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BJIMSHUE ONPEAEJAIOINX TAPAMETPOB HA INTPEPBIBAHUE PACITPOCTPAHEHMUSA
JAETOHAIIMOHHBIX BOJIH B I'A30OB3BECAX YHUTAPHOI'O TOIIJIMBA CJIOEM
HEOJHOPOJIHBIX NTHEPTHBIX YACTHI]

Annomayusn: B pamxax mooenu 08yXmMepHO20 0CECUMMEMPULHO20 HECIAYUOHAPHO2O OBUNCEHUSL OUCTIEPCHOU
mpéxgpasnoil peazupyroweti cmecu 08yXKOMNOHEHMHO20 2a3d, YACMUY YHUMAPHO2O0 MONAUBA U UHEPMHBIX YACTIUY
BbINOJIHEHO MAMeMamuyeckoe MOOeIUposanue npoyecca npepuleanue pacnpoCmpanenus 60aHbl 2emepo2eHHOU
O0emoHayuu 6 2a30836eCu YHUMAPHO20 MONIUBA, coOepcauiell ol HeOOHOPOOHOU XUMUYECKU-UHEPMHBIX YACTUY.
Hccnedosano 6nusAHUA OCHOBHLIX ONPeOeNAIoWUX NAPAMEMPO8 (MACCOB020 COOEPIUCAHUSL U PASMEPA XUMUUECKU
UHEPMHBIX YACMUY) HA NPEPBIBAHUE PACRPOCMPAHEHUS 80IHbI 2eMEPOLEHHOU 0eMOHAYUU 8 2A30636€CSX YHUMAPHO2O0
Monuea.

Kniouegvie cnoea: copenue, demonayus, yoapnas 601HA, OeMOHAYUOHHAS GONIHA, MAMEMAMUYECKAsL MOOEb,
VHUMAPHO20 MONAUBA, UHEPMHBIX YACTUY, MACCOB0E COOEPIAHCAHUE YACTUY.

BBenenue guciieHHo B paborax [4-10]. B Hacrosime#i pabore,
YIK 532.529: 518.5 SBISIIOIIEHCS — NpoAoJDKeHueM  [4-6]  4ucieHHO
HccleayeTcs mporiecc MpEePBIBAHU
IIpobmema  mpepsiBaHUE  PACIPOCTPAHCHHUS pacmipocTpaHeHHS BOJIHBI FETEPOTCHHON ICTOHAIINH B
JICTOHAIIMOHHBIX BOJIH B Ta30B3BECSX YHHTAPHOTO ra30B3BECH YHHTAPHOTO TOILIHBA, COACPIKAIICH CIIOH
TOIUTMBA CJIOEM WHEPTHBIX YACTHI[ ObLIa H3ydYcHa HEOTHOPOIHBIX HHEPTHBIX YacTHII. V3y4eHo BIUSHIE
~ .
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MacCOBOTO COEPKAHUS M PasMepa HHEPTHBIX YACTHII IUMCIEPCHBIX cpen  jgomymieHus [1,2], cucremy

Ha MPEPbIBAHUC pacnopoCTpaHCHUA BOJIHBI
reTeporeHHoﬁ JACTOHAIIUHN B I'a30B3BCCAX YHUTAPHOT'O
TOILJIMBA.

OcHoOBHBIC yPaBHEHHS.

ITycts umeercs TpexdazHas cMech ra3a, YacTHII
YHHUTapHOTO TOIUIMBA W WHEPTHHIX TBEPIBIX YaCTHUII.
Hcnonp3ys OOBIYHBIC UII MEXaHUKH T'eTepPOTCHHBIX

