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DKCnepuMEHTabHBINM aHAJIU3 CTPYKTYPHI TeYEHUSI U TMHAMUKU (POPMUPOBAHUS KBa3U-ITyCTOTO pa3phbiBa
IIPY yIapHOM BO30YKIEHUM CIIO0S XKUIKOCTHY MTOKa3aJjl, YTO 3aMbIKaHMe pa3pbiBa Ha KOHEYHOM CTaIUy TTPH-
HUMaeT OJIM3KUI K OMHOMEPHOMY LIMJIMHIPUUECKUit XxapakTep. MccieayeTcst HoBast TOCTaHOBKA I10 TIMHA-
MMKe KaBUTAlIMOHHO# 30HBI 32 (DPOHTOM CXOISIIecsa BOJTHBI pa3pexkeHus. [Iporecc pa3BUTHS KaBUTa-
LMY MHULUMPYETCS MPU YIapHO-BOJIHOBOM HAarpyke€HUM ITOPILIHEM B OKPECTHOCTU OCHU XKUJIKOTO CJIOS,
OrpaHMYEHHOTO CBOOOIHON MOBEPXHOCTHIO. [IpUBOIATCS pe3yIbTaThl aHAJIM3a BIUSHUS Pa3MepPOB MUK-
pOMyY3bIPHKOB, KOHILICHTPAIIMY Ta30Boii (ha3bl HA AUHAMUKY 30HbI KABUTALIMM U CTPYKTYPY BOJHBI ITpU (ho-
KycupoBKe. CTaThs MOATOTOBJIEHA IO MaTepyaiaM Mokiiana Ha 3-if Bcepoccuiickoit akycTuueckoii KoHde-
peHiu (21—25 centsaops 2020 r., r. Cankr-IleTepOypr).
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BBEAEHWE

Havano MHTEHCUBHBIX UCCIEA0BAHUIA TTO CO3/a-
HUIO MaTeMaTUYeCKUX Mojesiel NByXda3HbIX XKUI-
KOCTeM MOXHO OTHeCTU K 60-M rogam 20 Bexa, Koraa
ObpuUT omyonaukoBaHbBI paboTel [1—3]. INpunnunm-
aJibHasi 0COOEHHOCTh 3TUX pabOT — BKIIIOUEHUE ypaB-
HeHus Panes B cucTteMy 3aKOHOB COXpaHEHMs Kak
HEJIUMHENHYIO NTUHAMUYECKYIO CUCTEMY, B KOTOPOI
KOHLIEHTpalMsl ra3oBoil (asbl k() Wiu paauyc my-
3bIPbKOB R(¥) CTAaHOBUTCS ONpeAessolieil U MoJHO-
MpaBHOM MCKOMOM 4-0if riepemeHHoi. B 1968 r. B
[4] Tpu YyDOMSIHYTBIX pabOTHI B YIIPOIIEHHOM BUIE
ObLIM TMpelcTaBJIeHbl B KauecTBE MaTeMaTUyecKou
monenun HMopmaHckoro—Korapko—BaH BuwmHraap-
neHa (IKvanW). BTo no3BouIIO BIiepBble YUCIEHHO
OLIEHUTb Pa3ABOCHUE yIapHOIl BOJHBI, paclpocTpa-
HSIOLLEMCS B My3bIPbKOBOM XKUAKOCTU, HA IPEABECT-
HUK M OCLHWJUIUPYIOILYI0 BoJHY. [Ipu 3ToM ymaetcs
paccumnTaTh TaKKe “aKyCTUUEeCKM IPOo3pavHOe OKHO”
B 00J1aCTU PE30HAHCHBIX YACTOT, 9KCIEPUMEHTATIBHO
3apeructpupoBaHHoe B [5]. [Ipu 3TOM Xopoiliee co-
[JIacOBaHUE C IKCHEPUMEHTOM OODBSCHSIETCS Cylle-
CTBOBAHMEM HENPEPHIBHOTO HAYaJIbHOIO CIEKTpa
KOHIIEHTPALMU ITy3bIPbKOB (TP TTOJTHOM OTCYTCTBUU
JIHUCCUTNIATUBHBIX MOTEPh). DKCIIEpUMEHTAIbHbIE JaH-
HBbIE IO TJIOTHOCTHU SIIep KAaBUTALIMU OT €AWHULIBI 10
COTHM IITYK B CM> B AMana3oHe oT 1 10 6 MUKpPOH,

