Hamamu
Joomuawvt Usanosuvt Pamuukosotl
nocsaujaem

BBEJEHUE

Cy1ecTByeT MHOXKECTBO BEJMKOJIEMHBIX MOHOTpaduii, B KOTOPBIX TOAPOOHO
1 TIy0OKO ONMCBIBAIOTCS TEOPETHUECKME OCHOBBI CEHCMUYECKOW pa3BENKH U
ceficmonoruu. Cpefyt KHAT, MHOTHE TOfbl BIAMABLIMX HA MOATOTOBKY CEHCMOIO-
roB, MOXHO ymomsHyTh chepytonme: K. Axum u I1. Puuapnc “KommuecrBennast
ceficmonorus”; JI.M. DBpexosckux “Bonnbl B cnoucthix cpepax’; K. DBymnen
“BBenenue B TeopeTuyeckyto ceiicMonoruto”; X. Komnbckuil “Bonbl HanpspkeHus
B TBepabIX Tenax’; W.M. Ewing, W.S. Jardetsky, F. Press “Elastic Waves in
Layered Media”; F.S. Grant, G.F. West “Interpretation Theory in Applied
Geophysics”; J.E. White “Seismic Waves”.

OpHako MpakTHYeCKH BO BCEX 3THX KHUIaX ¢ CaMOro Hayana Ipefrnonaraercs,
YTO YUTATENH O0NAfAtOT JOCTATOYHO CUIILHOMN MOArOTOBKON B HEKOTOPBIX obJac-
TAX (PU3UKH, MATEMaTHKU M MaTeMaTuueckoyl ¢us3uku. K coxanenuto, aTo He
Beerga Tak. [103ToMy, 4TOOBI 3alOJHUTH CYLIECTBYIOLIMI MPOOEN, Mbl MOMbITA-
JIUCH 1aTh ONMMCAHUE OCHOBHBIX (PM3MYECKUX NMPUHIMIIOB PACIPOCTPAHEHUS aKYC-
THYECKUX W CENICMAYECKNX BOMH. [IpYTEMH CIIOBaMH, MBI pacCMaTPHBAEM  TOJBKO
TaK Ha3bIBacMbIE “TIPAMBIC 3a[la4i’ PACIPOCTPAHCHHS BONH B >KUJKUX W YIIPYTHX
cpefax. 3a mpejienaMu AaHHOW KHUTY OCTANNCh “00paTHbIEe 3a7a4ui’ ONpEeeHNs
CBOJCTB Cpefibl MO HAONIOfICHMSIM BONHOBOTO TOJSI, a TAKKe BBIUMCIUTEIbHbIC
acmeKThl peleHns “npaMbIX 3aay”. Mbl HajjeeMcsl, YTO Halla KHuTa OyfeT Io-
JIe3Ha YUTATENSIM ISl MOHMMAaHHUsI 00JIee CIOXKHBIX BOIPOCOB, pACCMAaTPUBAEMBIX B
IPYTHX KHUTaXx.

Inst ynoOcTBa ynTaTens MaTepuall pacrojaraeTces o NPUHIKIY “OT MPOCTOro
K cinoxaoMy”. ITocnenoBaTenbHbIe YacTi MOHOTPA(hMy OPTaHMYHO CBS3aHbI MEX-
Iy co0oil. Y1 Mbl HafieeMcs, UTO PEUMYILIECTBA TAKOIO PACIOIOXEHUs MaTepuana
OYEBH/HBI. DTOT TPAJUIMOHHBIN MOAXOJ IIXPOKO MCMONB3YETCS U B IPYIUX o0na-
crax reogusuku. Onud u3 aBTopoB KHurd (A.A. Kaydwman) npuuepsuBancs
MIMEHHO TaKoro crnocoba M3N0XeHHs B cBoeil MoHorpaguu “BefieHre B TEOPHIO
reopu3nYecKuX METONOB”, T/ie IPUBOMATCS ONMMCAHMS PABUTALMOHHBIX, JEKTPH-
YeCKUX U 9NEKTPOMArHUTHBIX TIONEH, HCIIONb3yEMbIX B reousuke.