YpaBHEHHI JIBYXMEpPHOTO
O0CECUMMETPUYHOTO HECTAI[MOHAPHOTO  JBHXKECHUS
mUcriepcHoi  TpéxdasHoit  pearupyromeit  cMecu
JNBYXKOMIIOHEHTHOTO Ta3a,  YacTHIl YHUTapHOTO
TOIUIMBA W WHEPTHBIX YaCTHIl, MOKHO 3amucath B
crexytorieM Buze [1,2]:

i depeHInanTbHbIX

0 Py Ve, I
D) €Dy, g v
at ror az !
aps3 0p3v3yr | 0p3V3y on onyvyrr | 0nyv
ot + ror 0z =0, B_tz + :Bjr ;zzz =0, (1)
0piVir | 0PV ViyT | 0PV iy +@2—j op 15
at ror 9z N =S
0piViz | 0piVirVist | 0PiVizViy 42— 0_13 = (=1)s
g " o 0 rra '
e €V, T eV
/Z;t 2, P2€2V2r P262V2z _ Qun(=]) — Jes,
ror dz
dpzes N 0pzes vz, n 0psesvz,
, ot ror az
op;E;  9(piEi + aip)vyr  0(piE; + aip)vi,
Z [ + + =0,
; at ror 0z
i=1
— 0 — 0 — 0 —
P11 = P11%11 P12 = P12Q11, P1 = P11, P1 = P11+ P12
P2 = P3az, p3 = p3as, vi = v2; +vf (Lk=12),
a, = %nd%nz, a,+a,+a;=1E=¢+05v? (i=1+3)
. {1, ecnu i =1
J= 2, ecmi=23"
Fon +F3p—JVap, ecrui=1,
S =3Fn, — Jvan , ecaul =2, n=r,z.
F3p , ecw 1=3.
31ech NpelCcTaBieHbl ypaBHEHHS COXPaHEHUsI cwiel  Mexdasnoro Tperms;  Qy ( j=2,3 ) -
Macc  wmHepTHoro Taza (k = 1), ra3oo0pa3HBIX MHTEHCUBHOCTh TEIUIOOOMEHa MEXIy Ta30BOH U
NpoayKToB ropenus (k = 2), yacTul, YHHTapHOTO aucnepcHeiMH  ¢dazamu;  J —  MHTEHCHBHOCTh
TOINIMBA ¥  MHEPTHBIX  YacTHL; YypaBHEHHE Mex(pa3HOro  MaccooOMeHa;  1)—  eJUHUYHAs
COXpaHEHHsl 4YHCIa TOPHYHMX U MHEPTHBIX YaCTHIL; ¢ynkus Xesucaina.
ypaBHEHHE COXpaHEHHs HMITYIIbCOB baz B 3ambIKaloIMe  COOTHOLIGHHMS B (opme

MPOEKIHAX HA OCH JE€KapTOBOW CUCTEMBI KOOPAUHAT
T W Z; ypaBHEHUIl MPHUTOKOB TeIlJIa K YacTUIAM
roproveil 1 MHEPTHOW JUCHEePCHBIX (a3; ypaBHEHUs
COXpaHEHHsl IOJIHOW JHepruu TpexdasHol cMecH B
nenoM. Maaekcsl «1», «2» u «3» BHU3Y OTHOCSTCA K
rapaMeTpoM Ta30BOH M JIUCIEPCHOM (asbl; pq M
pY, — mpuBeleHHAs W UCTMHHAS TNIOTHOCTH K—ii
KOMIIOHEHTBI Ta30Boit daswl; p;, pf, vi, i, €, E; —
COOTBETCTBEHHO CpEIHSS U MCTHHHAS ILIOTHOCTH,
MaccoBasi  CKOpPOCTb, OOBEMHOE  COJEpKaHue,
yIeNnbHbICe BHYTPEHHSS M [IONHAsE SHEPrud i—d (asbl
(i =1, 3); v; U V;;— KOMIOHEHTHI CKOPOCTH V;; N2
YUCIIO YaCTHUI] YHUTAPHOTO TOIUIMBA B €IAWHUIIC
obbeMa cmecH; O — AMAMETPHI YACTHI[ YHUTAPHOTO
TomnuBa M O3 — JUaMeTp MHEPTHBIX YacTHL, P—
JaBieHue rasosoil cmecu; F. u F, — cocraBistomue

YpPaBHEHUH COCTOSIHUI ra30BOMl CMECH B LIEJIOM, a
TaKKe HEC)KUMAEeMBIX JUCHEPCHBIX YACTHII, 3aKOHBI

CHJIOBOTO U TEIUIOBOTO B3auMopeHcTBusi (a3
3amaroTcs aHamoruuHo [1,2].

