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Abstract. This article contains:

« Structural-logical scheme and analytical description of the differential diagnosis for
aseptic and septic loosening after total hip replacement using the methods of differential
Mueller-matrix mapping of circular birefringence (CB) distributions of polycrystalline synovial
fluid (SF) films.

« Statistical analysis of the distributions of CB in polycrystalline SF films obtained
from patients in the control group and groups with different hip joint pathology.

* Results of establishing the strength of the differential Mueller-matrix mapping
method of the distributions of CB polycrystalline films of SF by means of information analysis
based on sensitivity determination, specificity and accuracy of the polarization tomography
technique.

+ Clinical example of using polarization tomography methods to differentiate aseptic
and septic cup loosening after total hip replacement

Keywords: polarization, tomography, diagnostics, hip replacement, revision
arthroplasty.

Introduction. routine procedures for early diagnosis of the inflammation in human
joints are approximate and include collecting anamnesis, clinical examination, biochemical,
microbiological, and cytological assessment. they cannot provide fast and decisive conclusion.
up to date we lack a quick, an exact and convenient objective test to distinguish aseptic from
septic inflammation in the tissues adjacent to hip joint prosthesis.

Goal of this study was to analyze the efficiency of Mueller-matrix mapping of circular
birefringence distributions of polycrystalline synovial fluid films to differentiate aseptic and
septic cup loosening after total hip replacement.
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Materials and methods.
1. STRUCTURAL-LOGICAL SCHEME OF DIFFERENTIAL MUELLER-MATRIX
TOMOGRAPHY OF POLYCRYSTALLINE STRUCTURE OF FILMS OF SF
Polycrystalline films of synovial fluid (SF)
Differential Mueller-matrix mapping of polycrystalline SF films
CB maps
Statistical and correlation analysis
Mean values and fluctuations of the magnitude of the statistical moments of the 1st
- 4th orders characterizing the distribution of the value of CB of the samples of samples of
SF
Information analysis of the Mueller-matrix polarization tomography method for
polycrystalline structure of SF films
Sensitivity, se Specificity, sp Accuracy, Ac
Fig. 1. Structural-logical scheme of differential Mueller-matrix tomography of
polycrystalline films of SF in the differential diagnosis of aseptic and septic loosening of
the cup after total hip arthroplasty.

2. THE MUELLER-MATRIX RECONSTRUCTION OF CB DISTRIBUTIONS

OF POLYCRYSTALLINE FILMS OF SYNOVIAL FLUID OF THE HIP JOINT TO
DIFFERENTIATE ASEPTIC AND SEPTIC CUP LOOSENING AFTER TOTAL HIP
ARTHROPLASTY

This part of the article contains materials on the experimental implementation of
polarization reproduction with a comprehensive statistical and correlation analysis of the
coordinate distributions of the magnitude of circular birefringence of polycrystalline films of
SF from the hip joint of patients from the control group 1 and research groups 2 and 3:

Group 1 - stage 111 osteoarthritis of the hip; stage I11 to 1V aseptic necrosis of the femoral
head of the left and right femur (25 patiens).

* Group 2 - Aseptic loosening of components after total hip arthroplasty (25 patients);

* Group 3 - loosening of components after total hip arthroplasty (25 patients).

An experimental method for determining the coordinate distributions of the magnitude of
the CB of samples of SF polycrystalline films is presented in [1-10].

On series of fragments of fig. 2 - fig. 4 presents the maps of the CB (left parts), the
coordinate distributions of the magnitude of the CB (right parts) and the autocorrelation
functions of the maps of the CB (lower parts), which are defined for the polycrystalline films
of the SF of the hip joint of patients from group 1 (fig. 2), group 2 (fig. 3) and group 3 (Fig. 4).
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Fig. 2. Map (left side), coordinate distribution (right side) and autocorrelation function
(lower part) of random variables of the CB of the SF polycrystalline film of a patient in
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Fig. 3. Map (left side), coordinate distribution (right side) and autocorrelation function
(lower part) of random variables of the CB of the SF polycrystalline film of a patient in

group 2.
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Fig. 4. Map (left side), coordinate distribution (right side) and autocorrelation function
(lower part) of random variables of the CB of the SF polycrystalline film of a patient in

group 3.
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Comparison of the results of Mueller-matrix tomography (fig. 2 - fig. 4) of the parameters
of the optical anisotropy of polycrystalline films of SF of the hip joint of patients of all groups
revealed:

e individual for each group of samples topographic structure of the coordinate
distributions of the magnitude of CB (left parts of fig. 2 - fig. 4);

e significant range of coordinate-non-uniform change in the magnitude of circular
birefringence (right parts of fig. 2 - fig. 4).

