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AHHOTaNMA

BBegenue. B coBpeMEHHBIX TEXHOJIOTHIX ITHEBMOTPAHCIOPTA, MCEBIO0KIDKEHNsI, HABIICHNUS MOJINMEPOB
MIMPOKO MCIOIB3YIOTCS Ta30qucnepcHble cpeasl. OCoObIi HHTEpec ¢ TOUKM 3peHHs ANHAMHYECKOTO HArpyKEeHHUS
KOHCTPYKIUI NPeACTaBIsA0T YAapHO-BOJIHOBBIE IIPOLIECCHl B Fa30AUCIIEPCHBIX CMECIX B OKPECTHOCTU CTCHOK.
Hcnonp3oBaHue KOMIBIOTEPHBIX METOIOB MOAEIUPOBAHUS II03BOJISIET CHU3UTh BPEMEHHBIC U MaTepUAIbHbIEC 3aTPaThl
Ha COBEPLICHCTBOBAHUE KOHCTPYKLMH 1 ONTUMU3ALMIO TapaMEeTPOB TEXHOIOTNUECKUX npoueccos. Meroa. JluHamuka
ra30oB3BECH pPacCMOTPEHA B JMJICPOBOM IBYXKOHTHHYAIBHOH (hopMynHpoBKe. [[jisi pacueToB UCTIOIb30BaH IMOPHIHBIN
METOJ] KPYIHBIX YaCTHIl BTOPOTO MOPsAKA allPOKCUMAIMK ¢ HEeJIMHEHHOU Koppekiueil Superbee Ha ditiepoBoM 1
VanLeer Ha narpanx’eBoM 3Tanax. AITOPUTM PEann30BaH B BHUJE MHOTONOTOYHOTO KOJA pemarens ¢ 00paboTkoit
rpaduuecKux pe3yasTaToB B OTAEIBHOM MapaiiensHoM mporecce. OcHOBHBIE pe3y ibTarhl. [IpoBeneno mogpodHoe
YHCIICHHOE MOJIETTNPOBAHIE XapaKTEPHBIX 3TAllOB B3aNMOACHCTBHUS YIAPHOH BOTHBI CO CTEHKOH, SKPAaHUPOBAHHOH CIIOEM
MEJTKOJJUCIIEPCHO Ta30B3BECH C IIMIMHIPUISCKON 00JIacThIO MOBBINICHHO IIOTHOCTH YacTull. Havano mporecca (110
B3aUMOJICHCTBYSI IIPOIIIE/IIICH B CITOH Ta30B3BECH INIOCKON YAApHOH BOJIHBI C HEOAHOPOJHOCTHIO) HOCHT OJJHOMEPHBIN
xapaxrep. /lanpHelinee pa3BuTHe GH3NUECKOIT KAPTHHBI CBS3aHO C CYIIIECTBEHHOW IepecTpoiikoil Teuenus. Orudaromiast
LHWINHPUYECKYIO0 TPAHUILy HEOTHOPOJHOCTH yAapHas BOJIHA CXOIUTCS K IUNIOCKOCTH CUMMETPHUH C 00pa3oBaHHEM
s dexra pokycupoBku. BenencTBre 6apoOKIMHHON HEyCTOWYMBOCTH (HECOBNAICHHS I'PAJUCHTOB IaBICHUS U
IUIOTHOCTH) HA MTOBEPXHOCTH IPAHUIIBI TIOBBIIIEHHOH MIOTHOCTH 00pa3yeTcst BUxpesas 30Ha. Kak rmokasai aeTanbHbIi
aHaJN3 Pe3yNbTaTOB pacueTa, Hanbosee cylecTBeHHbIe (Oonee, YeM Ha MOPSJ0K MO OTHOIIEHHIO K Ha4adbHOMY
COCTOSTHHUIO) BCIUIECKH JAABJICHMS U TUIOTHOCTH I'a30B3BECH BBI3BAHBI B3aHMOICHCTBISIMU MPOIIEIIEH B HEOTHOPOJHOCTD
1 c(hOKyCHPOBAHHON yJapHOIl BOJTHOM, a 3aTeM HaOeraroliM OTPaKeHHBIM KOMIO3HUIIHOHHEIM YapHO-BOJHOBBIM
umiynscoM. O0cyxaenne. [lomyueHHbIe pe3ynbraTbl MIMEIOT TEOPETUUECKOE U IPUKIIATHOE 3HAUCHUsL. BBIABIEHBI HOBbIE
¢dm3nueckue S eKThl OTpaXKeHHs yAapHOI BOJIHBI OT CTEHKH, YKPAHUPOBAHHOM CJI0EM ra30B3BECH C IHIMHIPUIECKOI
00J1aCThIO MOBBIIIEHHOW TUIOTHOCTH JUCiepcHON (pakunu. OnpeseneHsl IPUIUHBI TTOCIIe0BaTeIbHOCTH BCIIECKOB
JIaBJIEHHUs ¥ TNIOTHOCTU CMECH, KOTOPbIE MOT'YT IMPHBOIUTH K BOCIUIAMEHEHHUIO U JIETOHALMHU TOprodel MUCHepcHOM
(a3bl. PazpaboTaHHbIil YHCIEHHBINH aNITOPUTM U METOAMKA KOMITBIOTEPHOTO MOAENUPOBAHUS MOTYT JIeKaTh B OCHOBE
aHANN3a YJAPHO-BOJIHOBBIX SIBICHHH B OKPECTHOCTH CTEHOK KOHCTPYKIUI 1 000CHOBAHHUS PAIIMOHAIBHBIX TAPAMETPOB
TEXHOJOTHUECKHUX Ta30MOPOIIKOBEIX TEXHOIOTHH.
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Abstract

