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HNPUBJIMREHHBIE AHAJINTHYECKWUE BBIPAYKEHN A
JJIH CROPOCTH BOJIH POJIEA B U30TPOITHBIX CPEJIAX
11 HA BASHCHOMH ITIJIOCKOCTH B BRICOKOCUMMETPUYHBIX
HPUCTAJIAX

HGLJIE,I[E,-’I{)TEH PE‘.-]J]HIHH:.I[‘ OYTH HaXORTEeIIHH HPI'IGJIH}EEHHBI‘: AHaJHuTH-
YECHHX EI:I]]EI.J-I{E'HI'IH HJIH ERGPGETH BOJH Pajiea B H3OTPOMHEIX Cpegax H 14
I.'I-rl AHCHOH TIOCKOCTH I]UMDH‘-IEGHH]{ TETPAMOHAJNLHBIX, FeNCATOHANBHBIX B KY-

OMYECKHY KPHCTAJIIOB. Popmyna beprmana — Bukroposa Ui CKOPOCTH BOJIK
Panest B H30TPOIIEIX Cpeflax ofoDIaeTCs HA AHH3OTPONHEIL cayuai. Ilomy-

qena 0 apyrad npudiamkenuas Gopmyda, HMEOLEA B HIOTPOIHOM caAydae TO9-
HOCTh, IYYNTyi0, veM opmyna Beprmana — BuKktoposa,

Bomnpoc o ckopocTE pacnpocTpaHeHUs PaJieeBCKHX BOJH Up 3aTPAaruBaeTCs
TPAKTHYCCKH B KamgoM o03ope uin MoHorpad)nn, Kacamuxcs ToBePXHOCTHBIX
AKYCTHUECKHX BOJH B TBepabix Tesax. VMiMeerca Tamike paAx cHeHAJTLHBIX OT-
JeapHplx nybaukanmii, 8 ToM 4ncie paborsl [1—95], mocBAleHHBIE HECIENOBA-
HAK THCIEPCHOHHOTO YPaRHeHUA AJa BodH Poies B maorponubix cpepax. Jlas
H30TPONHEIX cpejl, B YaCTHOCTH, IMAPOKO H3BECTHO U NPUMEHAETCH B OILEHOY-
HBIX pacuerax clegyiollce IpuOJIHKeHIOe BLIpazkenue nasa vy [0, 7];

valv,=1=(0,87+1,12v)/ (1+v) (1)

The Uy — CKopocTh 00BeMHBIX CIBHIOBBIX BOJH, Vv — Kodppunumeur [lIyaccona.
B nureparype npuBomATcA W Apyrue qmpmm 3a1HCH BTOTO BRIPAYKEHHSA — Yepe3
yOpyrue Moayil i, Cpp [8]:

n=(0,87c,+2¢1,) ;}(r:,.—!-2r:,z) (2)

W uepe3 oTHOUIeHUWE cKopocTedl (v:/v;) 00beMHBIX CHBUTOBBIX H HPOKONLHBIX
BoJu [9]:
11:[01713"{1-’1?’1?:)2]!;[{—]:75—(quUE}EL (3)

ObcyslaeMoe cOOTHONIEHHEe WHorga HasbiBaoT gopmynoit Bukroposa [9]. Jla-
Jee DyjleM cchlIaThesl HA 9TO cooTHommenne Kax Ha dopmyny Beprmana — Buk-
TOPOBA, IOCKOJIBKY, C ONHOHU CTOPOULL, W3 IIUTHPYEMBIX B ﬂmz.pEMEHHDﬁ JHUTEepa-
1ype paboT, B KOTOPBEIX NPHUBOJHTCA 9TO COOTHOIIEHHNE, Teproil OblIa MOHOrpa-
(usa beprmana, a ¢ fpyroit — repmun «popmyna Burroposay yike IIOIYYHII
ollpefieicHHOe paclpocTpaHeHue B guTeparype. ak mokaseipaeT NpHBegeHIIOE
i Mouorpadgun [10] cpasrenue BripaskeHEs (1) ¢ TOYHBEIM YHCIEHHLIM pelre-
HIEM, OTHOCUTEJIhHAS TIOTPEITHOCTE BTOT0 BhIpaskenus cocrapiser menee 0.5%
npu n00bIx sHaueHnsax koapdunuenta llyaccoma, cooTBeTCTBYIOIMMX peatb-
HBIM H30TPOIHBIM CPeiaM,