e complex and asymmetric structure for each of the groups of distributions of the
eigenvalues of the autocorrelation functions (the lower parts of fig. 2 - fig. 4).

Table 1 shows the statistical [11] and correlation [12-13] analysis of the entire set of maps
of circular birefringence within each of the groups of samples of polycrystalline films of the
synovial fluid of patients with different severity of the hip joint pathology.

Table 1. Statistical sm,_, and correlation KM,, moments that characterize the distribution of
the CB value of polycrystalline films of the SF

Control group Experienced groups
Statistical moments
Group 1 (n=25) Group 2 (n=25) Group 3 (n=25)
Average , sm, 0,51+0,027 0,35+ 0,019 0,220,013
P: p <0,05 p <0,05
P p <0,05
Dispersion, sm, 0,31£0,017 0,19+ 0,011 0,12+ 0,007
P p <0,05 p <0,05
P> p <0,05
Asymmetry, sM, 0,18+ 0,011 0,24+£0,013 0,31+£0,017
P: p <0,05 p <0,05
P p <0,05
Excess, sm, 0,25+0,014 0,39+ 0,021 0,52+0,028
P1 p <0,05 p <0,05
Py p <0,05
Dispersion, kKM, 0,09+ 0,005 0,07x 0,004 0,05+ 0,003
P: p <0,05 p <0,05
P p <0,05
Excess, KM, 0,54+0,029 0,88+ 0,047 1,09+ 0,057
P p < 0,05 p < 0,05
P p <0,05

From the analysis of the statistical (SM,_, ) and correlation (KM, , ) data presented in Table

1, the analysis of the coordinate distributions of the magnitude of the circular birefringence of
polycrystalline SF films, it has been established:
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o the effectiveness of the differential diagnosis of aseptic and septic loosening of the cup
of an artificial hip joint by determining the set sm,_, of diagrams that characterize polarization-
reproduced CB;

o for each of the statistical moments of the 1st - 4th orders, the parameter p<0,05 is a
statistically significant difference between the Mueller-matrix tomography data of circular
birefringence of polycrystalline films of SF hip joint of patients from the control group 1 and
two research groups 2 and 3;

o the effectiveness of the correlation analysis of the maps of CB in the intergroup
differentiation of the maps of CB of the polycrystalline films of SF patients of the research
groups 2 and 3;

o for the correlation moments of the 2nd order and the 4th order, which characterize the
half-width and sharpness of the peak of the autocorrelation function of the coordinate
distribution of the CB of the SF liquid from group 2 and group 3, the parameter p<0,05.

Results.

3. INFORMATION ANALYSIS OF THE MUELLER-MATRIX DATA
RECONSTRUCTION OF THE DISTRIBUTIONS OF THE MAGNITUDE OF THE
CIRCULAR BIREFRINGENCE OF POLYCRYSTALLINE FILMS OF SF

This section contains the results of determining the strength of the Mueller-Maric
method of reproducing the distribution of the magnitude of the CB of SF polycrystalline films
by calculating the magnitude of a set of operational characteristics — sensitivity, specificity
and accuracy of the polarization tomography technique for all three groups of patients.

Table 2. Operational characteristics of the Mueller-matrix tomography method of circular
birefringence of SF polycrystalline films

Se Sp Ac

n a b c d n
ST1 21 4 20 5 25
84 80 82

n a b c d n
ST2 20 5 20 5 25
80 80 80

n a b c d n
ST3 22 3 22 3 25
88 88 88

n a b c d n
ST4 23 2 22 3 25
92 88 90

n a b c d n
KT2 21 4 20 5 25
84 80 82

n a b c d n
KT 4 23 2 23 2 25
92 92 92
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From the analysis of the operational characteristics of the method of polarization
reproduction of the distributions of the CB given in Table 2, the following follows:

e the range of variation of the specificity of the polarization reproduction of the
distributions of CB is 84% < Sp <92% ;

e the range of variation of the value of the balanced accuracy of the polarization
reproduction of the distributions of the CB is 84% < Ac <90% .

