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PA3PABOTAH
MMHMCTEPCTBOM NPOMBILINEHHOCTH cTpoMTenbHbix Matepwanos CCCP
FocypapctBeHHbiM KomHTeToM CCCP no genam CTPOMTENbLCTBa

MCMONHUTENU

A. C. BmuKkoB, KaHa. TexH. Hayk; J. A. JiukapeB, kaHp. TexH. Hayk (pykoBogu-
Tenu temsl); M. B. Xaumckas; T. C. Lllanownukosa; M. A. Bapanosa; U. C. Bain-
WTOK, gokT. TexH. Hayk; KO. H. Mu3poxm, kang. texn. Hayk; C. P. Kotnap, kaHa.
TexH. Hayk; A. C. 3anbuman; C. U. HormH, kang. texH. Hayk; M. M. Llinskuy;
H. C. Jiudanor

BHECEH MmuHMCTEPCTBOM NPOMBILINICGHHOCTH CTPOMTENbHLIX Matepmua-
nos CCCP

3am. muuuctpa M. B. AccoBckmi

YTBEPX(JIEH M BBEAAEH B IEMCTBME lMocranoBnenuem FocyaapcreeH-
Horo Kommrera CCCP no genam crpomrtenncrsa ot 11 miona 1980 r.
Ne 101
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TOCYRAPCTBEHHBHA CTAHBAPT COK3A CCpP

KMPTIUY U KAMHU CHUITMKATHBIE

YnbTpa3sByYKOBOM MeTOl onpepesieHHs NMPOUYHOCTH r OCT
npK OKaTHK

Silica bricks and stones, Ultrasonic method of 243 3 2 — 80

compressive strength determination

TMocranoenennem locypapcrBenHoro komutera CCCP no pgenam crpourencrsa oOT
11 miona 1980 r. N2 101 cpok BBefeHus yCTaHOBAEH
c 01.07 1981 r.

HecoSniofeHne cranpaprta npecrneayercs no 3aKoHy

Hacrosmuil ctanzapT pacupocTpaHsieTcsi Ha KHPINHY H KaMHH CH-
JIMKaTHHE IIOJHOTE/ble H NYCTOTeNBle, IJIOTHON H HOPHCTOH CTPYK-
TYpBl H YCTaHaBJHBAeT YJbTPa3BYKOBOH HMIYJbCHBII MeTOX OMNpefe-
JIEHHS NIPeJiesia NPOYHOCTH NPH CKATHH 3THX H3JIENHI.

Metox ocHOBaH Ha CBfI3H MeXJy BpeMeHeM pacHpOCTpaHeHHS
YIbTPa3ByKa Ha NOCTOSHHOH 0ase H3MepeHHS, PaBHOH AJIHHe KHPIHYA
WM KaMHefi, ¥ IPeJesiOM KX IPOYHOCTH TNPH CKATHH.

[Ipn npuMeHeHuu yJAbTPa3BYKOBOrO METOAA KOHTPOJb Ipejeia
HOPOYHOCTH IPH CKATHH KHPNHYA M KaMHeH CHJIHKATHHIX paspyliaio-
LIMM METOXOM MOXKeT He MPOH3BOAHTHCH.

1. ANIMAPATYPA U MATEPUATDI

1.1. Ins u3MepeHHSi BPeMeHH DacHpPOCTPaHEHHs YJbTPa3ByKa B
KHDMHYe H KaMHSX NPHMeHSIoT npubops YP-90I11I, YK-10I1, «Beron-
8YP», YK-16I1, TexHHYecKHe XapaKTePHCTHKH KOTOPHIX NDHBELEHH B
cnpaBodHoM npuioxerun 1. [lomyckaercs mpuMeHeHne HpHGOpOB
«beron-5», YKb-1, a Taxkxe Apyrofi yibTPa3ByKOBOH ammapaTypel,
npelHa3sHayeHHOH AJsl HCUHITaHHSI 6eTOHa ¥ YAOBJIETBOPSIOMIeHd Tpe-
Gopaumo m. 1.2

Tlosepka mpu6opos mpoussogutcs no F'OCT 8.002—71.

1.2. TlpenenpHast OCHOBHASl NOIPENIHOCTb H3MEPEHHS BPEMEHH pac-
1IpOCTPaHeHHsl YJbTPa3ByKa He ZROJXKHA mnpeBnmarth A== (0,01 ¢4
+0,1) MKc, rae {— BpeMsi pacmpocTpaHeHHS YJAbTPa3ByKa, MKC.