ITocranoBka 3axa4m.

B Havanpnblii MomeHT Bpemenu t =0 wu3

obmactu uHeptHoro raza (0 <z < z¢) (cm. puc. 1)
B HaNpaBJIeHUH 00J1aka yHUTapHOTo Tommsa (zp <
z < 00), cojepxKallero BHYTpH ce0s cnon
HEOTHOPOIHBIX XUMHYECKH WHEPTHBIX YaCTHII
(z, < z < zg, z;, > 7Zf) NBUKETCA yJapHas BOJIHA C

TpeyroieHbIM  mpodwieM. [locie B3amMomeHCTBHS
Haberamomeil  yaapHoit BONIHBL C  0OOJakoM
MOHOJIUCIIEPCHOM ra30B3BECH YaCTUIBI YHUTAPHOTO
TOIUIMBAa, B  MPOXOJALIEH  yAapHOW BOJIHE,
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BOCIINIAaMCHAIOTCA, MU BO3HHUKACT BOJIHA rOpeHI/IH, B3BCUICHHBIX MOHOZ[I/ICHepCHLIX BKJIFOYCHHUAX

nepexoasdas B BOJHY T€TEPOreHHON JEeTOHAINH,
pacnpocTpansitoleiicss B pexxume Yenmena — XKyre
(mpu ycnoBHM, YTO MapaMeTpbl YAApHBIA BOJHBI U
roproueit JBYX(ha3HBINA cpenbl JIOTTYCKaloT
BO3HHMKHOBEHHUE JI€TOHALIMK M NPEJACTOHAIIMOHHBIE
paccTosiHus  Lc_; MEHBIIE BEIMYMHBI  Z — Zf).
BonHa reTeporeHHO# eTOHAIMU B3aUMOJEHCTBYET
co cmoeM TpéxdazHoi CMECH Trasa, 4YacTHIl
YHHUTapHOTO TOIUIMBA U MHEPTHBIX YacTHIl (Z;, < z <
Zg) W Onmarojapsi IUCCHUIALUKM CBOEH OSHEpruu Ha

JqUcriepcHoi  (has3el TpaHcHOPMUpPYETCS B YIAPHYIO
BOJIHY, 32 ()POHTOM KOTOPOH OCYIICCTBISICTCS WM
IpeKpalnaeTcs npouecc ropeHus. B nmocnenyromenm,
yaapHas BOJIHA pacnpocTpaHseTcs 1o
HEBO3MYIICHHOU NBYX(}a3HOW CMECH ras3a M 4aCTHII
YHHUTApHOTO TOIUTUBA B 00NacTH Z > Zg. [Ipu 3TOM,
B 3aBHCHMOCTH OT IIapaMETPOB CIJIOSI WHEPTHBIX
YacTUI] yJapHas BOJHA, B oOmact 2z <z <
MOJKET, PacIpOCTPaHsAETCS Kak B pe)KUME yCHICHHS,
TaK ¥ B PSKUME 3aTyXaHHUS.

L 3l L
Imm [ 330B3885R YHETAPHOTD i Lasossmece
Taz Wmmrapsoro  |Tomimea 'I’}HI'!I.'I: apEoro
@ [FOILTHES | TROLIHES. @
| I T a30EsEeCE VHHTAPHOTO I
I TOTLTHEA M MESRTHER : -
| HWACTHI] |
0 = a, z5, Z

Puc. 1. CxemaTu4eckoe npeacTaBiieHUe 321241 O NPepbIBAHUS PACTIPOCTPAHEHUsI BOJHbI FeTePOreHHOM
JEeTOHALIMHU CJI0€M HHEPTHBHIX YACTHII.

