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CHEMICAL SCIENCES

FLOTATION ACTIVITY OF ALIPHATIC AMINE SYNTHESIZED
BASED ON INDUSTRIAL WASTE
Bukhorov Sh.B.!, Eshmetov L.D.2, Adizov B.Z.? (Republic of Uzbekistan)
Email: Bukhorov337@scientifictext.ru

'Bukhorov Shukhrat Burievich - Candidate of Chemical Sciences, Associate Professor,
DEPARTMENT OF GENERAL CHEMISTRY,
TASHKENT CHEMICAL TECHNOLOGICAL INSTITUTE;

’Eshmetov Izzat Dusimbatovich - Doctor of Technical Sciences, Professor, Head of the Laboratory;
3 Adizov Bobirjon Zamirovich - Doctor of Technical Sciences, Leading Researcher,
COLLOIDAL CHEMISTRY LABORATORY,

INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY
ACADEMY OF SCIENCES OF THE REPUBLIC OF UZBEKISTAN,

TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: in this work, studies of the conditions affecting the flotation of potassium chloride from
model solutions are given. Model solutions were prepared with 3 different concentrations, in which
the mass ratio of NaCl and KCl is: 1:1 (P1); 1: 0.5 (P2) and 1: 0.25 (P3), and the total salt content
in the solution does not exceed 50%. Therefore, for the flotation of sylvinite ores with a mass
content of the main required component of more than 20%, the required amount of this amine is
more than 10 g per ton of ore. As a result of an increase in the temperature of the solution from 20
to 30 °C, an increase in the degree of KCI extraction from P3 by 20% is observed. An increase in
temperature causes a noticeable displacement of the extremum of extraction of clay substances to
higher values of the collector flow rate, and of non-clay substances, on the contrary, in the opposite
direction of values along the horizontal axis. Thus, in order to ensure the maximum recovery of
insoluble impurities into the flotation sludge product, the determining factor is the choice of the
optimal flocculant flow rate at the base flow rate of the sludge collector.

Keywords: flotation, aliphatic amines, adsorption, critical micelle concentration (CMC), Kraft
point, surfactants (surfactants), cloud point, clay impurities, non-clay impurities, potassium
chloride, potash ores.

®JTOTAIIMOHHAS AKTUBHOCTD AIMPATUYECKOI'O AMUHA,
CHUHTE3UPOBAHHOI'O HA OCHOBE ITPOMBIIIJIEHHBIX OTXOA0OB
Byxapos IL.B.", Dmmeros U.JI.%, Aquzos B.3.} (Pecny0siuka Y30ekucTaH)

!Byxopoe Illyxpam Bypuesuu - Kanoudam Xumu4eckux nayx, ooyenn,
Kagedpa obweri xumuu,
TawikenmcKutl XUMUKO-mexHoI02u4ecKull UHCIUmym,
2Dumemos Uzzam [Jycumbamosuy - OKMop mexHuueckux Hayx, npogeccop, sasedyiowuii rabopamopueti;
3 40uz06 Bobupaicon 3amuposut - QoKmop mexHuueckux HayK, eoyuuti HayuHvii compyoHux,
Aa60pamopust KONIOUOHOU XUMUU,
Hucmumym obweii u neopeanuueckoll Xumuu
Axademus nayx Pecnybnuxu Y36exucman,
2. Tawxenm, Pecnyonuxa Y36exucman

Annomayus: 6 OanHoll pabome NPUBOOSMCA UCCIEO08AHUS YCIOGUL, GIUAIOWUX HA DIOMAYUIO
Xn0puda Kanus uz MOOeIbHbIX pacmeopos. Ilpucomosnenvl ModenvHbie pacmeopvl ¢ 3 pasiuuHbIMU
KoOHyeHmpayusmu, 6 komopwix maccosoe coomuouterue NaCl u KCI cocmaenaem: 1:1 (P1); 1:0,5 (P2)
u 1:0,25 (P3), a obwee cooepoicanue coneii 6 pacmeope e npesviaem 50%. CnedosamenvHo, 015
dromayuu CUTLEUHUMOBHIX PYO C MACCOBLIM COOEPHCAHUEM OCHOBHO20 HEOOXOOUMO20 KOMHOHEHMA
bonee 20% HeobX00uUMOe KOIUYeCmB80 OAHHO2O0 amuHa cocmasngem 6oinee 10 e Ha mouHy pyoel. B
pesynbmame yeenuuernust memnepanyput pacmsopa om 20 0o 30°C nabmodaemcs nogviulenue cmenenu

uzeneuenuss KCl uz P3 wua 20%. Ilosviuienue memnepamypul 6vi3biaem 3aMemHoe CMeujeHue
4



IKCMPEMYMA U3eNeUeHUs IUHUCIbIX ewecmes K Oojlee 8blCOKUM SHAYEHUAM pacxooa cobupamens, a
He2NUHUCIbIX 8ewjecms, HaoboPOm, 8 OOPAMHYIO CINOPOHY 3HAUEHULl N0 20PU3OHMANLHOU ocu. Takum
00pazom, 0151 obecneyens MaKCUMAIbHO20 U3GNEUeH s HEPACTNEOPUMBIX NpUMecell 60 PIOMAYUOHHDIT
WIAMOSbITL  NPOOYKIM  ONpeoeNsiowUM — (PAKmopom A6IAemcs  6bl00p  ONIMUMATILHO20 — pacxo0d
@roxynanma npu 6a3060m pacxoode cobupamensi UIAMOS.

Knrouesvie cnosa: ¢promayus, anugpamuyeckue amunsl, adcopoyus, KpUMuuecKoll KOHyeHmpayuu
muyennoodpasosarnusa (KKM), mouxa Kpagpma, nosepxnocmuo-axmusnsie sewgecmsa (IIAB), mouka
NOMYMHEHUsl, 2IUHUCTIbLE RPUMECHU, HEe2TUHUCTIbIE NPUMECHU, XI0PUCMbLI KAUA, KATUliHble Pyobl.

The flotation activity of amines is indirectly characterized by the amount of adsorption of their
molecules on mineral crystals and the turbidity of its aqueous solution, which depends on the
solubility, as well as the critical micelle concentration (CMC) [1].

In aqueous solutions of aliphatic amines at very low concentrations corresponding to the critical
micelle concentration (CMC), spherical micelles are formed containing from 20 to 100 molecules
and characterized by a narrow particle size distribution. Micelle formation occurs in a certain
temperature range for each surfactant, the most important characteristics of which are the Kraft
point and the cloud point [2, 3].

The Kraft point is the lower temperature limit of micelle formation of ionic surfactants, in most
cases it has values within the temperature range of 10-20°C. It is known that at low temperatures of
the Kraft point, the solubility of surfactants is insufficient for the formation of micelles [4].

Cloud point - the upper temperature limit of micelle formation usually having values within the
temperature range of 50-60°C, and at higher temperatures, the system consisting of surfactant
molecules and solvent loses stability and stratifies into two macrophases. It is known that at
concentrations below the CMC, the amount of surfactant is insufficient for the formation of stable
adsorption layers on the surface of minerals, and in the opposite case, the adsorption layers are
characterized by low mobility, fragility and instability due to the transition of a micelle from one
form to another (cylindrical, disk-shaped) [5, 6].

With a change in temperature, for solutions of aliphatic amines, a shift in CMC is characteristic;
accordingly, the actual task was to determine this point for the synthesized amines in the
temperature range of 10-45 ° C.

In this work, studies of the conditions affecting the flotation of potassium chloride from model
solutions are given.

Model solutions were prepared with 3 different concentrations, in which the mass ratio of NaCl
and KCl is: 1:1 (P1); 1: 0.5 (P2) and 1: 0.25 (P3), and the total salt content in the solution does not
exceed 50%.

To prepare solutions, the salts, dried to constant weight at a temperature of 120 ° C, were
quantitatively transferred into volumetric flasks with a capacity of 1000 cm3, dissolved in distilled
water, bringing the solution to the mark. Experimental flotation processes were carried out on an
FML 240 flotation machine. The consumption of aliphatic amine for all samples was 10 mg per kg
of salt mixture. The research results are shown in table. 1.

Table 1. Results of flotation of model solutions at 22 + 1°C using an aliphatic amine

Model solutions
Index P1 P2 P3
Output, %:
Concentrate 41,2 30,5 19,6
tail 58,8 69,5 80,4
Mass fraction of KCI,%:
Concentrate 97,2 91,3 90,8
tail 17,0 7,8 43
KCl recovery,%:
Concentrate 80 83,6 89
tail 20 16,4 11




As shown in the table. 1. a decrease in the concentration of potassium chloride in the mixture,
leads to an increase in the yield of its extraction from this mixture. Probably, the lower recovery
factor P1 is associated with insufficient amounts of amine for adsorption of its molecule on the
entire surface of the floated material. Under the influence of amine, P3 floats more fully, which
indicates sufficient collector amounts. Therefore, for the flotation of sylvinite ores with a mass
content of the main required component of more than 20%, the required amount of this amine is
more than 10 g per ton of ore (this amount is calculated using the CMC value).

It is generally known that temperature will be a key factor in the flotation of potassium chloride
from sylvinite ore. An increase in temperature will have a greater effect on the solubility of
potassium chloride than sodium chloride. Consequently, an increase in temperature favors an
increase in the yield of flotation processes. In fig. 1 shows curves characterizing the effect of
temperature on the degree of extraction of potassium chloride from the mixture.
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Fig. 1. Change in the degree of extraction of KCI from P3 from temperature

As the curves of the diagram show, as a result of an increase in the solution temperature from
20 to 30 ° C, an increase in the degree of KCl extraction from P3 by 20% is observed. A decrease
in this indicator with a further increase in temperature is associated with the structural features of
surfactants and an increase in the fraction of their desorption at the interface.

As shown by the research results, the optimal temperature for extracting KCl from model
solutions using the developed amine fluctuates in the temperature range 22 <35°C.

Industrial practice has shown the negative effect of water-insoluble impurities on the flotation
ability of potassium chloride, reducing the recovery of KC1 into concentrate. The negative effect of
this mixture increases significantly with an increase in the total content of silicate minerals in them.
The silicate mineral component means clay silicates (kaolin, hydromica, and non-clay silicates
(quartz, feldspar), which differ significantly in their sorption activity. The presence of traces of clay
minerals leads to overconsumption of collectors' reagents, in our case amine, because impurities of
clay minerals are excellent sorbents in relation to surfactants. This situation leads to a deterioration
in the quality of the concentrate and an increase in the negative effect of water-insoluble impurities
on the entire technological process of KCl flotation.

Therefore, studies have been carried out on the influence of n.d. at different temperatures and its
composition on the degree of extraction KC1.

The sorption activity of all constituent components of the insoluble impurity increases with
increasing temperature, thereby impairing the floatability of sylvite.
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Fig. 2. The influence of the amounts of NO. in the composition of the model solution P3 on the relative
decrease in the degree of extraction KC1 (20 + 1°C): 1) clay impurities; 2) non-clay impurities; 3) clay
impurities and non-clay impurities in a mass ratio of 1:1
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Fig. 3. Influence of solution temperature and composition of n.d. in an amount of 5% by weight of salts for a
relative decrease in the degree of extraction of KCI: 1) clay impurities; 2) non-clay impurities; 3) clay
impurities: non-clay impurities in 1:1

Thus, a non-clayey mineral consisting mainly of clay and only non-clay minerals in an amount
of 1% in the composition of the P3 mixture causes a decrease in the degree of recovery of KC1 by
64 and 17%, respectively. These data were obtained at a mother liquor temperature of 20 + 1°C. An
increase in temperature to 35 ° C leads to an extreme decrease in the degree of recovery of the main
component. In fig. 2 shows the results of a study of the influence of the amount and composition of
n.d. on the floatability of KC1 from model solutions.

An increase in temperature from 20 to 40° C will have a strong effect in the case of content in
N.O. clay minerals and, to a lesser extent, non-clay impurities. In this and other case, the presence
of n.d. will negatively affect the degree of concentration of mineral ores. The possibilities of
neutralizing or mitigating the negative actions of the n.d. were investigated. with a change in the
concentration of the introduced collector. As a result, it was found that the amount of insoluble
impurities determines the optimal consumption of reagents. The dependence of the recovery of the
insoluble residue into the frothy product of the flotation of the sludge on the flow rate of the
flocculant is shown in Fig. 4. In contrast to the nature of the influence of the flow rate of the
flocculant on the floatability of the main component, an increase in the flow rate of the collector
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activates the flotation of n.d. up to a certain limit, after which an increase in the collector
consumption does not cause abrupt changes in the recovery of n.d. into a foam product.
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Fig. 4. Influence of the collector consumption on the recovery of n.d. in the concentrate (content of n.d. 5% of
the mass of the mixture, solution temperature 22 + 1°C: 1) clay impurities; 2) non-clay impurities; 3) clay
impurities: non-clay impurities in 1:1

As the curves of the diagram show, the dependence of the extraction of the insoluble residue
into the concentrate on the consumption of the flocculant has an extreme character. Especially, this
is confirmed under the conditions of the presence of clay minerals in the composition of n.d.
Increasing the collector flow rate to 16 g/t does not give the desired beneficiation results, since the
possible degree of extraction of clay impurities into the concentrate is at least 40%. The extremum
in the recovery rate coincides with 8 g/t collector consumption. The range of the extremum of the
degree of extraction of non-clay substances corresponds to the relatively high consumption of the
collector (10 g/t). However, the degree of extraction of non-clay impurities into the concentrate is
about 38% of the total content of n. about. An increase in temperature causes a noticeable
displacement of the extremum of extraction of clay substances to higher values of the collector
flow rate, and of non-clay substances, on the contrary, in the opposite direction of values along the
horizontal axis.

Thus, in order to ensure the maximum recovery of insoluble impurities into the flotation sludge
product, the determining factor is the choice of the optimal flocculant flow rate at the base flow rate
of the sludge collector.

Research has been carried out on the flotation of water-insoluble impurities and potassium
chloride, aimed at increasing the efficiency and selectivity of desliming potash ores and reducing
the loss of potassium chloride during flotation processing of potash ores.
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AKTYAJIBHBIE TEXHOJIOI'NU IU®POBU3ALIUN
SJIEKTPOCETEBBIX OB BEKTOB
Cramko B.I/I.l, beauubin I/I.B.z, MoGexunckuii [.A.°
(Poccuiickas @enepaums)

ICmawixo Bacunuii Meanosuy — kanoudam mexuueckux HayK, 0oyeHm;
’Benuywin Hzops Bradumuposuy — kandudam nedazo2uteckux Hayk, OOyeHm,
3[Mo6eouncruii Teopeuti Anexcanoposuy — mazucmpanm,

Kageopa snexmpocnadICcenUs nPOMbIUIEHHBIX NPEONPUSMULL
Anmaiickui I'ocyoapemeennviii Texnuueckuil ynueepcumem um. MU, [lonzynosa,
2. bapnayn

Annomayusa: 6 cmamve paccMompeH GONPOC 6HEOPEHUs  YUPPOBbIX  MEXHONo2Ull 8
anekmpocemesotl komniexc Poccuiickot @edepayuu coenacro konyenyuu Smart Grid. Pazobpana
COBOKYNHOCHIb OCHOGHBIX KOMNOHEHMO8 UHMELNEKMYAIbHOU cemu, a MaKice NOIMAnHas cxema ee
PAa3eUumus Ha OCHO8e MUpOB020 onvima 8 cepe snekmposnepeemuxu. Kpome moeo, noopoono
ocsewenvl conymcmeylowjue el MexHoao2UU YuPposusayuy dIeKmpocemesbix 00beKmos,
ocobennocmu yugposvle noocmanyuu. Jan amanu3 npeumywecms yupposvix noocmanyuu, 6
YACMHOCMU, NPEeUMyUWecmea CMmanoapmu3ayuu 6 nepcrneKkmuege.

Knioueswvie cnosa: yugposusayus, snexmpuueckas cemv, UHMELIEKMYAIbHASL cemb, YUPDPOBaAs
nOOCMaHyus, CMaHoapmu3ayus, ynpasienue CHpocom, Cmpameust pazeumusl.

1 CTpykTypa 3j1ekTpuueckux cereii Poccun

1.1 O6uue cBegeHust

OneKTpudeckue CeTH — TEXHUYECKHe YCTpOMCTBA, NpeAHAa3HAUYEeHHBIE JUId Iepenadu
JIEKTPOIHEPTHH OT JIEKTPUUECKUX CTAHIMH K MOTPEOMTENSIM M pacIpeelIeHUs] SHEPTUU MEXITY
norpebutensmu [1, ¢.5].
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DJIEKTPUYECKUE CETH COCTOST W3 MEPEAalolluX M npeoOpasyromux 3jaeMeHToB. K nepBbiM
oTHOcsTCsl uHUM anektporepenaun (JISIT), ko BTOpeIM TpaHc(hOpPMATOPHI M JIONOIHUTEIBHBIC
YCTPOMICTBA, CITyKalllue I PEryIUpOBAHUS PEXKUMOB U 3aIIUTHI DJIEKTPUIECKHUX CETeH.

Camoit KkpymHO# snekTpoceTeBoil kommanuedt Poccun sBnsiercss DenepaibHas ceTeBas
kommnanus (PCK), koTopast KOHTpONIMpYeT MarucTpaibHble snekrpudeckue cetn (MOC). MOC
npencraBisitor coboit JIDII Beicokoro nHampspkeHus (220 kB, 330 kB, 500 kB wu Brime),
CBSI3BIBAIOIME MEXIy COOOH OTAENbHBIE KpPYNHBIC 3HEPrOCHCTEMBI IO BCEH CTpaHe, H
MIO3BOJIIOIIME IIEPENaBaTh 3HAYUTENBHBIE OOBEMBI IEKTPOIHEPTHH Ha OOIBIINE PACCTOSHUS.
OCK wrpaer BaXXHEHIIyI0 pOJb B IKOHOMHKE BCEH CTpaHBI, MOITOMY OHA KOHTPOIHPYETCS
TOCYZapCTBOM.

Bropsivu 1o MacmTaby 371€KTpOCETEBEIMU KOMITAHNAMH Poccuu SBISIOTCS MEXKPETHOHATIBHBIE
pacnpenenutenbHble cereBble kommanuu (MPCK), oObenunenHbsle B enuHbld xonguHr. OHU
o0ecrieunBaroT nepeaady 1 pacrnpeesieHue IEeKTPUUECKO SHEPTUH Ha PErHOHAIBHOM YPOBHE.

OOciry)KMBaHHEM JIIEKTpOCeTel HEOONBIIMX MYHHLMNAIBGHBIX 00pa3oBaHUil 3aHUMArOTCS
Tepputopuanssele cereBble opranuzanuu (TCO).