OmnuieM KpaTKo cofiepxkaHue JaHHOI KHUry. IlepBas riaBa MOCBslEHa 3aKo-
Ham HproToHa, KOTOpbIE BMECTE € 3aKOHOM ['yKa yIpaBisitoT MOBEfICHUEM aKyCTH-
YeCKMX M YIPYIHX BOJH. B 3TOM ritaBe Mbl HallOMMHAEM YUTATENO O TAKUAX OC-
HOBHBIX NMOHATHSAX, KaK cuna, paboTa, SHeprus, KOJIUYECTBO BUKEHUS, HMITYIIbC
CHIIBI W IEHTP Macc. Bce OHM WCIOMB3YIOTCS NIPU BBIBOJIC YPABHEHWIA, ONVCHIBA-
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IOIUX BOJHOBBIE sBIEHMS. C 3TOM e LEIbIo B INIaBY MOMEIEHO HECKOJIbKO IpH-
MepoB. Hampumep, Mbl WITIOCTPHPYEM MEXaHHW3M pacIpOCTPaHEHHs BOJH 4epes3
ra3 M ONNCHIBAEM JIUTMITHIECKYIO MONSPU3AIMI0, KOTOpas TUMAYIHA ISl OOIb-
MIMHCTBA BOJIH.

Pacnpoctpanenne BonH B 000N cpefie  COMPOBOXKAAETCS JABMKEHHUEM
(xomnebaHusIMHI) 1 AepopMalyell aNeMeHTapHbIX 00beMOB. Kaxiblit U3 3THX are-
MEHTOB MOXHO MBICIEHHO 3aMEHHUTb CHCTEMOIl, COCTOSIIEN U3 Macc W MPYXKHUH.
JIBuKeHne Takoil CUCTeMbl ONKUCBIBAETCS BO BTOpOI InaBe. CHavanga Mbl BBOAUM
3aKkoH ['yka B ero mpocrefiiiei, CKasipHOi (hopme, T.e. KOTfa CUja W CMEIIeHHe
MMEIOT MO0 OIMHAKOBbIE, THO0 MPOTHBOMOIOXHbIE HAPABJICHHS.

Ocoboe BHMMaHHE ypenseTcss CBOOOAHBIM U BBIHYXJCHHBIM KOIEOaHUsIM,
MPOKCXOJSIIMM BO BpeMsl pacrpocTpaHeHusi BoaHbl. C noMoIpio 3akoHoB Hbto-
ToHa 1 ['yKa BbIBOJATCS ypaBHEHUS KojeOanuil. CyIecTBeHHO, YTO TOYHO TaKUM
3aKOHAM IIOTUMHSIIOTCS. X BOJTHOBBIE SIBIICHHS.

[TockombKy B peasbHOCTH MeXaHWJeckas IHEprmsl Bcerja mpeoOpasyercss B
TEIIOo, B IAHHOI I7IABE MbI ONMCHIBAEM SIBIICHNE 3aTYXaHMsl M BBOJIUM TaKWe MOHS-
THSI, KaK IEKPEMEHT 3aTyXaHusi, moTepr sHeprun u napametp Q. ITomumo 3Toro,
37iech 0OCYKAAIOTCSl TaKKe MPMHIWIBI M3MEPEHUs] CMEIEHUI M YCKOPEHHUil vac-
THII.

B Tperbeit rmaBe 00cy:KAaeTCs COBEPLIEHHO APYroe SIBIeHHE, a UMEHHO, pac-
TpocTpaHeHne BIKeHns. YToObI MOUepKHYTH (PU3MYECKHe ACIEKThI ITOTO SB-
JIeHUsI, MbI BbIOpAIM MOJIENb, COCTOSIIYIO M3 TOCIE0BATENBHOCTH MacC M TpY-
WH, COEIMHEHHbIX IPYT ¢ ApyroM. Takoll MOAXOJ He SIBNSETCS HOBBIM U 4acTo
Ucnonb3yeTcd B aureparype. Bosmoxkso, HbloToH OblT MEpBBIM, KTO TPUMEHUI
9Ty MOJIENb 1715 U3yUEHNs] aKyCTHYECKUX BOJH.