Uzpanue oduumansHoe Mep Ka pewerHa
© WUapartencteo craHaapTos, 1981

2 3axk. 1397
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1.3. lns obeclredeHHsT HaJEKHOTO KOHTAKTa MEXAY HCCHAeLyeMHIM
o6pasuoM H pabouHMH IOBEPXHOCTSMH YJbTPa3BYKOBHX NpeoGpa3o-
BaTeJell cjelyeT INPHMEHATb BA3KHe KOHTAaKTHHIE CPeXbl (COJHAOJ,
TeXHHYECKHH Ba3e/]MH, JXHAKOE MBIJIO M JIp.) HJIH 3JacTHYHBE Opo-
KNaJKH M3 MaTepHAJOB THIA NOJHypeTaHa TOJNIIMHOA OT 2 HO 3 MM.

1.4. Marepunalisl, IpHMEHSEMEIE TIPH HCOHTAHAAX B KayecTBe NpO-
KIafZOK HJH KOHTAKTHOH cpejHl, AOJKHE OBITh OJHHAKOBHIMA JJIS
BCeX HcCJIeAyeMHEIX 00pa3loB H OTBeYaThb TPeOOBaHHSAM CTaHJapTOB
HJIH TeXHHYEeCKHX YCJIOBHH Ha 3TH MaTepHaJHl.

2. MORTOTOBKA K MUCHMBITAHUAM

2.1. lna onpezesieHnd Npejieja NMPOYHOCTH CHJIHKATHOIO KHPIHY&
H KaMHe#l YJbTPa3BYKOBHIM METOAOM INpEJABAPHTEJNbHO yeTaHaBJIHBA-
10T TPafyHPOBOYHYIO 3aBHCHMOCTH «BPEMS PacCIPOCTPAHEHHS yJIbTpa-
3BYKa — IIPefiesl NIPOYHOCTH>.

2.2. [lns u3MepeHHs BpEMEHH paCIPOCTDaHEHHS YJAbTPa3ByKa
npHMeHseTcs cHoco6 CKBO3HOrO mnpo3ByyuBaHud. IIpeoGpasoBarenn
YCTafaBJAHBAIOT COOCHO ¢ IPOTHBONOJIOXKHBIX TOPLIOB KHPNHYA HJIH
KaMHS [10 cXeMaM, IPHBeleHHHM Ha uepT. 1 u 2.

2.3. IlosepxHOCTE 06pasloB B 30He HX KOHTaKTa ¢ npeo6pasoBa-
TeJIEM JIOJIXXKHa OHITh POBHOM, 6e3 HaIlJIEIBOB H TPEHIHH.

2.4. Pa3Mepn W BHeHIHH{l BHJ KHpPNHYa H KaMHeH JOJIXHBI COOT=~
BeTCTBOBaTh yka3anHeM B [OCT 379—79.

Cxema pacnoJioMeHus npeoGpasosareneii.
Kapnug noJHOTe b
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CxeMa pacnojioXeHHsl npeoGpasosatedei.

Kamenb (kupnuu) nycrotenbii

69(44)

_{—TJH(M)

138(68) _ |
|

138(88)

250 120

19509091
P fiexoxc1my

250
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25. YcTaHOBJNIEeHHEe TPAaAYHPOBOUHOHN 3aBHCHMO+
CTH

2.5.1. las ycTaHOBJIEHHS IPafAyHPOBOYHOH 3aBHCHMOCTH OTOGHPAIOT
B coorBercTBHH ¢ I'OCT 379—79 ne Menee 100 wmT. KHpnH4Ya HIH
KaMHefi OT IPOAYKIHH ONHOTO BHAA, H3TOTOBJEHHHIX IO OXHOH M TOH
’Ke TEXHOJIOTHH B TeUeHHe He MeHee 5 cyT, H He MeHee ueM or 20 map-
tait. [Ipu sTOM mpom3BoAMTCS HyMepanus 06pasmoB H (PHKCHpPYIOTCS
JaTa H BpeMs HX BHITPY3KH H3 aBTOKJaBa.