1.2 DuexTpuyeckue ceTu AnTaiickoro kpast

OnexkTpoceTeBble KOMIIAHMM AJNTalCKOro Kpas B MepByI0 ouepens mpencrasieHsl [TAO
«MPCK Cubupu», B 4aCTHOCTH (UIHAIIOM KOMIAHUH «AJTaiisHepro». B ¢mmmane Anraifickoro
Kpasi IeHcTBYIOT 57 paiioHoB anekrpuueckux ceteid (POC). Takke Anraiickuii Kpaidl BXOAHT B
teppuroputo oocmyxkuBanust [IAO «®CK EDCy.

Cpeau npo4mx 3JEKTPOCETEBbIX KOMIAHUNA AnTalickoro kpas MoxkHo BbaenuTs AO «CereBas
KOMIIaHUsl AnTalKpallaHEpro», B COCTaB KOTOPOW BXOIAT 9 oTaenenuil no Bcemy peruony, OOO
«bapHaynbckas cereBas kommanus», OO0 «OxxHO-Cubupckas 3HepreTHueckas KOMIIAHUS» H
MHOTHE JpyTHE.

2 IudpoBu3zanus 31eKTpoceTeBbIX 00bEKTOB

B nocnennee necstuneTrue B Hanbosee pa3BUTHIX CTpaHaX MMEET MECTO TEHIEHIUA K NepPexXoIy
OT TPAAMLMOHHONW PHEPreTHKH K KOHLEMINH «IH(POBOH IHEPTEeTHKI». DTOT MPOIECC MOTyduII
Ha3BaHHE «IUPPOBU3AIINSY.

Ludposas TpaHchopManys ceTH — ONTUMHU3ALMS W/WIH U3MEHEHHUE JIOTHKU TEXHOJIOTHIECKOTO
mporiecca B pe3yabTaTe BHeApeHUs NU(POBEIX TeXHONOTH [8, c. 3].

Co crTpeMHTENBHBIM Pa3BUTHEM HCIIOJIB30BAHUS BO30OHOBIISIEMBIX HCTOYHHKOB JHEPTHH M
OoNbIION JOJICH NeUeHTpaIu3alid JHEPrOCHUCTEM, YIpaBlICHHE HMMH CTAaHOBHTCS Bce Oolee
TSDKENIOW 3ajmaueil. BHenpeHne LUQPOBBIX M HMHTEIUICKTYaJbHBIX CHCTEM B JHEPreTHYECKHX
KOMIUIEKC OTKDBIBA€T HOBBIC BO3MOXKHOCTH YIpaBJICHHS 3HeprocucremMami. lcmons3oBaHue
HHTEpHETa UII MOHUTOPHHIA COCTOSHHMS OOOpYAOBaHMA M YIPABICHHUS UM, aBTOMAaTH3aIUSL
000pyIOBaHUS,  pPACHPOCTPaHEHHE  IEPCOHANBHBIX  HAKONHUTEIEH  OSHEPrMH  IO3BOJSET
MOTPEOUTENSIM IPUHUMATh HETIOCPECTBEHHOE YIaCTHE B PACIIPeICIICHIH MIEKTPOIHEPTHH.

Ha Ttexkymuii MOMEHT OCHOBHBIMHM TEXHOJOTHAMH IM(PPOBU3ALMU SICKTPUUECKUX CeTeH
ABTSIIOTCS: yMHBIE ceTH (Smart Grid), pexioy3epsl, udpoBble TOACTAHIINA  YMHBIE HAKOIHTEIH
SHEPTHH.

2.1 Ymuble cetu (Smart Grid)

VYuyensle u3 MHCTHTYyTa MHXEHEPOB 3IeKTpOoTeXHUKH W 3iekTpoHHKkH (IEEE) cocraBmnm
Haubosee oOliee M TEXHUUYECKH BEpHOE omperesieHue koHuenuuu «Smart Grid» Ha DaHHBIHA
MoMeHT. OnHpasch Ha WX ONpeEJelIeHne MOXHO CcKa3zaTh, 4ro Smart Grid — 3TO MOJHOCTHIO
CaMOpEeTyJIHPYIONasicss U CaMOOOHOBIISIONIASCS 3JIEKTPOIHEPreTHYecKass CHCTEMa C CEeTEeBOM
TOIOJIOTHEH, BKJIIOYAIOMIEH  BCE  HCTOYHWKH  TCHEpPAIlHH, MarucTpajJbHbIE "
pacrpeaenuTenbHbIe CETH U BCE BUABI MOTpeOHUTENEH 3IEKTPOIHEPTHH, YIIpaBJIeHHE KOTOPBIMU
OCYIIECTBISAETCS C IMOMOIIBI0 €AWHON ceTH WH()OPMAIMOHHO-YIPABIAIONIUX YCTPOUCTB H
cHCTeM peanbHOTo BpeMenu [10].

Ha camom gmene ymHasi ceTh NpEICTaBIsSeT COOOW HE OJHY, a IBE CETH — DIEKTPUYECKYIO H
nH(pOPMALMOHHO-YIIPABIISIONLYI0, KOTOpbIe (DYHKIIMOHUPYIOT OJHOBPEMEHHO M IOMOJHSIOT APYT
npyra. Takum o0pa3oM, Bce KOMIIOHEHTHI IJIEKTPUYECKONW CETH YNPABISIOTCS HPU ITOMOIIH
«YMHBIX» YCTPOHCTB, 0OBEIMHEHHBIX B SIMHYIO CETb.
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W3 OCHOBHBIX KOHKYPEHTHBIX HPEHMYLIECTB WHTEICKTYAJIbHBIX CETEBBIX CHCTEM MOXHO
BBIJICTINTh: JIOKAJIBHBIE U3MEPEHUSI 1 MOHUTOPHHI; BO3MOXKHOCTH JTUCTAHIMOHHBIX M3MEPEHHH U
KOHTpOJIsI; O0llee TOBBIILICHHE KayeCTBa JJIEKTPOIHEPTUH; HU3KHME DKCIIyaTal[HOHHBIE PacXOJbl;
CBEJICHHE K MUHUMYMY JOPOTOCTOSIINX BU3YaJIbHBIX IPOBEPOK; aBTOMATHYECKHH y4eT BPEMEHH U
paboynx mapamMeTpoB OOOPYHOBaHUS JJIsi CBOEBPEMEHHOIO IPOBEACHHS NPOQUIAKTHYECKUX
PEMOHTHBIX pPabOT; CHM)KEHHE IOTEPh 3NIEKTPHUUCCKON 3HEPruH; 00siee 3KOJIOTHUECKH BBITOJHBIC
YCIIOBUSI WCIOJIb30BAHUS; MHHHMH3ALHUS CBETOBOTO M IIYMOBOIO 3arpsi3HCHUS OKPYXKAOMIEH
Cpe.Isl; BEICOKHI YPOBEHBb HAIe)KHOCTH; MTHOBEHHBIH TOCTYTI K 6a3€ JaHHBIX CHCTEMHI [7, c. 2].

2.1.1 KoMnoHeHTHI YMHOIi ceTH

1. YMHBIe ycTpoiicTBa. YCTpOWCTBa A1 MOHUTOPHHTA M YIIPAaBICHUSA, 00BeIMHCHHBIC 00IIEH
6ecrpoBOHOH CETHIO M CITOCOOHBIE pabOTaTh MHTEPAKTHBHO M ABTOHOMHO.

2. XpaHuanma 3Hepruu. 13-3a HECOOTBETCTBHS MEX/y MUKOBBIM MOTPEOICHHEM U ITUKOBOH
JIOCTYIHOCTBIO DJIEKTPOIHEPTHMHM BaXXHO HAWTH METOJbl €€ XpaHEHHs JUIsl JaJbHEHIIeTo
UCTIONIb30BaHMUA.  BO3MOXHOCTP ~ HAKOIJIGHWsI ~ SHEPrUM  MOBBINIACT  HAAEKHOCTb U
0TKa30yCTOHYMBOCTbH pabOThl KOMMYHAJIBHBIX CETEH U MOTPEOUTEINEH AIIEKTPOIHEPTHH.

3. DaekTpuueckasi ceTb. CucTeMa mepenadyd >JEKTPOIHEPTHH, SBISAIONIAsICS OCHOBOH Ui
MOCTPOCHHSI HMHTEJUICKTYyalbHOH ceTd. JIMHMU anexTporiepenadd, OOOpYIOBaHHbIE YMHBIMU
yCTpoHcTBaMH JUIA OLEHKHM CTAaOWIBHOCTH B pEaJbHOM BPEMEHH, MHOJDKHBI BBIACPKHBATH
HETIPEBHUICHHBIC U TMHAMUYECKHE N3MEHEHNS HAarpy3Ku 0€3 MpephIBaHUs 00CITyKHBAHHSL.

4. UuTeqiekTyaabHas pacnpejeauTeIbHast ceTh. ABTOMaTH3MpPOBAHHAS
pacipenenuTenbHAs CeTh A Iepegaddl dIIEeKTPO’HepruH morpedurento. CeTb OOMKHA OBITh
ocHamieHa (YHKOHMEH caMooOydeHHs, BKIIOYas MOAYJIH JUIS aBTOMATHYECKOTO BBICTaBIICHMS
CYETOB, OOHAPYKCHUS HEUCIIPABHOCTEH, ONTUMHU3AIUH HAMPSDKCHUS, a TAK)KE [IEHOOOPa30BaHUs B
pEeKHMe peabHOI0 BPEMEHH.

5. Cucrema ynpaBjeHHsl CHPOCOM. YTpaBICHHE CIIPOCOM NpeanoiaraeT CHUKEHHE
MOTPEOICHUST DJISKTPOIHEPTHH TOTPEOMTEIeM B THMKOBBIE Yachl M IIOCIEIYIOIIEE IOJy4eHHE
BBIPYYKH B CJIEJICTBUE TaKoro CHrKeHHus [3, c. 2598]. DT1o mocturaercs, K NpuMepy, 3a CYET
HCITOJIb30BaHUSI COOCTBEHHBIX MCTOYHHUKOB 3HepFOCHa6)KeHI/I$[ HOTpe6I/ITeJ'I$[, B TOM 4YHCJIC 3a CUCT
UCTIONIb30BAHMS  BBINICYNIOMSHYTHIX XPAHWIHIL 3HEPrHH, ITyTeM YaCTHYHOTO OTKIFOUCHHUS
OCBEIIEHHS H T.II.

D¢ dexT nmoTpedUTeNLCKOro y4acTHs B YNpPaBIEHHH CIIPOCOM MOXKHO B YIPOIIEHHOM BHJIE
npocieauts Ha rpaduxe Ha puc.l. Kpusas npennoxenus I1 mokaseiBaeT, 4To ¢ yBEIMUCHHEM
KolmdecTBa TpeOyeMOH OSHEpruu IleHa Ha Hee BO3pacTaeT MHOTOKPAaTHO, YTO CBS3aHO C
BOBJIEUEHHEM B paboTy Gosiee oporux reHeparopoB. CHipKeHne morpedieHns Ha BennunHy AK
IPUBOJAUT K mepexoqy oT kpuBoi cnpoca Cl, ko kpuBoii cipoca C2, 4To JaeT pasHUIly B LEHE
BennuuHOM AL

Puc. 1. D¢ppexm ynpasnenus cnpocom.
1] — yena, K — xonuvecmso, C1, C2 — kpuswie cnpoca, 11 — kpusas npeonosscenus
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2.1.2 Jransl passutusa Smart Grid

B HacTosIMii MOMEHT, B MHUpE CIIOXKHJIOCH NOHHUMaHHE TOrO, YTO OBICTPBIA NEpexox K
njeIbHOM LU(POBOH MOAENIH PIIEKTPOIHEPIETUKH HEBO3MOXEH. B CBSI3M ¢ 3TUM BBIIEINSIOT TPU
JTana pa3BUTUSl WHTEIUIEKTYalbHBIX CETel, IOCTENEeHHBIH Mepexoja M0 KOTOPHIM IPHBEAET K
neneBoi moaenn Smart Grid [7, ¢.2].

IepBerit stam pasButms Smart Grid 3aKIrodaeTcs B CO3MaHUHM  AJIEKTPOIHEPTETHUECKON
nH(PacTpyKTypsl, IPH KOTOPOH OTAENBHBIE CHCTEMHBIE OJOKM W yCTPOWCTBA MOTYT OBITH
MOJKJIFOYEHBI K CeTH 0€3 HCIIOIb30BaHNs CAMHBIX U(PPOBBIX CTAHIAPTOB.

Bropoit atam paszButus Smart Grid — 53TO0 Takoe COCTOSHHE 3IEKTPOIHEPTETHUECKON
HHPPACTPYKTYPHI, TPH KOTOPOM JHOOOH CHCTEMHBIH OJOK WM YCTPOWCTBO BO3MOXKHO
MOJKJIIOYNTh K CETH TOJNBKO IPH YCJIOBHU €€ ITEPEKIIOUCHUS Ha E€OUHBIA MPOTOKON Iepeaadn
JIaHHBIX.

W wHakonen, Tperndi ortam pasButus Smart Grid mnpencraBmseTr co0oOH  €IUHYIO
CTaHAapPTU3UPOBAHHYIO IH(POBYIO JHEPreTHYECKYIO CHCTEMY, IIOCTPOCHHYIO Ha IPHHIMIIAX
JIELIEHTPAIM30BaHHOTO YIIPABJICHHSI U PABHOTO y4acTHs MOCTABLIMKOB M MOTpeOUTENEH B Iporecce
TeHepalyy, pacipeesieHNs] 1 NOTPeOIeHHS.

2.2 luppoBblie NOACTAHIUA

IMudposas moacTaHIMs — 3TO MOACTAHIMSA C BEICOKOABTOMAaTH3UPOBAaHHBIM YIPaBICHUEM, TIC
MPaKTHYECKN BCE Mponecchl oOMeHa MH(pOpMaIel MeXy KOMIIOHCHTaMH HOACTAaHINH, CBS3H C
BHEITHUMH CHCTEMaMH ¥ YNpaBiICHUs pPabOTOM MOACTaHIMH JOJDKHBI OCYIIECTBIATHCS B
IU(PPOBOM BHJIC HA OCHOBE IIPHHATHIX MPOTOKOJIOB TIepeIavyn JaHHBIX [2, c. 78].

[TndpoBele moacTaHINN SBISIOTCS KIIOYEBBIM 3BeHOM KoHmenmuu «Smart Grid». Kak u cama
KOHLENIMUS HMHTEJUICKTYaJIbHBIX CeTedl, LU(pOBbIE MOJCTAHIUU II0APAa3yMEBAIOT CHUHTE3
ANIEKTPOCETEBON M MHOOPMALIMOHHON HHPPACTPYKTYP.

I'naBHast ocoOeHHOCTh IU(POBOW MOACTAHIMM 3aKII0YAaeTCsl B TOM, YTO BCE €€ BTOPUYHBIC
uenu — 95T0 IMGPOBBIE KaHAIBl NEpeAadd AaHHBIX, O00pa3ylollue eIUHYI0 HIMHY Ipolecca.
Bnaronaps 3ToMy HOSBISETCS BO3MOXKHOCTH OTKA3aThCSl OT MAacChl METAJUIMYECKHX KaOeIbHBIX
CBsA3€H, OT/IEIBbHBIX YCTPOUCTB M Pa3IMYHBIX JOMOJIHUTENBHBIX 3aTpart [0, ¢. 94].

[loMmumo aBTOMaTM3amMKM ympaBieHHs U [UGPOBU3aLMM WHOOPMALMOHHBIX  CBS3EH,
B )XHEHIIMMH TIPEUMYIIECTBAMH HU(PPOBOM MOJCTAHINH SIBISIIOTCS CTAHIAPTH3ALMUS aJITOPUTMOB
1 HE3aBHCHUMOCTb OT MMEIOIIEHCS TEXHOJIOTUH NIepeiaut JaHHBIX.

[puHIMIEL ycTpoiicTBa MUPPOBON MOACTAHIMH W3JOXKEeHBI B craHmapre MOK-61850. Unes
COCTOUT B CO3[aHUM BUPTYAJILHON MOJeNM HMU(POBOH MOJCTAHIMKM W CTAaHIApTH3ALMH BCEX €e
BTOPUYHBIX CHCTEM, M IIPUBS3KM 3TOH MOJENN K PeajbHBIM MPOTOKOJIAM Iepeaadn JIaHHbIX. [1pu
9TOM TPOUCXOAMT pasieieHue 0a30BbIX (YHKUHMI CHCTEMbI aBTOMATH3ALMHU IIOACTAHIMUA WU
TPaHCIIOPTHON CHCTEMBI Tepeiaur CUTHAJOB [9].

CraHaapTu3alMsi BTOPUYHBIX CHCTEM TNOJACTAHIMHM II03BOJIIET H3MEHATh KOH(UTYpaluro
MOJICTAHLIMM B 3aBHCUMOCTH OT HaJOOHOCTH (HAampuMmep, B LENAX OKOHOMHU  HIIH
yCOBEpILIEHCTBOBaHMs). Bce (yHKIMHM CTaHAapTU3MPOBAaHBI M HE 3aBUCAT OT IMPUMEHSEMOTO
000pyI0BaHMS.

MacmrabHoe BHeZpeHne nupoBhIX HOACTAHIMH B MHPPACTPYKTypy CTPaHbI Ha CErOAHSIIHIN
JIeHb SIBIISIETCSl TSDKEJION 3ajaueif. DTo OOYCIOBJIEHO TE€M, YTO Ha4yMHAIOIIAsCs CTaHAAPTH3aLns
IpeArojaraeT MHOXKECTBO  JOIOJHHUTENBHBIX 3aTpaT. Heo0XoauMo NpOM3BOAMTH HOBOE
o0opy/oBaHHE, MPOBOAUTH IIEPENOATOTOBKY IIEPCOHANA, HM3MEHSTH YCTOSBIIMECS IIpaBHia
CTPOUTENBCTBA U SKCILTyaTAIUH.

I[Io wmuenmio T'onoBmmkoBa B. O. HE0OXOAMMO peaTw30BBIBATH MPOEKTHI ITHUPPOBBIX
MOJCTaHIMK 1mbo mpu cTpoutenscTBe HOBoW [IC, mmb0 mpw MONHOW MOJEPHHU3AINH
cymecTBytomei [5, ¢.225]. JanHoe yTBepxkaeHHe O0OOCHOBAHHO TeM, 4YTO (DM3WUECKHUA H3HOC
POCCHIACKMX TMOJACTAaHIMI B cpenHeM mpesbimaer 60%, 4ro aenaer O0ECCMBICIEHHOW YCTaHOBKY
JIOPOTOCTOAIINX YCTPOUCTB Ha 000PYAOBaHHE, TOAJIEKAIIee 3aMEHE.

Tem He MeHee, cTaHZApTHU3alMA YIPOLIAET CTPOUTEIBCTBO IOACTAHIMHA B IEPCHEKTUBE.
CraHgapTH3npoBaHHOE 00OpyIOBaHKE JIerye MPOU3BOJUTH, @ MaCCOBOE IIPUMEHEHHE JENAcT €ro
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nemesne. Takke CTaHAapTH3alMs YIPOLIAET W YCKOPSIET INPOSKTHPOBAHWE IOJCTAaHLMWH, a
BO3MOXKHOCTb IIU()POBOH HACTPOHKH 000PYIOBaHUS COKPAIIAET BPEMs HAJIAIKH.

