — expl-a()h]di  (5)
Ise = Wy + W)neounaqNo (6)

Where: A —wavelength, No — total photon number,
N(A) — photons number in exactly A wavelength, h —
thickness, W1 — width of p type, W> — width of n type,
a(L) —absorption coefficient, ncon — collection factor, na
— photon absorption factor, q — charge.

One of the most important quantities in the math-
ematical modeling of the solar element is the amount of
reverse current [7]. Depending on its value, the amount
of salt operating voltage can be calculated. It is calcu-

lated using formula 7. In this case, statistics were used.
q . 150 L m3 . [ x?

IO = E ? T u ex_ldx (7)
Where: g- charge, lp — dark current, ¢ — Stefan-

Boltzmann constant, T —temperature, k — Boltzmann
constant, u = i—*‘T’ Ey — bandgap energy.

The photocurrent is the current when the solar cell
is illuminated. It's hard to turn it off because chargers
have very little lifespan. Photocurrent can be calculated
from the light spectrum [8]. This is because the current
produced is directly related to the wavelength of the
light [9]. To calculate it, the solar cell is integrated from
the minimum energy to the maximum energy of the ab-
sorbing photon, as shown in formula 8 [10]. In this case,
the spectrum of light was considered to have a certain
function. If it does not obey a specific function, it is
considered as a discrete sum.

In = q" [y f(E)dE (®)

Where: g — charge, Ipn — photocurrent, f(E) — spec-
tral derivation of light, Emin va Emax — minimum and
maximum energy of photons.

The fill factor is used to determine the quality of a
solar cell and the quality of its illumination. The fill fac-
tor of normal solar elements is in the range of 70-85%.
Formula 9 is used to calculate it.

FF = JmepUmpp (9)

]SCUOC

Where: FF — fill factor, Jmpp — current density in
maximum power point, Umpy — Voltage in maximum
power point, Jsc — short circuit current, Uy — open cir-
cuit voltage.

In conclusion, a diode model can be used to deter-
mine the photoelectric parameters of solar cells. Be-
cause this model differs from the rest of the models by
its simplicity and clarity.
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It is more important to study multi-transition solar cells than single-transition solar cells. This is because
spectral imbalances can be eliminated by creating multiple transitions. Heterogeneous transitions are the basis of
many transitions. Therefore, heterogeneities have been studied in this study.
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Heterogeneity is the p-n transition made up of two
different materials [1]. There are also silicon-based het-
eroconducting solar cells [2]. Today, scientists are ex-
tensively studying ZnO / Si heterosexual solar cells [3].

From Figure 1 we can use ZnO as an emitter [4] and we
can see the reason from the zone diagram shown in Fig-
ure 1.

Solar
Ag Radiation
caontact
R
0.1um I n-type c-Zn0O
F
160 um p-type c-Si
v P+
Al back coating/contact

Figure 1. The structure of a solar element with heteroconductivity ZnO-n/ Si-p

Zn0 is used to separate the pair of electron cavities
formed in the base and to act as a potential barrier for
the holes [5]. Because its bandwidth is three times the
bandwidth of silicon [6].

The efficiency of a silicon-based heterostructural
solar cell depends on the electronic proximity of the
emitter material [7]. In Figure 2 | can see that the effi-

ciency of the solar cell depends on the electron proxim-
ity. In this case, the highest efficiency of ZnO with an
electron affinity in the range of 4 eV to 2.3 eV was de-
termined by modeling [8]. Therefore, Figure 3 shows
the results of a solar cell made mainly of ZnO with an
electron affinity in this range. It is known that the max-
imum efficiency of this solar cell is 20.3% [9].
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Figure 2. Band diagram of ZnO-n / Si-p heteroconducting solar cells

The efficiency of a silicon-based heteroconductor  eling in Figure 4, we can see that the maximum effi-
solar cell is directly related to the bandwidth of the ciency is 3.21 eV. It was found that a solar cell with an
emitter material [10]. From the result obtained by mod-  electron affinity of 4.4 eV has the highest efficiency.

20
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Figure 3. Dependence of the efficiency of a silicon-based heteroconducting solar cell on the electron proximity
of the emitter material
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Figure 4. The dependence of the efficiency of a silicon-based heteroconducting solar cell on the width of the for-
bidden zone of the emitter material



German International Journal of Modern Science Ne13, 2021 39

References

1. Aliev, R., Abduvoxidov, M., Mirzaalimov, N.,
and Gulomov., J. (2020). Kremniy asosli quyosh ele-
mentlarida rekombinatsiya va generatsiya jarayoni.
Science and Education, 1(2), 230-235. doi:
10.24412/2181-0842-2020-2-230-235

2. Gulomov, J., Aliev, R., Nasirov, M., and
Ziyoitdinov, J. (2020). Modeling metal nanoparticles
influence to properties of silicon solar cells, Int. J. of
Adv. Res. 8(Nov), 336-345;
doi.org/10.21474/1JAR01/12015

3. Gulomov, J., Aliev, R., Abduvoxidov, M.,
Mirzaalimov, A., Mirzaalimov, N. (2020). Exploring
optical properties of solar cells by programming and
modeling. Global Journal of Engineering and Technol-
ogy Advances, 5(1), 032-038;
doi.org/10.30574/gjeta.2020.5.1.0080

4. Aliev, R., Gulomov, J., Abduvohidov, M. et
al. (2020) Stimulation of Photoactive Absorption of
Sunlight in Thin Layers of Silicon Structures by Metal
Nanoparticles. Appl. Sol. Energy 56, 364-370;
https://doi.org/10.3103/S0003701X20050035

5. Gulomov, J., Aliev, R., Mirzaalimov, A.,
Mirzaalimov, N., Kakhkhorov, J., Rashidov, B., &
Temirov, S. (2021). Studying the Effect of Light Inci-
dence Angle on Photoelectric Parameters of Solar
Cells by Simulation. International Journal of Renewa-
ble Energy Development, 10(4), 731-736.
https://doi.org/10.14710/ijred.2021.36277

6. Aliev, R., Abduvohidov, M., & Gulomov, J.
(2020). Simulation of temperatures influence to photo-
electric properties of silicon solar cells. Physics & As-
tronomy International Journal, 4(5), 177-180.

7. Gulomov, J., Aliev, R., Abduvoxidov, M.,
Mirzaalimov, A., Mirzaalimov, N., & Rashidov, B.
(2020). Mathematical model of a rotary 3D format
photo electric energy device. World Journal of Ad-
vanced Research and Reviews, 8(2), 164-172.

8. Abduvohidov Murodjon Komilovich, Mir-
zaalimov Avazbek Alisherovich, Ziyoitdinov Jahongir
Norboevich, Mirzaalimov Navruzbek Alisher Ugli,
Gulomov Jasurbek Zhurakhon Ugli, & Madaminova
Irodakhon Madaminjon Kizi (2020). Creation of new
numerical simulation programs and platforms for solar
cell simulation. Universum: Engineering Sciences, (6-
1(75)), 14-17.