BosMosuocrs nenoldbzopanus coorHoieHus (1) masa moBepXHOCTHBIX aKy-
CTHYECKUX BOJH B Kpucrajinax obeysmuanacs B pabore [11]. Ipu srom mis po-
CTUMKEHUST JYUIIero cOrIacus ¢ TOYHBIM PeINeHmeM Ipeiarajach HMIupade-
cKasg KOPPEKTHMPOBKA YHCJIOBHIX ROIPOUINERATOB, BXogamux B Popmyay (1).
li3BecTHBl Tarike NpuOIWIKEHHBIE BRIPAIREHHA I CKOPOCTH TIyOOKOIPOHH-

o608




KAIOINX, OAH3KEX K 00beMEBIM BoJH Pajieg B CHILHO AHH30TPOIMHBIX BHICOKO=
cumMMeTpuuIEHX Kpueramaax [12—161]. Haubosee ofmeil M3 BEUX ABjseTcsa Gop-

MyJaa
Uﬂfrvtﬁi‘—ﬂaﬁzﬂ‘uﬂsm’ [2(311‘-’333“3132) {7 _ (‘i)

caejyiomas u3 pesyabraros padorst [15]. Dopuyira (4) ormocHTCA R BONHAM
Panesi, pacnpocTPaHAIIMCA B Z-HANPABIEHHH TETPATOHANBIOr0 KPHCTAILIA
2-Cpe3a; Ciy, Cisy C3s, Css — COOTBETCTBYIONIME YIPYrme MOIYIM. Onpuaro moay-
‘qurhr oTcioma Bepazkenus (1)—(3) ¢ moMompio IpeledbHOr0 Iepexoaa K
W3OTPOIHON cpefie IIeapss. UTo ke KacaercA MONYTIaeMOro IPH TAROM IIpe-
TeIBHOM IIepexofie BEIPAReHHS, TO OHO MMEET TOYHOCTH, XYAIIYIO, TeM COOT-
nomenusa (1)—(3).

I{ear nacrosAlieH paboTHI — BBIBOJI TPOCTOr0 AHANUTHIECKOTO BBHIPAREHHH
A CKOPOCTH BoJaH Panes ma 0asuCHOH IVIOCKOCTH BBRICOKOCHMMETDHTHLIX
rpucramior (poMOmiecKon, TeTparoHanbioil, TeKCATOHAIBHON U KyOudecKOH
CHHTOHHH), KOTOpOe O0BEeJUIsIeT M BKIIOYAeT B cebs KAk YACTHBIA cJydail
dopmynnt (1)—(4). Ilomamo dTOro B paGoTe mosydyeHa eme oiHa QOPMYJIa
g cRopocTH BoiH Pdiies B M30TPOIHBIX Cpefax, XKoTopas Oojee TOYHA, 4eM
dopmyna Beprmana — BurropoBa, H TawKe 0600maeTcss Ha AHMU30TPOITHBIIL
caydau. -

Bynem cu4mTaTh, YTO AUCIEPCHOHNOE YPABHEHHE LA MOBEPXHOCTHLIX BOJI
mmeer Bup 2 (n)=0. 3pagenme 1), HCHOAB3yeMOe B KauecTBe HAYAILHOIO
nprOaMKeHUs IIA PelleHAA JaHHOr0 ypaBHeHIs, 0003HAYUM depes 1,. loraa
5 [EePBOM HOPAJKEe 0 OTKIOHEHHI0 A1)=1—1, JeTKO 0y 9UTE, ITO

An=—2D (M) / (0D[IM) | 1=1o- (5)