3 PaspuTue Smart Grid B Poccun

Hauanom paspabotku koHuenuuu «Smart Grid» B IPOMBINIIEHHO Pa3BUTHIX CTpaHaxX CTajo
(opMHpPOBaHUE YETKOTO CTPATErMYEeCKOr0 BHICHUS LSl U 3a1a4 pa3BUTHS 3JICKTPOIHEPIeTUKH,
KOTOpOEe OTBeYaJo OBl IMOCTOSHHO pacTymuM TpeOoBaHMAM OOIIECTBA M 3aWHTEPECOBAHHBIX
CTOpPOH, a IMEHHO: TOCYJapCcTBa, HAYKH, IIPOU3BOJHUTEINCH, TPEANPHHNMATENLCTBA, TOTpeOnTEIeH
u 1p. [4, c. 82]. Cucrema B3aMMOCBSI3M 3aWHTEPECOBAHHBIX CTOPOH, TpeOoBaHWi U 3(PPEeKTOB B
mporecce peanm3anun koHnenun Smart Grid B Poccun nokaszana Ha puc. 2.

SHEPreTUYRcKke - ONTOBbIA PBIHOK 3NEKTPOSHEPT A Yydiwenre KCyataumn
KOMMaHWK PCBHMYHBIA DhIHOK 3NEKTDOSHE Pru MpospayHan GyxrraTepakas v GWIIMHOMBAs CUCTEMBI
CeTesble KOMMaHm CoBeplleHCTBoBaH1e NPOLSCI0B YNPaBNeHka NMTaH1em
PadpefenvTenbHble CETEBhIE KOMMaHMK CHUHEHWE NOTEDE 3NEKTPOSHEPTMM
TO 1 MOHUTOPMHI B PEaibHOM BpeMeHM

CUCTEMHOE MNaHUpOBaHKUE

OpraHbl BnacTi  [—>»{ OpraHbl roCy/IapCTBEHHONO PerynuposaHins [~ MoBbIWEHWE HALEXKHOCTY ANEKTPOCHatKeHs
Poocuu B apepe 3neKTpoBHEpraTKM MpoBpauHas aACTEMa YHETa INEKTPOSHEPT W
OnepaTop ONTOBOMO PbHKA 3NEKTPCBHE priu COBEpPLEHCTBOBAHME MPOLIECODB YIPABMEHWS NUTaHHeM

CHVKEHME NOTEPb 37eKTPOSHEPr i
CHueHWe Tapwh OB Ha 3NEKTPOSHEPTHID

MOBbIWEHAE HAJEKHOCTH INeKTPOCHaGHKeHA
MoBbileHWe OBLLEro YPOBHA OOUTYKMBAHWA
Jocryn K nHhopMaLii O MCTOYHWMKE NMTaHWA
B peXMe peanbHOro BPEMEHK
BO3MOKHOCTb KOHTPONMPOBATL YPOBEHD
3neKTponoTpebneHus
BO3MOKHOCTb YMaCTWs B NpoLiease ynpasneH1s
aIpocoM

MpoMBILLNEHHBIE, KOMMEDHEKHEe =

MOBLIWEHAS HAJEXHOCTH INEKTPOCHAEMEHMA
MoBblle H1e 0BLLEero YpoBHA 0DCTYKMBAHUS
NoTpeSiTent [ocTyn K MHpOpMaLWMKM O MCTONHUKE MWTaHKA
SMEKTPOBHET M HaceneHwe CTpaHbl o B PEXUME pEanbHOrD BPEMEHK
BOIMOMHOCTL KOHTRONMPOBATh YPOBEHD
anekTponoTpetneHua
BO3IMONKHOCTE YHACTUA B NPOLECE® YIpaBNeHUA
POCOM

CHWDKEHWE LIeH Ha INeKTPOSHEPTMIo
CHMKEHWE NOTPEOMTENBCKIX PAacXOos 33 cHeT
NOBbILLEHKS HAAERHOCTH
NoBbllweHe Be3ONacHOCTH CETH 33 CHeT
NoBbIWEeHWA ee CTabUNbHOCTH
rocyapacTeo W obLLeCTBO = CokpalueHue BLIBOPOODE 33 CHET MHTEr paLiM

BO30BHOBE MBIX MCTOHHUKOB 3He priun
HOBble paboume MecTa v pocT BBIN
BO3MOKHOCTL MHHOBA LMOHHOTO PasBuTys
C2KTOpa Nepefaqv 1 paaipeaeneHs
3MEKTOPaHEPrtu

Puc. 2. Cucmema 63aumocessu 3aunmepeco8anmblx epynn, mpebosanuii u 3¢hgpexmos 6 npoyecce gneopenust
yugposuzayuu

3.1. Dransl nepexona K nudpoBoi MoseNy 3MeKTpoIHepreTuky B Poccun

OnbiT pa3BUTHA LU(PPOBOH 3IIEKTPOIHEPTETUKH B MHPE CBUJIETEIBCTBYET O TOM, 4YTO
HMHTEJUIEKTyaJbHBIE CETH MOTYT OBITH CO3JaHBI B HECKOJIBKO 3TamoB. HEKOTOphIe 3Tambl MOTYT
OBITh peaTM30BaHbI MAPAIUIEIIBHO.
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BosmoxxHbIi NEPEeUYCHb 3TAIOB MMEPEXOoJa K HH(i)pOBOﬁ MOJCJIU DJICKTPOOIHEPIECTUKHU B Poccumn:
1. COSHaHI/Ie HOBOI'O «YMHOI'O» 3J'I€KTp0060pyIlOBaHI/IH, a TAK¥XKC CUCTEM KOHTPOJISI COCTOSAHMSA,

aBTOMaTu3aluu, CaMOBOCCTaHOBJICHHUS, peneﬁﬂoﬁ 3allIUTHI, YUC€Ta JJICKTPOIHCPTUU.

2. Cosnmanve WHGOPMAIMOHHON HHAPACTPYKTYpHl U €€ OOBCIUHECHHUE C IIICKTPOCETEBOM

nHdpacTpykrypoil. ONTUMH3ALMS BCEX CUCTEM YIPABIICHUS CETHIO.

3. Co3gaHne HOPMaTHBHO-TIPAaBOBOIT 0a3bl © HOBOTO CIIEKTPA YCIIYT, OKA3bIBAEMBIX CyObEKTaMHU

JNIEKTPOIHEPTETUKH.

4. Co3maHue MWIOTHBIX MPoekToB. OIEHKa COMUANBHBIX, SKOHOMHYECKHUX H Ip. 3(P(PEKTOB.

Co3naHne perHoHaIbHBIX CUCTEM YIIPABICHUSL.

5. Pacmmpenune uHTENIEKTyalbHOM ceTu. MHTerpamus yCHEIIHBIX MOWJIOTHBIX IIPOEKTOB B

€ANHYIO 3JIEKTPOIHEPTETHIECKYIO CUCTEMY.

9.
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Abstract: the institution of a mandatory offer, which has existed for a long time in foreign and
Russian legislation, on the one hand, restricts the rights of the acquirer of large blocks of shares,

and on the other hand, protects the rights of minority shareholders in this way. The problems of
applying the institution can be justified by its nature, the order of application and the unwillingness

of participants in civil transactions to obey the shackles of the law.

The relevance of this topic lies in the relative novelty of the provisions on the mandatory proposal,

the need to investigate the changes made and identify the practical difficulties of its

implementation.

Keywords: mandatory offer, public offer, signs of a mandatory offer, corporate control, specifics of
a mandatory offer.

HHOHATHUE, IPU3HAKHU U CIIEHUPUKA OBA3ATEJBHOI'O
MNPEJJIOKEHUSA
I'ypyes JIL.K.', Mapsicosa V.H.? (Poccniickas Pengepanus)

"I'ypyes Jocaman Ky6zaposuu — kandudam opuduseckux Hayk, doyenm,
Kagpedpa ucmopuu 20cyoapcmea u npasd,
*Unesicosa Véatioam Habuzyinaesna — mazucmpanm,
10pUOUYECKULl UHCMUmym,
Deodepanvroe 2ocyoapcmeeHHoe 0100HcemHoe 00paA308amMenbHOE YupedtcoeHue
8bICULE20 NPOPECCUOHANLHO20 0OPA308AHUSL
Jazecmanckuil 2ocyoapcmeeniulii yHugepcumen,
2. Maxauxana

AHHomayun: uncmumym 0053amenbH020 NPeOsioJNCeHUs, CYWeCmEYIouuULl Npo0O0INCUMETbHOE
8peMsL 6 3apyOEeNHCHOM U POCCULCKOM 3AKOHOOAMENbCMEe, ¢ 0OHOU COPOHbL, 02PAHUYUSACH NPASA
npuobpemamensi Kpynublx NAKeMo8 aKyuil, d ¢ Opy2oi — 3aujuuyaem MmMakum oOpazom npasa
MUHOPUMAPHBIX  aKyuoHepos. [Ipobremvl npumeHeHuss UHCMUmMyma MONCHO 000CHO8AMb €20
nPUPoOOll, NOPSIOKOM NPUMEHEHUS. U HEMNCeNaHUeM YYACMHUKOS 2ZPANCOAHCK020 o0Hopoma
NOOHUHAMBCSL OKOBAM 3AKOHA.

AxmyanrpHocmb  0aHHOU MeMbl  3aKIOYAeMCs. 6 OMHOCUMENbHOU HOBU3HE NOA0JNCEHUNl 00
00513amenbHOM NPeONodNHCeHUU, He0OX0OUMOCTIU UCCIe008AMb GHECEHHbIE USMEHEHUs. U GbIA6IeHUU
NPAKmMu4eckux mpyoHocmetl €20 pearu3ayuu.

Knioueswie cnosa: obsizamenvroe npediodicenue, nyonuunas ogepma, npusHaKu 00s3amenbHO20
npeonodicerust, KOPROPAMUBHbIL KOHMPOIb, CReYUPUKA 0053amenbH020 NPEONOIHCEHU.

VIIK 349

O0s13aTenbHOE MPEJIOKEHUE — 3TO TyONIIHast odepTra, KOTopas ToJbKHA OBITH HATIPaBJIEHA JIUIIOM,
npuoOpermuM ~ 6oiee 30  mporeHTOB  OOIIEro  KOJMYeCTBA  OOBIKHOBEHHBIX — aKIMHA |

16



NPUBWJICTUPOBAHHBIX aKLHU{ ITyOIMYHOrO OOLIECTBA, NMPEJOCTABISIONIMX MPABO ojioca IyOINYHOTO
o0miecTBa, y4uThIBasi NpHHALISKALIME eMy U ero apdUIMpoBaHHBIM JIMIAM, B aJpec APYTHX JIMII,
BJIQJICIOIIMX OCTAIBPHBIMM aKLUMSAMH COOTBETCTBYIOLIMX KaTeropuil (TUIOB) ¥ BiaJeiblam
SMHUCCHOHHBIX IICHHBIX OyMar, KOHBEPTUPYEMBIX B TAKHE aKIMH, O IPHOOPETEHUHN TAKUX aKIIUH.

B ommume or JOOpOBOJNBHOrO IPEIONKEHUSI O BBIKYNE aKLHH, 00s3aTeNIbHOE IIpe/IoKEHUE
HAIPaBIIETCS] YKe TI0CIe TPHOOPETEHHsT COOTBETCTBYIOIIETO KOJIMYECTBa [IeHHBIX OyMmar. [IpaBuma 00
00s13aTeTIFHOM TIPEUIOKEHUN PACIIPOCTPAHSIIOTCS W Ha CUTyallMd ¢ MOKymkod 75 m 90 mpoueHToB
AKLMI.

Hcxomst 3 3TOT0, MBI MOXKEM YBHIETD CIIEAYIONIHE MPH3HAKA 00A3aTEIBHOTO TIPEIIOKEHIU:

1) myOGIMIHOCTE;

2) 00eCTIIeYeHHOCTD;

3) dpopMabHOCTH;

4) HanpaBJICHHOCTh HA 3aIUTY NPaB aKIMOHEPOB U JeprKaTeNel NHBIX IIEHHBIX OyMar.

PaccmoTpum 311 npusHaku noapoOHee. CaMo MpeioKeHHe HaNpaBiseTcsl MPHOOPETINM TaKoe
KOJIMYECTBO aKIMH JIMLIOM B aKIMOHEpHOE OOILECTBO B KauecTBe MyOsImyHoi odepTbl. OHO cuuTaeTcs
C/ICIaHHBIM BCEM BIIAJIENbI[AM COOTBETCTBYIOIIMX IIEHHBIX Oymar ¢ MOMEHTa €ro IIOCTYIUICHUS B
myoaMYHOE OOIIECTBO. AKIICITAHTOM MOXKET CTaTh JIFOOOE JIMI0, BXOSIINES B TAKOE OOIICCTBO U
SBIISTIOLIEECs 00JIazaTeNieM MOAOOHBIX aKIMH MM WHBIX IIEHHBIX OyMar.

Ha o0s3anHOCTP TpmiiaraTe 0aHKOBCKYIO TapaHTHIO ykasbiBan u KoHcrurymmonHbi Cyn PO,
KOTOpEIA B cBoeM onpeneneHnd oT 06.07.2010 Ne 929-0-0O chopmynmpoBai, 94To mpaBuia cTaTeu 84.2
@3 «O0 aKIMOHEPHBIX OOLIECTBAX» HANpABJICHbI Ha 3aIlUTy MPAaB MUHOPUTAPHBIX AKIIHOHEPOB IyTeM
MIPEIOCTABJICHUS. UM BO3MOXXHOCTH BO3BPATUTH CJIETIAHHBIE MMM WHBECTHIMH (IIOCPEICTBOM BBIKYIIA
NPHHAJICKAIMX MM aKIWA 110 CHpaBeUIMBOW LICHE) JIMIIb B CBS3U C NPHUOOPETEHHEM TAaKOro
KOJIMYECTBA AKLUM, BHE 3aBUCHMOCTH OT Apyrux ycioBui. Koncturynmonssmi Cyxa, mepeduciss
BO3MOJKHBIE 00CTOSITEILCTBA, BBIACISET B MX YHCIIC HATMYHE BOZMOXKHOCTH PHOOPETEH s OaHKOBCKOM
rapaHTH{ y TpHoOpeTaTens akiuuid oOlecTBa. DTO BIOJHE YTBEP)KIaeT HEOOXOIMMOCTh OaHKOBCKOM
rapaHTUH KaK IPH3HAK 00513aTeTIBHOTO MPEIOKEHHS.

IMocesimast ctaten 84.2-84.4 BbIIIEHA3BaHHOTO 3aKOHA OCHOBHBIM TIpaBHJIaM, KacarOIIMMCS
00513aTENIBHOTO TPEUIOKEHHS, 3aKOHOIaTeN b YCTAaHABIMBAET, KAKUM JIOJDKHBI OBITh €r0 COAepKaHue U
TIOPSIZIOK COBEPILEHHsI, MOPSIOK JCHCTBHH OPraHOB YNPABICHUS M KaK COBEPIIMTH M3MEHEHHE €ro
cozeprkanms. O0s3aTeNbHOE TPEATIOKEHHE JODKHO OBITh HAIpaBJIeHO B TeUEHHE 35 IHel ¢ MOMeHTa
BHECEHHS COOTBETCTBYIOLIEH MPUXOAHOM 3alMCH MO JIMIIEBOMY CUETy (CUEeTy JIETI0) I JKe KOTzia 3TO
JMIO Yy3HATO JHMOO NODKHO OBUIO Y3HAaTh O TOM, YTO OHO CaMOCTOSTENBHO WM COBMECTHO C
a(GuIMpPOBaHHBIMY JIMIIAMH BJIAJICET COOTBETCTBYIOIINM KOJTMYECTBOM AKIIHIA.

Iocnemnuit mpu3HaK, Ha Haml B3MJI, HauOolee YEeTKO OmpeneNnseT CrnenupuKy HHCTHUTYTa
o0s3aTenbHOTO MpeyioxkeHust. OCOOEHHO BaXKHYIO POJIb IPUMEHEHHE MpaBwil IiaBbl X1.1 Ha3BaHHOTO
(enepanbHOrO 3aKOHa WrpaeT IPH OCYLIECTBICHHMHM CBOETO IpaBa Ha 3alllUTy HHTEPECOB
MHHOPHUTAPHBIMH aKIHMOHEpaMH. B CBA3M C TeM, YTO Ha NMPaKTHKE JOCTATOYHO YacTO 00A3aTebHOE
MIPEUTOKEHNE TIONPOCTy HE HampapisieTcsi (YTO MPOTHBOIPABHO), HAPYIIAIOTCS MpaBa YKa3aHHBIX
aKIMOHEPOB M B WTOre OHM HE TIOMY4aloT BBITOABL. Takas cuTyamws ObITa paccCMOTpeHa B
ApbutpaxxHoM cyzne MpkyTckoi oOmacTd Kak B NEpPBOM WMHCTaHIMU: M 3Ta, W BCE IOCIIEIYIONIHE
WHCTaHIIMM COLUIMCH BO MHEHMHM O HEOOXOJMMOCTH BO3MELICHHS YOBITKOB HCTILy, SIBIISIBIIEMYCS
MHHOPHUTAapHBIM aKIMOHEPOM U MPHHUMABIIMM TIOTIBITKU K HOHYXX/JICHHIO HalpaBJIeHHs 00513aTeIIbHOTO
npeiokenus. COOTBETCTBEHHO, 00s13aTeIbHOE NPEIJIOKEHHE SIBISIETCS OJJHOBPEMEHHO M CPEICTBOM
3aIllUTEl MHMHOPUTAPHBIX AaKIMOHEPOB B CHUTyalldd, CBS3aHHOM C BO3MOXKHOCTBIO IIEpeXofa
KOPTIOPaTUBHOTO KOHTPOJISI U CMEHBI CTPaTeruy BCETO OOIIECTBa, M, CIIEIOBATEIIFHO, BOSMOKHOCTBIO
NIpeHeOpEKEeHUsI UX HUHTEPECaMHU.

IMokynky Oosee 30% TONOCYIONIMX aKIWK elle Ha3bIBAIOT TIOTJIONIEHMEM M OTHOCAT K
CYIIIECTBEHHBIM KOPIIOPATHBHBIM JICHCTBUSM, HAPAIY C COBEPIICHHEM KPYITHBIX CIENOK, JINCTHHIOM U
JIETICTHHIOM aKIMHA OOIIeCTBa, €ro peopraHM3aleil W COBEPIICHHEM KPYIHBIX CHENOK M HHBIX
CYILECTBEHHBIX CHENOK. [03TOMY TaKyro OIepaniio TAaKKe HA3bIBAIOT MPHOOPETCHHEM KPYITHBIX
naketoB akuui. Cneruguka 3/1ech B TOM, YTO TAKOE IOTJIOMIEHHE JICHCTBYET KaKk Ha MHTEPECH! YWICHOB
aKIIMOHEpHOTO OOIIeCTBa, Tak M Ha pPBIHOK B IenoM. OOs3arenbHOE TPEIOKEHHE — 3TO
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crienMQuUeckuii MeXaHW3M, JalOlIMi BO3MOXHOCTH COBEPLINTH Tako€ IOTJIOLIEHHE B paMKax
CreNMaIbHON MPOLEAyPhl, MPUMEHNUMOIM K MEepexoay MpSMOT0 MM KOCBEHHOTO (KOHTPOJIMPYIOIIHM
JIULIaM ) KOHTPOJISL.