In modern technologies of pneumatic transport, fluidization, and polymer spraying, gas-dispersed media are widely
used. Of particular interest, from the point of view of dynamic loading of structures, are shock-wave processes in
gas-dispersed mixtures in the vicinity of the walls. The use of computer modeling methods makes it possible to reduce
time and material costs for improving designs and optimizing technological process parameters. A hybrid large-particle
method of second order approximation with a nonlinear correction, Superbee at the Eulerian stage and VanLeer at the
Lagrangian stage, was used for the calculations. The algorithm is implemented as multi-threaded solver code, with
processing of graphical results in a separate parallel process. A detailed numerical simulation of the characteristic stages
of the interaction of a shock wave with a wall shielded by a layer of finely dispersed gas suspension with a cylindrical
region of increased particle density was carried out. The beginning of the process (before the interaction of a plane shock
wave passing into the layer of gas suspension with inhomogeneity) is one-dimensional in nature. Further development of
the physical picture is associated with a significant restructuring of the flow. The shock wave enveloping the cylindrical
boundary of the inhomogeneity converges to the plane of symmetry with the formation of a focusing effect. Due to
baroclinic instability (mismatch of pressure and density gradients), a vortex zone is formed on the surface of the high-
density boundary. As shown by a detailed analysis of the calculation results, the most significant (more than an order of
magnitude relative to the initial state) surges in pressure and density of the gas suspension are caused by the interactions
of a focused shock wave that has passed into the inhomogeneity, and then an incident reflected composite shock wave
pulse. The results obtained have theoretical and applied significance. New physical effects of shock wave reflection
from a wall shielded by a layer of gas suspension with a cylindrical region of increased density of the dispersed fraction
have been revealed. The reasons for the sequence of bursts in pressure and density of the mixture, which can lead to
ignition and detonation of the combustible dispersed phase, are determined. The developed numerical algorithm and
computer modeling technique can form the basis for the analysis of shock wave phenomena in the vicinity of the walls

of structures and the justification of rational parameters of technological gas-powder technologies.