JlauapHeiIaa IPONeAypa TPUONMKEHHOr0 paciera CKOPOCTH BOIH Panesa ne
sseagerca onmospaunoi. G ofHO# CTOPOHBI, BOSMOMHA YaCTHYHAA darTopusa-
MusT [ECOEPCHOHEOTO YPABHEHHH, W Jyls HAXOK/IGHHsl €ro PEmIeHH A MORHO
MCIIOTB30BAThL MO0 yeedenuyo ((paxTopHsoBaHmyio) UacTh, au00 TMOJHYIO
dopmy proro ypapHenma. G Apyroil CTOPOHDBI, UMEETCHA MHOFKRECTBO BAPHAHTOB
RRpIGOpa SHATEHMI JUIS HAYAMLHOTO NPHOIUIREHNs. Hmxe OyIyT paccMoTpe-
Hpl J(BA BAPHAHTA pacuera Up, Jalomue DIH3KHE K (1) pesymbrarel. OTMeTnM,
yro, X0oTs Beipasienue (1) BechbmMa Jacro IPHBOAUTCA B mMoHorpaduax mam od-
30pax, KacaloExcs BoJXH Pojies, HE B OHOM MM OHOM W3 HIHX, 33 HCRIIO-
qenmem Mmomorpadmit [17, 18], o KoTopeIX pewsh HOMJET HHke, IPOLIEAypa
BBIBONA BHIpaskenus (1) M caMm Bompoc O TOM, MOFKHO JIM €r0 BBIBECTH YN 9TO
OMIHpHUEcKoe COOTHOIIeHHEe, He 3aTparnBaioTCAd. Cnenyer fAo06aBHTh, 9TO H B
wagapun momorpaguu [7] Ha aErnmilcKoM S3BIKe, TAK jKe Kak B €6 H3jalllll
Ia PYCCKOM, BBRIBON (DOPMYJIEI (1) orcyrcTByeT, HECMOTPS HA IPOTHBOMOJOK-
Hoe BIeUATIenue, co3jlaoleecs OpH BHAKOMCTBE ¢ 0030pPOM [8].

(Mazosas cropocTh BoaH Poies B M30TPONHBIX CPeflaX ONpefeisAerTcs -
CIEPCHOHHBIM YPaBHeHMeM

(k*+s®)*=4k"gs, (6)

rne k=o/vs; k, @ —BOTHOBOE YMCIO W YacToTa BoaH Pamest; s=k'—k?, ¢°=
—k?—k?, ki, —o/v,, Ypasuenne (6) mocie BO3BEJCHI ero B KBAJPaT MpU-
BOTATCH, KAK M3BECTHO, K BUY

Dr=nDr=n"[n"—87"+8 (3—28*) n'—16 (1—E*) ] =0, (7)

rie E2=v2{v*=(1—2v){(2—2v). PaccMoTpyM DEPBOHATAIBLIO cIyUal, Korjga
B KavecTBe MUCIEPCHOHHOTO YPABHEHMSA, BXOJAINEr0 B BBIPAREHHE (5), me-
monsayerca ypasaenue Dp=0. B aToM caydae

09D ]dn=0Dx/om=2n[3n*—169*+8(3—2E") ]. - (8)

[locKOIBKY - CKOpoCTh BoAH Pajes OausKa K CROPOCTH 06 bEMHEBIX CIBATOBBIX

& ARverTHUeCKHRE KypHal, MNe 2 269



BOJH, T. €. 1 ONHBKO K e[IMHAIE, TO MPOCTETINM BAPHAHTOM BEIfOpA HAYAIE-
HOTO TPHONMIKEHHS mABJIsSETcA To=1, wro B pesympraTe maer n={(5+11v)/
[(6+10v). Onmaro sToT BapmanT pacuera umeer Gonee HHBKYIO B CpPaBHEIN
¢ (1) Toumocrs, B ocobennocrm mpm v—0, KOrIa OTHIOHEHHE 1 or 1 Mawrcu-
MajbHO. lloaromy memonnsyem muoit BEIGOD M. IlonipoGyem maiit;m Takoe 3Ha-
1CHHe, mpH KOTOPOM 3HaMeHaTenb opMyasr (5) — seipamenne (8) — Maxcu-
MalBHO OBl YyIpPOIMalcs, M KOTOPOe NOMANaN0 OB B AWATAZ0H peajyibHO BO3-
MOKHBIX sHavenmit: 0,874<n<0,955. DTu yCIOBHA MOIRIO BHLITONHHTH, eCIII
IIOTpedoBaTh, 4TOOEL 1), YOOBIAETBOPAIO ypasmenuio 31y —16n,*te¢=0, rne
¢ — COOTBETCTBYIOIMM 00pasoM 1nopobpannoe mesioe gmcio. Llpm ne=1 Oy~
daeM, uro ¢=13. Jlerxo mokasaTs, 4To [ yMEHBIIEHHT 1), TPedyerca yMeHb-
muTh ¢. OOTHMANLHEIM 110 OTHOLIEHHIO K c¢(hOPMYIMPOBAHHBIM VCIOBHAM OKA-
3piBacTCA 3HavTemme c=12. B arom caywae my=(V7—1)/V3~0,950 u sapuser-
CA TOYNBIM PEeINeHHeM NMCIePCUOHHOro ypammenms (7) B cpefiax ¢ roahu-
nmenroM llyaccoma vo=(7+7V7)/2120,46. Ucnonssys manpoe amavenme Mo B