Clinical case:

The patient S., born 1967, admitted 03.06.2018 with diagnosis: acetabular component
loosening of the right hip endoprosthesis, acetabular defect type 2C by Paprosky W.G.,
acetabular protrusion.

Fig. 5. Check-up radiograph of the patient S. in an outpatient clinic 1.5 years after
primary THA.

The primary surgery was performed in 2015 in a regional center in the western part of
Ukraine due to grade IV aseptic necrosis of the femoral head, namely right side uncemented
total hip arthroplasty. According to the case report, postoperative period went uneventfully, the
wound healed primarily. The patient used no walking aid, led an active lifestyle; however, 1.5
years postoperatively he presented with pain in the operated hip upon axial loading. As self-
medication gave no positive effect, the patient referred to the orthopedic surgeon at the place
of residence and was made a check-up radiograph (Fig. 5). Conservative treatment with
osteotropic therapy and unloading the limb resulted in an insignificant improvement.

1.5 years later the patient admitted to medical center “Angelholm”. Radiograph showed
acetabular component loosening of the right hip endoprosthesis, acetabular protrusion with type
2C defect by Paprosky, which required reconstruction with anti-protrusion ring and bone
allografting to substitute the defect (Fig. 6).
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Fig. 6. Radiograph of the patient S. before revision arthroplasty of the right hip.

The patient was examined clinically and instrumentally. General blood test (03.06.2018)
RBC 4.8*10%?/L, WBC 7.0*10%L, Bands — 5%, Segmented — 66%, Eos — 2%, Mon — 8%, Lym
—23%, HB 16.5 g/dL, ESR 12 mm/hr. CRP 1.89 mmol/L. USI right hip: about 10 mL synovial
fluid found periprosthetically in the joint capsule. Densitometry: within normal range for the
age group. Revision arthroplasty of the right hip was performed on 04.06.2018: acetabular
bone defect was substituted with allograft, reinforced with anti-protrusion Mueller ring, and
cemented cup was inserted (Fig. 7). The allograft bone was provided by the bone bank in the
clinic “Angelholm” after its standard assessment; written informed consent to use allograft bone
was obtained from the patient before surgery.

Fig. 7. Radiograph of the patient S. 3 days after revision arthroplasty of the right hip.

Samples were collected intraoperatively for microbiological assessment and for
experimental laser polarimetric assessment, the latter was performed at the Department of
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Optics of Chernivtsi National University. Postoperative period went uneventfully.
Postoperative medications included antibacterial therapy for 7 days, painkillers, NSAIDS,
hormone and general strengthening therapy. Early ambulation with walker was applied. The
wound healed primarily. The intraoperative culture was negative. The multifactorial
polarimetric assessment of the patient’s SF showed that first to fourth order statistical momenta
of coordinate distribution of CB in laser images of polycrystalline networks in the SF samples
were: W = 1,72; W = 0,15; W = 0,215; W& = 2,12.

Fig. 8 shows the results of experimental assessment of the polarization map rendering
optical activity of the patient’s SF smear.
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Fig. 8. Two dimensional distribution and histogram rendering the CB in laser
microscopic image of the SF smear collected from the patient S., 52.

The obtained data about coordinate and statistical distribution of CB in laser microscopic
image of the SF sample revealed a decrease in the optical activity of the polycrystalline
component — the corresponding probability values were lower, indicating the aseptic nature of
the inflammation in the operated hip joint.

Changes in the biochemical structure of the corresponding optically anisotropic
component can be quantitatively characterized with a decrease in asymmetry and, on the
contrary, an increase in the fourth grade statistical momentum: W = 1,72; Wj* = 0,15; W5* =
0,215; W,* = 2,12. Therefore, it characterizes the aseptic type of inflammation at the time
of revision hip arthroplasty, in accordance with the negative microbiological assessment
result obtained in 8 days.