OITyOJTMKOBaHHBIC B [6, 7], MOXXHO OTHECTH K OHUM
U3 TIePBBIX. Psa NMPUHIUIIMAIBLHBIX 3KCIIEPUMEH-
TaJIbHBIX PE3yJIbTATOB OBLI MOJIYYEeH ITO0 M3MEPECHUIO
pacrpeneaeHus 1o pa3MepaM Saep KaBUTalluu B BO-
JIe, ICIOJIb3ysI CUCTEMY METOIOB rojorpaduu 1 pac-
cessHus ceeta [8—10], n3MepuTenb KaBUTALIMOHHOMN
qyBcTBUTENbHOCTH [11], MeTom ABS (AKycTuueckmii
ITy3weipbkoBeiii CriekTp) [12, 13]. KpuBbie pacnpene-
JIEHUSI pa3MEpPOB siIep KaBUTAIUM B KABUTUPYIOIINX
BOIHBIX TYHHEJSIX U B OKeaHe MpelcTaBIeHbI B [14].
B nauane 21 Beka Ha 0aze [IKvanW-monenu Obuia
chopMyIMpoBaHa 3aJadya O Pa3sBUTUU B3PbIBHBIX
BYJIKAHUYECKMX M3BEPKECHUIM, IMPOUCXOMSAIINX IIPU
MPAaKTUYECKM MTHOBEHHOM pa3pbiBe auadparMbl,
OTHEIISIIONICH CXXaTyI0 A0 AaBieHus nopsiaka 0.17 TeI-
cs1a MITa marmy ot cBoOOmHOM aTMOocdeprl. B aTom
cliydae HadMHaeT (OpMHPOBATHCSI MOIIHAS BOJIHA
pa3peXeHusl, paclpoCTpaHsIoascs B TIyOMHY Ka-
Hana. [lom meiicTBEM BOJHBI pa3peskeHMsI COCTOSI-
HUE TSKEJIOM MarMbl MepexXoauT U3 ogHO(pa3HOrO B
MHOTo(da3HyIo cucTemMy ¢ (G y3MOHHBIMU IIPOLIEC-
caMM U Pe3KUM POCTOM OOBEMHOM KOHIEHTpaIluu
ra3oBoif da3pl M MaccoBoif ckopoctu [15]. Te ke
MpO0JIEeMBI XapaKTePHbI i1 OTKPBITHIX BYJIKaHUYE-
CKMX cucTeM, momoOHBIX BynkaHy Erebus. [TpuaIm-
NUajabHbIe OSKCIIEPUMEHTAIbHBIE pe3yJabTaThl IIO
CTPYKTYype BBIOpOCa M3 3TOro BYJIKAHA IIOJIYyYEHBI B
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Puc. 1. ®opmuposanue (Kaapbl 0—43) u 3aMmbikaHue pa3pbiBa (Kaapbl 50—100), o6pa3zoBaHre MUKPOKJIacTepa Ha MeMOpaHe
(xkamp 75), dopMupoBaHUe BTOPOI KABUTALIMOHHOM 30HBI O CBOOOIHOM IMTOBEPXHOCTHIO TIPU OTPAKEHUU BTOPUYHON ynap-
HOIi BoJHBI (Kanp 83), dopmupoBaHue U TTOAbeM KaBUTAlIMOHHOTO Topa (Kamap 100).