HWcnonb3ys 3Ty MOfieNb, Mbl BBIBOJUM BOJHOBOE YpaBHEHHUE, ONKMCHIBAEM pa3-
HAIY MEXTy COCTOSIHEEM PABHOBECHS W TMHAMUYECKIM COCTOSTHAEM W WCCIEMyEM,
KaK BefyT ceOsl CMEIIEHNE M CHIa B MECTax pas3pbiBa (PU3MIECKHMX MApPaMETPOB.
Kpowme Toro, fanHasi Mofienb NMO3BOJISIET HATJISAHO OMUCATh, KAK MPOMCXOUT OT-
paxkeHue BOH. B TpeTbeli rmaBe Mbl 0OCYK[jaeM TakXke pacnpoCTpaHEHHE ToIe-
PEYHBIX (CABUTOBBIX) BOJIH BJIONIb OECKOHEUHON CTPYHBI M BOJNb CTPYHbI KOHEU-
HO TPOTSKEHHOCTH M, B YACTHOCTH, NMPOLECC BO30OYXIEHUsS HOPMabHBIX MOJ
(CTOSTYMX BOJIH).

B cnepytomeit rnase, ucxoAs U3 NPUHIKAINA COXPAHEHNUST MaCChl, IMHENHON CBI-
31 MEXJy TIOTHOCTBIO ¥ JIaBJIeHNEM U U3 3aKOHOB HblOTOHA, MBI MpHUXOUM K
CHCTEME YpaBHEHMI, OMWUCHIBAIOMIMX BONHBI cxXaTusd (Munatanum). Vcmomb3ys
TPUHIHI HEPA3PHIBHOCTH CPEMIbI, Mbl (DOPMYJIUPYEM TaKXKe IPAHUUYHbIE YCIOBUS,
B TOM YHCJIE ¥ BOIM3M NCTOYHHAKA.

‘Yxa3aHHble ypaBHEHWS UCMONB3YIOTCS ISl M3yIEHNST TOBEAICHAST BOJH B Pas-
TUYHBIX cpefiaX. [1OCKOMBKY CyIecTByeT OECKOHEUHOE YHCIO PEUIeHHH STHX
YpaBHEHHUi!, Mbl NMPHUBOJIAM TEOPEMY EIMHCTBEHHOCTH JJIsI KYCOYHO-OTHOPOJHOM
cpefipl. B mporecce oOcyxkieHus! BBOJATCS TaKie MOHSATHS, KaK IJIOTHOCTb JHEP-
TUHM BOJIH CXaTHsl, TOTOK 3Hepruyu u Bektop [lofHTHHTa.

B 3Ty rmaBy Mbl BKIIOYMIM Takxke OINUCAHUE NOBEPXHOCTHBIX (IpaBH-
TAIIOHHBIX) BOJH B HECXKMMAEMOH XKUKOCTU. DTO CAENAHO M0 HECKONBKAM MPH-
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YHHAM, TVIaBHAS U3 KOTOPBIX 3aKII0YAETCS B TOM, YTO 3TH BOJHBI BO MHOTOM
TIOXOXU Ha BonHbI Panes u CToHH, cyliecTBYIOIME B YIPYIOf cpefie ¢ IpaHula-
MU pasfena.

Crefys IpUHIUMY “OT MPOCTOTO K CIOKHOMY”, B TNIABE 5 MbI M3y4aeM MOBe-
lieHne BonH B offHOpopiHO cpepe. Cdepuueckue, MUIMHAPUYECKHE W IUIOCKUE
BOJIHBI PacCMaTPHUBAIOTCS 3€Ch KaK B 4YaCTOTHOIL, TaK 1 BO BPEMEHHOI O0NacTsIX.
Oco60e BHUMaHHUE YEISIETCS UX CBOACTBAM B OMMKHEH, IPOMEXYTOUHON U Jamb-
Hell 30Hax.