Keywords

computer simulation, shock wave, wall, inhomogeneous gas suspension layer

For citation: Sadin D.V. Computer simulation of the interaction between a shock wave and a wall shielded by an
inhomogeneous gas suspension layer. Scientific and Technical Journal of Information Technologies, Mechanics and
Optics, 2024, vol. 24, no. 4, pp. 602—607 (in Russian). doi: 10.17586/2226-1494-2024-24-4-602-607

BBenenue

lNazopmcriepcHbIe cpesibl UCTIONB3YIOTCS B IPOMBIII-
JICHHBIX YCTaHOBKAaX IMHEBMOTPAHCIIOPTA, TICEBIOOKIKE-
Hust [1], aAUTHBHBIX TEXHOJIOTHAX HANBIICHUS MOJIMMe-
POB [2], Ta30MOPOIIKOBBIX CHCTEMAX JTUKBHU/IAITUH TTOKAPOB
[3], a Taxke MPEACTABISIOT MPAKTUYECKUN UHTEPEC MPH
AQHaJIM3€ aBapUIHBIX CUTyalUi, HAIIPUMED, B YIOJIbHBIX
HIaxrax.

Kpome ¢usnueckux siBIeHHH, U3BECTHBIX B «YHUCTOM
ra3oJlMHaMKKe, HaJM4YKe B ITOTOKE IIPUMECH YacTHIl B He-
KOTOPBIX CITy4astX MOXKET IPUBOANTH K HOBBIM M MHOTJA
HeoueBUIHBIM 3 dekram. Hanpumep, B BUXpEBBIX Typ-
OyJICHTHBIX TEUEHHSX OTMEUYECHA KIaCTEPHU3aNNs YaCTHIL
[4], sxciepuMeHTaIBLHO 0OHAPYKEHBI a9POTUHAMUYECKN
CTaOMIIbHBIE KOT€PEHTHBIE CTPYKTYPBI YaCTHI] IPH UX pa-
JIMAJIBHOM PACIINPEHUHN B CI[yTHOM ITOTOKE yAaPHOH BOJTHEI
[5], m3ydens! ymapHO-BOTHOBBIC (P HEKTH Ha T03BYKOBOM
peKMMe TEeUeHUs HeCyIero ra3a [6], oTME4eHO pe30HaHC-
HOE YBEJIMUYCHUE CKOPOCTH AByX(a3Hou cpepl [7], paccio-
eHue u npeiid rpanuil paszena cpen [8, 9].

Hanuune HeoAHOPOAHBIX MO IIOTHOCTH 00JacTe yc-
JOXKHSET (PU3NYECKYI0O KAPTHHY U COIPOBOXKAAETCS SIB-
nenusimu pedppakunu [10], pokycuposku [11], pazsurus
HeycTOWYMBOCTH M oOpa3oBanus Buxper [12]. OcoObrit
MHTEPEC C TOYKU 3PEHUS TNHAMUYECKOTO Harpy>KeHUS
KOHCTPYKIMH MPEICTABISAIOT CTPyIHBIE TeueHus [6] u

YIAApHO-BOJIHOBBIE ITPOLECCHI B TA30IUCIIEPCHBIX CMECIX B
OKPECTHOCTH CTEHOK [13, 14].

[IpeaBaputesnbHOE MOAEINPOBAHUE B3aAUMOJCHCTBUS
YIapHOH BOJIHBI CO CTEHKO, 9KpPaHUPOBAHHON HEOIHO-
POIHBIM CIIOEM Ia30B3BECH, I10KA3aJ0 CEPUI0 BCILIECKOB
JIaBJICHUS ¥ TUIOTHOCTH cMecH. B Hacrosiieit pabore BbI-
MIOJIHEHO MOJPOOHOE UCCIIEI0BAHNE JJAHHOTO SIBICHHS.