dopmyne (8), monygaem .
NMe=1+a(v—v,)/(1+v), (9)

e o= (4Y7—7)/18, mn
n={(a+bv)/(1+v), (10)

rpe a=(10Y7—13)/(9Y3) 20,863, b= (7TV7+17)/(18YV3)~1,139. Bmpassenue
(10) 1mo cBoeit ofmeil GYyHEKIHOHATHHON 32BHCHMOCTI COBIIaJIaeT ¢ (hopMyaoii
(1), crerka oramuaschk oT Hee BHAYEHHEM Koa(hunmenToR B umcanTene. Hax
ClleflyeT u3 BLIpasKeHus (9), HCIONB30BAHHAA TPONEAYPA HAXOMTEHHUS 1
MO3BOJIACT HPHOJMKENHO YYeCTh HeJNHHEHHOCTh BABICHMOCTI 1 OT 4,

Paccmorpum Bropoii BapmanT HAaX0MIEHIIA Vi IPH HCHOIB30BAHAN OO
GopMBl mucnepcmoHuoro ypasuenus D=n2Dx B nammom caydgae

Tpebys, arodnt rripamcenune (14) 6bI0 HPOHOPIHOHATBIO, KAK T B hopmymax
(1)—(3), (9), (10), muomurento (1+v), HaXomUM, WTO 3TO BOZMOIKIO TP
Mo=1. B pesymsrare mmeem

ITocne mopcranoskm ciofa dopmyier (7) monywaem
n=(0,875+1,125v)/(1+v), (13)

a An=06/2=(1—v)/[8(1+v)]. Uz (13), orGpachiBag B WHCIOBBIX koahdu-
IIMEHTax TPeTHH 3HAK IOcie BalATod, mogydaem (opmyny Beprmama — Bui-
Toposa. B momorpadum [17] yrasam u apyrou cmoco0d BeIBOAA (opMyib
(13) — ¢ wemoas3oBaHWEM Pa3lIOKEHUs YDABHEHHS (6) B paxg no Ak=k,—Fk.
Omnako sTH fABa cmoco6a, XOoTdA M AT OMMHAKOBEIC KOHEUILIE Pe3yILTATHI,
He ABJIOTCA IONHOCTHI0 SKBUBANEHTHBIMU. JTO CBABAHO C TeM, UTO ypaBie-
nue (b6), Bosseflennoe B KBaipaT, H ypaBHEHIE (7) ormmuaiores Apyr ot apy-
ra MHOKATENEM, saBucamuM ot 1. lloaTomy momck pemenus ypasmenma (6)
B hopMe M=m,TA", mcmoasayemoit B macrogmeii pabore, npaBesl OBl K OT-
amyHBM or (13) pesyapraram. Memombayemuiit 3/ech crrocof BIBoIa hopmy-
a5t (13) aBasiercs Gosee MPOCTHIM M TIPEANOYTHTONBHBIM, WM OMHCAHHLEL B
mMonorpatdmn [17], mus mpoBoguMoro masee 060GIIeHMST Pe3yIbTATOB Ha amu-
30TPONHEIN cayuail, DarTHYECKT Ta JKe caMasn npouegypa, 4To U IPH BBIBOJE
(13), mo TombKo s gacrEoro caywam v=~0,25, npmMensachk B MOHOTpadun
[19]. Ymomamem raxwe memasmo majammyio MoHorpadmio [18], B KOTOPOIT
Oes ykasanmms METONMKM BBIBOJA INPe[CTABIEHO CIEAYIOIIee TPUOTIKEHHOE

BRIpasKeHue:
vnlvi=1—8/2—58%/8+296°/16. (14)
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®opmyaa (14) B mepsoM mopsaaxe 1o § faeT coBIARAIONIHN C (13) pesyubrar.
Wenonpaopanuoe B pasnoskenmm (14) madanmpmoe mpubmmmenme 1o=1 top-
MaJbHO ABJIAETCS TOYHBIM pelIe-

HHeM [HCIEPCHOHHOr0 YpaBHEeHHSL e/ 0y

mpu v=1.