[16]. JJaGopaTopHble 3KCIIEPUMEHTHI 110 MOIEIUPO-
BaHUIO U3BEPKEHUM OTKPBITHIX BYJKAHUYECKUX CH-
cTeM OBLIM HauvaThl oKono 10—15 et ToMy Ha3anm B
CBSI3U C M3y4YeHHEM IWMHAMUKK pa3pbiBa IIOTOKA,
¢dhopMUpPOBaHUS U CXJIOTIBIBAHUS KBa3U-IyCTOM I10-
JIOCTH B CJIO€ IUCTUJIJIMPOBAHHOM BOOBI ITPU yIAPHO-
BoJITHOBOM Bo3zzaeiictBuu [17]. CormacHo 3KcIiepu-
MEHTAJIbHBIM JaHHBIM CXJIOTIBIBAHUE KBa3M-ITyCTOM
MOJIOCTA MPUBOAUT K I'eHepalliy yaapHOId BOJHBI U
TpaHCc(OpMaLIMM MUKPOIY3BIPbKOBOIO CJIOSI, IIO-
KPBIBAIOIIETO TMOJIOCTh, B KOJIbLIEBOM KaBUTAIIMOH-
HbI KiacTep [18], KOTOpbIit HAYMHAET TTOAHUMATHCS
K CBOOOIHOM ITOBEPXHOCTH Kuakoro cios. [Ipencras-
JICHHasl CTaThsl MOCBSIIEHA HOBOMY HampaBJICHUIO
41CJICHHOTrO MoaesimpoBaHus (Ha 6aze IKvanW-Mome-
JIN) IMHAMUKU CTPYKTYPHI CXOASIIEIACS OTHOMEPHOM
JIMHAPUYECKON BOJIHBI Pa3pesKeHUs U 30HbI My-
3pIPLKOBOM KaBUTAIlUM 3a €€ (PPOHTOM B CJIOC M-
CTWJUTUPOBAHHOM BOABI, OTPaHMYESHHON CBOOOTHOM
IMOBEPXHOCTHIO.

BKCIIEPUMEHTAJIbHAA I[TOCTAHOBKA

IIpouiecc paspbiBa IIOTOKA MOJIEIMPOBAICSI BO
B3PBIBHOM IIPO3pavyHOi KaMepe ¢ IPOBOASIINM JHOM
Ha 2-X D3JEKTPOMArHUTHBIX TUAPOAMHAMUYECKUX
yIapHBIX TpyOaxX ¢ UMITYJIbCHBIM Harpy>KeHUEM CJIOSI
IUCTUWUIMPOBAHHONI BOABI HA HAKONUTEIBHBIX OaTa-
pesix ¢ aHeprueit o 100 JIx u 5 xk/Ix. Kak 0bu10 1M10-
KazaHo B [9], aIUCTWIIMpPOBaHHAs BOJA SIBJISETCS
MHOTOKOMITOHEHTHOIM CUCTEMOM, coaepKalllei CBO-
0OIHBIE MUKPOMY3bIPHKH 1 TBEPAbIe MUKPOYACTULIBI
pa3MepoM Topsiaka 1.5 MKM IIpH ux o0IIeM Koaude-
ctBe okouo 10° B cM?. TIpu MrHOBEHHOI MOHU3ALUU
BBICOKOBOJIGTHBIM MMITYJIbCOM IIPOMEXYTKa B LIEIU
bOarapest KOHICHCATOPOB pa3psKaeTcs Ha IUIOCKYIO
CIIMpaJib, PACIIOJIOXEHHYIO HENOCPEACTBEHHO IO
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IHOM MeMOpaHEL. B pesynbraTe ckmH-3(hdeKTa yaap
MeMOpaHbl MO CJIOK XKUIKOCTU TeHEepUupyeT B Heid
yIapHYIO BOJIHY 1, B CUJTY allepUOIMYHOCTH IpoLiecca,
nprMepHo gepe3 10—20 MKc MeMOpaHa BO3BpaIacTCs
Ha MecTo. 2KUIKOCTb B CUJTy MHEPLIMU TTPOHOJIKAET
IBVDKEHUE BBEPX, GOPMUPYST HA TIOBEPXHOCTH MEM-
OpaHbl pa3phiB [16].