The patient was recommended to unload the operated limb for 12 weeks and was referred
to the rehabilitation center at clinic “Angelholm” for further treatment. The follow-up visit was
performed 12 months after surgery. The patient walked with full weight bearing without
walking aid. Radiograph showed complete remodeling and integration of the allograft bone
forming solid acetabular bottom, no signs of periprosthetic bone resorbtion or components
instability. Densitometry showed osteopenia grade I, osteotropic therapy was prescribed.
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Fig. 9. Radiograph of the patient S. 12 months after right hip revision arthroplasty.
Complete remodeling and integration of the allograft bone forming solid acetabular
bottom.

No signs of infection were found. The patient remains under family doctor’s
supervision.

Conclusions

1. A structural-logical scheme and a description of the differential diagnosis of aseptic
and septic loosening after total hip replacement have been developed and substantiated by
Mueller-matrix reproduction (reconstruction) distributions of the circular and linear
birefringence polycrystalline SF films.

2. In the framework of the statistical approach to the analysis of the structure of the
coordinate distributions of the CB values of SF polycrystalline films of patients from the control
group (group 1) and research groups (group 2 and group 3) of patients with different severity
of the hip joint pathology:

3the effectiveness of the Mueller-matrix method of tomographic reconstruction of
the coordinate distributions of the magnitude of CB in the differentiation of aseptic and
septic loosening after total hip replacement;

¢ high efficiency of the Mueller-matrix method of correlation analysis of tomographic
reconstruction data of the coordinate distributions of the CB magnitude in the differentiation of
aseptic and septic loosening after total hip replacement.