B rnaBe 6 omuchIBalOTCS OCHOBHbIE CBOMiCTBa MHTep(epeHuud BonH. Ilpu
9TOM KCIOJIB3YIOTCA OTHOCUTENBHO NPOCTbIE MOJENU (IKpaHbl), HE TpelOyroLue
CJIOKHBIX MaTEMAaTUYECKUX BbI‘lHCJIGHI/IfI, OTHAKO TMO3BOJIAIOMKAE HAILJIATHO IIPO-
IEMOHCTPUPOBATH KapTHHY AU(paKkiui. XOTs B ONTUKE ITU MOJENU OYECHb 4acTo
UMEIOT OOMbIIOE MPAaKTHYECKOe 3HAUECHHUE, 3ECh OHU HCIOMB3YIOTCA TOJBKO [
WUTIOCTpaLy siBeHus audpakuuu. B mpouecce oOcy:XaeHns MaTeMaTHYECKUX U
(pM3UYECKUX OCHOB 3TOTO SIBIEHMUS, Mbl IPUBOAUM BbIBOA (hopMyI I'enbMronbua 1
Kupxroa n moppobro ommckiBaem mpunnunbl ®penenst u T'rofirenca. Kpome
TOTO, B JAHHOW IJIaBe paccMaTpHUBaIOTCsl 30HbI PpeHensi, BTOPUUHbIE UCTOUHUKH
1 uHTepdepeHIMs BOJH, BbI3BAHHBIX 3TUMH MCTOYHMKAMH, a TAKXKE BIHUSHUC
JUTMHBI BOJIHBI U TEOMETPUYECKUX MAPAMETPOB.

[TomuMo 3TOrO, 31€Ch OOCYXIAaeTCsl Nepexof K BbICOKOYACTOTHOMY MpuOIH-
JKEHHIO, T.€. K TEOMETPUYECKON aKycTHKe. [Ins ynpolienus: aHaau3a, Mbl BbINOJ-
HSIEM €T0 ABYMs pa3HbIMU crnoco0amu. OfiMH U3 HUX OCHOBAaH Ha MCIONB30BAHUU
9KPaHOB U TPEOYET TOJBbKO MPOCTEMIINX TeOMETPUYECKUX TpeoOpa3oBanuil. [Ipy-
TOi CII0cO0 3aKJII0YAETCsl B PA3/IOKEHUN PELICHUS BOJIHOBOTO YPaBHEHUS B CTe-
MEHHO! psifi 0 YacToTe. [y WIMFOCTpaluy JaHHOTO crnoco0a MPUBOAUTCS IIPO-
CTOIi IpUMeEp, B KOTOPOM IUTOCKast BOTHA OEXKHUT B Cpefie, ITle CKOPOCTb MEHSETCH
TONBKO B HAIIPaBIECHUU PACIPOCTPAHEHHs 3TOH BOJHBI.

B rnase 7 omuchiBaeTCS KOHCTPYKTHMBHAS M JECTPYKTUBHAS MHTEp(EepeHuys
BOJIH ¢ OJM3KMMHM YaCTOTAMH ¥ BOJHOBBIMM YHMCIaMH. AHAJIM3 3TOrO SIBIECHUS
CBSI3aH C TaKUMHU TOHSTHSMY, KaK BOTHOBAs IpYyIIa, IPYMIIOBasi CKOPOCTb W CTa-
MoHapHas (asza. Bce aTH TOHATHS BakHbI 7 NMOHMMAHHUS PACHPOCTPAHEHHUS
HECTAUMOHAPHBIX IUCIEPIUPYIOLIUX BOJIH.

ITocnenusis, BocbMas ri1aBa MOCBALIEHA IPUHIUIIAM FEOMETPUUECKON aKyCTUKH
B HEO[IHOPOAHBIX cpefax. CHayasa, NCXOAd U3 ypaBHEHUS 9iiKOHAA, Mbl JIEMOHCT-
pupyeM cnpasefiauBocTh npuHuuna Pepma. 3aTteM paccMaTpuBaeM IIOBEJICHHE
Jydell M BOJHOBBIX (PPOHTOB B Cpefie, IJie CKOPOCTb SIBISICTCS HENPEPLIBHOM
¢ynkuueir. Ocoboe BHUIMaHKe YenseTcsd MOBEEHHO JTydell Ha TIOBEPXHOCTSIX pa3-
nena cpey. IIockonbKy ypaBHEHHe 3KOHANA Ha 3THX TPAHULAX HE MMEET CMbICHA,
JUIsL BBIBOJIA 3aKOHOB IIpeNIOMIIEHNs U oTpaxkeHus CHeJunyca UCIONb3YIOTCs py-
THE METOJbI, OCHOBaHHbIE Ha NpuHIMne Pepma, npuHIuMne ['roirenca 1 Ha pemie-
HUMN FpaHH‘{HOﬁ 3ajlaqyu 11 IJIIOCKUX BOJIH. BOJII:IHyIO YacTh 3TOH IJIaBbl 3aHNMA-
€T ONHUCAHKE JTy4Yell OTPaXKEHHBIX, IPENOMIECHHBIX W TOJNOBHBIX BOJNH B TIPHUCYTCT-
BUH IUIOCKUX TPaHHUI] pasfiena.