C.B. I'oMmIH nuIer o JOCTHXKEHUH JBYX OCHOBHBIX IIENIEH ITyTeM MPUMEHEHHS CIEHHAIBLHOTO
MeXaHH3Ma MPUOOPETeHUsT KPYIHBIX MaKeTOB aKIUW: CTUMYJIMPOBAHUE ITyONMYHBIX IOTJIOLICHHUH U
3aIIUTy TIpaB W 3aKOHHBIX MHTEPECOB MHUHOPUTAPHBIX akmuoHepoB [1, c. 149]. B.A. MukpiokoB u
I".A. MukprokoBa, HalpoTHB, BBICKA3aJIl MHEHHE, YTO TaKUM OOPa30M 3aKOHOIATENh MPOTHBOCTOHUT
YJaCTUBIIMMCSI KOPIIOPAaTUBHBIM TMOTJIOIICHUSM, HO 3al[MINACT IpaBa MHUHOPUTApPHEB. YUCHBIC
MOAYEPKUBAIOT  3aBUCUMOCTh  3()(EKTUBHOCTH YIIPABICHHS OOMIECTBOM OT 3aKOHOIATEIHbHO
YCTaHOBJICHHBIX OTPAaHWYCHUH MpaB KaK MHUHOPUTApHEB, TaK M BIAAENBLEB OONBIIEr0 KOJIMYECTBA
TOJIOCYIOIINX aKuuil. [2, ¢. 54 -59]. B omymdame 0T MHBIX MEXaHW3MOB, MPU PETYITNPOBAHUN HHCTUTYTA
00513aTENIBHOTO TIPE/IOKEHMST 3aKOHOJIaTeNIb BO3JIAaraeT MMIIEPaTHBHYIO O0S3aHHOCTH MPUOOpPETIIEro
akumu Jjuna. KpoMe Toro, J0CTOMHCTBA MHCTUTYTA ONPENEISIIOTCS €ro CeU(MHKON U 10 OTHOIICHUIO
K 10OpOBOJIEHOMY IIpe/IoKeHNI0. Tak, 371ech MOKHO BBIICITUTH TaKHE CIIeHU(pUIECKHe MOMEHTHI:

1) onpeneneHue LeHb! MPUOOPETaEMBbIX IIEHHBIX OyMar;

2) UIMIIEPATUBHOCTh CBSI3BIBAETCS C TEM, IPHOOPEIN JIM HANPAaBISIOLIMI aKIUK (COOTBETCTBYIOLINE
LIEHHBbIe OyMaru) Wiy ke UMeeT HaMEepPEHUE UX TPHOOPETEHNSI.

B nmenom, 1o uroram paccMOTPEHHS 3TOTO pa3Jieiia MbI MPHIILIN K CIIELYIOIIIM BBIBO/IAM:

1. B mmpokoM cMbICe MHCTUTYT 00S3aTeIbHOTO TPEUIOKEHHUS TPEACTABISIET OO0 MpaBOBOH
MEXaHH3M IPHOOPETEHNs KPYIHBIX TTAKETOB aKIWH AKIMOHEPHOTO OOINECTBA, B y3KOM CMBICIIE — 3TO
myOnmuuHas odepra, HalpasisieMas COBEPIIMBUM IproOpeTeHue mmioM Oonee 30 mporeHTOB 00IIEro
KOJIMYeCcTBa OOBIKHOBEHHBIX aKIWH W TNPHUBWICTUPOBAHHBIX aKIMH ITyOIMYHOTO OOIIECTBa,
MPEJOCTABISIIONIMX PABO ToJioca MyOIMYHOrO OOIIECTBA, YYMTHIBAs NPHHAICKAIME €My U €ro
apGUIMPOBaHHBIM JIMIAM, B aIPEC IPYTUX JIHII, BIAJCIOIINX OCTATBHBIMU AKI[HSIMH COOTBETCTBYIOIIUX
KaTeropuii (TUIOB) U BIIaJENblaM SMHCCUOHHBIX LIEHHBIX OyMar, KOHBEPTHPYEMBIX B TAKUE aKIHH, O
NPHOOPETEHUH TaKMX aKIMH, B TedeHHe 35 JHel ¢ MOMEHTa BHECEHMSI IPHXOTHOW 3aIMCH Ha JIMIIEBOM
cueTe (cuere JIerno), MO0 B TEUEHUE ATOTO KE CPOKA C TOrO MOMEHTA, KOT/Ia JIUIIO Y3HAJIO WIIH JOJHKHO
ObUIO y3HAaTh O BJAJICHUHM YKAa3aHHBIM KOJIMYECTBOM AaKIHMH CAMOCTOSITENIbHO HJIM COBMECTHO C
apPrIMpPOBaHHBIMY C HAM JIHIIAMH.

2. Cnerm¢uka HHCTATYTA, Ha HAIl B3IJISJL, BBIPAXKACTCS B, BO-TIEPBBIX, BO3JIOKEHUN OOS3aHHOCTH
HaIpaBUTh TPEIJIOKEHNE Ha MpuoOperatens (1, TakuM 00pa3oM, OTpaHMYEHHH €r0 NpaB) C IENbI0
3ammUTEl Ooiee CNaboil CTOpOHBI (MUHOPUTApHBIX AaKIMOHEPOB) W COXPaHEHUS S(P(PEKTUBHOCTU
yIpaBJeHus1 00IECTBOM, ¥ BO-BTOPBIX, 3aKOHOJATEILHO YCTAaHOBJICHHOTO TTOPSIKA ONPEIETICHNS LIEHBI
AKIWH, yKa3bIBAEMOH B 00513aTEILHOM TPEAIOKECHHH.

3. [lpemnaraeM pacHpoCTpaHHUTh IpaBWiia MPUOOPETCHHs KPYIHBIX MAKETOB AKIMH MyOIMYHBIX
aKIIMOHEPHBIX OOIIECTB, IPEJyCMOTPEHHbIE B BBHIIICYKA3aHHOW IJIaBe, HA aKIMOHEPOB, BIAJICIOIINX
HETOJIOCYIOIMUMHA TPUBUICTUPOBAHHBIMU AKIUAMHA Hy6HI/I‘-IHOFO AKMUOHECPHOT'O O6H_[eCTBa, a TaKXKC Ha
BJIAJICIIBIICB SMHUCCHOHHBIX IICHHBIX 6yMar, KOHBEPTHUPYEMBIX B HETOJIOCYHOHIUE MMPUBUJICTUPOBAHHBLIC
aKIMH ITyOJIMYHOTO aKIMOHEPHOTOo O0IECTBA, C LB PABHOMN 3all[UThl UX HHTEPECOB.

Cnucok numepamyput / References
1. Tomysn C.B. IlpaBuia MoriIomeHns akIMOHEPHBIX OOIIECTB: CPABHUTEIHHO-TIPABOBOH aHAIIN3.
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2. Muxproxoe B.A., Mukpioxkosea I''A. OrpaHndeHus: NpaB aKIMOHEPOB METOJOM AOBEACHUS 10
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Abstract: the article highlights the actual problem of studying the features of the formation of
professional and pedagogical abilities in future preschool teachers through innovative activities.
The essence of the concept, criteria and indicators of the studied phenomenon are determined. The
diagnostic tools for determining the initial level of the formation of professional and pedagogical
abilities in future preschool teachers, research results and pedagogical conditions that contribute
to the optimization of teachers' work in this direction are presented.

Keywords: professional ability, future teacher, formation, pedagogical abilities, pedagogical
conditions, levels, indicators.

IKCHHEPUMEHTAJIBHAS PABOTA 110 ®OPMUPOBAHUIO
MPOPECCHUOHAJIBHO-NEJATOITMUYECKHAX CIIOCOBHOCTEM
Y BYAYIIUX ITEJATI'OT'OB 10Y
Pama3zanosa J.A., Bamuku 3.9.2 (Poccuiickas Mexepanns)

' Pamazanosa Dnvmupa Acanogna — KaHOUOAm nNeda2o2UYeCcKUX HayK, OOYeHm,
’Bandscu Anvsapa Ddemosna — cmydenm,
Kagpedpa 00wKoIbHO20 00PA3068aHUs U Ne0A20UK,
Kpoivckuii unocenepro-nedazoeuneckuti ynusepcumem um. @eeszu HAxybosa,
2. Cumepepononw, Pecnybnuxa Kpvim

Annomayus: oceewjaemcss aKmyanvbhas npooleMa uzyueHus 0cobenHocmel GopmMuposanus
npogeccuonanbHo-nedazocuteckux cnocobrocmeil y 0yoywux nedacoeog HOY nocpedcmeom
UHHOBAYUOHHOU OesimenvHocmu. Onpedenenvl CYuHOCmb NOHAMUS, Kpumepuu u NoKa3ameiu
uccredyemoeo pernomena. llpedcmagnenvt OuazHoCmMu4ecKuti UHCMPYMeHMAapuil 0isi Onpeoeienus
UCXOOH020 YPOBHSL (POPMUPOBAHUsL NPOPECCUOHANLHO-NEOA20UYECKUX CROCObHOCmEl Y 0)Y0yuux
neoaeozos J[OY, pesyrbmamul ucciedoganus u nedazcocuveckue Yciosus, cnocobocmeayioujue
onmumuzayuu pabomovl nedazo208 8 OAHHOM HANPAGIEHULL.

Knwouesvie cnosa: npogeccuonanvuas cnocobnocms, 0yoywuil nedazoe, Gopmuposanue,
nedazocuyeckue cnocoOHOCmU, Nedazo2uiecKue YCaoeus, Kpumepuu, noKa3ameiu.

[IpoGnema pa3BuTus npodeccHoHANBHBIX cHOcOOHocTel Oymaymux mnexaroroB J1OY
TIOCPEACTBOM MHHOBAIIMOHHON AEATEIHHOCTH SIBJISIETCS CIIOXKHOW, MHOTO(a3HOM, MHOT0aclieKTHON
n TpeOylomei co3/aHus B NEJaroruieckoM By3e YCIOBHH ISl PAcKpbITHS WHIMBHIYaJIbHBIX
CIOCOOHOCTEW CTYJEHTa, CTUMYJMPOBAHHUS €r0 CTPEMIICHHSI K caMmopean3aniy, (GopMUpOBaHMs
CHOCOOHOCTEW K CaMONO3HAHHUIO, CAMOPA3BUTHIO.

W3  MmHorooOpasusi  NIpEINCTaBICHHBIX B  IICHXOJOTO-NIEJaroruyeckod  JHTepaTrype
NEeJarorHyeckuX CHOCOOHOCTeH HaMM BbIJENIEH KOMIUIEKC HPOQEeCCHOHATBHO-IIENarOrMYecKiux
crocobHOCTEH (THOCTHYECKHX, JHMIAKTHYECKHX, peQIIeKCUBHBIX, KOHCTPYKTHUBHO-
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IIPOEKTUPOBOYHBIX, KOMMYHHKATHUBHBIX, OPraHM3aTOPCKHX), HEOOXOMUMBIH AJIsl NPOAYKTHBHON
nesitenibHocTH nefaroroB JIOY. JlaHHBIA KOMIUIEKC, Hapsity € NpoQecCHOHAIBHO Ba)KHBIMHU
KayeCTBaMH M HAIIPaBIEHHOCTHIO, BKIIOUYEH B MOZEIb JIMYHOCTH IIeJlarora, IO3BOJISIOMECH
LIEJICHATIPABJICHHO ~ OCYIIECTBISIT  pa3BUTUE MPOQPECCHOHAIBHBIX  CHOCOOHOCTEH  Oyaymux
neraroroB B 00pa3oBaTeNbHOM —Mpolecce By3a. Pe3ynbTaTbl HaydHBIX — HCCIICAOBAaHUM,
MPAaKTHYECKOTO OMbITa paboThl ¢ OyIyNIMMH IEAAaroraMy IMO3BOJIMUIM HaM BBIIBUTH OCOOCHHOCTH
PasBUTHS JIMYHOCTH CTYJCHTOB, BIMSIONIME Ha Ppa3BUTHE NPOQPECCHOHATBHO-TIEAATOTHUECKUX
crocobHOCcTe. HeoOxomnmMo Takke NPHHAMATh BO BHHMAaHHE OCOOEHHOCTH (OPMHPOBAHUS H
PasBUTHS Pa3HBIX KOMIIOHEHTOB II€AarOTHUECKHX CIIOCOOHOCTEH NpH OpraHu3alud ydeOHOTO
Iporecca M OIEHKE YPOBHS Pa3BUTHS AAHHBIX CIIOCOOHOCTEH y OyIymuX IEeIaroroB B Ipolecce
MICHXOJIOTO-TIEAArOTNIECKON THaTHOCTHKH.

[lenarornyeckue ycioBHs pa3BHTHS INPOQECCHOHATIBHO-TIENArOTHYECKUX  CIIOCOOHOCTEH
CTY/ICHTOB BKJIFOYAIOT CIIEIHAJIbHYI0 OPTraHU3alMI0 COEpKaHMUs NOATOTOBKU OYAyILIEero neaarora
JIOY kak B TEOPETHUYECKOH, TaKk M B NPAKTUYECKOH AEATEIHHOCTH; HCIIOIb30BaHUE AKTHBHBIX
dopM u MeTomoB OOyueHHs, OOCCHCUMBAIOIIMX JUAJIOTOBOC  OOIICHHE, TBOPYECKOE
COTPYIHUYECTBO TPENoJaBaressi U CTYIACHTOB, pa3BuTHe Oyaymum negarorom JIOVY cebs kak
JIMYHOCTH, TIPOBEJICHUE CUCTEMATHYEeCKON TICHXO0JIOr0-TIeIarOrMYeCKOl JUarHOCTHKU U KOPPEKIIMU
YPOBHS c(hOPMHUPOBAHHOCTH NMPO(ECCHOHANBHO-IEJATOTNIECKUX CIIOCOOHOCTEH.

JlMarHocTWKa BKJIIOYAET KOMIUIEKC METOAMK, IIO3BOJISIOIINX ONPENCIUTh  Pa3iIHyHbIC
MIOKa3aTeM BCEX CTPYKTYPHBIX KOMIIOHEHTOB (KOTHUTHBHBIH, TEXHOJIOTHYECKHIH, MOTHBAIIIOHHO-
notpeOHOCTHBIH). C [enpl0 M3y4eHUs] KOTHUTHBHOTO M TEXHOJOTHYECKOTO KOMIIOHEHTOB
HCTIONIH30BANIACh CEPHUs BOIPOCOB M TECTOBBIX 3a/IaHUH, NIPECTaBICHHBIX 10 CIEAYIOMUM OJIOKaM:
oOIas mejaroruka, AOIIKOJbHAs IEJaroruka, nerckas ncuxoiorus. ConepkaHue AMArHOCTHKA
HalleJIeHO Ha OIpeesieHne YpPOBHS C(HOPMUPOBAHHOCTH MPOQECCHOHATIBHO-TIEAarOTHUECKHX
cnocoOHocTe# Oyaymux neaaroros JJOY.

ChopMUPOBaHHOCTh KaXAOTO W3 KPUTEPUEB KOHKPETU3UPOBANACH PSIJIOM IOKa3aTelNeH.
KorHuTHBHBINM KOMIIOHEHT NOKa3aTeIH 3HAHUSI OCHOBHBIX JOKYMEHTOB, HOPMAaTHBOB, TPEOOBaHHI
PErIaMEeHTHPYIOLINX [eJarornuecKyo, HHHOBAIIMOHHYIO JieaTeabHOCTh B JIOY, 3HaHMA 0a30BBIX
MeJarOrMYeCKUX M IICUXOJIOTMYECKUX TOHATHH W COBPEMEHHBIX TEOPHH, M TEXHOJOTHH
BOCITUTaHMA ¥ 00ydIeHHs], 0COOCHHOCTEH Ipoliecca COLMAIN3aliK 1 CaMOCO3HAHUs peOeHKa.

TexHosornyecknii KOMIIOHEHT IMokazaTemsiMu  CrocoOHOCTh  OTOMpaTh, aHAIM3MPOBATH,
CHUHTE3MpOBaTh y4eOHO-BOCIIMTATENBHBII MaTepHai; pa3pabaTbiBaTh COOCTBEHHYIO CTPATETHIO
o0y4eHUs: W BOCHHUTAHMSA, aBTOPCKHE TEXHOJIOTMH, TPAHCIUPOBATh HOBBIE HAEH; CIIOCOOHOCTBH
MOJJICP)KUBATh  ONAroNmpUATHBIH ~ MOPANBHO-TICUXOJIOTHYECKUH  KIMMaT B KOJIJIGKTHUBE,
OpUEHTHPOBAHHBIH Ha TBOPYECKMH TOMCK UM  CO3UIAHME, IPUMEHATh HEOOXOIUMBbIE
3aKOHOJIATENIbHbIE, aJIMUHUCTPATUBHBIC, COIIMAIBHBIE U TPOCBETUTEIBHBIE MEPBI.

MOTHBalIHOHHO-TIOTPEOHOCTHBI ~ KOMIIOHEHT €  [OKa3areysiMH  IOTPEOHOCTh B
caMoaKTyaJHu3alyy, OOIECTBEHHOM IPH3HAHMH, MOPAILHOM M MaT€PUAILHOM CTUMYJIUPOBAHHH;
YAOBJIETBOPEHHOCTh  IEJArOTHYECKUMH  YCJIOBHSIMH  TIpomecca OOYy4eHHs, COIepKaHHEM
METOIUYECKHX MEPOIPUSATHH, COOTBETCTBUEM COJICPKAHUSI ITPOPECCHOHANBHBIM MOTPEOHOCTSIM U
HMHTEpEecaM.

JlmarHocTuka cOCTOUT U3 Tpex 070koB. [1epBhrif 670k A — B IPUBEIEHHBIX OTBETAX €CTh OJHH
MIPaBWIBHEIN (MPaBWJIBHBIA OTBET OIIEHHMBAaeTCs B OJuH Oain). Bropoit 6mok (B) — u3 derhipex
NIPUBEJICHHBIX OTBET, IPaBHIBHBIMH MOTYT OBITH HECKOJIBKO (IIPaBWIILHBIM OTBET OLICHMBAETCS B
nBa Oamna). Tperuit 6ok (C) Ha mpUBEIEHHBIE BOIPOCH! HEOOXOIUMO JaTh MUCHMEHHbIE OTBETHI
(TpaBUIIBHBII OTBET OLIEHUBAETCS B TpH Oania). 3aganus dacreid B u C npenmnonararor TBOpYECKUH
MOJXOJ K MX BBINOJHEHHIO. baiubl cymmupyrorcst. Pe3ynbraTsl IMarHOCTUKH OTPakaloT YPOBHU
po¢eCCHOHATBHOI KOMIETEHTHOCTH BOCIIHTATENs: BBICOKHH ypoBeHb — 66 OamnoB u Ooee;
cpenHuii ypoBeHb — OT 50 10 66 6amioB; HU3KHIA ypOBEHB — 10 50 6aIoB.