3. Clinical implementation of Mueller-matrix microscopy of polycrystalline films in
synovial fluid showed high accuracy and specificity and matched the culture test results
obtained 12 days after samples were collected.
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Pecpepam. Cmamms exniouae CmpykmypHO-102T4HI cXemMu ma aHartimudHuil OnUC PisHux
0iaeH03i6 Npu acenmuyHiti ma cenmuyHill HecmaobilbHOCMI NIC/IA MOMAILHO20 eHOONPOme3y-
BAHHSA KYIbULOBO20 CY2100a 3 3ACMOCY8AHHSA MeMOOi8 OUPepeHYiliH020 NIAHYBAHHSA 3 MAMPU-
yero Mioanepa po3nodinis Kinvyeso2o nodsitinozo npomernezaromnents (KIII1) y nonikpucma-
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JiYHUX naiekax cunogianvnoi piounu (CP); cmamucmuynui ananiz posnodinie KIII11y nonikpu-
cmaniunux nuiekax CP, ompumanux 6io nayieHmie KOHMpPOAbHOI 2pynu ma epyn nayicnmie 3
PIBHUMU NAMONOIAMU KYIbUIOBO20 CY2N00a, pe3VIbmamu 6U3HAUEHHS eeKmUsHOCmi Memooy
oughepenyiiinoco nianysanns 3a mampuyeio Mwanepa posnooinie KIII1 y nonikpucmaniyunux
naiexax CP memoodom ingpopmayitinoco ananizy Ha OCHOBI GU3HAYEHHS YYMAUBOCMI, cneyu)i-
YHOCMI Ma MOYHOCMI MEXHIKU NONAPUZAYIUHOT momozpagii; KIIHIYHUL NPUKIAO 3aCMOC)-
8aHHA Memo0ig NOAAPU3AYitiHOI momocpaghii npu oughepenyianvril diacHocCmuyi acenmudHol
ma cenmuyHoi HecmaobiibHOCMI AYeMaOYIAPHOL YaAUIKU NICTISL MOMATIbHO20 eHOONPOMe3)8aHH s
KyIbul08020 cyenoda. Bemyn. Cmanoapmui npoyedypu pannvboi 0iacHocmu 3anajieHHs cyeio-
018 MI0OUHU € NPUOTUSHUMU MA BKIIOYAIOMb 30ip AHAMHE3Y, KIIHIYHe 00CcmedceH s, OI0XIMIYHY,
MIKpOOIONO2TUHY ma yumono2iuHy OYiHKy, npome 8OHU He MOJNCYMb 0amu ueuoKy ma ocma-
MOouHY 8i0N06i0b, MOOMO HAPA3L MU HEe MAEMO WBUOKO20, MOYHO20 MA 3PYYHO20 OIAcHOCUY-
HO20 Memooy 015 OughepeHyiayii acenmuiHo20 3anaieHHs npuie2iux 00 eHoonpomesy MKAHUuH
810 cenmuyno2o. Memoro yb020 00CioNHCeH s OY8 aHaNi3 egheKMUBHOCMI Memoois NIaHY8AHHS
3a mampuyero Mrwonepa po3nooinie Kiibyeso2o no08iliIHO20 NPOMEHE3ALOMIEHHS Y NOAIKPUCMA-
JYHUX NIIBKAX CUHOBIANbHOI PIOUHU 011 dughepenyiayii acenmuunoi ma cenmuyroi Hecmaoi-
JILHOCMI NiCIs MOMAILHO20 eHOONPOMme3y8aHHsa KyIbli0o2o cyenoba. Mamepianu ma me-
moou. CmpykmypHo-no2iuna cxema ougepenyitinoi momoepaii 3a mampuyeio Mwonnrepa no-
JIKPUCMATTIYHOT CMpPYyKmypu nii6ox cuHosianvHoi piounu. Pexoncmpykyisa 3a mampuyero Mio-
anepa KIIII nonixpucmaniunux niigok CP kynbuiosoeo cyenoba ons ougepenyiayii cenmuunoi
ma acenmuyHoi HecmaobitbHOCMI NICIsL MOMATLHO2O eHOONPOME3Y8AHHS KYIbULOBO20 CYeN00d.
Pezynomamu. CmpykmypHo-102iuna cxema ma onuc ougeperyitinoi 0iacHoCmuKyu acenmuy-
HOI ma cenmuyHoi HecmaobilbHOCMI NIC/ISL MOMANLHO20 eHOONPOME3YB8AHHS KVIbULOBO2O CY2-
106a 6y10 po3podIeHo ma 00IPYHMOBAHO ULIAXOM 8I0MEOPEHHS (PEKOHCMPYKYIL) Ha Mampuyi
Mronnepa po3nodinie Kinbyeso2o ma AiHIUHO20 NOOBIIHO20 NPOMEHE3AIOMACHHS NOIKPUCMA-
JIYHUX NIIBOK CUHOBIANbHOL piouHu. B pamkax cmamucmuuno2o nioxooy 00 awanizy cmpyk-
Mypu KOOpOUHAMH020 po3nodiny snavens KIII1 y nonikpucmaniunux naiekax CP nayienmie 3
KOHMpobHOi epynu (epyna 1) ma oocnionux epyn (epynu 2 ma 3) nayicHmis 3 pisHUM CIyneHem
MANCKOCMI NAMON02IT KYIbUOB020 CYeloda 6CMAHOBIEHO eQheKmMUBHICIb MEemody MoMO2pPa-
@iunoi pexoncmpykyii 3a mampuyeio Mwoniepa koopounamnozo po3noodiny eeauvunu KIII1 ons
ougepenyiayii acenmuunoi ma cenmuyHoi HecmaobiIbHOCMI NICIA MOMANLHO20 eHOONPOme3)-
BAHHS KYNIbUI0BO20 CY2100a ma BUCOKY eheKMUBHICMb Memoody 3 GUKOPUCMAHHAM Mampuyi
Mronnepa npu kopensayittnomy ananizi momoepagiuHoi pekoHcmpyKyii OaHUX npo KOOPOUHAM-
Hutl po3noodin eenuuun KIIIT ons ougpepenyiayii acenmuunoi ma cenmuyHoi HecmaobiibHOCMI
nicis MomanbHO20 eHOONPOMe3V8aHHs Kyabulo6o2o cyanoba. Kniniune enpoeadscenus me-
MO0y MIKPOCKONIUHO20 OOCHIONCEHHS 3 3aNyYeHHAM mampuyi Mioaiepa noniKpucmaniyHux
NIIBOK CUHOBIANLHOIL PIOUHU NPOOEMOHCMPYBALO BUCOKY MOYHICMb MA Cneyugiynicms, a ma-
KOXC 8IONOBIOHICMb pe3yIbmamam MiKpooiono2iuHo2o ananisy, aKi 6yi10 ompumano yepes 12
OHig nicis 8i000py 3pasKis.