Monaeap 1 MeTO pacuyeTa THHAMHKH ra30B3BeCH

JluHaMKKa ra30B3BECH B JIByXKOHTHHYAIbHOU (OpMYy-
nupoBke [15], umeet Bu:

0
a—‘: +V,G + B(V,F) - H(q), (1)

e q = [Py, P2 PIVE P2Vas P26, P1ET + PRI, p; = pio;
(i=1, 2), HwxHUE UHIEKCH | U 2 — BEJIUYUHBI, OTHO-
cslIMecs K razy M AMCIepcHOU (ase; BEpXHUN MHICKC
«°» — 0003HaUYEHUE MUCTUHHOTO 3HAYECHMS IUIOTHOCTH,
p=p1+py E; = e + vi/2, K, = v3/2, mapamerpsl o, p;,
v;, E;, e; 1 p — 00beMHast 1011, IPUBEEHHAs IIIOTHOCTb,
BEKTOP CKOPOCTHU € IPOEKUUAMH U; U V;, IOJIHAS U BHYTPEH-
HSISL DHEPTHN €IMHMIBI MacChl i-0i (ha3bl, JaBICHUE ra3a;
G = [p1V1, P2V, P1VIVI> P2V2V2, P2€aVa, PLEV] + paKovs]Ts
F= [0: 09p5p’ O’p(alvl + (XQVZ)]T; H= [0’ 0’ _Fw va QTv _QT]T;
V,=diag(V:, V-, V, V, V-, V); B = diag[1, 1, oy, oy, 1, 1];
V — oneparop Habna (I'amuisrona); F, u Or — Bsiskas
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COCTABJISIIOIIAS CHIIBI MEX(A3HOTO TPEHUSI M TEII00OMEHa
B ¢JIMHUIIC 00bEeMa; { — BPEMsl.

JIOTIOTHUTENBHBIMH COOTHOIICHUSIMH SIBJISIIOTCS
YPaBHEHHSI COCTOSIHUS UJEAIBHOTO KAaJIOPUUECKH CO-
BEPIIEHHOTO Tra3a W HEeC)KMMAEMBIX TBEPABIX MOHONC-
nepcHbIX yacTui: p = (y; — )pfey, ey = ¢, Ty, €5 = ¢,1,
{v1> ¢,» €2, P35} = const, tae T; u T, — Temmeparypsl He-
cymeil (a3pl ¥ 9ACTHULL; ¥; U ¢, — MOKa3aTeIb afualdarsl
1 yJeIbHas TEeINIOEMKOCTb Ta3a IPH HOCTOSIHHOM 00beMe;
€y — yJlelbHas TEeIUIOEMKOCTb 4acTHll. IHTEeHCUBHOCTH
Mex(pa3HOro TPEHUSI U TEII00OMEHa F,, Q7 3a1aHbl Ha
OCHOBE KpUTEPHAIBHBIX COOTHOIIEHUI [15].

Jlnist pacueToB MCIONBb30BaH THOPHUIHBIN METO/ KpyTI-
HBIX YaCTHIl BTOPOro MOPsKa anmnpokcumanuu [16] ¢ ne-
JIMHEHHON Koppekuuel Superbee Ha sitiepoBom u VanLeer
Ha sarpamkeBom sramax [17]!. Aixroputm peannzoBan Ha
s3pike Object Pascal (komnusitop FPC 3.2.2, nunensus
GPL/LGPL) B Buie MHOTOTIOTOYHOTO KOJ[a pEIIaTeNs C
00paboTkoii rpauIecKuX pe3yabTaToB B OTACIHHOM I1a-
paJlIeNbHOM IIpOLecce.

IMocTanoBka 3aga4u

B orpanmuenHoM ¢ Tpex cTopoH odbeme (puc. 1) B
HaIpaBJICHUH TIPABOM CTEHKH IO MOKOSIIIEMYCS BO3LYXY
0 nBUXETCS IUIOCKas yaapHas BojiHa / ¢ uucioMm Maxa
1,5. Ha ee myTu pacnoyioxkKeH CIOH MEIKOIUCIEPCHOM
ra3zoB3BecH 2 TormmuHON 0,51 ¢ MUIMHAPUYIECKONH HEOM-
HOpOJIHOCTBIO 3 nuamerpoMm D = 0,251 ¢ MOBBIIICHHOM
KOHIIEHTpallMeH YacTHIl.