9. Aliev, R., Frank, B., Zhasur, G., Abduvokhi-
dov, M., Aliev, S.,, & Rashidov, B. (2021).
FLEXOPHOTOVOLTAIC EFFECT IN
SEMICONDUCTOR P-P-STRUCTURES. Univer-
sum: Engineering Sciences, (4-4 (85)), 77-81.

10. Mirzaalimov, A.A., Gulomov, J. Zh.U., & Ab-
duvokhidov, M.K. (2020). CREATION OF A NEW
GENERATION OF PHOTOELECTRIC POWER
DEVICES WITH A HIGHLY EFFICIENT SILICON
BASE. Universum: Engineering Sciences, (6-3 (75)).


https://doi.org/10.3103/S0003701X20050035
https://doi.org/10.14710/ijred.2021.36277

40 German International Journal of Modern Science Ne13, 2021

TECHNICAL SCIENCES

AMORPHOUS SILICON AND PEROVSKITE BASED SOLAR CELLS

Abstract

Ismoilov U.,

Independent researcher
Siddikova S.,

Teacher of physics

Komilov M.,

Master student

Eraliyev A,

Bachelor student

Andijan State University
Zulunova M.,

Bachelor student

Alijonov A.

Bachelor student

Andijan machine building institute
DOI: 10.24412/2701-8369-2021-13-40-42

Much of the research currently being done in the field of solar cells is focused on improving amorphous

silicon and perovskite-based solar cells.
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Today, there are also flexible types of silicon-
based solar cells (Figure 1) [1]. Flexible solar cells are
mainly made of amorphous silicon [2].

The absorption coefficient of amorphous silicon is
10 times higher than that of crystalline silicon [3].

Therefore, the technology of coating the surface of
crystalline silicon with thin amorphous silicon has been
developed [4].

Figure 1. A flexible amorphous silicon-based solar cell

An amorphous silicon-based solar cell is shown in
Figure 1. In this structure we can see the pin solar ele-
ment [5]. Amorphous silicon-based solar cells are
mostly thin. This is to reduce the amount of recombina-
tion of charge carriers formed in amorphous silicon [6].
We know that the rate of recombination of the light ab-
sorption coefficient is directly proportional to the base
thickness of the solar cell. In order for a solar cell to

have a high efficiency, it must have high absorption and
minimal recombination. For example, the optimal
thickness for ordinary crystalline silicon-based solar
cells is 170-250 microns [7]. Because its absorption co-
efficient is low. For an amorphous silicon-based solar
cell, the optimal thickness is around 0.1-1 pm [8]. Be-
cause amorphous silicon has a large amount of absorp-
tion and recombination [9].
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Figure 2. Structural appearance of an amorphous silicon-based solar cell and the dependence of the external
quantum efficiency on the wavelength.

The efficiency of the structural amorphous silicon-
based solar cell shown in Figure 2 is 9.77% [10]. Since
the external quantum efficiency described in Figure 4.B
depends on the light wavelength, the maximum quan-
tum efficiency corresponds to a wavelength of 580 nm
and has good efficiency in the 400-700 nm wavelength
range. we can see.

By the 21st century, there has been a radical shift
in the field of materials science. This is due to the dis-
covery of a new semiconductor perovskite material.
There are many types of perovskites. The most com-
mon of these is the ABX3 structural perovskite. This is
because it can be used as an absorbent layer in solar
cells. Metalammonium (MA), Formaidium (FA), Cs,
Rb, B can be replaced by Pb2 + and X can be replaced
by ClI-, Br-, I-.

Figure 3. ABX3 perovskitening structure

Today, the efficiency of perovskite solar cells has risen to 22%. This is due to the fact that the interest in him is

growing day by day.
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Figure 4. Schematic and energy structure of the Perovskite solar cell.
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Perovskite uses aluminum and gold as the contact
received in the solar cells. Figure 4.a illustrates the
structure of a simple perovskite solar element. In this
case, HTL is a layer that conducts holes well, and ETL
is a layer that conducts electrons well. By forming this
layer, the amount of recombination is drastically re-
duced. Figure 4.b shows an energy diagram of a perov-
skite solar cell. We can see that 0.7 eV is used for the
transfer of electrons from the perovskite to the ETL
layer, and 0.18 eV for the transition of the cavity from
the perovskite to the HTL, and this value is very small.
This allows it to reach the contacts without losing en-
ergy.
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The article is devoted to the main types of alternative energy sources and their development in the Russian
Federation. In 2020, despite the pandemic and the lockdown of the economy, emissions of toxic substances into
the atmosphere reached another record high. One of the solutions to this problem should be "green" power stations.
The article shows the difference between renewable and alternative energy sources. An important emphasis is
placed on the experience of other countries that are actively implementing "green™ technologies in everyday life,
and the possibility of using them in Russia. The article presents the forecasts of authoritative publications about

the prospects of renewable energy sources.
AHHOTaNMs

JlaHHast cTaThsl OCBSIIIIEHA OCHOBHBIM BHJIaM albTEPHATUBHBIX NCTOYHUKOB YHEPTHHU, UX Pa3BUTHIO B Poc-
cutickoit ®enepamuu. B 2020 roay HeCMOTps Ha TAHAEMHIO U JIOKAAYH YKOHOMUKH BBIOPOCHI TOKCUIHBIX BEIIECTB
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B aTMoc(epy AOCTUTIN OYEPETHOTO PEKOPAHOro 3HaueHHs. OJJHUM M3 PELICHUH 3TOH MpoOIIeMbl I0JDKHBI CTaTh
«3EJICHBIC» YHEPreTUUECKHEe CTaHIMK. B cTaThe yKa3aHO OTIMYHE BO30OHOBISIEMBIX OT aJbTEPHATUBHBIX UCTOY-
HHUKOB ?Hepruu. HemanoBaxHbIil akLIeHT AeIaeTcs Ha OIBITE APYTUX CTPaH, AKTUBHO BHEAPSIOMIUX «3EIEHBIC)
TEXHOJIOTHH B OBCEIHEBHYIO KU3Hb, BOZMOXKHOCTH IIpUMeHeHUs B Poccun. B pabote npuBeneHs! NpOrHO36I aB-
TOPUTETHBIX U3aHUH HACUET MEPCIEKTUB BO30OHOBIISIEMbBIX HCTOYHUKOB SHEPTHH.

Keywords: ecology, alternative energy sources, renewable energy sources.
KiaroueBble ciioBa: OKOJIOTHs, aIbTEPHATUBHBIE UCTOYHUKHU DHEPTUH, BO300HOBJIIEMbIE NCTOYHUKHU SHEP-

TUM.

Ectp nmu 4enoBek, KOTOPHI HE 3amyMbIBaiICS 00
skosioruu? [ToTok TPEeBOKHBIX HOBOCTEH O COCTOSIHUU
OKpYXarollei cpenbl YCUIUBAETCsl U30 JHS B JEHb, U
JlaXke BCeCUJIbHAs TaHIEMHUs HE CMOIJIa MEpeIOMUTH
9Ty TEHACHIIUIO.