HauanbHble ycnoBusi 3amauu (GopMysmpyercs
AHOJIOTMYHO padoTe [2] cieayromuM oopa3oMm:

— z — — . — 50 — —
Vig =i Vi = 0,p = pro’it; pf = piro, piy = pi,p12 = 0,
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Po Y11+l To Po/ \P10
p=po,T1 =Ty Vi =V, =0,
0_ o0 -0 _ 0
Pr=Puor Pr2=Ys P =P G,
— 50
P2 = P2z,
T2 = To, vZT = vZZ = O, 0(1 + az = 1, p3 = 0, T3 = 0, V3r = U3Z = 0,
z;<z<1z, U zp<z</Z
— — — — 0_ 0 — — 0
p=poTi =T Vi =V1,=0,p1 = p110,P12 = 0,01 = pry,
0
P2 = P,
— — — — 50 — — —
T, =Ty Vypr=v,=0, p3=pzas, T3=T V3 =v3,=0,
aq + a, + a3 = 1,
z;, < zZ < Zg.
3nece  wmHAekcamu “f7 m “0” oTMeueHsI 3amkHyTass ~ cucteMa  JauddepeHnnanbHbIX
mapamMeTpsl (a3 COOTBETCTBEHHO 3a W Tepen ypaBHeHHH (1) BMecTe ¢  MpenCTaBICHHBIMH

(GponToM ynapHOH BoNHBEI, Mou aq f- uncno Maxa
HaOeramome yIapHOW BONHBI U aguabaTHYecKas
CKOPOCTB 3BYKa B Ta3e 3a yJapHbIM CKayKoM; Vi -
ToKa3aTeb aanadaThl HHEPTHOTO Ta3a.

I'panmyHBIe yCIOBHSA 3aa4i 3aal0TCSI B BHIC
PpaBC€HCTBA HYJIIO HOPMAJIbHBIX COCTaBJIAIOMINX
ckopocTell (ha3 Ha CTEHKax KaHaja:

viz(ol T t) = Vir (Z' 0' t) = Vir (Z' R' t) =
000<r<R0<z<Z 3)

Ha mpagoii rpanume pacueTHoil obnactu (z =
Zoows) A BeeX TPEX (a3 cTaBMIIOCH YCIOBHE HX
CcBOOOTHOTO TIPOTEKAHUS.

HavaJdbHBIMH (2) W TpaHUYHBIMH (3) YCIOBUSIMH
pelanace 4YMCIEHHO METOJIOM KPYMNHBIX yacTull [3].
Pacuersl ocymiecTBISUIMCH AL cMecel BO3IyXa,
ra3000pa3HbIX MPOAYKTOB FOPEHHs I10pOXa, YACTHII
1opoxa M KBapLEBOTrO MecKa.

Bo Bcex pacuerax HauaibHasd JUITMHA
WHULUUPYIOLIEH yAAapHOW BOJIHBI NIOJIATAIIUCH
paBHbIMU Z¢ = 0.4m. u paguyc Tpy6onposoza R=0.5
M. Yucno Maxa (M) naGeratomiei ynapHOH BOJHEI
PaBHO 9, UTO COOTBETCTBYET JABJICHHIO 32 YAAPHBIM
ckauxkoM 9.43 MITa.
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B pacderax  WCHONB30BaHO  CIICAYIOIINC mapamerpaMm (a3 mz=0.5; d20=30 mxm; mMs3=10;

BBIPAXKCHUC IJIA NPOCTPAHCTBCHHOT'O PACIIPCACIICHUA
KOHIICHTPpAallU UHEPTHBIX YaCTUILl B pr6onp0130;[a.

e(zr,A)=1 (4)
IMapamerp 0< A < 1B 3aBucumoctu (4)
XapaKTepu3yeT CTCICHb HEOTHOPOIHOCTH