B KoHIle 3TOil KHUTM MbI NOMECTHIIM HECKONBKO NPUIOXEHHH, B KOTOPBIX
cofiepXkutcsi HeoOxouMasi uH(opManus 00 UCIONB3YEeMOM 3[eCh MaTeMaThyec-
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KOM ammapate. B HMX Mbl HOMNBITAJIUCh OMUCATh B KPATKON (DOpPME CMBICI HpU-
MEHSIEMBIX 3]1eCh 3IEMEHTOB MaTEMATUKU. ITO OCOOEHHO BaXKHO, KOTJla PeUb UET
0 BEKTOPHOM aHaJN3€, NIOCKONbKY TaKUe MOHSATHUS, KaK IPAJUEHT, UBEPreHIus,
pOTOp U NANJIaCHaH UTPAIOT OCHOBOIOMATAOMIYIO POIIb B TEOPHH aKYCTHYECKUX U
YIPYTHUX BOIH.

B 9TOM BBEJIcHNN MBI XOTHM Takke BKpATIe OMACATb COAEpsKaHUE CIEeMyoLe-
ro ToMa MoHorpacuu. Brauane Mbl HPOROMKUM OOCYXACHUE MPUOMMKECHUS
FEOMETPUYECKOl aKYCTHKM U PACCMOTPHM AKYCTHUECKHE BOJHBI, PACIPOCTPAHS-
IOIIKECS B CIOMCTO-OAHOPOAHOI cpefie. B crefyrolmyx BYX rnaBax Mbl paccMaTpu-
BAEM OTpaKEHME M IIPEJIOMIICHHE INIOCKOH BOJHBI B FOPH3OHTAIbHO-CIOUCTON
cpenie. Creryrolnasi I71aBa ONKCHIBAET TONe CPepHIecKOro UCTOYHMKA B MPUCYT-
CTBHH OFHOM ITOCKOH TOBEPXHOCTU pasfiefa. B msTOll IMaBe MbI OMICHIBAEM
pacnpocTpaHeHHe HOPMAJNBHBIX MOJ BHYTPU CNOSI C NOHMKEHHOH CKOPOCTBIO.
IMocnennss rmaBa NOCBAILIEHA BOMTHAM BHYTPY LUIXHPHYECKOTO CIIOS.

BIIATOJAPHOCTU

Mbe1 xotiMm nobnarofaputs Muxanna bapmuna, Hopma Bareficraitna, Bramu-
mupa I'peuky, [Ixona Jlecanro, Anekcangpa Karanckoro, Esrenus Jlanny, Kena
ITapuepa, JIsBa OctpoBckoro, Koncrantinaa Hayromsabix 1 TaTesiHy SIHOBCKYyTO 32
none3nbie oocyxaeHns. Mbl Takke 6iarogapasl MaTty XaHe# 3a IpoOBEpKY MpH-
JIOXEHHUI.

K PYCCKOMY U3[JAHUIO

OTa KHHTa SBISIETCS] MPOJIOKEHNEM JIBYX MoHorpacuii “Bsefenne B Teopuro
reopu3M4ECcKUX METONIOB”, TEPEBOAbI KOTOPBIX BHILLIY B M3faTenscTee “Henpa” B
1997 u 2000 romax. Mbl BblpakaeM WCKpEHHIOIO OnarofapHocTh EBpo-
Asuatckomy reodusmueckomy obmecty u ero mnpesuuenty H.A. CaBOCTBSHOBY
32 OTPOMHYIO TIOMOIb B TIOATOTOBKE 3TON KHAIM. MBI Takke OnarofjapHsl 3a
¢unancoByto nomuepkky Lentpy llmombepske B Mockse ([lupektop Kpucrnan
Beccon).