CornacHO CTaTHUCTHKE TMOCJE€ CaMOU30JIALUH,
KaX]IbIil YeTBEPTHIA POCCUSIHHH CTaT OECIIOKOUTHCS 00
SKOJIOTHIECKUX Tpobnemax [1]. B atom Her Huuero
YAUBUTENBHOr0, Bellb B Mae 2020 rona cpenHss KOH-
ueHTpauuss CO2 gocTuria O4YepeaHOro PEKOPIAHOIO
3nayenus B 417,1 ppm [2].

Jlupmeps! Mo 3arpsA3HEHUIO OKPYXKAIOIIEH Cpensl -
Kuraii, Coequnennnie llltater AMepuku u Uuaus. Ha
HX JTOJIFO TIPUXOJAUTCS OKOJIO TIOJIOBHUHBI OOIIIEMUPOBBIX
BBIOPOCOB, CPEIM KOTOPBIX IIABHOE MECTO 3aHUMAIOT
MPOJYKTHl TMPOMBIIUIEHHOCTH, JJIEKTPOHUKHU, DHEpTe-
TUYECKOM OTpaciu U TpaHCIOpPTa.

PexopaHoe cokxpalieHue 3arpsi3HEHUH TOKa3bl-
BaroT Hosas 3enannus, Hopserus, leenus. B stux
CTpaHaX AaKTHBHO IIPUMEHSIOT «3CJIEHBIC)» HAJIOTH,
MPaKTUKYIOT pa3geneHue Mmycopa Ha 10—15 kaTeropuid,
MIEPEXOAAT Ha OE30TACHBIN Il OKPYXKAIOIIEH Cpeabl
TPAaHCHOPT, B 00IIIEM, TOTPEOISIFOT OCO3HAHHO U ITepe-
pabaTeIBatoT mopsaaka 99% orxonos. llIBenus, Hanpu-
Mep, k 2040 rogy mIaHUpyeT IPOU3BOIAUTE JIEKTPHUE-
CTBO TOJIBKO Ha OCHOBE BO30OHOBIISIEMBIX UCTOYHUKOB
sHeprui [3].

JelicTBUTENIBHO, TOMUMO MPOYMX PEUIEHUH, KO-
JIOTH TIPEeAJIaraloT Mepexo/] Ha abTePHATUBHBIE UCTOYU-
HUKH SHeprud. Tak v 3¢ dexkTHBHO 310 pemrenue? Ka-
KHe BHJIBI AITEPHATHB yKE MPECTaBICHEI U pa3pado-
TaHpl? KakuMU JOCTOMHCTBAMH W HEIOCTaTKaMHU
o0magaroT 00pasmel? Uto 310 BooOmIEe Takoe?

Urak, anpTepHATHBHBIC HCTOYHUKH YHEPTHHU — 3TO
BCE MCTOYHWKH SHEPTUHU, OTIWYHBIE OT HedTH, rasa,
yris, T€YEHWM pEUYHBIX BOJ WU aTOMHOM 3HEPIHH.
WNubiMu cioBaMu, BO30OHOBIISIEMbIE U HEBO300OHOBJISIE-
MbI€ HCTOYHUKH, UCTIOIH30BAaHUE YHEPTUU KOTOPHIX Ha
COBPEMEHHOM JTare pa3BUTHs DHEPTETUKH MPHOOpe-
TAeT XO3SIMCTBEHHYIO 3HAYUMOCTH [4].

JIpyruM e TOHSITHEM SIBISIETCS BO30OOHOBIIsIEMAast
SHEPrHs — YHEPTHUs, 00pa3yIOIIKecs Ha OCHOBE MOCTO-
STHHO CYUIECTBYIOIIMX WJIM MEPUOJUYECKH BO3ZHUKAIO-
IIMX MPOLECCOB B NPUPOJE, a TaKXKe >KU3HEHHOM
LHUKJIE PACTUTENBHOIO U dKUBOTHOT'O MUpa U KU3HEIe-
SATEIEHOCTH YeIOBeUecKoro obmiecTra [5].

OCHOBHOE WX Pa3UYUe COCTOMT B MpodiIeMe OT-
HomeHust K '9C nu ADC —3T0 BO30OHOBIISIEMbIE HCTOY-
HUKH, HO UX PEIKO NMPUYUCISIOT K aJIbTePHATHBHBIM.
OCHOBHBIE TIPHYMHBI: CTPOUTENBCTBO M pabdora I'DC
MIPUBOIMIIH K TIEPECETICHUIO MECTHBIX XKHUTENEH, u3Me-
HeHuto dkocucteMm, a ADC u3-3a HEMPaBUIBHON JKC-
TUTyaTaluy — K TEXHOTEHHBIM KaTacTpodam.

3a nmocnegune 10 et 1o BO30OHOBISIEMBIX HC-
TOYHHMKOB 3HEpruu yBeauumiachk Ha 10%, 3ToT nokasa-
TEJIb BBIIIE CAMBIX CMEJBIX IPOrHO30B IBYXTHICSUHBIX
rojoB. IloaToMy HBIHEIIHUE HpefcKa3aHMs, Kyaa Oll-
TUMHCTHYHee npeasiaymux. Ilo mpornosy «Ckorn-
koBo», kK 2040 rony BUD obGecneuar 35-50 % mupo-
BOTO IIPOM3BOJICTBA AJIEKTPodHepruu u 19-25 % Bcero
sHepronoTpedierus [6]. OcTtaHOBUMCS ke TTIOApOoOHEe
Ha TEPENOBBIX METOJaxX BBIPAOOTKH 3IIEKTPOIHEPTHH,
UX paclpoCTpaHCHHUH B MUPE U pa3BUTHH B Poccun.

IlepBoe — conmueunas 3nepreTuka. [lo KOHCTPYK-
WU Pa3INIaloT CONIHEUHBIE OaTapen OameHHOTro, Go-
TORJIEKTPUUECKOTO, TapeiapyaToro, KOMOWHHPOBaH-
HOTO BHJIOB. SIBisieTcst Hanbosiee pa3BUTHIM albTepHa-
TUBHBIM HCTOYHHKOM »Hepruu B P®. Cpenu
JOCTOMHCTB JIJaHHOTO BHAA IPOU3BOACTBA HIHEPTUHU
HEHCYepIaeMoCTh, OoJbIlas 00JNacTh NPUMEHEHHS,
OeciryMHOCTb. Cpeii HEJOCTaTKOB MOXKHO BBIICIIUTD
JOPOTOBH3HY, HETIOCTOSHCTBO PaOOTHI U3-3a MTOTOIHBIX
YCIIOBHIA, KOO QHUIINEHT ITOJIE3HOTO NEHCTBHSA He Ooee
30%, a B cpeJHeM, MHOTO MEHBIIIE, OOJBINE IIOMIAIH
JUTS pa3MelieHus Oarapei. Poccuiickue cTaHINH, B Oc-
HOBHOM, pasMmemnieHsl B bypsarum, bamkoprocrane,
Kpremmy, Openbyprckoit oomacti. BeipabaTreiBatoT OHI
MmeHee 1% Bcelt mpon3BoANMON 31eKTpoIHeprun B PO.
Haunbonee morminas renmuoanekrpoctanius B Poccun —
ITeposo, Kpeim. E€ mukoBast momuocts 106 MBT, ans
CPaBHEHMs KUTAUCKUN COJIHEUHBIH mNapk «T3Hrap»
criocoben nmpousBoauts 1,5 I'Bt anepruwu, okosio 1 BT
BeipabareiBaeT 1 COC B AGy-/labu.