Ha puc. 1 mpeMoHCTpUpyeTcsT MOJHBIN IIpoIece
¢opMUpOBaHUS U CXJIOTIBIBAHUSI pa3pblBa B UHTEP-
Bajie Kanpos ot 0 1o 100 B c10e BEICOTOM 4 CM Ha MEM -
OpaHe muaMeTpoM 12 cM, Ipy SHEPTUM B HAKOITUTEIIE
0.8 x/Ix u yacrore cbeMku 10* KagpoB B ceKyHuy.
I1pu cxymonbIBaHMM pa3phiBa (TEOPETUUESCKU T0 HYJIS)
MPOUCXOOUT U3JIyYeHUE YIAPHOM BOJHEI, OTpaKeHUE
€€ OT TOPU3OHTAJIbHOM CBOOOOHOI IMOBEPXHOCTH,
oOpa3oBaHNUEe BTOPMYHONM 30HBI KaBUTALIMU BOJU3U
CBOOOMHOM TTOBEpXHOCTU (Kaap 83), a c0ii My3bIpb-
KOB, OKpYKaloIuii pa3pbIB, IIpeBpallaeTcs B IIy-
3BIPHKOBEIN KJlacTep. Bo3zHuKaeT mpobiema momcka
MeXaHM3Ma IIPeBpalllcHUSI TOHKOIO ITYy3BIphbKOBOIO
KJIacTepa, HOKPBIBAIOIIETO IIOBEPXHOCTDb pa3phiBa, B
TOPOUIAJIbHYIO  CTPYKTYpY, HOCTaTOYHO OBICTPO
BCIUIBIBAIOIIYIO K CBOOOIHOM MoBepxHOCTH (Kaap 100)
[17]. AHanu3 mMHAMMKM CTPYKTYPHI pa3phiBa MOKa-
3aJjl, 4YTO IIPOLIECC ero 3aMbIKaHUSI HA KOHEYHOM CTa-
I DIPpUHUMAET OJIM3KUII K OJHOMEPHOMY LIIMH-
IpUYeCKHii XxapakTep (Kagpbl 75—83).

IKvanW-MO/IEJIb MY3bIPbLKOBOM
KNIKOCTH

JvHaMuKa COCTOSTHMS CXOASIIEHCS HUIWHIPU-
YeCcKOI BOJIHBI pa3peskeHUsI U 30HbI KaBUTALIMU 32 €€
¢GpOHTOM B JUCTUJIMPOBAHHOU BOJIE OMUCHIBAETCS
MHorodasHoit Matematuueckoit [IKvanW-monensio,
KOTopasi BKJIIo4aeT B ce0s1 KOMOMHAIIMIO 3aKOHOB CO-
XpaHEHUS IJ1 CpeTHUX 3HAYEHW I TaBiaeHuUs p, IIOT-
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Puc. 2. lunamuka B ciioe paguycoMm r = 60 MM nipu Ry = 4.6 MM, ky = 10~ 1 MoMmeHTOB Bpemenu 50 (7), 60 (2), 70 (3) u
80 MKc (4): (a) — CTPYKTYpHI BOJTHBI pa3psoKeHUsT P(r) ¢ mosIBJIEeHUEM TTOJI0XKUTEIbHOI (ha3bl JaBJIeHUs B Ipoiiecce ee (hoKyCcu-
poBKU; (6) — pacnpesiesieHNs1 00bEMHO KOHLIEHTpAaluU ra3oBoit Gasel k/ky(r).

HOCTHU P ¥ MAaCCOBOI CKOPOCTH V, ypaBHEHHUE COCTOSI-
HUS ITy3BIPbKOBO cMecu p(p, k) U ypaBHEHUE, OIU-
ChIBalOIllee NMMHAMUKY OOBEMHOM KOHIIEHTPAIIUHN
ra3oBoii a3kl k (aHajor ypaBHeHUs Pajiest):

dp . dUu -1
—+ +pdivy =0, —+ radp =0,
1 Y 1 p gradp
p=po| 1+ 2522 (1 - kky),
€oPo
ﬁ;k‘“( K — )+L(%)2
dt*  poR;\ 6k \dt)

3aech Y 03HayaeT MHIEKC ra3oBoil anuabdathl, k, —
HavaJbHOE 3HaUYeHUEe OObEMHOM KOHIIEHTpALIUM Ta-
30B0i1 (asel, k = (R/R,)* — OTHOCUTEIBHOE U3MEHE-
HME 00beMHOI KOHIeHTpauu. I1pu pacyeTe ncnonib-
30BaJIUCh KOHEYHO-PA3HOCTHAsI CXeMa BTOPOTro I10-
psaka u Meton Pynre—Kyrra yerBepToro nopsiaka.

IIpu pacyerax 3agaBajucCh CleaylOllMe rpaHUY-
HEBIe ycJIoBUSL: 1) Ha cBOOOIHOM MoBepXHOCTHU (7= 60
n 100 mm) maBineHue nocrossHHo (0.1 MIla); 2) B
OKPECTHOCTU OCH CUMMETPUU KOAKCUAJIbHBIM TMOPIII-
HEM 3a/1aeTCsl NMana3oH KOHCTAHT 3KCITOHEHIIMAJb-
HOTO MPOMUIISl: aMIUIUTYJ MAacCOBBIX CKOPOCTEil U
HabOp BpeMEHHBIX KOHCTAHT B MOKa3aTesie DKCII0-
HEHTHI.