Foaoep, Koaopaoo, CIIA.
Anpeaw 2001 .
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(hazoBast CKOPOCTh

KaXyIIasicsi CKOpOCTb

TPYIIOBast CKOPOCTh

CKOPOCTb MOTIEPEYHBIX BOJIH
CKIMAeMOCThb

¢yskim Openens

paccTosHHE MEX]y HCTOUHNKAMK
3JIEMEHTapHOE TIepeMelleHIe
9JIEMEHT IIIOIIaH

IJIOTHOCTb KHHETHYECKO! 3HEPIUN
IJIOTHOCTh NIOTEHIMATLHON SHEPTHH
nedopmanys

TIONHAS HEPTH

KUHETHIECKas SHEPTHs

TapaMeTp MpY>KAHbI

cuna

TPaBUTAIOHHOE IT0TIE

¢ynxius ['puna

cTyneHvaTas (pyHKIwps

TPOM3BOHAS CTYNEHYATON (DYyHKIUN

(pyHKkIy ['aHKenst HyIeBOro nopsaka

MHUMasl eMHALA
€JIMHIYHBIN BEKTOP

cpefHee 3HaYeHHe MOTOKA SHEPIHH
eIMHIUHBII BEKTOP

¢ynkuun beccens

3KECTKOCTb IPYXXUHBI, BOTHOBOE YUCIIO
BOITHOBBIE YKCJ1a HOPMANBHBIX MOJ|
KpHBU3HA

KoahuuyeHT B hopmyne Ppenens

JUIMHA TIPY3KUHbI

IyTb

nHTerpansl Ppenens

XapaKTEePUCTUIECKHUE [INHBI

Macca, lapaMeTp JiucKa

TIOJIHAsI Macca, MOAYIIb 0O'bEMHOTO CXKATHS
BEKTOP

K03(h(PULMEHT NpeTOMIEeHHUS

eMHIYHAsl HOpMallb K IIOBEPXHOCTH
VIMITYIIbC CHIIBI, aKYCTHYECKas TINHA
TOYKA HAOMIOEHNS, KOPHU XapaKTEPUCTUYECKOTO
ypaBHEHHUS

JlaBIIeHNE

130BITOYHOE JIaBICHIE
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KOJIMYECTBO JBIKEHUS (MMITYIIbC)

(hakTOp, XapaKTepU3YIOLIKI 3aTyXaHue
paccToOsHAE OT OCH Z

PAcCTOSHHUE OT HaYajIa KOOPAUHAT
CMEILICHHE

€IMHUYHBIN BEKTOP BOIb J1y4a

9lKOHA

KOMIIOHEHTBI BeKTopa [loitHTHHTa

BpeMs

TEPHOJ

HepHoy| OueHuUit

HepHOy] CBOOOMIHBIX KOJEeOaHUIl, paCTSXKEHUE CTPYHbI
HEepEeMEHHbIE MHTETPHPOBAHUS
aKyCTHYECKUI OTEHINAN, TOTEHIMAIbHAS SHEPTHST
TOTEHIMANI, CBS3aHHBIN ¢ 30HaMn PpeHens
CKOPOCTb

3NeMEeHTaPHbIA 00beM

pabota

y/€NbHBIE TTOTEPA

BekTop IlofiHTHHTa

KOMIIOHEHTBI CHJIbI

KOMIIEKCHOE HCIIO

MMIIEfIaHC

HaNpaBJISIOIHE KOCUHYChI

Ko3duument B 3akone Kynona — Mopa
JorapuMUYecKuil IeKpeMeHT
AembTa-pyHKIs

IPOU3BOJHAsI AENbTa-(PYHKIH

(byHKUYS, XapaKTEPU3YIOLIAsi CIEKTP
Malnblil mapaMeTp

KOMIUIEKCHAsI aMILTHTY/[a TOTEHIAana
HavaJbHas (pa3a, akyCTHUECKUil MOTeHIHAN
JUTHA BOITHEBI

YTOJ TIaficHNs, AMIaTanys

YTOIl OTpaKeHuUsl

YTOJ IPETIOMIIEHUS

KPUTHYECKUI yroi

00'beMHas IOTHOCTb

MpHPAIICHAE IOTHOCTH

MIOBEPXHOCTh

MOCTOSIHHAsI BPEMEHH, 3afiep>KKa 10 BpeMEHH
4acToTa

YacTOTa CBOOOJIHBIX KOJIeOaHUI