MPOCTPAHCTBEHHOI'O PACIPEC/ICHHsT KOHIICHTPAIUH
MHEPTHBIX yacTuil. [Ipu 3TOM mpeaenbHbie 3HAYCHHS
A=0 1 A=1 cOOTBETCTBYIOT HAUMEHBIIIHIA (HyJICBOK) 1

HanOOJIbIIEH CTENEHIM HEOJHOPOTHOCTH
pactipenieieHusl KOHIEHTPAINH HHEPTHBIX YacTHII.
IIpu »>TOM HCIOJIb30BAIIUCh  CIIEAYIOIINE

3Ha4YEHMs TEPMOIMHAMUYECKUX T1apaMeTpoB (Bas:
MHEPTHBII ra3-Bo3IyX:
To= 293 K, po =0.1 MTla, 7y, =14, Ry =
287 mM¥(c? K), pyy =1.7-107° kr/(mMc), Ay =
2.57 1072 xkr-M/(c®K), pdio = 1.29 xr/M®, pdy =
1.03 kr/m®;
ra3006pa3Hble TIPOTYKTHI TOPEHHS TOTLIHBA:
Cpz = 1675 M2/(c? - K), Ry, = 328 M¥(c?*K), Ay, =
8371072 keM/(cPK), 7y, = 1.24,
1075 kr/(m-c);
YaCTUIIbI YHHTAPHOTO TOTLIMBA:
p9 = 1550 xrind, ¢, = 1466 2/(c? K), Q° = 1.93
M]x/xr, T, = 473 K, ¢ = 0.7, v, = 6.5 - 10™* m/c.
YaCTUIIbI KBAPLIEBOTO MECKa:
0 = 2500 /v, ¢, = 710 M2(c? K).

Mz = 1.7

HexoTtoprbie pe3yabTaThl.

Ha puc. 2 mpezacraBiieHbl pac4eTHbIE MPOQHIH
JIABJICHUS Ta30BOM CMECH IIPU IPOXOXKACHHH BOJHBI
reTepOreHHOM AETOHALINY Yepe3 CIIO0H HEOHOPOIHBIX
uHepTHbIX 4actul. Kpuseie 1-11 Ha puc. 2
COOTBETCTBYIOT MOMEHTaM BpemeHnu t=4.7, 9.43, 14.1,
18.8, 23.6, 26.5, 33, 42.5, 51.9, 56.7, 61.4 Mc u