OcragosuMcy Teleph HA CpaBHE-
HUH TPeHMYyIIecTB W HEI0CTATKOB
dopmynx (10), (13) m crocobor mX
peiBona. @opmyna (13) monydena us
MOJHOLO [UCIePCHOHHOIO0 YpaBHe-
nms, BRIogaomero xopesb n=0, 792
KOTOPBI IIe WMeeT OTHOINeHud K
posnaM Pajiest, IpH HCIOIbB30BAHNU
B KAUECTBE LAYaJLHOro IPHOJIMAe-

HES 30a9ennd 1,=1, Hemomapaone-

ro B JUANA30H BO3MOKHEIX 3HAte- 188
HHIT JUIA peajblBIX TBEPJABIX Tel.

B oramume or (13) mpu BEIBOjIE /
opmyasr (10) mcmonbsoBaloCh 3HA-
qeHUE 1), U3 YKa3aHHOIrO [HAIasoua,
m xopeut =0 13 RUCICPCHORHOTO o pyenme Toworo i 1pHGIGRERHLIX pele-
ypapnennsa Obul HekiaodgeH, VeXous  ymi nus ckopoernm Boin Pajest vp B m30-
13 9THUX {:DﬂﬁpaH{EHHﬁ, [I)DpM}’JEa TPOMHBIX Cpefax MpPH PasiTuvHBIX 3HAMEHHAX
(10) momsua Gera Gul B mesmom (mpu  Ko3ddumenTa llyaccoma v: 1 — TouHOe pe-
paccMoTpennu Beero juamasona (< menme, 2 — dopuyna (10), 3~ dopyyra (15)
<y=<2(),5) maparTh JYUYIIYID TOTHOCTE, '

qeM (13), uTo MoATBEp;RJlaeTCA MX cPaBHeHHeM Ha pHCyHKe ¢ TOTHLIM pe-
nrenneM. [{is mocTpoenus rpagura TOUMHOTO PEIleHnsl HCIOIb30BATACk obpar-
nag sasmenmocts v=v(1)=1—8(1—n*)/[n*(n'—8n*+8)]. Onuaxo, xors, Kax
cienyer 13 pucynka, dopmyna (10) B puamasomne 0.1<<v=<0,5 Oonee TOYHA,
qem opmyna (13), ommbra, coBepiiaemas IHpH HCNOIH30BANHI (13), orno-
CHTEJNbHO Maja W B PANe ¢Iydaes BroJme npuemiema. It HOCTOHHCTBAM e
dopmyast (13) ormocures ee mpocrora. LloaroMy namee OyAyT MCIONB30BAHBI
obe omucanuple METOMMKHE pacdera.

[epeitnem E anmsorponuoMy ciydaio. OrpauuduMes TeMH CHHIOHIIMIL
B KOTOPHIX AHCIEPCHONIOE YPABHEHHE fABJAETCS OGHKYOMUeCKEM OTHOCHTENL-
50 1), T. €. OTPPAHMYEMCH POMOMUECKUMIL, TETPArOHANBIBIMH, TCRCATOHAIBIBI-
M M KyOHUecKMME Kpumcrainamu. B mamboiree HE3KOCHMMETPH'IIOM M3 pPac- .
cMATDIBAEMBIX poMOMYecKoM KpHcTajuie Bojua 'aiesd, T. . IByXHapruaibHasd
MOBEPXHOCTHAA RBOJHA ¢ MOJApPA3AIMeH B CATUTTANBHON TIJIOCKOCTH, CYILecT-
ByeT Ha 0A3MCHON IUIOCKOCTH, eCJIM HAallpaBjenie pacopocTpameHus U HOp-
MaJb K IOBEDXHOCTH COBIAJAOT ¢ KpucramrorpaduiecKumMm ocsamu, Bymem
IS OTIpPejlelieHHOCTH CYHTATh, YTO OCh & COBIAJAeT ¢ HalpaBIeHHeM pac-
POCTPANEHN, 0¢h Z —C HOPMANLI0 K moBepxuocTH. Jlicmepenonioe ypasiie-
HEe Uit 9Toro ciayuag umeer sug [20] -