Bropoe — BerpsiHble ycTaHOBKH. CyIIecTBYIOT
Ha3eMHBbIe, NPHOpEKHbIE, MIeNb(OBbIe, IUIABAIOLINE,
Tapsiye 1 ropHble ycTaHOBKH. [ImrocoM JaHHOTO BHIa
SHEPruM MOXXHO Ha3BaTh CHM)KEHHE CTOMMOCTH yCTa-
HOBOK 3a ITOCJIeIHUE IBaanaTh jeT Ha 80%, moctaTod-
HYy1I0 3 QeKTUBHOCTH pabOThl, MUHUMYM 3aHHUMAaeMOM
wromaay. 13 MUHYCOB CleIyeT OCTaHOBHUTHCS Ha CO-
3/IaHUM OTPEAEICHHOTO BHJA IIyMa, YTO JUIS NTHUI] U
JoeH Hebe30IacHO, HEITOCTOSTHCTBO HCTOYHHUKA YHEP-
THH U3-3a MOTOAHBIX ycioBuil. B Ansiree m Mypman-
CKOM 00J1acTH COCPEeNOTOUEHBI MOYTH BCE NIEHCTBYIO-
e BetpsiHble ctaHimy Ha 2021 ron. BeipabaTeiBaroT
OHM TaKxe MeHee 1% Bcell MpOM3BOAMMOMN 3JEKTPO-
sHepruu B P®. Kpynnelmuii KOMIUIEKC BETPOBBIX
JIEKTPOCTAHIMI —HaxoauTcst B PoctoBckoit obnacTy,
CyMMapHasi MOIIHOCTb cocTaBisieT 350 MBT, HO BcE B
ToM ke Kutae cymectByer Takoi kommiekc BOC, kak
I'arbcy ¢ 7965 MBT.

Tpetbe — reoTepManbHbIe. DHEPTHS MOXKET BBIpa-
0aTBIBaTHCS ABYMS IMYyTSAMH: THAPOTEPMAIBHBIMH HC-
TOYHUKAMH W METPOTEepMalbHBIMHA. MaloBeposaTHO,
YTO JaHHBIN c110cOO BBIPAOOTKH 3JIEKTPOIHEPTHH TO-
JIy4UT HIMPOKOe pacnpocTpaHeHne. O1HAKO 3TOT BHUI


https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%C2%AB%D0%A1%D0%BA%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D0%BE%C2%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%C2%AB%D0%A1%D0%BA%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D0%BE%C2%BB
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9HEPrUM CII0COOEH MOKPHITh HMOTPEOHOCTH JKUTEIEH
Kamuatku. J{ns Ucnanauu 3To AectBUTEIbHOCTL — 90
% moTpeOHOCTEH HaceJICHNs IEPEKPHIBAIOTCS TeoTep-
MaJIbHOM 3HEpruei, 3To ObUIO JTOCTUTHYTO 33 TPH Je-
CSTKA JIET, TO3BOJIMJIO OTKA3aThCsl OT BBO3UMBIX, B TOM
gucne n3 CCCP, yriaeBogopomos.

UYerBeproe — Ouomacca. I10JI0KHATENEHON CTOPO-
HOW 3TOTO MPHWHIINIA SBIIETCA IMTOCTOSHHAS padoTa,
BeIb MyCOp IIOKa HE 3aKaHYMBACTCS, IPYTOe JeI0, 9TO
HY)XKHa HHQPACTPYKTypa IJIs ero rnepepaboTku U pas-
nenenud. B IlIBenuun mojaoBHHAa NPOM3BOAMMOIO MY-
copa UET Ha TOIUIMBO B 9TUX CTAaHLUAX. Takxke MOXKHO
OTMETUTH 0E€30MacHOCTh JUIsl JIIO/IeH, KOMIAKTHOCTb
ctaniuii. OTpULaTeIbHON CTOPOHOM SIBISETCS 3amax
OKOJIO CTaHIUM, 3arpsA3HEHHE OKpY’KaloIleH Cpeabl
TPAHCHOPTUPOBKON Mycopa, €ClIM YYMTBIBATh, YTO
JIOJIsL DJIEKTPOMAILUH NoKa HeBennka. Ho camoe rnas-
HOE, HeOOIIbIIIas 3KOJIOTHIHOCTb, BEIb IPOUCXOTUT 3a-
MeHa BBIOPOCOB YTJICKHCIIOTO Ta3a Ha HE MEHee orac-
HBIN THOKCHU a3oT1a [7].

3aKIOYNTEIbHBI BApHAHT ABTCPHATHBHBIX HC-
TOYHHKOB SHEPTUU — SHEPTHS IMPHINBOB M OTIHBOB.
OH u3BecTeH emie ¢ 11 Beka moa BUIOM NPHINBHBIX
menbHUI. KITJ] coctansier mopsiaka 80 % - 310 enBa
mu He pexkopa cpenu AND. CyiecTByIOT 1B€ TEXHOJIO-
MU TOOBIYY DHEPTHHU JIAHHBIM CIIOCOOOM: C TIOMOILBIO
MPUIMBHBIX INIOTHH WX T€HEPaTOPOB IIPUIMBHOTO TO-
toka. HecmoTpst Ha Beicokuit KIIJI, panuonanbHO Hc-
MIOJIb30BATh, TOJMBKO HA MPEIIPUATHIX, HAXOISAIIHXCS
HEeIaJeKo OT YHEPrOyCTAaHOBKH, WHAde BeCh IPQPEKT
OyzeT moTepsiH BO BpeMs Iy TH 10 notpedurers. B Poc-
CHUH OBLI SKCIICPUMEHT 110 BHEAPCHHUIO YHSPTUH MPHITH-
BOB W OTJIMBOB, HO cefiUyac OH 3aKkphIT. B mupe camas
kpynHas CuxBuHckas koperickas [19C pacnonoxeHa B
HCKYCCTBEHHOM 3a1MBe. MOIITHOCTH €€ cocTaBisteT 254
MBT.