MeronaMu M3y4eHHs KOTHUTHBHOTO M TEXHOJIOTHYECKOTO KOMIIOHEHTOB INPO(eCcCHOHAIBHO-
Helaroruyeckoil  criocodbnoctu Oyaymux nexaroroB JIOY  sBisuick: HaOmopeHue, Oecena,
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aHKETUPOBaHNE, TECTHPOBAHME, M3YYEHHE JOKyMEHTAlMH, M3YYEHHE PEe3yJIbTaTOB CaMOaHalIn3a
HelarorM4ecKoi AesTeIbHOCTH, ONpe/ieJIeHUE YPOBHS 3HAHUN JTOLIKOIBHUKOB, X CIIOCOOHOCTEH.

Jnst 3y4eHusi CaMOOLIEHKH NpodecCHOHANBHBIX 3HAaHUH M CIIOCOOHOCTEH Oblila MCIIOIb30BaHa
camoauarHoctuka 1o wmarepuaniaMm W.HO. CokonoBoit [2]. MoxHO yTBEepXkaaTh, 4YTO
WHHOBAIlMOHHASI  JIESITEIbHOCTh  HAaYMHAETCs ¢  «OOpbObI MOTHBOB», IIOMCKa CMBICIA.
MoOTHBaIIMOHHO-NIOTPEOHOCTHBIH KOMIIOHEHT PAcCMAaTPUBAETCS KaK BEXyHIIMH (DaKTOp PEryNsAIiH
aKTHBHOCTH BocmuTareied. s M3ydeHHs MOTHBAIIMOHHO-NIOTPEOHOCTHOTO KOMIOHEHTAa OBLIH
HCTIONB30BaHbl TecThl «MoTuBaus npodeccrnoHanmsHON nestenbHocTH» (MeTtomuka K. 3amdup B
Momudukammn JL.A. Peana [1]) m merommka «/3ydeHne CIIOCOOHOCTH K CaMOpPAa3BHTHIO H
camooOpa3zoBanuio mexarora» (aBtop B.U. AHmpeeB). B OCHOBY IOMAarHOCTHKM W aHamHW3a ee
PE3YNBTATOB MOJI0XKEHA KOHIETIISI BHYTPEHHEH 1 BHEIIHEH MOTHBAIUH.

W3yyeHne MOTHBAI[MOHHO-IICHHOCTHOTO KOMIIOHEHTa T'OBOPHT O TOM, YTO OOJIBIIMHCTBO
PECIIOH/ICHTOB JKEal0T COBEPIICHCTBOBATH CBOM 3HAHUS, U3yYaTh U OCMBICINBATh HOBbIC HAyYHbIC
TIOJIXOIbI, IPUMEHSTH UX Ha IPaKTHKE.

Takum 00pa3oM, NPOBEACHHBIH aHATU3 CBHIECTENBCTBYET O HEIOCTATOYHOW HMHTEHCHBHOCTH
NPUMEHEHMsI TIeJarorMYecKuX HOBILECTB, B cdepe pa3BUTHS JeTed JOLIKOJIBHOIO BO3pacTa.
MoxHO BBIACJIMTh KAK MUHUMYM JIB€ MPUYNHBI HE pallMOHAaIN3alluN MEeAarornucCKmux HHHOBaHHﬁ.
CMBICI TIEpBOH NPHUYMHBI COCTOUT B TOM, 4YTO WHHOBALMA, Kak IIPAaBHJIO, HE IPOXOIHUT
HE0OX0ANMOH MPOoQeCCHOHANBHON apoOaliy; CMBICT BTOPOW MPUYHMHBI 3aKJIIOYACTCS B TOM, YTO
BHEJIPEHHE  IE€AArOrMYeCKMX  HOBOBBEICHHMH  IPEIABAPUTENBHO  HE  IIOATOTOBICHO B
OPTaHHU3aIIOHHOM, TEXHHYECKOM U CaMOg€ IJIABHOE B JINYHOCTHOM, IICUXOJIOTHYECKOM OTHOIICHUH.

[TpoBeneHHOE McCIEeNOBaHNE M aHATH3 TTOJyYCHHBIX PE3YJIBTATOB B LIEJIOM CBHIETEIBCTBYIOT O
HEOOXOJANMOCTH CO3JIaHuUsl CIIENAIbHON CUCTEMBI 11EJIeBbIX, COIEPKATEIBHBIX U MPOLECCYaIbHBIX
ycrnoBud s (DOPMHUPOBAHHUS MPOPECCHOHATBLHO-TICAATOTHUECKUX CIOCOOHOCTEH  OyayImmx
negaroroB JIOY mocpeacTBOM HHHOBAITMOHHOM JIE€ATETHHOCTH.
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Abstract: the article describes the relevance of the study of the interaction of kindergarten and
family in the organization of leisure activities. The main approaches are revealed from the point of
view of the views of different authors on this phenomenon. The basic concepts are revealed and
characterized: family, leisure, leisure activities, interaction. The main characteristics of leisure
activities are listed. The general positive role of the interaction of the preschool institution and the
family in the harmonious, comprehensive development of preschool children is noted.

Keywords: family, leisure, leisure activities, interaction between the preschool institution and the
family, teachers, parents, children.

B3AMMOJIEMCTBHUE JETCKOI'O CAJIA U CEMbH B OPTAHU3AIIMN
JTOCYTI'OBOM JESATEJBHOCTH KAK IICHXO0JIOIO-
HNEJATOI'NMYECKAS ITPOBJIEMA
3oroBa H.B.!, Barmanosa M.C.? (Poccuiickas ®enepauusi)

"30moea HUpuna Bacunvesna - kanouoam neoazoeuyeckux HayK, OOyeHm,
’Bammanosa Maiis Cepeeesna - cmydenm,
Kagpedpa 00wKoIbHO20 00PA3068aHUs U NEOA202UK,
Kpoiymckuii unocenepro-nedazoeuneckuti ynusepcumem um. @eeszu HAxybosa,
2. Cumghepononw Pecnybnuxa Kpvim

Annomayusn: 6 cmamve ORUCAHA AKMYATLHOCTD UCCACO08AHUSL 83AUMOOEUCMBUsL OEMCKO20 CaAdd
U cembU 8 Opeanuzayul 00Cy2080i OesimerbHocmu. Packpuimol ochosHble n00X00bl ¢ RO3UYUU
6327151006 PA3HLIX ABMOPO6 HA OaHHLIUL (henomen. Packpuimuvl u oxapaxmepusosanvl OCHOGHbLE
NOHSMUSL: CeMbsl, 00Cye, 00CY208as OesimeibHOCmb, 63aumoldeticmeue. Ilepeuucienvl 0CHOGHbLE
xapaxmepucmuku  0ocyeo8ou  deamenvhocmu. Ommeuena ob6was NONONCUMETbHASL  POJlb
83aUMOOEUCMBUST OOULIKOJIbHO2O YUPEHCOCHUSL U CeMbU 68 2APMOHUYHOM, 8CeCMOPOHHEM PA36Umuu
demeil 0OWKOILHO20 803pACmd.

Knrouesvie cnosa: cemvs, 0ocye, 00cye06as O0esmenbHOCMb, 83aUMOOelcmaue OOUKOIbHOO
yupexcoeHus u cembl, nedazoau, pooument, 0emiu.

B coBpemeHHOM MHpe 0 BpeMeHH, CBOOOHOM OT OCHOBHOM JIeATeNIbHOCTH, TOBOpAT Bee. O HEM
MUITYT BO BCEX IIEYATHBIX U3JAAHUAK, IIOJHUMAIOT BOMPOC HA TEJICBHICHHUHU, IPOBOJIAT
COLIOJIOTHYECKHE ONPOCHl. Takoe BHUMaHUE K TEME BBI3BIBAET CIIOPHI O TOM, YTO TAaKOE CBOOOIHOE
BpEMsI M KakK €ro [e1ecoo0pa3Ho IPOBOHTE.

Kynberypa merckoro mocyra (opMupyercs MoJI ISHCTBHEM COIUyMa, Oxarojapsi BIIFSIHHIO
B3POCIBIX, YTO TpeOyeT B3aMMOJIEHCTBUS JETCKOTO Caja M CeMbH KaK BaXHEWIUX HHCTUTYTOB
MIEPBUYHON COIMann3anny pebeHka.

CeMbs — OAWH U3 CaMbIX JPEBHUX COIMMAJIBHBIX HHCTUTYTOB, KOTOpBIﬁ BO3HUK emé B YCIIOBUAX
dbopmupoBanuss obmecTBa. CeMbsi — O3TO IIeHHas siuelika oOmiecTBa, KOTOpas BBIMOJIHSCT
PETPOIYKTUBHYIO (DYHKIIHUIO.
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I".A. ABaHecoBa CUMTAET, UTO CEMbsI OOECIICUNBACT CTAOMIILHOCTB OOIIECTBa M Pa3BUBACTCSI BMECTE
C HUM, a TaKKe BBICTYNAeT KaK MPOCTPAHCTBO, B KOTOPOM IPOMCXOJUT JIMYHOCTHOE CTaHOBJICHHE
yenoBeka. COBEPILIEHCTBOBATh MPOLECC CEMEMHOTO0 BOCIUTAHUS IIOMOTaroT Tpaaulivii, KOTOpbIE
CIOCOOCTBYIOT ~ TOJHOIIGHHOM ~ OpraHW3aliyl  JKU3HENESATENbHOCTH  CEMBH,  YBEJIMYHMBAIOT
B3aMMOIIOHMMAaHKE MEXy e€ YIeHaMH, 0COOCHHO MEX/y POJUTEISIMU U eTbMH [ 1].

B tpynmax JI.A. AKHMOBO# TOBOPUTCS O TOM, YTO JOCYTOBBIE (POPMBI COACHCTBYIOT POAUTEISIM
B Ilepesade IETSAM IONyYCHHBIX 3HAHMH, KyJIbTypHBIX W HPAaBCTBEHHBIX IICHHOCTEH, Ba)KHEHIINX
HOPM H 00pa3IOB ITOBEICHUS, CEMEHHBIX TpamuIuii [2].

W3BecTHBI OCHOBHBIE XapaKTEPUCTHKH JOCYTOBOH NEATEILHOCTH:

— Hamu4he SIPKOW LeNMu W JOCTYNHBIX 3afad A pealn3alid UX JCTbMH B CBOOOJHOM
JIESITENbHOCTH;

— Hajm4uue cBoOOAbI BEIOOPA poJia 3aHATHH;

— moOyXJeHne K CaMOBBIPAXEHUIO, CAMOYTBEP)KICHHIO M CaMOPa3BUTHIO JIMYHOCTH 4Yepes3
CBOOOIHO BHIOpaHHBIE JICHCTBUS;

— ofecrieueHHe PacKPBITHS NPHUPOJHBIX TAJAHTOB M NPUOOPETEHHIO TOJIE3HBIX JUIA JKU3HH
YMEHUH U HaBBIKOB,

— coJieiiCcTBUE OOBEKTUBHOM CaMOOIICHKE JETEHH;

— o0ecrevyeHne OTyYeHUs PaloCTH U YIOBOJIBCTBUSL.

CeronHsl Bce CIIEIMANINCTHI IPU3HAIOT BAXKHOCTH NMPUBJICYCHUS POANUTENCH K yJacTHIO B paboTte
JIETCKOTO €ajia, OHAKO B PEalbHBIX B3aMMOOTHOIICHHUAX BOCHHTATENEH U POANTEIICH CyIIECTBYET
ompeJieTIiecHHass JUCTapMOHHUs. [IpensaTcTBOBaTh Pa3sBUTHIO 3THX B3aMMOOTHOLICHHH MOTYT Kak
JUYHbIE, TaK M Tpo(ecCHOHATbHBIE (PAKTOPBI, KOTOPHIC MEMIAIOT CEMbSIM CTaTh AKTHBHBIMH
y4aCTHUKaMU B BOCIIMTAHUU CBOUX L[eTeﬁ.

B coBpeMeHHOH NOIIKOJIBHOMN MEAaroruke pa3IdyHbIe acleKThl paboThI IETCKOTO cajia C CeMbei
ocBellleHbl B ucchenoBanusx psga yueHelix (H.A. AunpeeBa, E.II. ApnayroBa, T.H. baGaesa,
T.A. bepesuna, I1.®. Bunorpamosa, JI.B. 3aruk, O.JI 3BepeBa, B.M. HBanora, B.K. Kotsipio,
T.A. Kynukosa, T.A. Mapkosa, O.B. OropognoBa, M.M. PamazanoBa, 3.11. Ternosa u 1ip.).

T.H. JlopoHOBa MNOHATHE «B3aUMOJEHCTBUE IETCKOIO CaJa U CEMbU» PacCMaTPUBACT Kak
o0mryto paboTy BocmHTaTeNel W POAWTEINICH 10 BOCHHTAaHHWIO peOEHKa, KaK OOIIEHHE B3pPOCIbIX,
00MEeH MX MBICISIMH M SMOLMSIMU. B ee MccienoBaHusIX packpbiBatoTcs (OPMbI B3aMMOJCHCTBHS
BOCIIUTATENE ¢ poauTessiMu [3].

B cnoBape pycckoro sispika C. OskeroBa IOHATHE «B3aMMOJECHCTBHE)» PACKPBIBACTCS Kak
B3aUMHasl CBsI3b ABYX SIBJICHMI, B3aUMHas UX MOAJEPKKa [6].

W3BecTHO, YTO POJUTENN W IENarory BHICTYMAIOT C MO3MIUK MTApTHEPOB IIPU YCIOBHH, €CIIU
MEXKIAY HHMHU YCTAHOBJICH KOHTAKT. HU.C. Kou CUUTACT, YCTAHOBJICHUE KOHTAKTa MECKAY
POAUTEIIAMHA U TI€JaroraMu 1mo BOIpocaM BOCIIUTAHUA U PA3BUTHUA ,ueTeﬁ — 9TO MOBTOPEHUE OAHUX
U TeX ke TpeOOBaHM K peOCHKY W30 JHS B JIeHb, €IMHCTBO BOCIUTATEIBHBIX BO3JIEHCTBUN U HX
O4EepEHOCTh CO CTOPOHBI BOCHUTATENEH W ponurened. B ciaydae ecnm 310 Hapymaercs, TO Y
pebenka HacTymaeT AWCKOMGOPT, OH IIJIOXO YCBAaWBaeT KpPUTEPHUH TIOBEACHUS, HAYMHAET
MIPUCTIOCA0INBATLCS K B3POCIIBIM, JIOBUTh UX HACTPOCHUE, IYKAaBUTH [4].

M.U. JlucuHa cuuTaer, 4TO HPH YCTAHOBJIECHHM B3aHMMOJICHCTBHS IETCKOTO €aja M CEMbH
CJIeyeT IIOMHUTD, YTO YCIIEX 3TOTO B3aUMOJICHCTBHS 3aBUCHUT OT YMEHHUS B3POCIBIX:

— MPEJOCTaBUTh PEOEHKY CaMOCTOSTEILHOCTh U CBOOOY B ICHCTBUSIX;

— y4acTBOBATh B JI€JaX JOIIKOJIbHHUKOB;

— JIEMOHCTPUPOBATh 3aMHTEPECOBAHHOCTH B PAa3BUTHU peOeHKa [5].

3Ha‘{I/IMO, 4TO B IIpoLecce B3aHMO)IeﬁCTBPIﬂ JETCKOTO caJia U CEMbH, IPUOPUTETHOCTb OTAACTCA
JIOIIKONBHON 00pa3oBaTeNbHON oOpraHm3anuu. JlomKkoipHas o0pa3oBaTelbHAs OpraHW3aLUs
UTpaeT BECOMYIO POJIb B Pa3BUTHHU peOcHKa. VIMEHHO B JETCKOM caay AOIIKOJIBHHK OBJIA/IEBACT
crocobamu OOIIEHNS CO CBEPCTHUKAMM, IPHOOPETaeT yMEHHE OOMAThCA C APYTHMH B3POCIBIMH,
00yJaeTcsi OpraHu30BBIBATH COOCTBEHHYIO JIEATENBHOCTh. JleTH OBIafeBaloT JaHHBIMU YMEHHUSIMH
U HaBBIKAMH B JIETCKOM CaJy M CEMbE, KaueCTBO MX MPOSABICHUS 3aBUCHT OT B3aMMOJCHCTBHSA
poautenel U nNeaaroros.
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[MosTOMy, memaroru JOJDKHBI MPOSBUTh HWHUIMATHBY M TOHITh, KaKUM o00pa3oMm
B3aUMOJICIICTBOBATh C KaXJOM OTHEIbHOW ceMbeidl Ha Onaro peOeHka. Bemp WMEHHO BO
B3aUMOJCHCTBUU U COTPYIHUYCCTBE C POTUTEISIMH MOYKHO JOOUTHCS MOJIHOICHHOTO Pa3BUTHS
pebeHka.

BsaumMoeiicTBie HEOOXOAMMO CTPOHMTH HA NMPHUHIMAINAX COBMECTHOW JCATCILHOCTH MEAarora,
pomuteneir m nereil. IIpm 3TOM HeIbI0 BOCHUTAHUS JOJDKHO OBITH TapMOHHYHOE pPa3BUTHE
mngHOCTH peberka. COBMECTHBIC TPeOOBaHUS POOUTENCH M BOCHHTATENCH NMPHBEXYT K HYXKHOH
e — 3I0pPOBBIN PEOCHOK, YMEIOUIMI TBOPYECKH MBICIHTH, COONIONAIOMNN OOMICTIPHHSTHIC
HOPMBI TIOBEACHUS, a 3TO OAWH W3 IMapaMEeTPOB ITOATOTOBICHHOCTH K IIIKOJIE.

B3aumonelicTBue A€TCKOro cajja U CEMbU B OpraHU3aluy 10CYTrOBOM JETeH pacCMaTpUBaEM Kak
IIpoIiecC B3aUMOCBSI3H B TPHAJIE «IIEAaroT — peOCHOK — POAUTENNY. 3a1ada BOCIIUTATEIIeH JETCKOTO
caja: MpUBJICYh BHUMAHUE POIUTEINCH K OpraHU3aluy JOCYTOBOM NEATEIBbHOCTH JeTeH, 00BICHUTh
€€ 3HaYMMOCTb JJIsl pa3BUTHS JIeTeHl.