IIpu pacuerax UCHONB30BAIUCH CIEIYIOLIUE HA-
yaJibHbI€ YCJIOBUS: Ha TMOPIIHE 3aJal0TCsl MaccoBasi
ckopocTsb (v = U,,,) U BpeMeHHasl KOHCTaHTa, B T1a-
IMa30HE PACCTOSTHUM OT MOPIIHS 10 CBOOOMTHOI Mo-
BepxHoctu v = 0, naBiaenue p = 0.1 MIla.

BoeInonaHeH aHAIM3 TMHAMUKY 30HBI KABUTALIUU U
CTPYKTYPHBI BOJIHBI pa3peXeHUsI B 3aBUCMMOCTH OT
napamMeTpoB yIAapHO-BOJHOBOIO HArpy>KeHUsT (KOH-
CTaHT NOpoMIS BKCIOHEHTHI), WHUIMUPYIOIIETO

IPOLIECC, OT HaYaJbHBIX pa3MEPOB SIIEp KaBUTALUU
R, 1 00beMHOI KOHLIEHTpalluU ra3oBoil asbl k.
HauvansHoe cocTossHMEe MUKPOHEOIHOPOLOCTE M-
CTUJJIMPOBAHHOM BOABL: pa3Mepbl MUKPOITY3bIPHKOB
U TBEPABIX MUKPOYACTULL UMEIOT NOPSAIOK Ry = 1.5 MKM,
00beMHas KOHIIEHTpalLusl ra30Boii dasbl ky, = 1073,

yucao Mukpoyactul 10° cM—3, KaHan 3ambIKaeTcs
CBOOOIHOI MMOBEPXHOCTBIO, paIuyC KaHajla MPUHU-
maetcs paBHbIM 60 1 100 MM.

PE3VJIBTATHI PACYHETA

Ha puc. 2 nokazaHa nocieaoBaTeIbHOCTh Pa3BU-
THSI CTPYKTYPHI BOJIHBI pa3pekeHus (CIipaBa—Halle-
BO) M 30HBI KaBUTALIMKU (CHU3Y—BBEPX) MpPH yIapHO-
BOJIHOBOM HarpyXeHuu ¢ amrumtynoi 100 m/c u ¢
IMOCTOSTHHOI BpeMEeHU 3KCHOHEHThI 10 MKC JJIsT MO-
MeHTOB BpeMeHHu 50, 60, 70 1 80 MKC 1 paguyce ciiost
60 MM (KooparHaTa CBOGOIHOI MoBepxHOCTH ). JlaH-
HBIC I10 OTMHAMUKE CTPYKTYPhl BOJIHBI pa3peKeHUS
MOJIyYeHBI 11 HAa4aJIbHOTO COCTOSTHUSI MUKPOHEOI -
HOPOIHOCTE Cpenpl: pasMep MUKpPOUYACTHUIL 4.6 MKM,
o6beMHast KoHueHTpauus 103, Ha rpacduke nokasaHbl
JIBE BEpTUKAJIbHbIC IIPSIMBIE: (a) — ITOJI0XKEHUE ITOPIITHS
U (0) — moJIoxkeHre CBOOOTHOM MOBEPXHOCTH.