ITockonbKy, SHEpreTHka BIMAET U Ha MPOMBIII-
JICHHOCTh, M Ha PAJOBBIX MOTpeOuTeNel, 1 Ha TpaHC-
MOPTHYIO chepy, uaes mnepexosia Ha BO30OHOBIIIEMBIE
WCTOYHHMKU OSHEPIUU BBHINIAUT JKHU3HECIIOCOOHOM.
Hanpuwmep, KuTtaii Benér aktueHyt0 padoTy 10 AOCTH-
JKCHHIO YTIIEPOAHOM HEHTPaNBHOCTH, KOTOpas II0
IUIaHy J0JKHA HacTynuTh B 2060 roxy. B aTo#t ctpane
OBUTO 3amyIICHO BETPSHBIX CTAHIMHA BTpoe OOIbIIe,
yeM BO BCEM ocTasibHOM Mupe 3a 2020 rox [8].

I'maBHBIM HeTOCTATKOM TIPEJICTABICHHBIX CUCTEM
SBIISICTCSA HETIOCTOSHCTBO pabOTHI, HO 3TO MOXHO KOM-

TICHCUPOBATH IIyTEM NX KOMOMHAIMH, HAIIpUMEp, yCTa-
HaBJIMBAaThb B OAHOM MECTC U BCTPSAHBIC, U COJIHCYHBIC
CTaHIUU. I[OCTOI/IHCTBa AJIbTCPHATUB HCOCHIOPUMBI —
OKOJIOT'MYHOCTh, HEUCUECPIIACMOCTD, IIOCTCIIECHHOC CHU-
JKEHHE CTOMMOCTH KBT*uac.

B Poccun nepexon Ha ajnbTEpHAaTUBHBIE MCTOU-
HUKN SHEPIruM IIOKa HE HACTYIINIL. Taxue CTaHOINN
HaXOJATCS, B OCHOBHOM, B CEILCKOM MECTHOCTH, C HU3-
KOH IUIOTHOCThIO HacedeHus. CyIIecTBYIOT METOBI
CTUMYJIMPOBAHUSA BHEAPECHUA DSKOJIOTUYHBIX UCTOYHHU-
KOB JHEPruu, HANpUMEDP, YIOMSHYTHIH paHEE «3ené-
HBII» HAJIOT.

bnaropapsa teppuropuu PO, MHOXKECTBY peruo-
HOB C pa3HOO6pa3HeI7HlIPIMPI KIIMMaTU4C€CKUMHU YCJIOBU-
SIMH 00s13aT€IbHO MOXKHO TIOZ00paTh HanboJIee MO IX0-
I[HHII/Iﬁ K MECTHOCTH aﬂLTepHaTI/IBHLIﬁ HUCTOYHUK SHEP-
THH JUIs  OOeCICueHHs HYXJ HOoTpeOuTened u
MIPOU3BOIUTEINCH.
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U3MEPEHUE MOJAYJISA CABUT'A MATEPUAJIOB HEPA3PYIIAIOIIIUM METOJJOM
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Abstract

The main purpose of this paper isdescription of measurement of the G - shear modulus by non-destructive
method apprpoach through the vibration. The sample of experiment is a vertical metal beam, the top is cantilevered
and the other top is connected to a flywheel system so that the entire beam can perform free torsional oscillations
around its symmetry axis. The shear modulus of material is determined through the behavior of this beam when
the beam is excited to perform torsional oscillations. In addition, the article also presents how to compare and
evaluate the value of shear modulus of some materials, which are measured by this equipment and by other meth-
ods.

AHHOTAN NS

B cratbe npeacTaBieHo u3MepeHne MOAYIsI CIBUTA MATEPUAIOB HEPA3PYIIAIOIIUM METOIOM. DKCIIEPUMEH-
TaJIbHBIA 00pasel] NpelCcTaBiIsIeT co00H METAIIMYECKYIO0 OallKy, PacIOIOKEHHYIO BEPTHKAIBHO, BEPXHUI KOHEI
KOTOPOH 3a/ieNIaH KOHCOJILHO, a JIPYroi KOHEI| COSJMHEH ¢ CUCTEMOI MaXOBHKOB, TaK YTO BCs Oalika MOXKET CO-
BepIIaTh CBOOOJHBIE KPYTHIIbHBIE KOJIeOaHHs BOKPYT CBOECH OCH CUMMETpUH. MOIyIb CIBUra ONpeieNseTcs Mo
TIOBE/ICHHIO ITOH OaJIKK MpH BO30YXICHUU KPYTHUIILHBIX KoJiebaHuil. Kpome Toro, B crarbe MoKa3aHo, Kak CpaB-
HUTH U OLCHUTH 3HAYCHUA MOAYJIA CABUTIa AJII HEKOTOPBIX MATCPHUATIOB, U3BMCPCHHBIC MMPOU3BOACTBEHHBIM 000-

PYAOBAHHUEM, U 3HAYUCHUS, U3BMCPCHHBIC IPYTUMHU MCTOAAMU.

Keywords: torsional oscillations; apparatus; experiment; shear modulus; non-destructive measurement

method.

KnioueBble cioBa: KpyTmiIbHBIE KOJIEOAHHS; yCTPOWCTBO; SKCIEPHMEHT; MOAYJIBC/IBUTa; HEPA3PYIIAOIIIH

METOA UBMECPCHUA.

1. BBEAEHUE

B Hacrosiiee Bpems npobiieMa orpezeseHus Me-
XaHUYECKHX CBOWCTB MaTEpPHUAJIOB HEpa3pyLIAOUIMMHU
METOAAMHU M3MEPEHUs H3ydaeTcs O4eHb riryooko. Of-
HOM M3 B)XHBIX NPOOJIEM B 3TOW 00JIaCTH SIBISIETCS
orpeZieTIeHHe MOAYJIS CABHIa MaTepHalioB Yepes3 Kpy-
THIIbHOE KoJiebaHne Oanku. Moynp caBura sBIseTCS
OJTHUM W3 Ba)KHBIX CBOWCTB MaTEpHAIOB JUII OLIEHKH
€ro KadecTBa. 3a7a4a onpezeeHusl CBONCTB MaTepHa-
JIOB BO3HUKAET MU CTaHIAPTH3ALUN MaTEPHAJIOB B Ma-
IMIMHOCTPOSHUU U JIPYTHUX 00JACTSIX HPOMBIIIICHHO-
CTH.