2.5.2. Bpemsi pacnpocTpaHEeHHSI YJbTPa3ByKa B OTOGPaHHHIX IIO
n. 2.5.1 obpasmax H3MepsIOT IIPH NOJOXKHTeJbHOH TeMIepaType mo-
BEPXHOCTH 00pa3noB, He mpesBuiamomeii 80°C. Pa3nocts MeXxay Mak-
CHMaJIbHOfi H MHHHMAJIbHOH TeMIepaTypoH NOBEpXHOCTH 0Opa3uoB He
noaxHa npesumarth 15°C. IIpoMeXyTKH BpeMeHH OT H3TOTOBJICHHS IO
UCTMBITaHASA 00pa3loB He MOJIKHH OTJHiIaThes Oojiee yeM Ha 0,5 4.

2.5.3. Ilpexes NPOYHOCTH NPH CXKaTHH 3THX 06pasLOB ONpPEAEIAIOT
no 'OCT 8462—75 ne mosnHee 4yeM uepe3 24 9 1ocje aBTOKJIABHOMH
o6paGorku. IIpoMeXXyTkH BpeMeHH OT H3TOTOBJIEHHS KO HCIBITAHUS
06pasioB He NOMKHBEI OT/IHYaThCS Gosee uem Ha 0,5 4.

2.5.4. 3a BpeMs pacnpocTpPaHeHHS YJbTPa3ByKa B KHpIHUE HIH
KaMHSIX TPHHHMAIOT CpelHee apH(MeTHUECKOe 3HAUEHHE Pe3yJbTAaTOB
Tpex MOCTeN0BaTeNIbHEIX H3MEDEHHIl BpEeMeHH PacHpPOCTPaHEHHS YJbs
Tpa3ByKa [AJs OLHOIO M TOro Xe obpasia.

bl
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2.5.5. 3a BpeMsl pacIpOCTpaHeHHS YJbTPa3ByKa B MHYCTOTENOM
VTOJIEHHOM KHpIIH4Ye INIPHHHMAIOT cpelHee apHMeTHUYEeCKOe 3Haue-
HHe pe3yJbTaTlOB H3MepPeHHH BPEMEHH PaCHpOCTPaHeHHS YJbTPa3ByKa
B IBYX KHPIHYaX, cocTaBismoumux obpasen no 'OCT 8462—75.

2.5.6. Ecin abcosioTHOE OTKJIOHEHHE OJIHOIO M3 pe3yJbTAaTOB H3-
MEPeHHSI OT CpeiHero apH(MeTHUeCKOro 3HAUeHHS IPEBHICHT 2 MKC,
TO NPOBOJSAT HOBTOPHO TPH H3MepEeHHsS Ha TOM Xe obpasue. Ecau npu
NIOBTOPHBEIX H3MepeHHSIX abCOMIOTHOe OTKJIOHEHHe IIPEBBICHT 2 MKC,
obpasern, oT6pPaKOBHIBAIOT.

2.5.7. PesyabraTel H3MepeHHH, NPOBEAEHHBEIX JJA YCTAaHOBJIEHHSA
rpafiyHpOBOUHOH 3aBHCHMOCTH, BHOCST B XKypHan mo ¢opMe, mpHBe-
JIeHHONi B PeKOMEeHAYeMOM TNPHIOKEHHH 2.

2.5.8. IlocTpoeHre M TOBepPKYy TIpajyHPOBOYHOH 3aBHCHMOCTH H
onpeje/ieHHe ee NOTPEUIHOCTH HPOH3BOASAT B COOTBETCTBHH ¢ 00s3a-
TEJbHBIM NPHJIOXKEeHHeM 3.

I'panynpoBouyHyI0 32BHCHMOCTH YCTAaHABJHBAIOT HE peXe OJHOro
pasa B IOJYTOIHE.

3. MPOBEAEHWE UCNBITAHMA

3.1. KonnuecTBO oTGHpaeMEIX JJISI MCNHITaHHA 00pa3loB MOJKHO
coorBeTcTBOBaTh ykazanHHomMy B I'OCT 379—79. OG6pasubl HOIXHBE
oTBeuaTh TpeboBaHHAM NO. 2.3 H 2.4 HacTOAIIEro CTaHAapTa.

3.2. Ha obpa3unax H3MepsilOT BpeMs paclpOCTPaHEHHS YJIbTPa3BY-
Ka B coOoTBercTBHM ¢ mm. 2.2, 252, 254—2.56 Hacrosimero CTaH-
Lapra.