IToka3aHa npsiMast CBSI3b UBMEHEHUI B CTPYKTYype
BOJIHbBI pa3peXXeHusl ¢ TPOLIECCOM Pa3BUTUSI KaBUTA-
111U 32 ee PPOHTOM IPU HaYAJIbHOM COCTOSIHUMU Cpe-
IIbl, OMpPENesIiEMOM Pa3MEepOM MUKPO3apONbIlIeit U
BEJIMUMHON KOHLIEHTpalUU k. YBeJInyeHue Hayallb-
HOTro pa3Mepa 3apojiblllia BCEro B TpU pasza (CTaH-
JapTHbIe 3HAueHUS pa3Mepa 3aponbiiia 1.5 MKM,
KOHUEeHTpauuu k, = 107°) 1 u3MeHeHre HaYaIbHOM
KOHLIEHTpalMU Ha 2 nopsaka (Mpyu CcoXpaHEHUU
ypcna yactui 106 cM—3) npuBesu K pocTy MakCUMyma
KOHIIEHTpalMy Ha TTopsaok (11%) B MmomeHT 80 MKcC
10 cpaBHEHMUIO ¢ 1%, XapaKTepHbIM [UISl CTAHAAPTHO-
AKYCTUYECKHWH KYPHAJ Ne 3
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Puc. 3. Pacnipenenenust 06beMHOI KOHIIEHTPAIIMY ra30-
Boii dasbl k/k (r) mpu 3anaHHbIX Uy, = 100 M/c 1 m0-
CTOSIHHBIX crama 3kcnoHeHThl 10 (), 20 (2), 30 (3) u
40 Mxc (4) TOKa3bIBAIOT, ‘ITO IUISI CTAaHAAPTHOTO COCTOSI-
Hus Ry= 1.5 MKMm, k= 10> rocrostHHas crnaga 30 MKc cTa-
HOBUTCSI BEPXHUM MPEICIIOM IIPY UMITYJIbCHOM Harpyxe-
HUU YIAPHOI1 BOJIHOI ¢ 9KCIIOHEHIIMAIBHBIM ITPOMUIIEM.

IO COCTOSIHUSI B TOT XK€ MOMEHT BpeMeHU. [1pu aTom
K 80 MKC BOJIHA pa3pekeHUsI B CTAaHIaAPTHOM COCTOSI-
HUM JOCTUIJIA MIOBEPXHOCTHU ITOPIIHS C aMIUIUTYIOM
“—105 MIla”, a nyg yBeTMIYeHHOTO pa3Mepa 3apOIbI-
1Ieit moTepsiia 3HAYMTEbHYIO YaCTh DHEPTUM Ha pas3-
BUTUM KaBuTauu — “—40 MIla”. Cnenyer OoTMETUTh
MOSIBJICHUE TTOJIOXKUTEIBHOM (ha3bl JaBICHUS B IIPO-
¢duIie BOJHBI pa3peKeHUsI U PpOCT 3TOM (a3bl B MH-
TtepBasie 60—80 MKc.

IIpu HaYaTbHOM COCTOSTHMM IUCTWLIMPOBAHHOMN
BOJIbI, OITMCAHHOM BBIIIIE, TTOJYyYeHbI HeIpEePhIBHbIC
JaHHbBIE 111 OTHOCUTEJIbHOM 00bEMHOI KOHIIEHTpa-
1umn k ot cBoOOIHOI moBepxHocTH # = 100 MM 1o pa-
nuyca, paBHoro 20 MM, IS KaXXA0i U3 MaKCUMaJTb-
HBIX aMIUTUTY 3KcnoHeHTH U,,,, = 40, 80, 120, 160,
200 M/c, mpy OMHOM M TOM K€ 3HAYCHUU MOCTOSH-
HOI BpeMeHU 3KCIOHEeHTHI, paBHoi1 10 Mkc. Pacuer
oKa3ajl OTHOCUTEIILHO PaBHOMEPHBI pOCT OObEM-
HOI KOHIEHTPALIMK JJISI BCETO Irara3oHa aMILUIATY
U.,..x B TIpoliecce (pOKyCHPOBKU B IUaNa3oHe paauny-
coB ciost 100—40 mm. 3aTteM, Tpu NPUOIMKEHUU K
ocu B nuarazoHe ot 40 mo 20 MM HabIrOHAETCS pe3-
KU1 poCT KOHIIeHTpauui, coctaBuBmuii 3500 oTHO-
CUTEJIbHBIX €AUHUIL 11 BoaHbl ¢ U, = 200 m/c.
MakcuManbHOe 3HadYeHUEe OOBEMHOM KOHIIEHTpa-
LAY TOCTUIJIO IIPHA 3TOM 5.6%.