Moayib cIBUTA MaTepUaIIOB ONpPE/eIsieTCs] B OC-
HOBHOM TpeMsl CIocoOaMu: i) OmpeeneHne MOy
CABHTa MaTepuasoBuepes Moxyns FOHra u ko3 duin-
enr [lyaccona; ii) onpenesieHHe MOIYJISICIBIra MaTe-
PHAJIOB 1O yIIIy Kpy4YEeHHUs IPU UCIIBITAHUU HA Kpyde-
HHE CTAIBHBIX OAJIOK C 3aJaHHBIM ITOCTOSTHHBIM KPYTSI-
IIAM MOMEHTOM; 1ii) OIpelelieHne MOJYJISICIIBUra
Marepuaa Mo yactore KojeOaHni KOHCOJIbHOM OaJIKu.
[epBeIii crioco® OOBIYHO NPHUMEHSETCS K OJXHOPOA-
HBIM, H30TPOITHBIM MaTepualam, s KOTOPbIX MOYJIb
IOnra n xo3¢p¢punuent Ilyaccona skcepuMeHTaIBHO
ornpezessorces. Moiyib CABHIa MarepualioB ompeje-

JIieTCS KOCBEHHO Yepe3 MPUBEICHHBIE BBIIIE KO HH-
IIUEHTHI, KOTOPHIEBO3HUKAIOT B OOOOIIEHHOM 3aKOHE
I'yka [1]. BoBTOpOoM criocobeMo tyib cIBUTa MaTepHa-
JIOB OTIPENIeNAETCs] HEMOCPEACTBEHHO C IMOMOIIBIO HC-
MBITAHUNA HA YHUCTOE KpydeHue [2] Wiu Ais OJHOPO.-
HBIX HM30TPONHBIX MAaTepHaIOB, ML aHU30TPOITHBIX
MaTepHuaoB, TakuxX Kak cocHa [3]. OgHako npu ompe-
JIeTICHUH MOAYJISl CAABUTAa MAaTEPHATIOBC OMOIIBIO 3THX
JBYX METO/IOB CTPYKTypa Marepuaina OyJaeT n3MeHeHa
WIN JaXe pa3pylieHa, 9To MPHUBEJET, B TOM YHUCIE, K
omnOKaM U3MEpPEeHHUS.

B Hacrosimee Bpemsi mccienoBaHUsi (OKYCHPY-
IOTCS Ha TIOJXO0JIE, COCTOSIIIIEM B OTIPEICTICHUN MO
C/IBHTa MAaTE€pHaJOB HEPa3pyMAIOIINM METOJIOM C II0-
MOIIBI0 KPYTHJIBHBIX KOJIeOaHUI KOHCONBHON Oayku.
[IpenMyiiecTBO 3TOro MeToa 3aKIH0YAETCS B TOM, UYTO
OH HE BIIUSIET Ha CTPYKTYPY, a TAKXKE Ha HECYIYIO CIO-
cobHocTh MaTepuana. Kpome toro, 3ToT MeToz 3Hauu-
TEJIBHO CHIDKAET 3aTPaThl HA U3MEPEHUs 1O CpaBHE-
HUIO C IpYTMMU MeTojaMu. JlaHHbIA METOA UCTIONb30-
Basicsa B pabotax [4, 5]. B skcnepumentax Gottenberg
W.J. obOpasen mpencTaBisii co00H IMMIMHAPUIECKHE
MeTaJNTnIecKue OaJIKu ¢ TUaMeTpoM OT 2 10 9 cM u ¢
JUIMHOK 15 cM. DKkcnepuMeHTalIbHbIE 00pa3ibl ObUTH


https://doi.org/10.24412/2701-8369-2021-13-45-48
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%93%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%93%D1%83%D0%BA%D0%B0

46 German International Journal of Modern Science Ne13, 2021

3aKperuIeHbl Ha OJHOM KOHIE, K APYroMy KOHILY IpH-
KJIaJIbIBAJICS] KDY TSI MOMEHT.

Lemo naHHOMW cTaTbu SBISIETCSPA3BUTHE METOJA
HU3MEpPEHUs] MOJYJIsl CABHIa HECKOJBKHX MaTepHaIoB
Hepa3pylIaloIUMUA  METOJaMH  uepe3  BHOpaluIo.

2. ONPEJEJIEHUE MOAYJIsI CIBUI'A
YEPE3 KPYTUJIbHBIE KOJIEBAHUSA

Monyns capura G mMaTeprania onmpeiensercs de-
pe3 JacToTy KpYyTHIBHBIX KonebaHuii Oanku. Yacrora

Kpome atoro, B cTaThil TakKe MOKa3aHO, KaK CpPaBHH-
BaTh M OLICHMBATh 3HAYEHUsI MOXYJsS CIABHI'A HEKOTO-
PBIX MaTepHaIOB, U3MEPEHHBIE C IIOMOILBIO ATOTO IPO-
W3BOJICTBEHHOTO OOOPYINOBaHMs, M 3HAYCHUS, U3Me-
PEHHBIE TPYTUMH METOJAMHU.

Kosebanuii f ompememsieTcss OMTHYECKHM TAaTIMKOM.
Uto0bl MOHATH NPUHOWN PaOOTHI YCTPOWCTBaA, pac-

CMOTPHM TNPHHLMUIIHAIBHYIO CXeMy, NOKa3aHHYIO Ha
puc. 1.

Puc. 1. lpunyunuanvnas cxemaobopyoosanus

KpytunbHble KoJeOaHHs BO3HUKAIOT MPH IPHIO-
JKCHUH KPYTSIIET0 MOMEHTa K OJHOMY KOHIy Oanku 1
yepe3 cucteMy MaxoBUkoB 2, 3 u 4. [Ipyroii koHen
Oamkn 1 ¢ukcupyercs Ha pamke. Brmaromaps stomy
yaapy, MHEpUUOHHAs CWJIa CHCTEMBI MaXOBHKOB 3a-
ctaBisieT Oanky 1 mommep>KuBaTh BpalleHHE BOKPYT
cBoeit ocu cuMmMmerpuu. [Ipenedperas cuiamMu conpo-
THUBJICHUSI, MOJKHO CKa3aTh, YTO CHCTEMa COBEpILIAET
CBOOOTHBIC KPYTHJIBHBIC KOJICOAHHMS:

YacroTa Kose0aHusl KOHCOJIbHOM OaKu:

1 [K

F= T o
2\ 15

|-|- — CyMMapHBIi MOMEHT HHEpLHH ; KT —

KpyTunbHas )keCTKOCTb.

Monynb ciBUTa MaTepHajoB:

128.7.F2.1..L
:T

rned, L (IWaMeTp TIONEepPEYHOTO CEeUeHHs |

G @

miHa Oankny 1.

Moayne cnsura G ompegensieTcsi yepe3 4acoTy
KpYTHWJIBHOTO KoyieOanus Oankumo ¢opmyne (2). Ya-
crota f B aT0#OopMyIte (2) onpenenseTcs JaTYUKOM.

3.0OPYAOBAHUE IJI1s1 HU3MEPEHUA
MOAYJISA CABUT A

YcTpoicTBO A1t U3MEpPEHUsT MOJTyJi CIBUTa Ma-
TepHaIoB MOKA3aHO Ha PUCYHKE 2.