Takum 00pa3oM, IETCKHIA TOCYT MPEICTABIACT COO0N KOMILICKCHBIN ()eHOMEH, COUCTAFOIIUNA B
cebe OTHBIX, pa3BlCUCHUE, TMpPa3IHUK, caMooOpa3oBaHHWEe U TBOpUecTBO. Ilpu ycroBum
B3aMMOJICHCTBUS TENAroroB U pOAUTENIEH AETCKUU JIOCYT CTAaHOBUTCS OJHUM M3 Ba)KHEHIIUX
CPEIICTB COLMAIN3AIMA U WHAMBUIYATU3alUU JTHYHOCTH JOINIKOJIBHUKA, MO3BOJAIONINX PEOCHKY
Mo CcOOCTBEHHOMY YCMOTPECHHIO HCIOJB30BaTh CBOE CBOOOMHOE BpeMs Ui camMooOoralieHwus,
Pa3BUTHS UMCIOIIUXCS CIIOCOOHOCTE! M CKIIOHHOCTEH B YCIIOBHAX JETCKOTO cajla U CEMBH.
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Abstract: the article analyzes the impact of splenectomy on outcome of rats with intestinal injuries.
Splenectomy after combined colosplastic injury or iatrogenic damage to the spleen during
colorectal surgery is associated with worse short-and long-term outcomes, including reduced
survival in patients with colorectal cancer. Splenic autotransplantation can improve the outcomes
of these patients. Omental spleen transplantation is a standard procedure, but may be difficult
when performing laparoscopic colorectal surgery or when total or Subtotal omentectomy is
necessary. This animal model study was conducted to evaluate the effect of autotransplantation of
the spleen to the inguinal region on the healing of colon wounds.

Keywords: splenectomy, rats, wound healing of the colon, autologous transplantation,
scintigraphy.

BJIUSAHHUE CIIVIEHOKTOMHNUU HA UCXO/l TPABM KNIIEUHUKA
Y KPBIC
Marpusaes T.K.!, Xakumos M.IIL? (Pecny6inka Y36exucran)

! Mampusaes Temypmanux Kymamypamosuu — accucmenm,
Kagedpa anamomuu,
Vpeenuckuii punuan
Tawxenmexast MEOUYUHCKAsL akaoemusi, 2. Ypeeny;
2Xaxumos Mypao Illaskamosuy — npogeccop, 3asedyiowuii kagedpot,
Kagpeopa (axynibmemcko u 20CHUMAaIbHOU XUpypeuu,
Tawkenmckas meduyunckas akademus, 2. Tawkenm,
Pecnybauxa Y36exucman

AHnHOmMayun: 6 cmamve aHAIUZUPYEMC UCXO0 NPOBEOeHUs. ONepayull No YOAIeHUIO Cele3eHKU Y
Kpbic ¢ mpasmamu Kuuwieunuxd. CHIeHIKmoMus nocie KOMOUHUPOBAHHOU KOJIOCHJIEHOYHOU
MpaAeMbl  UIU  SIMPOSEHHO20 NOBPENCOCHUS. CENLe3CHKU 60 6PeMsi KOIOPEKMAIbHOU XUpypeuu
accoyuupyemcst ¢ Xyouumu KpamroCPOUHbIMU U 00A20CPOUHBIMU UCXOOAMU, GKIIOUASL CHUNCCHUE
BBINCUBAEMOCIU Y NAYUECHMOE C KOJIOPEeKMAanbHbiM pakom. Cene3eHOuHas aymompanCcniaHmayus
Modicem  yryuuums  ucxo0bl makux nayuenmosg. Tpancnianmayusi CanrbHUKOBOU Cene3eHKU
AGAAEMCA  CMAHOAPMHOU  NPoYyedypou, HO Modcem Oblmb 3ampyoOHeHd Npu  GbINOJIHEHUU
AANAPOCKONUYECKOU KOJOPEKMAIbHOU Xupypeuu uiu npu HeobXo0umMocmu MmMOmanibHou Uil
CcyOmomanbHOU OMEHMIKMOMUU. DO MOOEIbHOE UCCIe008AHUe HA JHCUBOMHBIX ObLIO NPOBEOEHO
0711 OYeHKU BNUSAHUSL AYMOMPAHCIIAHMAYUY CENe3eHKU 8 NAX08YI0 00ACb HA 3ANCUBTEHUE DAH
THOJICIMOU KUK

Knrwueevle cnosa:  cnaeHskmomus, — KpbulCbl,  3a)CUGIEHUEe  DAH  MOJACMOU  KUWUKU,
AymompancniIaHmayust, Cyunmuepagus.
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AKTyaabHOCTB NPOOGJIeMBI

B 10 Bpems kak o0mias yactoTa XMPYpPruyeckoil MH(GEKIHH y MALMEHTOB C IOBPEXICHUSIMU
TOJICTOW KHIIKU COCTABISIET 25 %, OHA ycyryOJIsieTcsi COIYTCTBYIOLIMM HOBPEXKICHUEM CEJIC3EHKH
[1]. Hanpumep, Blackwood et al. mokazanu, 4T0 TONBKO MOCHE CIUICHOKTOMHUH TPH MOBPEXKICHUU
TOJICTOM KHIIKA YacTOTa HWHTPaabJOMUHANBHOTO cemcuca cocrtaBisser 5,7% wu  8,9%
cooTBeTcTBCHHO. OIHAKO JTOT TIIOKas3aTenb yBenuduBaercs a0 46,7% 1pu codeTaHHOM
MOBPEXXJCHUN CEJIC3CHKN W TOJICTOW KHWIIKH, TPeOYIOImeM CIUICHAKTOMHUH [2]. OTH HaOMIoaeHHuS
MOATBEPKIAIOT TIPEJCTABICHUE O TOM, YTO COXPAHEHHE CEJIC3CHKH CIEIYeT MPOBOJNTH B CIydasix
MTOBPEXXICHHUHN CETIE3CHKH, COMPOBOKIAAIONINX TTOBPEXKICHNS TOJICTOW KUK [2, 3].

IIpy nnaHOBOM KOJIOPEKTAIBbHOM XUPYPrUM CYILECTBYET IOBBILIEHHBIH PHUCK ATPOTEHHOTO
MOBPEXKICHHUS  CENe3eHKH, OCOOCHHO TpH MOOWIM3AIMK  Ccrudarens cerle3eHKd  [4].
PerpocnektuBHOE ncciegoBaHue MeTTKe M Jp. MOKa3aHo, 4To U3 46 682 OONBHBIX, MEPEHECIINX
ONepaTUBHOE JEUCHHE IO MOBOJY KoJIopeKTaibHOro paka, 640 (1,4 %) momydunu sSITpOTCHHBIE
TIOBPEXJICHUS CeNIe3eHKU. XOTsI OOJBIIMHCTBO U3 HUX MOXKHO OBUIO BOCCTAHOBHTH, CIIJICHIKTOMUS
Obuta HeoOxonuma y 127 maumentoB (0,3% oT oOmied momyssinuu). Y NalMEeHTOB, MEPEHECIINX
CeJIe3eHOYHYIO perapaluio, oKa3aTell 3a001eBaeMOCTH U CMEPTHOCTH OBbUIN 3HAYMTENIBHO HIDKE,
YeM y IallMeHTOB, NMEPEeHECIINX CIUICHIKTOMMIO [5]. PeTpocnexkTHBHBIN aHanu3, MPOBEICHHBIN
T'omyGapom u ap. OKa3aHO, YTO AaXKe IIPU MHOTOKPATHBIX MOMBITKAX CIIACTH CEJIC3CHKY METOIOM
crieHoprpaduu B Cilydasx SATPOTCHHOTO TIOBPEXKICHHUS CENIC3CHKH IOCIEe  KOJPKTOMHHU
6ompmmHCTBO (70 %) BCe xKe 3aKaHIMBAJIOCh CIDICHIKTOMHUEH [6].

Ecnu HeoOxoanma CIIIEHIKTOMHUS, TO €ANHCTBEHHBIH CIIOCO0 COXPaHUTh HMMMYHOJIOTHYECKYIO
(YHKIMIO CEeNe3eHKH-3TO ayToTpaHCIUIaHTanus. Hanbonee momyIsipHBIM BHIOM TpaHCIUIAHTAIMN
SIBIISICTCA CaJbHUKOBBIA IOoceB. BbUTO MOKa3aHO, 4TO TakoH MOAXOJX SBISETCA OJHOBPEMEHHO
6e3onacHbIM ¥ 3QPekTuBHBIM [7]. OHAKO STO HE SBISIETCS MIPEANOYTUTEIHHBIM METOIOM JICYEHUS
IIPU 3KCTPEHHON WM TJIAHOBOW KOJIOpeKTanbHOM xupypruu. Kpome Toro, ynaneHue cajlbHHKa
Iocjie HEKOTOPHIX BUAOB KOJIOPEKTAIBHBIX MPOLEAYP MOKET OTpaHUYHUTh CATbHUKOBOE BBICEBAHHE
CeJIe3eHOYHOH TKaHU. B Takux cirydasx adbTepHATUBHOTO IMTOAXO/A MTOKA HE IMPEABUIUTCS.

B HacTosAmeM WHCClIeZIOBaHMM Ha >KHBOTHBIX MbI H3YYWIN BIMSHHE CIUIEHOKTOMHH Ha
32)KMBJIGHHE PaH TOJCTOW KHUIIKHM W OLEHWIN BO3MOXHOCTb BHYTPHUMBIIICUYHON CEIEe3eHOYHON
ayTOTPAHCIUIAHTAIMN U YIyYIlIeHHE 32)KUBJICHHUS aHACTOMO3a TOJICTON KHUIITKH.

Metoabl

B wmccrenoBanme ObUTM BKITIOYEHBI TPUALIATH CAMOK KpbIc-adbOMHOCOB Bucrtap maccoit 200-
250 r. IToce 6 9 rogoganus oOMIyI0 aHECTE3UI0 00ECIICYNBAIA BHYTPUMBIIICYHBIM BBEICHHEM 35
mr keramuaa HCl u 5 mr kcunazuna HCI Ha xmmorpamMm macchl Tena. CpeHIO JHHUO KHBOTA
npeaBapuTenabHo oOpadaTeiBamu 70 % - HBIM CHUPTOM M BBINOJHSUIM CTaHAAPTHBINA CPEAMHHBIN
paspe3 umHo# 5 cM. Toscras kumika Oblia paccedeHa Ha 4 CM MPOKCHMalbHEE 3a{HEr0 MpoXoja
HOKHHUIIaMH.

30 kpbic ObUIM pa3feieHbl Ha TPU TIPYIIbI 110 JIECATh JKUBOTHBIX. B (GUKTHBHOW rpymme
Ccere3eHKY MOOMITI30BAJIH, TOTOTOBIUIM K CIIEHIKTOMHH, a 3aT€M BEPHYJIM B HCXOHOE TIOJIOKEHHE B
OpromHoi mosoctu. [lociie 3Toro aHacTOMO3 TOJICTOM KUIIIKH BBITIOJHAIA HEIPEPHIBHBIM CIIOCOOOM C
6/0 momurnaktuHoM (Vicryl, Ethicon Endo-Surgery, Linnnunanatn, CLLA). 3atem OproliHyto 1oJI0CTh
3anoiHsM 10 M1 Teruoro (PU3HMOJIOrMYECKOro pacTBOpa M Yepe3 KaTeTep BBOIWIIM 2 MJI BO3IyXa B
NPSIMYIO KHIIIKY JUTS TIPOBE/ICHUSI BO3/TYIIHO-ITY3BIPHKOBOTO TecTa. CpetHuii pa3pes ObLI 3aKpBIT HOCIIe
MOATBEPKACHNS TEPMETUYHOCTH aHACTOMO3a TOJICTOM KMINIKU. 3aKpBITHE JIAMAPOTOMUU BBIMOIHSIIH B
JIBYX TUIOCKOCTAX (QITOHEBPOTHYECKAs! INIOCKOCTh M KOKa) HenpephIBHBIM 3/0 TOJIMTIIaKTHHOBBIM IIBOM
(Vicryl, Ethicon Endo-Surgery, Ipaummnatu, CIIIA). I'pynme crurleHIKTOMHH ObUTa BBIIOJHEHA
CIUICH?KTOMHS B COUYETAaHUH C AHACTOMO30M TOJICTOM KHIIKH. [IJIs CIICHIKTOMHH Cee3eHOYHYy0 BeHy
U apTepuio TepeBs3biBaim ¢ nomompio mBa 4/0 momurmaktuHa (Vicryl, Ethicon Endo-Surgery,
HuamaaaTr, CLIA). B rpynie TpaHCIITaHTAIN KPBICaM BBITTOJHSUTN CIUICHIKTOMHUIO, TI0CIIEe KOTOPOH
TKaHb CEJE3eHKH pa3pe3ald Ha KyCOYKH pasmepoM 2-3 MM (puc. 1) W MemodeKk Mexmy AByMs
TOJIOBKaMH TIPaBO# JABYTIIABOM MBI Oepa ObII CO3MaH ¢ TIOMOIIBI0 3aknuMa (puc. 2). B Memodek
MIOMEILAJIM CPe3bl CENE3eHKH, KOTopble cocTaBisuin Ooinee 50% Bcell ceneseHowHOl Tkanu. [locie
aHACTOMO3a TOJICTOW KHIIKU MBIILIEYHYIO (paciiiio 1 pa3pe3 KOXKHU 3aKpbIBAJIM HENPEPHIBHBIM 1IBOM 4/0
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noymrinaktuHa (Vieryl, Ethicon Endo-Surgery, Llunumnnatu, CIIIA). 3atem Kpbic couepianud B
WHMBHAYaIBHBIX KIETKaX IPU KOHTpoJpyeMoii Temmneparype (24-26 °C) n ocsemieHuu (12 aHEBHBIX
1 12 HOYHBIX YaCOB) ¥ KOPMUJIM CTAHAAPTHBIM PALIOHOM KPBIC.

Lens cocTosula B TOM, YTOOBI NPUHECTH B KEPTBY KpbIC uepe3 7 JIHEH Iocie OMNepaluH.
HexoTopble )XKHBOTHBIE yMEpJH /0 3TOr0O MOMEHTa BPEMEHH M MOJBEPIJIUCH BCKPHITUIO, YTOOBI
OTIPENICITUTE MIPUIHHY. 3aTeM 3TH KPBICH OBLIH 3aMEHEHBI aHAIOTHYHO 00paOOTaHHBIMU KpPBICAMH,
9TOO0BI TapaHTHPOBATh, YTO KaKgass M3 TPeX TPYNI COCTOSIA M3 JECSTH XHBOTHBIX, KOTOpBIC
BBDKHIIM 10 7-TO JIHSI OCIIECONIEPAIMOHHOTO NTEPHOA.

HN3mepenne gaBjeHus pa3pbiBa

[locne >xepTBONPUHOIIEHHS TOJICTYIO KUIIKY paccekainu Ha 1,5 cM mpokcuMaibHee W Ha 1,5 cm
JICTAIbHEE aHACTOMO3a. DTOT CETMEHT OBLT yAaJIeH BMECTE C OKPYXKAIOIIMMHU CIaiikaMi ¥ OpraHaMH,
YTOOBI TIPEJOTBPATHTH TOBPEXKICHUE CEIMEHTA TOJICTOM KHILIKH, KOTOpOE TNPUBENO OBl K IOTEpe
repMeTraHOCcTH. OZIMH KOHEIl CErMEHTa TOJICTOW KHIIKK ObLT MepeBsi3aH, B TO BpeMsl KaK KaTeTep ObLI
NPUKpEIIeH K Apyromy KoHiy. Karterep ObUI cOemMHEH C JATYMKOM JaBieHUS M MH(Y3HMOHHBIM
HAaCOCOM, KOTOPBIH HMHCY(p(IMpOBan NMpPOCBET TOJCTOW KHUIIKH IOCTOSHHBIM JaBICHHEM BO3IyXa
(200 M1 / 4). 3HayeHus NaBlieHHs ObUIM 3alMCaHbl KOMITbIOTepoM. [IMKoBoe 3HaYeHHe, KOTopoe ObLIO
3a()MKCUPOBAHO, CYUTAIIOCH IAaBJICHHEM Pa3pbiBa (BBIPAIKEHHBIM B MM PT.CT.).

HN3mepenne ruipoKCUNIPOJIMHA

ITocme OMOMEXaHWYECKOTO M3MEPEHMS CETMEHTHI TOJCTON KHIIKH OTAEISIM OT CIaeK M
moBepranu crekrpoporomerpraeckomy ananmsy (DU 800, Beckman Coulter Inc., Kamuopnus,
CIA) 1 KONWYECTBEHHOTO OINpPEAEICHUs YPOBHS THAPOKCHIPOJIIMHA B KHIICYHUKE. OTH
3HaUeHHMs BBIpaxkannuch B MI' rupokcunponrHa Ha rpaMM Oernka.

Cuunturpaguyeckoe uccjiefoBanne

I'pynna TpaHcruiaHTanuu noasepriach cuuHturpaduu Tc-99m Ha 7-i neHs Hocie onepaunuu
nepen JkepTBoNpuHOIIeHHeM. KpbIChl ObUIM MIMMOOHMIM30BAaHbI U YCIIOKOEHBI BO BPEMsI POLIEAYPHI
3 MI/Kr BHYTpHMBIIIEYHOTO nua3zenama. [locie qocTrkeHus MOJHON celalui B XBOCTOBYIO BeHy
BHYTPUBEHHO BBOJAWJIM KOJUIOMJIBI oJioBa TexHenus-99m (500 mkkm). Korma cuunturpadus
IoKasasa, YT0 y KpbICH He OBLIO BUIMMON ayTOTPAaHCIUIAHTUPOBAHHOMN CEIE3€HKH, KPBICY yIAINIH
13 MCCIICIOBAHUS U HE 3aMEHHJIH.

Crarucrnyeckuii aHans

Bce cratucthdeckne aHanm3Bl MPOBOAWINCH C mcmoib3oBanmeM SPSS Advanced Statistics
version 20.0 (SPSS Inc, Ywmkaro, WmmuHoiic). Tpu rpymmbel CpaBHUBAIACH C TOYKH 3PEHUS
N3MEpeHNs JaBJICHUS pa3pblBa M THAPOKCHUIIPOJIMHA ¢ TIOMOIIBI0 Kputepust Kpyckana-Yomnca, B
TeX ciydasx, Korja Obuta oOHapyKeHa CTaTHCTHYeCKas 3HAaYUMOCTh, UISl TONApHBIX CPaBHEHMH
HCIOJIb30BaJICs Kpurepuil ManHa—YuTHU. P3HaueHUs1

PesyabTarnl

Tpu cHIeHIKTOMUPOBAaHHBIE W JBE TMEPECaXKCHHBIE KPBICBI yMEpId 0 7-TO JHA
IocjeonepanuoHHoro nepuona. Hu oaHa u3 (GUKTHBHBIX KOHTPOJNBHBIX KpPBIC HE yMepia
(puc. 3). Takum o6pa3om, cMepTHOCTH B rpymmax lllama, CIUIEHSKTOMHHM M TpaHCIDIAHTAI[UU
coctaBuina 0%, 30% u 20% coorBeTcTBeHHO. ONHA U3 CIJICHIKTOMHUPOBAHHBIX KPBIC yMepJia
Ha |-W JeHp mocie omepaluu H3-3a KPOBOM3IUSHUS U3 HOXKHU celle3eHKH. J[Be npyrue
CIIJIEHPKTOMUPOBAaHHBIE KPBICHI YMepAu Ha 3-€ U 5-€ CyTKU MOCJe ONepallud B PE3ysbTate
YTEUKH aHacToMo3a W MHTpaabaoMuHaNbHOTO abciiecca. /IBe mepecakxeHHbIE KPBICHI yMEpPIH
Ha 2-i M 6-i neHp mociie onepaunuu. Y KpbICHl, yMeplleil paHee, Obljla remMaromMa B 00JIacTH
ayTOTpaAHCIIJIAHTaTa CEIE3€HKHU, HO yJOBIETBOPUTENbHBIN aHACTOMO3 TOJICTON KkuIIku. OaHAKO
Yy ApYro# KpBICH ObUIa yTeYKa aHaCTOMO3a.