d30=30 mxm (npu t=0). BerducieHus: MPOBOIIINCH
JUIL SKPAaHUPYIOIIMX CIIOEB HHEPTHOM Tra3oB3BeCH
npotskEéHHOCTRIO |s=5 M. Ilapamerp A=0.8. Ha
MoMeHThl BpemeHu 1=18.8 u 23.6 (kpuBnie 4-5) B
ra3oB3BECH YHHUTapHOI'O TOIUIMBA (OPMHUPYETCS
BOJIHA TeTepOTeHHON JIETOHAIINH,
pacripoctpansroniascs B pexxume Yenmena — XKyre ¢
TOCTOSTHHOM IS JTaHHOW CMecH CKopocThio. Ha
Ha4aJbHOM  JTalle 3TOTO B3aWMOIEHCTBHA (CM.
KpuBylo 6 Ha puc. 2) HaOIIOmaeTcs 3aMETHOE
MIOBBIIICHUE JaBJICHUS B NPOXOJIICH BOJHE M3-3a
TOPMOJKEHHUST HaOEerarolero MoToka B INIOTHOM CJIO€
WHEPTHBIX 4acTull. POCT naBjeHHs B MPOXOASAIIEH
BOJIHE CTHMYJIUPYeT TOpEHHE 4YacTHI[ MHopoxa U
BMECTE C TEM YCHJIMBAeT TEIUIOOOMEH MEXIy
rOpsYMM Tra3oM W  HHEPTHBIMH  YaCTHUI[AMU.
[lornomenne Temia  WHEPTHBIMH  YacTHUIAMHU
MPUBOAUT K OCNAOJCHHUIO TPOXOJSIICH BOJHBI
TOPEHUs, U OHA MHTCHCUBHO 3aTyXaeT (KpuBas 7-8 Ha
puc. 2). B mocnemyromeMm Ipoxoasmias BOJHA
JOCTHUTAET TIPABOW TPaHUIIBI CII0S MHEPTHBIX YaCTHII,
I7Ie pacmajgaeTcs Ha MPOXOASIIYI0 yIapHYI0 BOJHY,
IBIDKYIITYIOCS B 30HE YHUTapHOTO TOIUTHBA ( Z>ZR) U
BOJIHY  pPa3peXeHus, pacHpoCTPaHAIOUIYIOCA B
obmacte Tpexdasznoit cmecu ( z < zp ). Bomma
pa3pexeHHs CiocoOCTBYET HEKOTOPOMY OCIIabJICHUIO
3aTyXawollled  BOJHBI  TOPEHMs,  OIHAKO B
NOCNENyIomIeM TIociie e€ OTpaXeHHs OT JIeBOH
rpaHUIbl O0Nlaka WHEPTHBIX YacTHIl 00OpasyeTcs
oTpak€HHas B 00JIAKO MHEPTHOH Ta30B3BECH BOJIHA
CKaTHsl, BHOBb CIIOCOOCTBYIOIIAs yCHICHUIO TOPEHHUS
gacTur, Topoxa (kpuBele 9 Ha puc.2). B
paccMaTpuBaeMOM  IIPHMEpe pacdueTra Tporecc
TOPEHHS  YaCTHI  YHUTApHOTO  TOIUIMBA  HE
IpeKpanaeTcs noj JeicTBHeM HHEPTHOH (as3bl.

P/p,
20 - 3 4
1
10
0 T
0 20

o 1011
v A

I
40 ZM

Puc. 2. lIpodunnu napneHusi razoBoi cMecH MPU MPOXO0KICHUH BOJIHBI FeTEPOreHHOMH 1eTOHAIINH
4yepe3 €101 HEOHOPOIHBIX HHEPTHBIX YaCTHII.

B pa60Te YHCJIICHHO HU3YUYCHO BIIMAHHUC
HCXOJHOI'0 OTHOCHUTEIIBHOTO MAaCCOBOT'O COACPIKAHUA
HWHEPTHBIX YaCTHUI[ HA ITPEPHIBAHUEC paCIPOCTPaHECHUE

JETOHALIMOHHBIX BOJH B Ta30B3BECAX YHHUTapHOIO
tormBa. Ha pumc. 3 mpexacTaBiieHBl pacyeTHBIC
mpo¢wIn  JaBICHHS  Ta30BOH  CMECH  TIpH
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MPOXOXICHUN BOJIHBl TETEPOTCHHOH JETOHAILNH
4yepe3 CJIOH HEOJHOPOJHBIX HWHEPTHBIX YacTHIl.
Kpussle 1-12 Ha puc. 2 cOOTBETCTBYIOT MOMEHTaM
Bpemenu t=4.7,9.43, 14.1, 18.8, 23.6, 26.5, 33.0, 37.7,
47.2,56.7, 66.1, 75.5 Mc u mapamerpam a3 myp=0.5;
d20=30 w™mxM; mMgz=15; d3=30 wmxm (mpu t=0).

p/p,
30 A
20 A

3 45
1.2

10 A

OcTayibHBIC TIapaMeTphl TakKhe ke Kak Ha puc.2. U3
puc.3  BHIHO, YTO  YBCJIMYCHHE  MAacCOBOTO
COJICpKAHUE WHEPTHBIX YaCTUI] MPHUBOIMT K
MpeKpaIlecHUE MPOLIECCa TOPCHHS YACTHI] yHUTAPHOTO
TOILITHBA.