3.3. [lpenes mpOYHOCTH TNPH CXKAaTHH KOHTpOJHpyeMoro o6pasla
ONnpefeJslOT Ha TPaLyHPOBOYHOH NpsSMOfi HJIH IO COOTBETCTBYIOLIeH
TabJiHlle B 3aBHCHMOCTH OT 3HaUeHHs BPEMeHH PacCIpPOCTPaHeHHS YJib-
Tpa3ByKa, ONpejieieHHOro IJsf 3Toro obpasua. I'pagyupoBouHyio 3a-
BUCHMOCTH HCNOJB3YIOT HA yYacCTKe MeXAy MaKCHMaJbHHIM H MHHH-
MaJbHHIM: 3HAaYeHHSMH BPEMEHH  pACIPOCTPAHEHHsI YJIbTPasBYKa
(uepT. 3), MOJNYYEeHHHIMH IIPH YCTAHOBJEHHH TIPafyHPOBOUHOH 3aBH-
CHMOCTH.

3.4. PeayabraTh HCIHTaHHH BHOCAT B XKypHaJ no ¢opme, yKasaH-
HOIl B DEKOMEHIyeMOM NIPHJIOXEeHHH 4.
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IPHJIO)KEHHE 1
Cnpasoutioe

TEXHUYECKME XAPAKTEPUCTUKM YIIbTPASBYKOBBIX NPMEOPOB
Ang ONPERENEHMA NMPOYHOCTH KMPIIMYA M KAMHERA

Tun npu6opa

XapaxTepucTHKa
paxrep Y -001111 Y K-10T1* .BeTon-8ypress YK-16IT**
HAvanason us- 15—999 5,3—5600 B 0,5—999,9 10—999
MepeHus Bpe- PYUYHOM DEeMH-
MEHH pachpo- Me; jnpo 9999
CTpaHeHHs B aBTOMAaTH-
YIAbTPa3BYKa, TeCKOM PexXH-
MKC Me
Pexums us- Artomatu- ABTOMaTH- AsTOoMaTHu- AsTOMaTH-
MepeHH# yecKkHH yecku#l, pyd- | yeckui Yeckui
HO#, aBTOMa-
THYECKHH CHr-
HaJAU3ATOP
CucreMa 0T- Lludposas Hudposan Hudposas Lindporas
cuera
DiekTpuue- Yuusep- YHusep- YauBep- Yausep-
¢KO€ NHTaHHe | CaxbHOe caibHOE caibHOe calbHOE
Macca, kr 6,5 8,0 5,5 5,0
3aBox-usro- daexTpo- duexTpo- OnwiTHE# 3-4] DJaeKTpPOTOU-
TOBHTEIb rounpubop, Tounpu6op, BHUWUWxeneso-| npuGop,

r. Kumiunaes

r. Kumunes

GeroH, r. Moc-
KBa

r. Knmnnes

* TIpuGop ofecnmeyuBaeT HHAAKALHAIO NpOIle[ulero uepes Hpu6Op CHTHala Ha
9KpaHe 3JeKTPOHHO-NyueBoi Tpy6km (DJIT).
*+ TIpu6op oGecneuMBaeT TaKXke HHAWKAUHMIO De3yAbTATOB H3MEDEHHS B eJHHH-
1ax MPOuYHOCTH; cepHiHHIT Bhimyck ¢ 1980 roxa.

45°C.

*** TemmepaTypa NOBEPXHOCTH H3MepseMOro oGbeKTa He MAOJKHA NPEBHIIATh
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ITPHJ/IOKEHHE 2
Pexomendyemoe

DPOPMA XYPHARNA

MCNBITaHMK NONHOTENOro OJMHAPHOrO M YTONMIMEHHOIO KMPNMYA M NYCTOTENbIX
KaMHeH npu YCTaHOBNEHMM TPAafYMPOBOUHON 3aBMCHMMOCTH

Homep o6pasna

Bpemsa pacnpoc-
TpaHeHHS YJABTDa=
3BY¥ka f, MKC

Ixomaas nonepey=
HOr0 ceYeHHd
oGpasna F, cM?

Hanooxabmag
eKuMaomas
Barpyska P, kH

TIpeses nNPOYHOCTH
nPH CKATHH
R=P|F, MIla

POPMA XMYPHAIJNA

MCNBITAHWHA MYCTOTENOro YTONUEHHOrO KMPMMHa NPM YCTaHOBACHMM
TPAapYMPOBOUHOH 3aBMCHMOCTH

Bpems pacnpocTpa-
HeHUS YJAbTDPa3BYKa

ANS KaXIOro 06pasna Cpexnnee Haomank | yopsonsman Mpenex
H;a!\;)? B mape f, Mxc BpeMs TOUEDEHOTD | copypcarompas nPOIHOCTH
06pasios YabTPassyka ceqeHnd Harpyska nP4 CXKATHH
£, MKC 01293’53 P, kH R=P|F, MIla
*
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ITPHJ/IOXEHHE 3
Ob6s3areavHoe