Cpennne 3Ha4YeHHS IaBICHHS pa3pbiBa B rpynmnax lllam, CIUIEHIKTOMHM W TpaHCIUIAaHTALUH
cocrapmm 136,8 £ 50,5, 78,1 + 19,43 u 115,03 &+ 31,49 mm pt.cT. cooTBeTcTBeHHO (puc. 4). B
TpyMIle CIUICHIKTOMHMH CPEJHEE Pa3phIBHOE MaBJIEHHE OBIIO 3HAYMTENFHO HIDKE, YeM B TPYIIIE
[Mama w TpaHcmIaHTHpOBaHHBIX mamuedToB (P= 0,005 u 0,002). I'pynmer Ilama u
TpaHCIUIAHTAIMH JOCTOBEPHO HE pa3IuIaliuCh 1o 3Toi nepemenHoi (P=0,911).

Cpennue ypoOBHM THIAPOKCUNPOIMHA aHacTomo3a B rpymmax Ilam, chonenskromun u
TpaHCIUTaHTanuu coctaBmwim 467,4, 3353 u 412,7 Mr ruApOKCHIIPOIIMHA/T OeJIKa COOTBETCTBCHHO.
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Xors B rpynmnax [llama u TpaHcruiaHTalMyM ypoBEeHb I'MIAPOKCUIIPOJIMHA OBbLI BhILIE, YEM B IPYIIIE
CIUICHOKTOMHMH, 3TH TPH I'PYIIIHI CYLIECTBEHHO HE Pa3IMYaINCh 110 3TOMY mokasareinto (P= 0,856).

U3 Jiecstu TPAHCIUIAHTUPOBAHHBIX KPBIC JIEBSITh uMmenu oOHapyXEeHHbIE
ayTOTPaHCIUIAHTUPOBAHHBIE CEIE3EHKH, ONpe/elieHHble cuuHTurpadueii (puc. 5). Takum oOpaszom,
cruHTHrpaduyeckas 3pGeKTUBHOCTD NPOLEeTyphl TpaHCIIaHTauuu coctaBuna 90%.

Oocy:xnenune

3T0 SKCHEPUMEHTANBbHOE HCCIEAOBAHME II0OKA3aJI0, YTO 110 CPABHEHHIO C (UKTUBHO
ONIEPUPOBAHHBIMHA HWJIM AyTOTPAHCIUIAHTAMOHHBIMK TPYINAMH TpyIHa CIUNICHOKTOMHH HMEJa
3HAUUTEIBHO OoJiee HM3KOE Pa3phIBHOE JaBJICHWE HAa 7-i JEHb ITOCIEONEPAllMOHHOTO IEPHOJA.
I'pynmsl CIIEHSKTOMHUH TaKXKe MMENH TEHICHIHUIO K 0ojice HU3KUM YPOBHSAM T'MAPOKCHUIIPOINHA,
YeM JBE JpYTHe TPYNIbl, XOTA OSTH pa3Nuuus HE JOCTHIVIM CTATHCTHYECKON 3HAYMMOCTH.
IlockonbKy ypOBEHb THAPOKCUIIPOJNIMHA SBISIETCS MapKepoM CHHTE3a KOJUIareHa, KOTOPBIH
HEOOXOANUM Uil 3a)KMBJICHHS paH, TO, IO-BUAMMOMY, CIUICHIKTOMHsI HapyllWia 3a)KHBJICHHE
aHAaCTOMO3a TOJICTOM KHMIIKH. JTO HapylIeHHe ObUIO B 3HAYMTENILHOM CTeTeHH 00paIieHo BCIATh Y
CIUIEH?KTOMHUPOBAHHBIX HUBOTHBIX, KOTOPBIM Obuta MIpOBEICHA CeJle3eHOYHas
ayTOTpPAHCIUIAHTAIHS B IAXOBYIO 00J1aCTb.

o TlepBoii MEUpOBO BOMHBI OYTH BCE TOBPEXKACHUS TOJICTON KHMIIKH OBUTH CMEPTENbHBIMH.
Iocnenyromue ycnexu XUpypruu B cepeaute XX Beka NPUBENH K CHIDKEHHIO cMepTHOCTH Ha 70%
[8]. B Hacrosimee Bpemsi IpHUMEHEHHE aHTHOMOTHUKOB, 3aMEHA XUIKOCTH, MEpEINBaHNE KPOBU U
KOJIOCTOMHS TIPHBOAAT K TOMY, YTO TOJBKO 5% IAIMEHTOB C MOBPEKACHUAMH TOJCTON KHIIKH
YMHpPAIOT, IPHYEM 9aCcTOTA IOCIEONEPALUOHHBIX OCIOKHEHHH cocTaBiseT 15-50 % [9-11].

TpaBMBI TOJICTON KHUILKH CONPOBOXKOAIOTCS TpaBMOW cene3eHkH B 10-22 % cmydaes [3,12].
UccnenoBanue biadkByaa u op. y alMeHTOB ¢ TpaBMa cejie3eHkd (n= 58), TpaBMa TOJCTON KHUIIIKU
(IT= 90), u B coueranuu colosplenic TpaBmbl (/1= 13) moka3ayiu, 4To BHYTPHOPIOIIHOW CENCHC
CKOPOCTBIO, YTO HY’KHa MOBTOPHAsI ONepanus, cocTaBisa 5,7%, B rpynmne ciuieH kTomuy, 8.9 % B
TOJICTOM KHIIIKE PEMOHT Irpymnnsl 1 46,7 % B rpymne coueTaHHON TpaBMoH [2].

[TmanoBast KonmopekTansHast XUPYprusl TakKe NPEICTaBIIAeT PUCK MOBPEKIACHUS CEIE3CHKH.
IlepBbIit cirydait Takol ciy4aitHoi# crteHskToMuu OblI onucad B 1949 rony Kyanom u Kaciimanom
[13]. Bnocnenctuu, B 1984 rony, JlanxkeBeH U Ip. YIOMHHAJIOCh, YTO KOJOPEKTAJIbHbIE OIEpaLluU
ACCOIIMUPYIOTCS C PUCKOM MOBPEXJICHMS CENe3eHKH W ciuleHskromun [4]. HenmaBHo OGosbioe
peTpocneKkTuBHOE HccienoBanue 46 682 mnanuMeHToB, NEPEHECHIMX OIEepaluio M0 MOBOAY
KOJIOPEKTAJIbHOTO paka, Moka3ano, 4To 1,4% Nomy4uian HOBPEKACHUE CENE3eHKH; M3 Hux 127
ciydaeB npuBenu k cruieHdktomun (0,3% ot oOmeit momymsumu). Kpome Ttoro, Oblio
YCTAQHOBJICHO, YTO Yy TAIMEHTOB, IIEPEHECHINX pEeNapanuio Cele3eHKH, CMEPTHOCTb Oblia
3HAYUTENIbHO HIWXKE, YeM Y MAIMeHTOB, MepeHecHnXx cruieHdkromuto (4,7%npomuel 1,8 %) [5].
AHanoruuHbBle pe3yibTaThl OBUIM NOJY4YEeHBl W B psje ApPYrux wuccienosanuit [14-19]. Otn
HAOJIOACHUS MOJTBEPXKAAIOT HACI0 O TOM, YTO CIEAyeT NPEANPHHUMATh IOIBITKH CIACTH
CeJIe3eHKY IIOCNE OJHOBPEMEHHBIX IOBPEXKICHUHA TOJNCTONH KHIIKH M CENe3€HKH WIN MOocie
CIIy4ailHOrO NOBPEXKACHUS CEJIE3EHKHU IIPU IIJIAHOBOM KOJIOPEKTAIbHOW XUPYpPrUH.

KnuHunuCcTel  y)ke [aBHO WINYT aJbTEpHATHBHBIE METOABI JICUCHHS MOIABISIOMICH
nocteruieHskromuueckoil uHGpekun (OIICH) y crenskroMupoBaHHBIX marnueHToB [20, 21].
Pa3zButne Xxupyprudeckod TeXHHKH M a0JIOMHMHalIbHOM BH3yalW3allMM BCE Yalle I03BOJISIET
BOCCTAHABIIMBATh CEJE3€HKY IOCIE TYNBIX TPaBM M STPOTE€HHBIX MHoBpexaeHud [22]. OmgHako
crieHoprpadust 00bIYHO Oe3ycCIielIHa IPY COUYETaHHBIX MOBPEXICHUIX TOJICTON KUIIKHU [6]. B Tex
city4asix, KOT/Ja IMOBPEK/ICHHE CENIe3eHKH HE MOKET OBITh YCTPaHEHO 0e3 CIIJIEHIKTOMHH, MOXET
OBITh pEKOMEHIOBaHA CEJIe3eHOYHAs ayTOTpaHCIUIaHTaus. JleficTBUTEIbHO, ccaenoBanne Moore
et al. mpu ayToTpaHCIIAHTAIIMHA CeNie3eHKH y 23 OOJBbHBIX C COYETAHHBIMU IOBPEXKICHUSIMHU
TOJICTOH KHIIKH BBIIBIEHO, YTO TONBKO y OJHOTO OOJBHOTO PAa3BHIINCH ITOCITIEOIEPAI[HOHHBIC
HHQEKINOHHBIE 0CIoKHEHHsT. KpoMe Toro, OHM Mmoka3anu, 9To MepUTOHeAIbHAs! KOHTAMUHAIINS HEe
SIBIISIETCS] IPOTUBOTIOKA3aHUEM K MPOBEJICHUIO CEIe36HOYHON ayTOTpaHCIuTanTauu [23].

B  HECKOMBKMX MOJENBHBIX HCCIEJOBAaHMAX HAa OIKMBOTHBIX OLIEHWBAIOCH BIIMSHHE
ayTOTPAHCIUIAHTAIMH CEJIE3€HKH Ha CEICHC I10CJIe CIUICHIKTOMHHU. AJIBEC U JIp. COOOIIAETCs, Y4TO
Hnociae ayTOTPaHCIUIAHTALMM CENEe3CHKH Yy MBIIECH Ha TpeTudl JeHb Mocie TpaHCIIaHTalUU

28



IPOUCXOJUT HEOBACKYISIPU3ALMs MEXAy IEePECaKEHHOM CeNe3eHKOH M MarucTpaabHBIMHU
cocylaMHu; KpOBOCHaOXeHHEe (pParMeHTOB CEJIe3eHKM B KOHEYHOM HTOTe O0ecHeynBaeTcs
LEHTPOCTPEMHUTEIILHBIM 00pa30oM CeJIe3€HOUHBIMH, KOPOTKUMH JKEIIyJOYHBIMH, OpbDKECYHBIMU U
KeJTyJOUHO-KUIIEYHbIMU apTepusimu [24]. [latens u np. MOKa3aHO, YTO y CINICHIKTOMHPOBAHHBIX
KPOJIMKOB ayTOTPAHCIUIAHTAIMs C HEOOJBLIMMHU CpE3aMH CEJIe3eHKH B OpIOIIHYIO II0JIOCTb
yiIydmraeT KIMPEHC ITHEBMOKOKKOB U3 KpoBm [25]. Marques et al. cooOmaercs, d9to
ayTOTPaHCIUIAHTAIMA CEJIe3eHKH npenotBpamaetr Escherichia coli cencuc KUIMIEYHON MANOYKH Y
KpbIc. bonee Toro, oHM moKa3anM, YTO CpPe3bl CEIE3EHKH, MEPECaXKCHHBIE B OOJBIION CalbHUK,
MPUOOPETAIOT HOPMAIBHYIO  CENIC3CHOYHYI0 MHKPOCKOIHYECKYI0 M MAaKpOCKONHYECKYIO
APXUTEKTYPY U COXPAHSIOT PYHKITNIO OaKTepHANBHBIX (aromuToB [26]. Psax apyrux mccinenoBanuit
MOKa3aJ, YTO CEJIe3€HOYHAsi ayTOTPAHCIUIAHTAIMA COXPAHSIET CIIOCOOHOCTh K OaKTepHATBHOMY
KiaupeHcy [27-29]. OnHako ayToTpaHCIUIAHTHPOBAaHHAs CeJie3eHKa MEHbIe M He o0namaeTr Bcel
cBOEH NepBOHaYaIbHON QyHKIMOHATIBHOM criocoOHOCTHIO [30].

HesicHo, oka3bIBaeT JIM ceJe3eHOYHAs ayTOTpPaHCIUIaHTauus TOT ke 3(dekT Ha denoBeka,
MOCKONBKY HEATUYHO IOJ(BEPTaTh CINIEHIKTOMHUPOBAHHBIX JTIOJCH HEOOXOIUMBIM SKCIIEPUMEHTAM,
a MMEHHO M3MEpPEeHHMI0 OaKTepHaJbHOTO KIMpPEHCca WIM pelanapaTOMHH A OICHKH
pereHepupoBaHHOI cene3eHouHOW Macchl [7]. Opnako Ilatens W fAp. yCTAHOBIEHO, YTO
ayTOTPAHCIUIAHTAIMA CEJIE3CHKM B YETBIPEX CIydasX CBfA3aHa C COXPAaHEHHEM KOJIHMIECTBa
TPOMOOIITOB, PE3yNbTaTOB Ma3Ka Iepu(epHIecKOil KPOBH, ypOBHS HMMYyHOINIOOynnHa M
YPOBHS KOMIIOHEHTa KomruiemMeHta 3. Kpome Toro, crounTtHrpadgus Ha 8-H Hexmene
MOCIICONIEPAIIIOHHOTO TIEpHO/Ia BEISIBIUIA HAMYKe ()YHKIIMOHUPYIOIEH cele3eHOYHO TKaHu [31].
B 2002 romy Yxan M Ap. NPUMEHSUIM YacTHUYHYIO CEJIE3€HOYHYIO ayTOTPAaHCIUIAHTALUIO Y
MAUEeHTOB, IEPEHECIINX MOIU(pHUIMpOoBaHHYI0 onepauuto Cyruypa. B koHTposbHOI rpynne Oblia
BBINOJIHEHA CIUICHIKTOMHS, a B OCHOBHOM TpyIIe-4yacTUYHAas ayTOTPAaHCIUIAHTAI[US CEJIEe3CHKH B
3a0pIOIIMHHOE IPOCTPAHCTBO. Uepes ABa MecsIa nociie onepanun GyHKIHs CEJIE3eHKH 110 YPOBHIO
CBIBOPOTOYHOrO  Ta)TCMHA M CBHIBOPOTOYHOro IgM  Obima  cTaOuibpHOW B TpyImie
ayToTpaHcIanTanuu [32].

B Hacrosiiiee Bpemst HanboJiee pacpoCTPaHEHHBIM METOJIOM CEJIe3¢HOYHON ayTOTpaHCILIAHTAIuH
SIBIISIETCSl MHOKYJISILIMSL CEJNE3€HOYHOW TKaHM B MEIIOYKHM, CO3JaHHble B cajbHuke [33, 34]. Kornma
HNunyma u np. nepecaxusas 25, 50, 100, 200 u 300 Mr cene3eHOYHOH TKaHU B CaJIbHUKOBBIE MEILIKH,
BHYTPUMBIIICYHO WM BHYTPHOPIONIMHHO, OHH OOHAPYXXWIIM, YTO CaJbHUKOBBI MEIIOK SBIISIETCS
Hanbonee 3pHEKTUBHBIM MECTOM /IS ayTOTPAHCIUIAHTAIIMH CEJIE3eHKU U YTO. 1O KpaiHei mepe, 50%
CeNe3eHOYHON TKaHW JIOJDKHO OBITh mepecaxxeHo [35]. OmHako caJbHUKOBAs ayTOTPAHCIUIAHTAIIHS
CEJIe3eHKH BO BpeMsl KOJIOPEKTAJIbHOW XMPYpPruM HerenecooOpasHa, KOrja He0OXOJUMO BBIIOIHUTH
TOTAIBHYIO WIM CYOTOTaJbHYIO OMEHTIKTOMHIO. bosee Toro, XoTs OBUIO IOKa3aHO, 4TO
manapockonnyeckas KomopekranabHas XUPYprus acCOIMHUPYeTcsl ¢ Ooiee HHM3KOM 4YacTOTOM TpaBM
Ceie3eHKH, BO3MOXKHO, M3-3a Jydieil Busyanmsanuu [19], ecnm TpaBMa cene3eHKH AEHCTBHUTEIHHO
MPOUCXOAUT BO BPEMS JIANIAPOCKONMYECKOM INPOLEAypHl, TO MOATOTOBKA M ayTOTPaHCIUIAHTAIUS
CENIE3eHKH B OpIONIHYIO TIOJIOCTh MOXKET OBITh TEXHWYECKH CIOXHOW 3amadeir. Kpome Toro,
AyTOTPAHCIUIAHTAIMS CEJIC3EHKH B CAJbHUK CBA3aHA C KHIIEYHOH HENPOXOAWMOCTBIO M Pa3BUTHEM
uHTpaabmoMuHABHOTO  abcmecca [23, 36-38]. Takum 00pa3oM, MeTOJ BHYTPUMBIIICIYHON
ayTOTPaHCIUIAHTALMH CEJIE3EHKN MHOTIa MOJKET OBITh 0oJiee TEXHMYECKU BBITOHBIM I10 CPABHEHHMIO C
ayTOTpaHCIUIaHTaIel B OPIOIIHON 1OJI0CTH U ApYrux Mectax. Harre ncenenoBanue mokasaio, uto 90
% BHYTPUMBIIICYHBIX TPAHCIUIAHTHPOBAHHBIX J>KUBOTHBIX JIEMOHCTPUPOBAIHM (DyHKIMOHUPYIOIIYIO
CeJIe3eHOYHYIO TKAaHb Ha CLMHTUrpa(uy, 4To yKa3bIBaeT Ha 11eJIecO00pa3HOCTh TaKOTro MOAX0/1a.