HauanpHble mapaMeTpsl ra3a U B3BECH B paccMaTpu-
BaeMbIX obsactsax (puc. 1) mpexcrasieHsl B Tabnuie.
HcxoaHoe cocTosiHME CMECH Ta3a M 4acTHIl B 00JacTsix
2 u 3 — paBHoBecHoe. [lapameTpsl 3a ynapHO BOJTHOMN
B 30HE / ONpeeNeHbl U3 aHAIUTHYECKUX COOTHOIICHUH
Ponkuna—Iroronno mpu 3aganHom gucine Maxa 1,5 (1o
YeThIpex 3Hadammx nudp). s oxHOPOTHOCTH BBIYHCIIE-
HUH B 00nacTsx yncroro raza ) u / 3ajaHa npeHeOpeKuMo
MaJiasi KOHI[EHTPAIHs AUCTepcHOi dassl o, = 10-10,

I"a3oB3Bech comeprkaia MOHOAUCIIEPCHBIE YACTHUIIBI
auamerpom d = 0,1 MKM, IOTHOCTBIO pS = 2500 K1/
M3 U TEII0EMKOCTBIO YacTHIl — ¢, = 710 JIx/(kr-K).
Bo31yx NpUHAT KaJOPUYECKH COBEPIICHHBIM I'a30M C
nokasareneM aauadarel y; = 1,4 1 ra30BOH MOCTOSAHHOIL
R, =287 JIx/(xr-K). ['eomerpus 3aa4uu onpezeneHa OTHIM
napameTpoM L = 0,8 m.

Kpaesble yciaoBus 3aaHbl B BUE YCIOBHH HENpo-
TEKaHMs HA CTCHKaX, a BXOJHBIC — Ha JICBOH I'paHuIe
pacueTHOI 00macTH — MapaMeTpsl 3a Majalomen yuap-
HOI BOJTHOH. B pacueTHoit o6mactr, 0003HAYCHHON IITPHU-
XOBOW nuHMEH (puc. 1), BBejeHa HepaBHOMEpHAs CETKa,
HCKJIOYAOIasl UCKAKEHUE HCCIIEyEMOT0 YHCICHHOTO
peuienus. B 3oHe L X L ucnonb30BaHa paBHOMEpPHAs Je-
KapToBas pacueTHas ceTka ¢ aeranusanueit 1600 x 800 mo
ocu cummeTpuu. PacdeTsl BbITOTHEHBI ¢ unciioM KypanTa
CFL =0,4.

1 B pa6ore [17, c. 787] nonymiena oneyarka: B popmysie orpa-
Huautens Super-C BMecTo «0,4» nOmKHO ObITh 3HaUCHHE «0».
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Puc. 1. Cxema 3amaun: ) — HEBO3MYIICHHBIN ra3; / — ynapHas
BOJIHA; 2 — CJIOH ra3oB3BecH; 3 — IMIHHIPUYCCKAs
HEOIHOPOAHOCTH MOBBILICHHOIT INIOTHOCTH

Fig. 1. Problem diagram: 0 — undisturbed gas; / — shock
wave; 2 — layer of gas suspension; 3 — cylindrical
heterogeneity of increased density

Tabauya. HavanpHbIe yCIOBUS

Table. Initial conditions

Ob6nacts 0y p, MIla T\ =Ty, K | uy=uy, mlc
0 10-10 0,1000 293,0 0
1 10-10 0,2458 386,8 238,3
2 103 0,1000 293,0 0
3 102 0,1000 293,0 0