Knrouoei cnosa: nonapuzayis, momoepagis, oiacnocmuka, eHOOnpome3y8aHHs KyIblio-
8020 cyan0ba, pesizitine eHOONPOMme3)8aHHs.
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METO/bI IU®POBOM MOJISAPUSAIIMOHHOM TOMOI'PA®UN
B TU®DEPEHIIUAJIBHOM TUATHOCTUKE ACENITUYECKOM
U CENTUYECKOMN HECTABUJIBHOCTH SHJOIMPOTE3A
TA3OBEJIPEHHOT'O CYCTABA
Baciok B. JI., [Ipoutok B. B.,* Bacuabuummun 5. H.,* Baciok C. B.*
Broicuiee rocynapcrBeHHoe yueOHoe 3aBefeHue Y KpauHbl « ByKOBUHCKUIA
rocy1apCcTBEeHHbI MeIUIIUHCKUI YHUBEPCUTET»,
Kadenpa TpaBmaTosiorun u oproneauu, r.4YepHoBunbl
*[lIBeacko-YkpanHckuii Mmeaunuuckuii mentp Angelholm, r. YepHoBupl, Ykpanna

Pegpepam. Cmamobs sxnrouaem cmpyKmypHO-102udecKue cxemvl U AHATUMU4ecKoe onu-
Canue pasiudHblx OUACHO308 NPU ACENMUYECKOU U CenMUYecKull HeCmabuIbHOCmMu noce mo-
MantbHO20 IHOONPOMEZUPOBAHUSL MA300EOPEHHO20 CYCMABA C NPUMEHEHUEeM Memo0os oughge-
PEHYUATbHOO NIAHUPOBAHUS 3 NPUMeHeHueM mampuysl Moniepa pacnpedenenuti Koibyego2o
0601iH020 nyyenpenomnenus (K/JI) 6 norukpucmaniuyeckux nieHkax CUHOBUAIbHOU HCUOKO-
cmu (CJK); cmamucmuueckuti ananusz pacnpeoenenuit K/JI 6 norukpucmaniuueckux nieHkax
CJK, nonyuenuvix om nayueHmos KOHMpPOAbHOU SPYNNbL U SPYIN NAYUEHMO8 C PA3TUYHbIMU
Namono2usMu mazooeo0peHHo20 Cycmasa, pe3yibmamol onpeoeneHus d¢)ghekmusnocmu me-
mooa oughgepeHyuposanHo2o NIAHUPOBAHUSL C UCNOIb308aHUeM Mampuybl Mionnepa pacnpe-
oenenuit KJ[JI ¢ nonuxpucmannuueckux nienkax CJK memooom ungopmayuonnozo anaiusza Ha
OCHOBAHUU ONpedeNeHUs 4Yy8CMEUMEIbHOCU, CNeYUDUUHOCMU U MOYHOCMU MEXHUKU NOJs-
PUBAYUOHHOU MOMOSPAhUY, KIUHUYECKULI NpUMep NPUMEHeHUs: Memo0o8 NOIAPU3AYUOHHOLL
momozepaguu npu ouggepeHyuarbHou OUacHOCMuKe acenmudeckoll U cenmuueckol Hecma-
ounbHoCmMU ayemadyIAPHOU YAUWKU NOCEe MOMAILHO20 IHOONPOMEIUPOBAHUST MA300e0peH-
Hoeo cycmaea. Bemynnenue. Cmanoapmuvie npoyedypuvl panHeli OUaeHOCMUKU 80CHAIeHUs
CYCMABO8 ueno8eKa AIAIMCs NPUOIUIUMETbHBIMU U GKII0UAIOM COOP AHAMHe3d, KIUHUYECKOoe
obcnedosaunue, OUOXUMUYECKVIO, MUKPOOUOIOSUYECKYIO U YUMONOSUYECKVIO OYEHKY, OOHAKO
OHU He MO2Yym 0amb ObICMPbILL U OKOHYAMENbHbILL OMEent, Mo eCmb 8 HACmosiujee 8peMs y Hac
Hem ObICMPO20, MOYHO20 U YOOOHO020 OUACHOCMUYECK020 Memooda 0Jisl Oughgepenyuayuu acen-