ITpu dpukcrupoBaHHOI BETMYMHE MAaCCOBOI CKO-
poctu U,,, = 100 M/c 4MCIIEHHO UCCJIeIOBAHO BIIUSI-
HUE U3MEHEHNS TOCTOSIHHON BPEMEHU DKCITOHEHTHI
yanapHoil BojiHbI OT 10 1o 40 MKc, yBeIMYMBAIOILIETO
MOJOXUTENIbHYO0 a3y Harpy:KeHusi, Ha JUHAMUKY
pPa3BUTHS KaBUTALIMU 32 DPOHTOM BOJIHBI Pa3PEXKEHMSI.
ITpu cTaHmapTHBIX YCJIOBUSX ABYX(Pa3HOTO COCTOSTHUS
(HavyaIbHBIX 3HAYEHUI panuyca siipa KaButauuu Ry =
= 1.5 MKM U 0OBEMHOI1 KOHIIEHTpaLmu k, = 107°) 06-
HapyKeH ITOporoBbIil 3¢ddekT (puc. 3), 3aKimodaro-
1IIMICS B TOM, UTO JaHHBIE T10 pacIpeieIeHUSIM KOH-
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Puc. 4. PacnipeneneHust 00beMHOIT KOHL[CHTpaLll/II/I raso-
BO (asml k/k( (r) mpu 3agaHHEIX U,y = 100 M/c 11 mO-
CTOSIHHBIX CITafa 3KcroHeHTHI 10 (7), 20 (2) 30 (3) m40 mMxc
(4) NoKa3bIBAIOT, YTO C YBEJUYEHUEM HAYaJIbHOTO paaryca
3aponbiua Ry = 7 MKM ¥ OObEMHOI KOHILIEHTPALMM Ta30-
BOIi (pasbl ky = 10~3 MOPOroBbIii 3 GeKT ncyesaer.

LEeHTpalurii 11 TocTossHHBIX BpemeHn 30 u 40 MKC
NpakKTUYECKH CJIMBAIOTCSI HA BCEM MPOTSKEHUM pac-
yeta. KoHctanTa 30 MKC CTaHOBUTCSI MpeaeIbHBIM
3HAYEHMEM, IIPEBBIINIEHNE KOTOPOTO IPaKTUYECKU
He BJIMSIET Ha KOHEYHBIN pe3yJIbTaT — KOHLEHTpa-
VIO OKOJIO 2.25%.

Pesynbrar pacuera pacmnpeneieHUsi KOHILEHTpa-
1IMU 10 paauycy ciios (puc. 4) IPUHIUITUATIBHO Me-
HsIETCSl IPU TeX K€ MOCTOSIHHBIX BpeMeHu 10, 20, 30
n 40 MKC mpodniIs yoapHO BOJTHBI M TOM XK€ aMTIITN -
Tylle, MHULIUUPYIOLICH TMpolecc, MPU YBEIUYCHUU
HavyaJIbHBIX pasMepoB siAep KaBUTALIMMU 10 7 MKM U
00beMHOM KoHUeHTpauuu 1o 1073, Mcuesaer nmopo-
roBeiii 3dekT, HaOIOOaeTCss PaBHOMEPHBIN OIS
BCEro Auara3oHa MOCTOSIHHBIX BPEMEHU POCT KOH-
LIEHTpaLUi TPy NPUOJIVXKEHUM K (DOKYCY, KOTOPBII,
B YaCTHOCTHM, JJIsI TIOCTOSIHHOW BpeMeHU Mmpoduist
yaapHoOi BOJHBI 40 MKC TOCTHUTAeT MaKCUMAaJbHOTO
3HAYCHUS KOHILIEHTPAIUK — 0KoJio 16%.