Pe3yJ'l])TaTI)I KOMIILIOTEPHOTO MOACJIMPOBAHUSA

DBONIOLUS B3aUMOJICHCTBUS Majalole y1apHoi BoJ-
HBI C MEJIKOANCIIEPCHBIM CJIOEM T'a30B3BECH, SKPAHUPYIO-
LM CTEHKY [TOKa3aHa Ha puc. 2. Pe3ynbprarsl KOMIIBIOTED-
HOTO MOJEIMPOBAHMS MPEICTABICHBI B BU/IE YMCICHHBIX
UTHPEeH-N300pakeHNH QYHKIIMHA TPATUCHTa MIOTHOCTH
cmecu V(p/p(D) ¢ ncnons3oBaHneM TEXHUKU ONTUCAHHON B
padote [18]. Ha puc. 2 no6asiens! pparmeHTs npodueit
mnotHoctH p/p(l) B mmockocTH cuMMeTpuu. B HavyanbHBIN
MOMEHT BpeMeHH ¢ = () OrpaHUYEeHHbBIN CIION U HUIHH]IPH-
YyecKasi HeOHOPOAHOCTD MOBBIIICHHON MJIOTHOCTH HAXO-
JUSITCSI B PABHOBECHOM HETOJIBIYKHOM COCTOSIHUY (pHC. 2, ,
TJIe ¢| U ¢, — TPAHMIIBI pa3ziesia cper).

[Tocxe mpuxona GppoHTa yIapHOH BOJHBI Ha JIEBYIO
TPaHUIly Ta30B3BECH ¢; BO3HUKACT OJHOMEPHBINA pactaj
pas3pbiBa ¢ 00pa30BaHNEM OTPAKEHHOTO U MPOIIEIIErO
B CJIOM CKauKOB YIUJIOTHEHHSI, KOTOPBIN 3aT€M B3aUMOEH-
CTBYET C IMJINHAPUIECKON 00IaCThIO TTOBBIIIEHHON TIIIOT-
HocTu. Jlasiee KapTHHA TEUCHUS IPUOOPETACT ABYMEPHBII
xapakTep U (GopMHUpyeTCs CIOoKHasi CTPYKTypa. YaapHO-
BOJIHOBasl KOH(UTYpaIysi B MOMEHT BpemeHH ¢ = 1,07 mc
oroOpakeHa Ha puc. 2, b.
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Puc. 2. YucneHHbIe NUTHPEH-U300pakeHHs GYHKIMN TPAUCHTA IUIOTHOCTH CMECH U (pparMeHThl MPOGUIICH MIIOTHOCTH B IIOCKOCTH
CHUMMETPHH.
€}, €3 — IPAHHLBI PA3/IENa CPEN; /' — BOIHA PA3PEKEHHS; S|, Sp, -.. — YIAAPHBIE BOJHBL; Sy, S, S5 — KOMIO3HIMOHHBIE Y1aPHO-BOIHOBbIE
HMITYJIBCBI

Fig. 2. Numerical Schlieren images of the mixture density gradient function and fragments of density profiles in the symmetry plane.
Interface boundaries — ¢, ¢,; rarefaction wave — r; shock waves — sy, s, ...; compositional shock wave pulses —s,,, s, sp
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YnapHo-BoJIHOBasI KOH(UTypalns BKIIOYAET OTPaXKEH-
HYIO OT IIOBEPXHOCTH Ia30B3BECU | BOIHY Pa3peKeHUs 7' U
y/IapHbIE BOJIHBI: TIPOLICIIYIO B CJIOH S| ¥ HEOIHOPOTHOCTh
S5, OTpaXKEHHbIE OT HETO B CJI0€ S5 U rase s4. IlIockonbky ot-
PaXKEHHBIE BOJIHBI 3 U §4 ABUXKYTCS C Pa3IMUHBIMU CKOPO-
CTSIMH, TO 00pa3yeTcst MPeABECTHHUK 4. [ImoTHOCTB cMecn
BO3pacTaeT MpUMepHO B 4 paza (puc. 2, b).

Orubaromas IIHHAPHIESCKYIO TPAHHUITy HEOTHOPOA-
HOCTH yJapHasi §| CXOIUTCs K INIOCKOCTH cummeTrpun. Ha
puc. 2, ¢ (¢ = 1,59 Mc) nokazan MOMeHT ee (HhOKYCHPOBKH
S| ¥ OTpakeHHs OT CTEeHKH s{. Benencreue 6apokanHHOM
HeyCTOﬁ‘IHBOCTH (HeCOBHaZ[eHI/ISI TpalUCHTOB OAaBJICHUA
W IUIOTHOCTH) Ha MOBEPXHOCTH TPAHMIIBI MOBBIIICHHOMN
IUIOTHOCTH ¢, 00pa3yeTcs BUXPeBast 30Ha.