MUYECK020 B0CNAIeHUs NPULE2AIOWUX K SHOOnpome3y mKaHeti om cenmuydeckozo. Ilenvto dan-
HO20 UCCNe008aHUs ObLI AHANU3 dheKmusHOCmMU Memo008 NIAHUPOBAHUS C UCNOIb308AHUEM
mampuyvl Mroniepa pacnpedenenuil KOIbYe8020 080UHO20 TYUeNnpeioOMAeHUS 8 NOTUKPUCTAT-
JIUYECKUX NJIEHKAX CUHOBUATbHOU HCUOKOCIU 05 OughghepeHyuayuu acenmu4eckou u cenmu-
yeckol HecmabulbHOCMuU Nocie MOMAlbHO20 IHOONPOME3UPOBAHUSL MA300e0PEeHHO20 C)-
cmasa. Mamepuanwst u memoowt. CmpykmypHo-o2uyeckas cxema oughgepeHyuanbHot momo-
epaguu ¢ ucnoavzoeanuem mampuysvl Mioanrepa noauKpucmaiiuyecKol cmpyKkmypsl nieHoll
CK maszobedpennozo cycmasa 0ns oughghepenyuayuu cenmudeckol u acenmuyeckol Hecma-
OunbHOCMU NOCie MOMAIbHO2O SHOONPOMe3Uposanus mazobeopennoeo cycmasa. Pesynb-
mamoalt. CmpyKmypHO-102uteckas cxema u onucauue oughghepeHyuanbHol OUAZHOCMUKYU cen-
MuUYecKol U acenmu4eckoll HecmabuibHOCmMU nocile MOMAalbHO20 IHOONPOME3UPOBAHUS MA-
300e0peHH020 cycmasa dvlia pazpabomana u 0O0CHOBAHA NymeM 80CHPOU3BEOeHUs (DEKOH-
cmpykyuu) Ha mampuye Mroanepa pacnpeodeneHuti Koibyego2o U TUHEH020 080UHO20 JIyye-
npenomieHuss NOIUKPUCMATIUYECKUX NIeHOK CUHOBUANbHOU Hcuokocmu. B pamkax cmamu-
CMUYecKo20 no0xo0d K aHanu3y CmpyKmypul KOOpOUHamHo20 pacnpeoenerus snavenuil K/[J1
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6 noauxkpucmaniuyeckux nienkax CX nayuenmos koHmpoavHou epynnel (epynna 1) u epynn
uccnedosanus (epynnvi 2 u 3) nayuenmos ¢ pasiuyHol cmenenuy msaxcecmu namoo2ueti ma-
300e0penH020 cycmasa yCmaHo8ieHa 3PGekmusHocms Memooa momocspaguyecKkoll peKoH-
CMPYKYUU ¢ UCNONb308aHUeM Mampuybl Monepa npu KoppeasiyuoHHOM aHaiuze momoepagu-
YeCKoU peKOHCMPYKYUU OAHHBIX 0 KOOPOUHamHuom pacnpeoenenuu geauuur K/[JI ona ougpge-
PeHyuayuu acenmuyecKoll U cCenmu4eckol HeCmabuibHOCMuU Nociie MOMAIbHO20 YHOONPOme-
3uposanus maszobeopennozo cycmasa. Knunuueckoe 6nedpenue memooa MUKpOCKONUYECKO20
UCCNe008AHUS CUHOBUATLHOU HCUOKOCMU NPOOEMOHCMPUPOBAILO 8bICOKYIO MOYHOCMb U CHeYU-
@uunocms, a makdce coomgeemcmaue pe3yIbmamam MUKpOOUOIOUYECKO20 AHAU3d, NOLYy-
yenHvIM uepe3 12 Ouetl nocie ombopa oopasyos.

Knrwueevie cnosa: nonspuzayus, momozpaghus, OUAeHOCMUKA, dHOONPOME3UPOBAHUE
Mazobe0peHHo20 Cycmasa, peeU3UOHHOe IHOONPOME3UPOBAHUE
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