Puc.2. Moodenuposarnue ycmpoticmsa 01 usmeperusi mooyis cosuea [13]

Jliist iporpaMMUpPOBaHUS W TIPOSKTHPOBAHHS MH-
Tepdeiica mucIuies O0OOPYHIOBaHHS HCIIOIb30BAIICT
s13bIK IporpammupoBanus C # Winform. M3o0paxenue

pa3paboTaHHOTO U COOPAHHOTO 000PYIOBAHHUS TS U3-
MepeHHs1 MOZyJIsl CIIBUTA MaTepuala, oKa3aHo Ha pH-
cyHKe 3.



German International Journal of Modern Science Ne13, 2021 a7

Puc.3. Yempoiicmeo 0na usmepenus mooyas coguea Hepaspyuanuyum Memooom

4. PE3YJBTATHBI JOKCIEPUMEHTA U
OBCYXKXJAEHUE
4.1 Pe3yabTaThbl IKCIIEPUMEHTA

B  rtabmune 1  mpuBeseHbl  pe3yJbTaThl
9KCIIEPUMEHTA JIJIsl K3MEPEHHsI MOJTYJIs CAABUI'a HEKOTO-
pPBIX MaTepHajoB Ha CO34aHHOM oOopynoBaHuH. B

STHX SKCIIEPUMEHTaX 00pa3Ilbl MPEACTABIIOT COO0
KPYIJIble IMIMHAPHYECKHE OalKi OJMHAKOBOW JJTHHBI
L u muamerpa d, M3rOTOBICHHBIC M3 Pa3HBIX MaTepua-
OB, puc. 4.

Puc.4. DxcnepuMeHTanbHble 00pasIbl

PesynbrarsiuzmepeHuit MoaysIs CABUTA, MOKa3aH-
HBIC B YCTBEPTOM CTOJIOIIE, MPEACTABIISAIOT COO0M cpei-
Hee 3HaYEHUE IISITH U3MEPEHU IIpU KOMHATHOM TeMIIe-
parype o ¢opmyie (2). Yacrora f B aroiipopmyneo-
mpenensieTcss JaTYUKOM U H3MepsieTcs sl MEepPBBIX

JIBYX IHKJIOB KoJicOanuil. IIaTeiii cTonber; mpeacras-
JIIe€T cO00 3HAUEHUSI MOJTYJIsl CABUTA, IPUBEICHHBIC B
JiTeparype.

Tabma.1
Pe3y/1bTaThl H3MEPEHHS MOIYJIS CABUTA /15l HECKOJILKHX MATEPHAIOB
Matepuan I,m d,m G, GPa G*, GPa lG;*G |.100,%
ANrOMUHMI 0,25 0,004 27,2 25.516.7] 6,7
Menb 0,25 0,004 46,4 4471671 3,8
Craib 0,25 0,004 81,5 79.316.7] 2,8
HartypaabHas pe3nHa 0,25 0,01 0.00064 0.0006!! 6,6
CocHa 0,25 0,004 3,8 48] 5
4.2 O6cy:xaenue JUIsl COCHBI, M3MEPEHHBIN Ha mpubdope, 1an MEeHbIINH

B skcrieprMeHTax MpoBeaeHBI U3MEPEHUS MOTYIIS
cABHra ISl pa3HBIX MarepuanoB. B kortopom 00ib-
IIMHCTBO 3HAYCHUI N3MEPEHUH OOJIbIIe YeM3HAUCHHUS,
MpUBEACHHBIE B JINTeparype. TOJIBKO MOIYJb CIABUTa

pe3ynbTart, ueM JnanHbie B [3]. DT0 MOXeT OBbITh CBS-
3aHO C TE€M, YTO CBOWCTBAa MaTepHalia COCHBI aHH30-
TPOITHBI.



48 German International Journal of Modern Science Ne13, 2021

[TpoBenst sKCIIEpUMEHTHI, MBI BUIUM, YTO BO3HH-
KaeT JOBOJILHO OoJblas omrbka usmepenus. Makcu-
MaJlbHasi OTPEIIHOCTb JJIst MOJYJISl CIBUTa QJIFOMHHUS
coctasiser 6,7%. [IpuunHa B cymmapHoii omubke, Ko-
TOpast CKJIaJbIBaTeTCsl N3 OMIMOKH TaTYMKa, OIIHMOKH B
WU3MEPEHUH, TPEHHUS B NOALIMITHIKAX, COIPOTHBICHUS
BO3/yXa M OIIHOKH MpH 00padOTKe TaHHBIX.

5. BBIBO/IbI

B crathe npencTaBIeH METO H3MEPEHNS MOIYJIS
C/IBUTA PA3INYHBIX MaTEPHUAIOB HEPA3PYIIAONINM Me-
ToOM 4epe3 kosebanus. [IpuHIMI M3MEPUTENBEHOTO
YCTPOWCTBA OCHOBaH Ha IIOBEICHHH KOHCOJILHOM
0anku TpH BO3OYXKICHMH KPYTHJIBHBIX KOJIcOaHHH.
Kpome toro, B ctarbe noka3zaHo, KaKk U3MepsTh, CPaB-
HHMBAaTh ¥ OLICHUBAThH 3HAUCHUSI MOJIYJISl CABUTA HEKOTO-
PBIX MaTEPHAJIOB, N3MEPEHHBIE C TOMOIIBIO 3TOr0 000-
PYZOBaHUS, U 3HAYECHUsI, U3BMEPEHHBIC JPYTMMH METO-
JaMu. Pe3ynbraTel  3KCIEPUMEHTOB  IOKa3bIBAIOT
HaJIe)KHOCTh 000pPYyIOBaHHS, KOTOPOE MOXKET HCIHOJNb-
30BaThCs B 00YYEHHUHN M UCCIICIOBAHUAX B 00IaCTH Me-
XaHUKH MaTepuaioB. B Oymymem mmanupyercs ymyd-
IINTHh YCTPOMCTBO U3MEPEHUS] MOIYJISI CABHIA, TIOBBI-
CUTh €ro TOYHOCTh W YIIY4IIUTH CHOCOO 00paboTKH
JAHHBIX.
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The pull mechanism is one of the main devices of the extrusion line and is intended to remove the product

from the forming head and move it through the cooling bath. If the melt is removed at a rate higher or lower than
the melt exit rate, there will be a change in the pipe wall thickness and the pipe axial orientation. Longitudinal
strength and transverse directions change. The precise and sensitive operation of the pull mechanism depends on
many factors (slip, vacuum pressure, line length, the volume of raw materials produced by the extruder, etc.). The
article examines each factor influencing the operation of the pull mechanism and a system for the passive control
of maintaining the precise thickness of the pipe has been developed by correcting the speed of the pull mechanism

and warning of deviations in the thickness of the pipe during production.

Keywords: plastic pipes, pull mechanism, speed transducer, current probe (sensor), extruder capacity, control

system, warning

Plastic pipes have occupied a huge share of the
world’s production. They are more economical, less la-
bor-intensive in production and less labor-intensive in
installation. Plastic pipes are used both in stand-pipes
for drinkable and industrial water, as well as in the sew-
erage system [1,2,3,4].