MOCTPOEHME M NMOBEPKA TPARYHMPOBOYHOH BABMCMMOCT/P\i

1. TpanyupoBounyl0 3aBHCHMOCTb Hpefela INPOYHOCTH NPH CxKaTud R 0T Bpe-
MEHH DacrmpOCTPaHEHHS Y/AbTPasByKa { NPHHEMAIOT B BHIAE YPaBHEHUS

A
R=At1-B. (1)

Kosbdunmentss A u B onpepensitor no gopmynam

n

Dt—DHR~R)

i=1
n
2 (t—)?
i=1

rae R; — npeflest NpouHocTd Mph cxXatku, MIla, i-ro o6pasna, u3MepeHHHH B COOT-
serTcTBHH ¢ TpeGosanusmu I'OCT 8462—75;

t; — BpeMs pacHpoCTpaHEeHHs YJAbTPa3ByKa, MKC, B i-M o6pasne;

n—uncio 06pasuoB, NPHYSM JJA IOJHOTENOr0 ONHHAPHOTO H YTOJIIEHHOTO
KHpIHY4a H NYCTOTRAMX KaMueli n> 100, zas mycroTesoro YTOMIIEHHOrO KHpIH4a
> 50 _

R u t—cpengnne apudMeTHyecKHe 3HauyeHHA INpefesa NPOYHOCTH NpPH CKATHH,
MTla, u BpeMeHH pacHpPOCTPaHeHHS YJALTPa3ByKa, MKC, OnpeAeiseMbie no ¢opmynam

A= , B=R—Af, (2)

1 S
;Rz, = ——,;——Et;. 3)

n i=1

=l

3Hauende Ry npelefla NpPOYHOCTH NPH CXKaTHH ofpasma ¢ HOMepoM i=Fk mnoj-
JIeXKHT HCKIIOYEHHIO, ecyH

A
|Rr — RzI1>3S, 4

A
rie R, — mpemen mpouHOCTH NpH Cxatuu, MIla, ompesenenssifi mo ypasrenuio (1)
H OTBEUAIOHIHA BPEeMEHH f; PACMPOCTPAHEHUS YALTPA3BYKA,

S — cpepnee KBaZpaTHUeCKOe OTKJOHEHHe, OonpefefigeMoe IO (opmylne

<. A
DRi—R)?
i=1
S= P, . (5)

ITocie wckMoOueHHs YKa3aHHOTO o0pasua TPaAyHPOBOUHYIO 3aBHCHMOCTB YCTa-
HABJMBAIOT 38HOBO N0 OCTaBWHMCH n—1 [apaM pe3yJabTaTOB H3MepeHH,
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ll.ﬂﬂ YCTAaHOBJCHHSL BO3MOXKHOCTH HCNOJb30OBAHNA rpanynposolmoﬁ 3aBUCHUMOCTH
2

N S
BBIYBCIAIOT OTHOLIEHHE = H KO3(uuueHT 3QPeKTHBHOCTH F4 0= R , TIe S;‘;
R bd
onpeicasioT 1o dopMydne
n
N (Ri—R)?
i=1
S‘??:: — (6)

n—1

Honyckaercs npHMeHgHMe TIPafyHPOBOUHOH  3aBHCHMOCTH /IS ONDENC/ICHHS
npejesaa NPOYHOCTH NPH CKATHH NpH COOMOAEHNN CJAeAYIOMHX YCJAOBHI:

S
= <0,17, Fapp>1,5.

TpaaynpoBOUHYIO 3aBHCHMOCTb NDEACTaBJIAIOT B BHAe TrpaPuka naH TabJHUHL
A

Jas noctpoenus TaGannsl 3HauesHe R BBUHCAsiOT no ypasHenuio (1), npHeHMas
3Hauenne { ¢ marom 0,2 Mxc.

2. TIpumep. C me/blo YCTaHOBJIEHHS TPajAyHpOBOYHOH 3aBHCHMOCTH NDOBENeHbY
ucnuTanus 11-myCTOTHBIX CHJAHKATHBIX KaMueli B KoauyectBe 110 miT. B ZmanasoHe
0T tmin=872 00 fmax=110,4 mkc. Ilo pesymbTaTam ucneiTaHHfi BBIYHCJCHB! 3HAYe-

ma A=—03403 MMa-ukc—'; B=4547 MIla; 7=95,28 wmrc; R=1305 MIla;
8% =4,97 MIla% $?=2,48 MIla% $=157 MIla.