Hacrosmee wccnemoBaHme BIIEpBBIE TIOKa3ano, YTO CIUICHIKTOMHS HapyIIaeT 3a)KUBIICHHE
aHAaCTOMO3a TOJICTOM KHIIKH ITOCIIE KOJOPEKTAIBHOW XUPYPTHH, & BHYTPUMBIIICUHAS! TPAHCIUIAHTAIHS
CeJIe3EeHKH YITy4IIaeT 3a)KUBJICHHE TIOYTH JI0 HOPMAIBFHOTO YPOBHS. B TO BpeMs Kak 3aKHBJICHHWE PaH
TIOCJIE KOJIOPEKTAJIBHON XHUPYPTHU W3YYAJIOCh B PAa3IMYHBIX YCIOBHSX, BIMSHHE CIUICHIKTOMUH HA
32)KMBJICHHE aHACTOMO3a TOJICTOM KHIIKH paHee He OICHHBAIOCH. XOTS YKEIyIOYHO-KUIICYHBIE PAHBI
3aKMBAIOT TaK K€, KaK M PaHbl B APYIHX TKAHIX, €CTh HEKOTOpbIE paznmmuus. B wacTtHOCTH, mpm
HOPMAJIbHBIX YCIIOBHUSIX paHbl B CTCHKE KUIIEYHHMKA Pa3BUBAIOT IPOYHOCTh HA PACTSDKEHUE paHBIIE,
4yeM paHbl B Koxe [39]. DT0 MOXeT oTpakaTh TOT (aKkT, YTO IJIaJKOMBILICYHbIC KJIETKH B CTEHKE
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KUILIEYHUKA CITyXaT IONOJHHUTEIbHBIM HMCTOYHMKOM cHHTe3a kojutarena [40]. Kak creHskromus
TIPETISITCTBYET 3aKUBJICHUIO aHACTOMO3a TOJICTOHM KHILIKH, HesicHO. OJIHAKO 3TO MOXKET OTpaXkaTh TOT
(aKT, YTO CIUICHIKTOMHSI MCTOLIAET KOJIMYECTBO T-KJIETOK. DTO, B CBOIO OYEpe]b, MOXKET CHMXKAaTh
crnocoOHoCTh T-KIIeTOK MHAYIMPOBaTh (pUOPOOIACTHYECKYIO aKTUBHOCTD, @ UMEHHO CHHTE3 KOJIJIareHa
u 3axuBieHue paH [41]. DTo MHeHHE MOATBEp)KAAETCS MCCIENOBaHMAMH bapOyns u np., KoTopble
MOKA3aJlM, 9YTO JMM(OKUHBI CIIOCOOCTBYIOT MpoiH(epaliii, MHUTpaldd W CHHTE3y Oenka
¢ubpobdmactoBin vitro [42]. Bonee Toro, BepOmH u np. mokazaHo, 4TO XOTSI aKTHBHOCTH (hHOpoOIacToB
ObITa HOPMAJIBHOH depe3 | Heelro Tociie CINIEH3KTOMUH KpbIC, depe3 | MecsI] mocie CIIeHIKTOMHHN
HaOJFOAJIOCh  BBIPAKCHHOE CHIDKEHHE ATOW akTWBHOCTH. OHHM Takke COOOUIIM, YTO TIpU
ayTOTPAHCIUIAHTALMH CEJIC3EHKH y KPBIC HOPMAJM30Bajach (PyHKIWS CENE3EHKU U 3aKWBICHUE PaH
[43]. Kpome Toro, DpTeKHMH H Ip. COOOMIATIOCH, YTO II0 CPABHEHHIO C (DPUKTUBHOW Omeparmeit
CIUIEHIKTOMMS aCCOLIMUPYETCS C HAPYIICHUEM 3a)KUBIICHHS PaH TOJICTOM KUILIKH U CHH)KEHHEM YPOBHS
TU/IPOKCHUIIPOJIMHA W MPOYHOCTH Ha pacTsbkeHue [44]. DTu HaOMIOAEHHS B COBOKYITHOCTH IIPUBENH
Karip et al. HegaBHO MBI NPHILIM K BBIBOAY, YTO AYTOTPAHCIUIAHTALMS B CAIBHUK JOJDKHA
paccMaTpHuBaThCsl BO BPEMsI KOJIOPEKTaJIbHOM XUPYPIHH, TaK KaK OHa MOYKET CHU3HUTh PHCK MHPEKIIMU 1
00€ecTeynTh BO3MOKHBIE JIOTOCPOYHBIC HH(EKIMOHHBIE 1 IMMYHOJIOTHUECKHE penMyiiecTsa [45].

BriBobI

CruieHSKTOMHS OJTHOBPEMEHHO C KOJIKTOMHEH HapyIlia 3aXHBICHHE aHacTOMO3a. OTOT
3¢ deKT ObUT B 3HAUUTEIBHON CTETIEHH OTMEHEH CEeNIe3€HOYHON ayTOTPaHCIUIAHTAINEH B TaXOBYIO
obmacte. ITocKoIBKY 3TOT MOAXOA OBLI OCYIIECTBMM B HAIlEM HCCIEAOBAHWH, MBI IPHIUIN K
BBIBOZly, YTO €CIH CIUICHOKTOMHSA JOJDKHA OBITh BBINOJIHEHA BO BpPEMs OTKPBITOH wWin
JIaNapoCKOMMIECKOW KOJIOPEKTAILHON XUPYPTHH, IaxoBas CEJE3CHOYHAs ayTOTPAHCIUIAHTAIIMSA
MOXET OBITh MOJIC3HOH aIbTePHATHBOM.
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Abstract: the main advantages of MRI are the ability to directly visualize and simultaneously
assess the state of the synovial membrane, articular cartilage, fibrocartilaginous structures, bones
and paraosseoussoft tissues, as well as the possibility of morphological identification of tissues and
control of tissue contrast based on their different signal characteristics in different modes of study.
The aim of the study is to improve the radiological diagnosis of injuries to the soft tissue structures
of the knee joint and their complications. The study included 11 patients with partial and complete
cruciate ligament injuries. Ligamentous apparatus injuries were clinically characterized by various
manifestations. In the case of cruciate ligament injuries, clinical symptoms were nonspecific and
included pain, swelling, and limitation of movement in the joint, and a drawer symptom. Due to the
possibility of obtaining a multi-plane spatial image of the ligaments with the help of MRI, a
significantly higher quality image of the ACL, including due to the lack of anisotropy effect and the
need for forced knee flexion, MRI is a more effective diagnostic method in recognizing injuries of
the ligamentous apparatus.

Keywords: knee joint, damage to intra-articular structures, diagnostics, ultrasound, magnetic
resonance imaging, arthroscopy.

JIUATHOCTHUKA MMOBPEXJIEHUN MATKOTKAHBIX CTPYKTYP
KOJIEHHOT'O CYCTABA M KX OCJIOKHEHUM
Xamugos O.A. (Pecny0i1uka Y30eKnCTaH)

Xamuoos Ob6uo A6oypaxmarnosuy — ucciedogameins,
Kagpedpa nyuesoll QuacHOCmMuKY, paxKyrbmen noCMOUNIOMHO20 003A306aHU,
Camapranockuii 2ocyoapemeenuvlil Meouyurcku uncmumym, 2. Camapkano, Pecnyonuxa Y36exucman

Annomayusn: ocrvosHvimu npeumywecmeamu MPT senaiomcs 603MOX*CHOCHb HENOCPeOCHE8EeHHO
BUZYANUZUPOBAMb U OOHOBPEMEHHO OYEHUBAMb COCMOSHUE CUHOBUANLHOU 000I0UKU, CYCMABHO20
Xpawa, QuUOPO3HO-XpAWesbIX CMPYKmMYp, Kocmel U HApaKOCMHO-MASKUX MKAHeU, a Makoice
603MOANCHOCHL MOPEDONO2UECKOU UOEHMUPDUKAYUU MKAHEU U KOHMPOJIsL KOHMPACIMHOCU MKAHell
Ha ux ocHoge. PasHbie Xapakxmepucmuxu CUSHALA 8 PA3HLIX pexcumax uccireooganus. ILlens
UCCne008aHusl - YCOBEPUIEHCMBOBAMb — PEHMEEHONIO2UYECKYIO  OUACHOCIMUKY — NOBPENCOeHUl
MASKOMKAHBIX CMPYKMYP KOJIEHHO20 CYCMA8d U UX 0CI0dCHeHul. B uccredosanue exnovenst 11
NayueHmos ¢ UYACMUYHBIM U NOJHBLIM NOPEXCOeHUueM Kpecmoobpasnou ceéasku. Kiunuuecku
mpasmvl  CEA304YHO20 — ANNApama uMenu  pasiuyHvle nposieienus. B cayuae  mpasmoi
KpecmooOpasHol CEA3KU KIUHUYECKUe CUMIMOMbL Obliu Hecneyuuueckumu u eKmoyai 60.b,
OmMeK U ocpanuderue 0BUICEHUI 8 CYCMAse, a MAKdIce CUMNIMOM BbLOSUNCHO20 AwuKka. bBraecodaps
603MOJCHOCIU NOJYYEHUST MHO2ONLOCKOCHHO20 NPOCMPAHCIMBEHHO20 U300PANCEHUsSI C8530K C
nomowpro MPT, 3Hauumenvuo 6onee kawecmeenHo2o uzobpagicenus IIKC, ¢ mom uucne uz-3a
omcymemeus d¢pghexma aHuzoOmponuy U HeoOX0OUMOCMU NPUHYOUMETbHO2O CCUDAHUSL KOIEHHO20
cyemasa, MPT npedcmagnsem cobou 6onee 3¢hhexmusHbvlil Memood OUAeHOCMUKYU NpU GbIAGTEHUU
nospexcoeHuli c8A304H020 annapama.

Knrwouesvie cnosa: xonennulii cycmas, nospexcoenue 6HympucyCmasHvlx CmpyKkmyp, OuazHOCmuKa,
VIbMPA38YK, MACHUMHO-PE30HAHCHAS MOMO2paPus, apmpocKonus.
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Introduction. Considering that only 6% of injuries of the knee joint are related to bone
structures, and the rest to damage to soft tissue structures [3, 6, 7], the role of ultrasound and MRI,
highly informative methods for diagnosing menisci and ligaments of the knee joint, becomes
obvious. The main advantages of MRI are the possibility of direct visualization and simultaneous
assessment of the state of the synovial membrane, articular cartilage, fibrocartilaginous structures,
bones and paraosseous soft tissues, as well as the possibility of morphological identification of
tissues and control of tissue contrast based on their various signal characteristics in different modes
of study [2, 4, 8]. Therefore, the use of MRI is a highly informative non-invasive (as opposed to
arthroscopy) method for diagnosing injuries of the knee joint, but insufficient availability and high
cost of examination limit the use of this method at present.

The literature data on the diagnostic value of ultrasound in injuries to the soft tissue structures
of the knee joint [1, 3, 9] are rather high, but still not informative enough, compared with MRI and
arthroscopy, which requires further improvement of the method. The indicators of the effectiveness
of ultrasound in relation to damage to each intra-articular element of the knee joint, especially the
ligaments, are insufficiently covered, which would allow to optimize the algorithm of clinical and
radiation examination [5, 7, 10].

Thus, the high frequency of injuries and insufficient knowledge of pathological changes in the
knee joint determine the urgency of the problem and substantiate the need to improve the issues of
radiological diagnosis of pathologies of the soft tissue structures of the knee joint.

Aim of the study is to improve the radiological diagnosis of injuries to the soft tissue structures
of the knee joint and their complications.

Research material. The study included 11 patients with partial and complete cruciate ligament
injuries.

Research results. In 36.4% of cases, the presence of fluid in the volvulus and the joint cavity
was determined. Signs of deforming arthrosis were not identified in this group. In 19.3% of
patients with ligament injuries, arecas of bone marrow edema were identified. Ligamentous
apparatus injuries were clinically characterized by various manifestations. In the case of
cruciate ligament injuries, clinical symptoms were nonspecific and included pain, swelling,
and limitation of movement in the joint, and a drawer symptom. X-ray of joints in patients of
this group in 80.8% of cases did not reveal any pathological changes, and in 19.2% - signs of
subluxation in the joint were determined.

Ultrasound signs of cruciate ligament injury were local changes at the site of injury as
compared to the contralateral side. In case of complete ruptures, the site of injury was filled with a
hematoma, which was detected as an an- or hypoechoic zone with or without hyperechoic
inclusions. In case of partial damage to the ligaments at the site of damage, an an- or hypoechoic
area, thickening and partial interruption of the ligament fibers, concomitant edema of soft tissues
was determined. The damage to the anterior cruciate ligament according to ultrasound was
characterized by a decrease in echogenicity (69%) and its thickening (67%) compared to the
contralateral side. The diagnosis was difficult because the anterior access for the ultrasound beam
was limited, since the patient could not bend the knee optimally due to pain. When viewed from the
posterior approach, in 26% of cases, a delimited accumulation of anhypoechoic fluid along the
lateral edge of the intercondylar sulcus was revealed, which corresponded to the appearance of a
hematoma. Ultrasound criteria for posterior cruciate ligament rupture were reduced echogenicity
(98%) and thickening (92%) compared to the contralateral side. Compared to the anterior cruciate
ligament, there are no serious imaging limitations in diagnosing posterior cruciate ligament injuries
due to the more superficial location and the lack of the need for maximum knee flexion. MPT signs
of traumatic damage to the ligaments were mainly confined to the appearance of an area of
increased MP signal intensity in the ligament substance. In case of rupture of the anterior cruciate
ligament, both direct and indirect signs of damage were considered. Direct signs of ACL damage
on MRI scans were discontinuity in the low-intensity band of the ligament (92%), an increase in the
intensity of the MP signal on T2-WI (90%), partial or complete absence of an image (84%), a
change in the ligament axis, concavity or undulation of the contour (75%). Acute injuries were
always accompanied by edema and hemorrhage of varying severity.
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Therefore, often with a rupture on MP-tomograms, the complete absence of an image of the
ligament was determined with the presence of a zone of edema or hemorrhage in its projection. In
such a situation, indirect (secondary) symptoms of rupture provided significant assistance in
making the diagnosis. These included: concussions or depressed subchondral fractures of the lateral
condyle of the CD and articular surfaces of the TBC (19.3%), anterior tibial displacement (6.4%), a
marginal fracture of the outer part of the proximal tibial epiphysis (5.2%). MPT signs of posterior
cruciate ligament rupture included the presence of areas of increased intensity in the ligament
substance (100%), disorder of the internal structure (98%), changes in the diameter and wave-like
contours of the ligament (91%), as well as the absence of an image of part of the ligament (86%).

Thus, the analysis of clinical observations showed that ultrasound and MRI were effective in
recognizing injuries of the ligamentous apparatus, and the complex application of these methods in
controversial cases helps the final diagnosis. With the help of ultrasound, 11 cases of ligament
injuries were diagnosed. There were 2 false negative cases in total and 1 case was false positive.

Knee ultrasound made it possible to reveal signs of ligament ruptures with a sensitivity of
71.7%, a specificity of 95.8%, and an accuracy of 85.8%.

Ultrasound revealed a false-positive result in 1 case, which were mistaken for breaks and 2
false-negative results, which were confirmed as breaks during verification. False positive results
were associated with the presence of anisotropic effect, when an apparent decrease in the
echogenicity of the ligaments occurs. All false-negative results were due to poor visualization of
the cruciate ligament due to the lack of maximum flexion of the knee joint for optimal access to the
ligament, as well as due to pronounced muscle and subcutanecous fat layer in large and obese
patients. MRI also diagnosed 11 cases of ligament injury. A total of 1 case were false-negative, no
false-positive results were found.

The sensitivity of MRI in diagnosing ligament ruptures was 98.6%, specificity - 100%,
accuracy - 99.4%. No false-positive results were found on MRI, but 1 false-negative result was
present when ACL rupture was detected on arthroscopy. Arthroscopy also diagnosed 11 cases of
ligament injury. There were no false-negative and false-positive results in total.

Arthroscopy showed no false positive or false negative results, i.e. the sensitivity, specificity
and accuracy of arthroscopy in diagnosing ligament ruptures was 100%.

Conclusion. Thus, when diagnosing ruptures of the ligamentous apparatus of the knee joint,
ultrasound, MRI and arthroscopy demonstrate high diagnostic capabilities in comparison with
radiography, since these methods can reveal direct signs of damage to the ligaments that are not
visible on radiographs. Indicators of the diagnostic significance of MRI in detecting ligament
ruptures are higher than with ultrasound. The X-ray method is low-informative in relation to data
on pathological changes in the ligamentous apparatus, but this method must be used as a
technology designed to exclude other pathological processes.

Analysis of the results of the study of patients in this group allowed us to clarify the ultrasound
and MP symptoms of ligament injuries. The main ultrasound criteria for detecting damage to the
ligamentous apparatus were a thickening and a decrease in echogenicity, violation of the integrity
of the fibers, their anatomical continuity. Intra- and periarticular edema was an additional sign.
Although these ultrasound signs for the knee ligaments were identical, there were also differences
in diagnosis. Edema of soft tissues was absent with damage to the LCS, due to its extracapsular
location, which made ultrasound diagnostics much more difficult. There were also differences in
the diagnosis of injuries of the lateral ligaments and the patella's own ligament from the cruciate
ligaments and were associated with the following points. First, the depth of the cruciate ligaments,
especially the ACL, is greater than the others, which directly leads to a decrease in the quality of
ultrasound imaging. Secondly, the possibility of maximum flexion of the knee joint for optimal
visualization of the ACL is often limited by pain, which practically excludes an adequate diagnosis
of its damage. And, thirdly, this is the effect of anisotropy, which worsens the diagnosis of the
cruciate ligaments to a much greater extent than the lateral ligaments, and even more so, the
patellar ligament itself. MPT signs of traumatic damage to the ligaments were reduced to the
appearance of an area of increased intensity of the MP signal on T2-WI in the ligament substance,
discontinuity of a low-intensity ligament strip, partial or complete absence of its image, change in

35



the ligament axis, the presence of a localized zone of edema or fluid accumulation around the
ligament. Due to the possibility of obtaining a multiplanar spatial image of the ligaments with
the help of MRI, a significantly higher quality image of the ACL, including due to the lack of
anisotropy effect and the need for forced knee flexion, MRI is a more effective diagnostic
method in recognizing injuries of the ligamentous apparatus. presence of a localized area of
edema or accumulation of fluid around the ligament. Due to the possibility of obtaining a
multiplanar spatial image of the ligaments with the help of MRI, a significantly higher quality
image of the ACL, including due to the lack of anisotropy effect and the need for forced knee
flexion, MRI is a more effective diagnostic method in recognizing injuries of the ligamentous
apparatus. presence of a localized area of edema or fluid accumulation around the ligament.
Due to the possibility of obtaining a multi-plane spatial image of the ligaments with the help
of MRI, a significantly higher quality image of the ACL, including due to the lack of
anisotropy effect and the need for forced knee flexion, MRI is a more effective diagnostic
method in recognizing injuries of the ligamentous apparatus.
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