SAKITIOYEHHME

ITokazaHa npsimasi CBsI3b UBMEHEHU B CTPYKTYpe
BOJIHBI pa3peXXeHUs C MPOLECCOM NU3MEHEHUST KOH-
LIEHTPALIUU ITy3bIPHKOB 3a €€ (O)POHTOM U COCTOSIHU-
€M Cpelibl, OoTlpeae/isieMbIM HadaJIbHBIMU pasMepaMu
MUKPO3apOIbIIICH 1 BETUUNHON KOHLICHTPALIMK Ta-
30BOI1 (pa3pl. YBeJIMUeHUE HAYaJILHOTO pa3Mepa 3a-
poIpbliilia BCeTo B TpU pasa, UTO COOTBETCTBOBAJIO Ha-
YaJIbHOMY U3MEHEHUIO KOHLICHTPALIMK Ha 2 TTopsSaKa
(1pu coxpaHeHuH 4mcia yactuy 10° cM—3, puc. 2),
MPUBEJIO K POCTY MaKCMMyMa KOHILICHTPALIMK Ha 110~
psinok (11%) B MoMmeHT 80 MKC 110 cpaBHeHUIO ¢ 1%,
XapaKTePHBIM JIJISI CTAHJIAPTHOTO COCTOSTHUS B TOT K€
MoMeHT BpeMmeHU. [1pu 3ToM K 80 MKC BOJTHA pa3pexKe-
HUS 151 yBEJIMYEHHOTO pa3Mepa 3apobliiieit morepsijia
3HAYUTEILHYIO YacTh SHEPIrMU Ha pPa3BUTHE KaBUTAa-
N1, JOCTUTHYB ITOPIIHSA ¢ aMImnTynoi “—40 MIla”.
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ITpu HauaTbHOM COCTOSIHUM AVCTUIIIUPOBAHHOM BO-
ael (Ry =1.5 MkM, k, = 107°) pacyer, BBITOIHEHHBIIA
IJ1g Bcero nuana3oHa amnaurtya U, = 40, 80, 120,
160 1 200 M/c ¥ IpY OOTHOM M TOM K€ 3HAYCHU U KOH-
CTaHTBI 3KCTIOHEHTHI, paBHOI 10 MKC, moKa3aJl OTHO-
CUTEJIbHO PaBHOMEPHBIN POCT OOBEMHOM KOHIIEH-
Tpaluu B npoiecce poKycupoBKM B auanazone 100—
40 MM 1 pe3Kuil BBLIOPOC KOHIIEHTpALIMY B TUaIia3oHe
40—20 MM IpaKTUUIECKHU ITO BCEMY paccMaTpHUBacMO-
My AWamna3oHy CKOPOCTEil, COCTaBUB [Jisl BOJHBI C
MakcUMaibHOI amIiuTynoi 200 M/c 3HaueHUe 00b-
€MHOIT KOHIIEHTPpAaINI OKOJIO 5.6%.

PacueTsl, mpoBeAeHHBIE NPU PA3IUYHBIX 3HAYE-
HUSIX MOCTOSTHHBIX BpeMeHu (10, 20, 30 u 40 Mxc) njist
9KCITOHEHTHI YIapHOU BOJIHBI, UHULIMUPYIOIIEH TTPO-
uecc npu U,,, = 100 M/c, mokaszaau CyliecTBeHHOe
BJIUSIHAE HAYaJbHOTO COCTOSIHUSI CUCTEMBI HA KOH-
LIEHTPALIMIO My3bIPbKOB B 001acTu KaBuTtauuu. [1pu
HavyaJlbHOM COCTOSTHUU cucteMbl (R, = 1.5 MKM, k, =

= 103) pacuer mokasaiu, 4TO Il TOCTOSIHHBIX BPE-
MEHM 3KCIOHEeHTHI, paBHBIX 30 m 40 MKc, pacnpene-
JICHUs] KOHLIEHTPALMU TIPAKTUUECKU CIUBAIOTCS Ha
BceM MHTepBaie pacyeta. KoHcraHTa 30 MKC OKa3bl-
BaeTcs MpenesibHbIM 3HaUeHUEM, TP KOTOPOM TI0JI-
HOE 3HaYeHWE KOHIEHTPAIlUM HEMHOTO ITPEBBICUIIO
2%. ViaMeHeHWe MapaMeTpOB HAYaJIbHOTO COCTOSI-
Hus (paguyc aapa 7 MKM, KoHueHTpauus 1073) s
TOM K€ CUCTeMbI KOHCTAaHT 3KCITOHEHTHI CYIIIECTBEH-
HO MEHSIET pacripe/e/ieHue KOHLIEHTPALMU My3blpb-
KOB B 30He KaButauuu. [1pu npubamxkenue K Gokycy
JUJIsl BCEro AMarna3oHa KOHCTAHT DKCIIOHEHTHI 3aMe-
T€H pPaBHOMEPHBIA POCT KOHILIEHTpallMU, MaKCHU-
MaJIbHOE 3HaUeHNe KOTOPOU mpubmmkaeTcs K 16%.

OOHapyXeHO TOSIBJIEHUE ITOJIOKUTEIBHOM (ha3bl
JIaBJICHUS B BOJIHE Pa3pekeHUSsI, CUJIBHOE BIIMSHUE
HayaJbHBIX Pa3MEPOB U KOHILIEHTPALIMU 3apOAbIleit
MUKPONY3BIPbKOB, IIPU KOTOPHIX KOHEYHAsT KOHIIEH-
Tpauusi ra30Boit pa3bl MeHsIach ot 2 10 16%.
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