A
INockoabky nMeercs o6paseln, aas koroporo [ R—R[>38=4,71 MIla ({=88,6 mxe,
R=21,60 MIla), yka3saunpii o6pasel HCKIIOYAeTCs ¥ FPAAYHDPOBOUHYIO 3aBHCHMOCTb
YCTaHABJAHBAIOT 3aHOBO MO pe3yJbTaraM HCOMTanMi ocraBminxcs 109 o6pasmos.
Ilo atEM  pe3yndpraTaM BHuHCiHeHbl 3HaverHs A=—0,3220 MIlla-mkrc—1;

B=43,67 MIla; {=9533 mrc; R=1297 MIla; S%=433 MIla% S$2=2,13 MIla%

4,33
S=1,46 MIla. Ilockoabky Fipp= 513

A
koTopHx [R—R[>35=4,38 MIla otcyrcTByIOT, onpene‘nermi npefesa MNPOYHOCTH:

S
z2,0>l,5,"§'=0,11<0,l7 H oOpasuH, AJS

ApH CXKaTHH AOIYCKaercss no TPaAyHPoBOuHOH 3aBHcHMOcTH R=—0,3220f+43,67 8
yKa3aHHOM Bhllie IHanasoHe BpPEMEHH pDacmpoCTPaHeHHs YJbTpa3Byka. PesyjbraThr
YCT2HOBJICHHSI TPaAyHPOBOYHOH 32BACHMOCTH TNpeAcCTaBleHHl Ha uepT. 3. Ecau B
HCOBITAHHAX AJs j-ro o6pa3na MOJYYeHO 3HaueHue f;=96 MKC, TO 3HaueHHe npeieda
IIPOYHOCTH 3TOTO 00pasiia, ompelefieHHOe N0 IpaAyHPOBOYHOH 3aBHCHMOCTH, COCTaBHT

R;=12,80 Mlla.

3. TloBepky rpaayHpoBOUHO 3aBHCHMOCTH BHIIOJHSIOT Pa3 B Mecfill 1O pe3yilb-
TaTaM HCIOBITAaHHHA He MeHee IIecTH o006pasuoB, OTOMpaeMHX B TeYeHHE HeXeJH NO:
o1HOMYy ofpasny B denb. Ha orobpaHmbix 06pasnax H3MepslOT BpeMsi pacmpocTpa-
HeHHSl YJAbTPasByKa, cobmionas TpeGosanus 1. 2.5.2, olpelAeNfioT NpeAeasl HX
TPOYHOCTH IO I'PAAYHPOBOUYHOH SaBHCEMOCTH H mo m. 2.5.3.

IpanyupoBounylo 3aBHCHMOCTb YCTaHaBJIHBAiOT 32HOBO, €CJH XOTsl OH I/f ABYX

A
o6pasuoB afcomoTHas BesdHunHa pasHocTH | R—R| mnpessicHT 3S WM AAA 1IECTH
A

NOCJeOBATENBHO HCIBITAHHBIX 00pasioB pasHocTb R—R GyAeT TOJBKO HOJMOMHTENb-
HOMl MM TOJBKO OTPHUATEABHOA.

PesyabTatht 1I0BEpPOYHBIX HCOBITAHHH JONYCKaeTcs HCNOJB30BaTb IIPH oOueped-
HOM YCTaHOBJEHHH IPagyHPOBOUHOH 3aBHCHMOCTH.
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IITPHJ/IO)KEHHE 4
Pexomerndyemoe

POPMA XYPHANA

ANS HCMBITEHMN NOMHOTENOro OAMHAPHOTO M YTONULEHHOTO KHPAMUA
M NyCTOTENBIX KaMHEH

Bpems pacnpocTpareHds IMpedex npoYHoCTH
Houmep obpasna YABTPA3BYKa £, MKC npx cxKatun R, MIa

POPMA XWMYPHAIJA

ANs MCTBITAHMA MYCTOTENOTO YTOMUEHHOTO KMPNKYA

BpeMsa pacnpocTPaHeHud
YABTPaA3sBYKa AAS KaXAO0ro

3
igomep o6pasua s mape £, Mxc Cpexnee BpeMs [Tpexes nPoaHOCTH
oéngﬁoa yasTPa3syka £, MKc | npu cxkaTun R, Mila
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