Along with the listed advantages, plastic pipes ex-
perience some difficulties in production. Reducing

non-standard plastic pipes during production (defect,
non-compliance with standards, deviations from eco-
nomic indicators) is the main task in developing mech-
anisms to eliminate these factors [5,6,7]. One of such
important units, which more manifests itself in the oc-
currence of deficiencies during the production of plas-
tic pipes, is the pull mechanism. The work and principle
of operation of the pull device are presented below [5]:
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Figure 1.

Technological scheme of the extrusion line for the production of smooth pipes: 1- screw press (extruder, 2- form-
ing head, 3- pipe calibrator, 4- cooling baths, 5- pull mechanism, 6- cut apparatus, 7- stopping device.

8. Pipe

18

12. Pipe center

10. Caterpillars

14. Gripper pistons

18. Adjusting device for setting the pipe diameter

The pull mechanism is intended to remove the
product from the forming head and move it through the
cooling bath. The most commonly used devices are cat-
erpillar type. Depending on the pipe diameter, its wall
thickness, cross-sectional configuration of the pulling
elements can be an endless belt with elastic straps or
roller chains with tracks following the contour of the
product. The number of such “caterpillar” can be 2, 3,
4 or 6, also depending on the size of the pipe. The pull
mechanism must be completed with a stepless control
drive and a device for evaluating the linear speed of the
retracted product. The latter is especially important be-
cause, firstly, it makes it possible to compensate for the
swelling of the extrudate, and secondly, the so-called
degree of pipe stretching and its properties in the longi-
tudinal and transverse directions depend on the ratio of
the withdrawal rate of the product to the rate of extru-
sion of the extrudate [8].

If the melt is removed at a rate greater than the
melt exit rate, the pipe wall thickness decreases and the
pipe axial orientation increases. Strength in the longitu-
dinal direction increases, and it decreases in the trans-

verse direction. Accordingly, with shrinkage, every-
thing occurs conversely: the transverse one increases,
while the shrinkage decreases significantly in the axial
direction.

The accurate and precise operation of the pull
mechanism depends on many factors (slip, vacuum
pressure, line length, the volume of raw materials pro-
duced by the extruder, etc.). Consider each factor influ-
encing the operation of the pull mechanism and develop
a system for controlling and warning deviations in the
production of plastic pipes.

An automatic control system (PLC) receives infor-
mation from the extruder on the capacity of kg/h and,
based on State Standard data, in order to maintain the
precise thickness of the pipe, it maintains full control of
production by adjusting the speed of the pull mecha-
nism. However, such factors as slip, excessive vacuum
pressure, line length (long line, heavy pipe weight)
make their own adjustments, which in turn unpredicta-
ble inferences in the production of plastic pipes.

We offer our own control system to eliminate the
above-mentioned problem.
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of the pull mechanism

Extruder capacity > PLC
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The pull mechanism driver

Current sensor
of the pull mechanism

Figure 3. Block diagram of the control at pull mechanism operation

The work of the block diagram is as follows:

PLC polls the extruder capacity in (kg/h), and then
sets the required speed for the pull mechanism. The poll
is performed every 2 seconds. If, during this time, the
current sensor or the speed transducer of the pull mech-
anism change their values more or less, then the control
system defines this as a deviation from the data speci-
fied by it for the pull mechanism. In this regard, PLC,
depending on the changed object (current sensor or
speed transducer), will react to this interference. For ex-
ample, if the current in the pull mechanism increases, it
will be defined as an increase in vacuum pressure or
other interference. If the speed transducer of the pull
mechanism decreases, it will be defined as pipe slip in
the pull mechanism. Parameters of data on increased or
decreased deviations of sensors will be determined ex-
perimentally and entered into PLC by the user. Reac-

L

%

VorA<>

tions to interferences and errors can be different de-
pending on the nature of deviations (line stop, auditory
message or light announcement without line stops,
etc.). It is also possible to introduce vacuum unit con-
trol systems and other devices automatically for com-
plete control of the entire production cycle.

The essence of this method lies in the fact that all
data from the speed and current sensors of the pull
mechanism should be polled during the interrogation of
the extruder capacity for a complete collection of inter-
ference data.

Since the current sensor and speed transducer are
usually installed on the line of the pull mechanism and
conduct passive control (visualization of current and
speed), it is not difficult to activate these sensors for
complete control of the process. The desired results can
be achieved by making program changes to PLC. The
block diagram below shows a fragment of the program.

Condition

Error
(stop or siren)

/ VorA=V,

Figure 4. Block diagram of the algorithm of the program for controlling the operation of the pull mechanism
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This system was implemented and tested at one of
the plants for the production of plastic pipes in BAKU.

The test was carried out as follows.

* Downloading the program onto PLC

* Increasing vacuum to create slip of the plastic
pipe in the pull mechanism.

* Raising the hold-down tool pressure of the pull
mechanism caterpillar to increase the current of the
electric motor.

The test showed the following. When the pressure
of hold-down tool pressure of the pull mechanism cat-
erpillar increased, an increase in the rated current of the
electric motor was observed, and an increase in the vac-
uum created a slip of the pipe in the pull mechanism,
which preceded a decrease in the line speed. (the en-
coder readings did not match the initial automatically
set speeds).

Tablel.
The results are presented in the table.
Test | Setting protec- | Factual Set'tlng protec- | Factual | Preset time of the Elapsed |Protection acting
. tion speed, speed, complete stop, . . .
No | tive current, A |current, A . . . time, min. reaction
m/min. m/min. min.
1 3 3,2 8 7,5 1 0,7 Siren worked out
2 35 3,6 9 8,7 1 12 Siren worked
out/ stop line
3 4 4,1 10 9,6 1 0,5 Siren worked out
4 1 1,2 4 3,7 1 0,5 Siren worked out
5 15 17 5 4,6 1 14 Siren worked
out/ stop line
6 2 2,2 6 5,5 1 0,6 Siren worked out
7 2,5 2,6 7 6,4 1 0,7 Siren worked out
It can be seen from the table that upon the occur-
rence of the complete stop time, the line was automati- References

cally stopped without the participation of personnel,
which preceded smaller losses. In all tests, the results
were expected, and the task is considered completed.
The proposed system partially or completely controls
the production process of plastic pipes. Having re-
ceived a warning siren about an error, the line, upon
expiration of the error time, completely stops the line
with the accompaniment of the siren to attract the atten-
tion of the line operators.

Conclusions.

1. This method frees line operators from the rou-
tine work of visual control over the process and assigns
control to this system.

2. A system has been developed warning the oc-
currence of errors (vacuum valve or pressure valve of
the pull mechanism caterpillar), depending on the type
of error, to create favorable conditions for the produc-
tion of plastic pipes.

3. It is necessary to create a system that would
itself regulate the error centers (vacuum valve or pres-
sure valve of the pull mechanism caterpillar), depend-
ing on the type of error, in order to create favorable con-
ditions for the production of plastic pipes.
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