B momenT Bpemenu ¢ = 1,79 mc (puc. 2, d) popmu-
pyeTcs yIapHO-BOJIHOBOM UMILYIbC §,, KAK KOMIO3HUIUS
c(hOKYyCHPOBAHHOHN U OTPaKEHHBIX OT CTEHKHU YIApHBIX
BOJIH, KOTOPBIH ABMKETCS HABCTPEUY HEOIHOPOAHOCTH C».
3arem npu ¢ = 1,95 MC IPOUCXOAUT BCILIECK IIIOTHOCTH S,
BBI3BAHHBIN B3aMMOAEHCTBUEM NPOLLEAIIEH B HEOHOPOI-
HOCTb S, 1 ¢(hOKyCHPOBAHHOM §{ YAApHBIX BOJH (pHC. 2, €).
CKa4oK IIOTHOCTH €lile OOIbLICH HHTCHCHBHOCTH sg (60-
Jiee, 4YeM Ha MOPSIJIOK 110 OTHOILCHMIO K Ha4yaJIbHOMY 3Ha-
YEHHIO) BO3HUKAET B MOMEHT BpeMeHH ¢ = 2,25 mc, korna
OTPaKEHHBIH OT CTEHKH KOMIIO3MIMOHHBIN yIapHO-BOJI-
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HOBOM UMIIYJIEC §,, HAOeraeT Ha 30Hy BCILUIECKA IIIOTHOCTH
s, (puc. 2, f). IlocnenoBaTeIbHOCTH BCIIECKOB AaBICHUS
Y TUIOTHOCTH CMECU MOTYT MPUBOJUTH K BOCIUIAMEHEHUIO
U JICTOHAIMU TOpIoYeil TUCIIepCHOM (a3bl.

3akJ/oueHne

IIpoBeaeHO YNCIEHHOE MOJEIUPOBAHNE B3aUMOLCH-
CTBUSI YIAPHOM BOJIHBI CO CTEHKOU, 9KPAHUPOBAHHOU CIIOEM
ra3oB3BECH C LWJIMHAPUYECKON 00JIaCThIO MOBBIIIEHHON
m1oTHOCTH. [loka3aHa cylliecTBEHHas MepecTpoiika Teue-
HUSI ¢ (POPMUPOBAHUEM JTU(PPAKIUY, MPOLIE/ IS B CII0H
yAapHOi BOJHBI, ee (pOKycnpoBKH, 00pa30BaHMsl, OTPasKEeH-
HOTO OT CTEHKH ¥ C(POKYCHPOBAHHOTO KOMITO3UIIMOHHOTO
YIApHO-BOJIHOBOIO UMITyJibca. bapokiuHHas HeyCTOWYH-
BOCTH Ha IMOBEPXHOCTH HEOIHOPOAHOCTH MOBBIIIEHHOMN
TUTOTHOCTH SIBJISIETCSI TPUYUHONW 00pa30BaHUS BUXPEBOI
30HbI. Kak mokasan neranbHbI aHAIN3, HAauboIee Ccylie-
CTBEHHBIE (Oosiee yeM Ha MOPAAOK MO OTHOIICHUIO K Ha-
YJaJIbHOMY COCTOHHI/IIO) BCIIZICCKU aBJICHUA U IINIOTHOCTH
ra3oB3BECH BbI3BaHbl B3aUMOIEHCTBUAMU NPOLICAIIEH B
HEOJTHOPOJHOCTb U C(POKYCHPOBAHHON yJapHBIMHU BOJIHA-
MH, a 3aTeM HaOETraloIiM OTPaKEHHBIM KOMITO3UIIHOHHBIM
YAApHO-BOJIHOBBIM UMITYJIbCOM.
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