;
8 910 11 4

0 - T
0 20

Z,M
40

Puc. 3. lIpoduian naBjieHuss ra3oBoii cMecH PU MPOXO0KAEHUN BOJIHbI FeTePOreHHOM 1eTOHALUM Yepe3 CJI10i
HEOTHOPOAHBIX HHEPTHBIX YACTHUII.

Huxe mnpuBeneHbl HEKOTOPHIE PE3YJIbTAThI
YUCJIEHHOIO  HUCCIICJOBaHMs  BIUSHUS  pa3Mepa
HMHEPTHBIX Y4acTul| Ha pacnpocTpaHeHue

JICTOHAIIMOHHBIX BOJH B Ta30B3BECSX YHHTapHOTO
torutuBa. Kpubie 1-12 Ha puc. 4 COOTBETCTBYIOT
MoMmeHTaM Bpemenu t=4.7, 9.43, 14.1, 18.8, 23.6,
26.5, 33.0, 37.7, 42.5, 472, 519, 56.7 Mc wu
mapamerpam (a3 Mz=0.5; d2=30 mxMm; mM3y=15;
d30=360 mxm (mpu t=0). OcranbHble MapameTpPsbI
Takue ke Kak Ha puc.3. U3 puc.4 BuaHO, 4TO pazmep

WHEPTHBIX YacTHI[ CYIIECTBEHHO BIHUSIET Ha
CTPYKTYPBI JIETOHAITMOHHBIX BOJIH. IIpu
(huKCcHpOBaHHBIX rnapamMeTpax TpybompoBoaa,

ra3oB3BE€CAX YHHUTAPHOI'0 TOIUIMBA W HWHCEPTHBIX
gacTHIl st O30=360 MKM HaGJIOAAETCS POIOIDKEHUE

neronarmu, s 03=30 MmkMm (cM. pwuc.3) cpbiB
JeTOHALUU B TpyOompoBoaa. Takoe BIMsHUE pa3Mepa
YaCTUI[ MOXHO OOBSICHUTH WCXOIs W3 aHaIu3a
3aKOHOB MEK(GA3HOTO TpPEHHS M KOHTAKTHOTO
TerooOMeHa ¢da3. B COOTBETCTBUM C ITUMH
3aKOHAMH HMHTCHCHBHOCTh OOMEHa HWMITYJIbCOB U
SHepruii (a3 BO3pacTaeT MpU YMEHBIICHHH pa3Mepa
JIICTICPCHBIX 4YacTUIl. YeM MEHbIe paauyC YacTHII
TEM CUJIbHEE TOPMOXKEHHE ra3a (U3-3a TPEHUsI) U ero
OXJaXJeHHe (M3-3a TeIIooOMeHa C YacTHIIAMH).
TopMmoxkeHHe rasa NPUBOAUT K  CHIDKCHHIO
TemIiepatypsl (M jaaBieHus) raza. Takum obOpaszowm,
Mex(a3sHOe TpPeHHE U TEIUIOOOMEH OKa3bIBAIOT
MPOTHUBOTIOIOKHOE BO3JCHCTBUE HA JTABJICHUE rasa.

11 12

Plp

30 -

201 ;2 344

10 A

0 4 .
0 20

40 .

Puc. 4. lIpodnnau napiaeHusi razoBoii cMecd NMPH NPOXO0KICHUH BOJIHBI FeTEPOreHHOM AeTOHAMM Yepe3 CII0MH
HEOJHOPOAHBIX HHEPTHBIX YACTHUII.
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ISRA (India) =4971  SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8.716  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =5.667 OAJI (USA) = 0.350

Taxum 06pa30M, HpOBeHeHHOC HUCCJICJOBaHUC Ha HpepI)IBaHI/Ie NJIn HpOL[OJ'DKeHIrIe HpOHeCCﬂ

CBUACTCIILCTBYCT O CYHIECTBCHHOM BJIUSIHUUA -
MacCOBOI'0 COACpIKaHUA U pa3Mepa MHEPTHBIX YaCTHULL

pacrnpoCcTpaHCHU BOJHbBI reTeporeHHoﬁ JACTOHAIlUH.
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