=" (ﬂst_ﬂﬁﬁﬂz) fess— (1"“2) [{{:“{?33—-(:532);"{{:33{:55) =l (15)
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01 0.3 05 v

rie NP=pUs’/Css, €1y — MOAYyIE ynpyrocrm (7, J=1-+6), p — IIOTHOCTH KPHCTAJI-
na. Eeanm camrars, uro Me=1, To moncranosxa gopmyx (15), (11) B (o) mpn-
BOJIUT K CACYIONIEMY pes3yJibTary:

(Eu_ﬂﬁ.ﬁ}ﬂasﬂaaz

| o kT S -
2[ (5511_{1'555) ‘333‘3552‘1_ ({:ilcﬂa—ciﬁﬂ_ﬂﬂﬂ{:ﬁﬁ}z]

(16)

B mzorpomnom mpejerxe m3 (16) cmemyer gopmyna Beprmana — Buxroposa.
B npejenxe cHIbHOH AaHH30TPOIHMM, KOTAa css—0, m3 (16) momygaem BhIpajie-
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aue (4). Qopmyasr (15), (16) cupaBeguuBhI Tak:ke B cAyYagX, KOUA B CH-
CTeMe KOODJHHAT, CBA3AMNOIl ¢ HanpasjenneM PacHpPOCTPAHENHS U HOPMAILIO
K IOBePXHOCTH, OTIHIHBI OT HYJA TOJbKO T€ ke YOPYTHO MOAYIH, 4TO H B
MaTrpuie MOAyJael poMOHYCCKNX KpHeTamwinoB. B 3THX caydagx mop yopyraMm
MOAYJIAMH, BXxogaummn B Gopmyast (15), (16), caemyer mojpasymeBaTh HX
SBHAQUCHUSA B COOTBETCTBYOLIMM 0o0pa3zsoM HOBEPHYTOI cHCTeMe KOOpIIuaT.

Obaacrs npumennmoct dopmyas: (16) pruouaer B ceds ofnactu upu-
menuMocr dopmyas (1)—(4), r. e. dopmyna (16) npumennma Kak K TIIy-
OOROIIPOHMKAIONIHM, OJIN3KHM K 00BeMHBIM BoJHAM Paleg B CHILHO AHH30-
TPONIBIX KPHCTAMIAX, Tak H K BoxdaMm Paies B ciabo anm3oTpomusIx cpeax.
B xauyecrse npmmepa npusejem pesyabrTaTsl s GasmcHON IIOCKOCTH KpH-
CTayIoOB cynbuia Kajmus B npenedperkenun mubesonddenrom. Mz pesyis-
TATOB YHCAEHHBIX DACUETOB, NPOBejleHHLIX B pabore [21] ¢ memoxbzosapmem
TOUIOre AHCHePCHOHHOrO ypasuenus, ciaegyer, uro n=0,967. Ilpn rex mxe
SHATCHHAX YOPYTHX MOJyJIei, 4To HCIodb3oBajauch B pabore [21], dopmyna
(16) maer n=0,969. Xopomee copmagenue 3THX 3HAUCHHI CBAZANO C TEM, UTO
npuOIMKenus, HCIONIb30BAHABE NP BhiBoge (opmyast (16), mua cynnduna
KaJMusA BBIODOAHAITCA ¢ BBICOKOH CTCHEHBLIO TOUHOCTH.

Ecnm kpucramibr we sBIAIOTCH Caado anM30TPOLHBIME, & CKOPOCTH BOIH
Pajiess mocTaTodno cHibHO cMelieHa OTHOCHTENBHO CKOPOCTH CHBHTOBBIX BOJH
BePTHKAJBHOM TOAspu3anuu, gopmyna (16) uMeer HHIKYIO TOYHOCTH. BoOJb-
el TOTHOCTH MOMHO JOCTHYDL € IOMOHILIO HPOLEAYPEI, IPUMeHABIIeHCH Npu
Bhisofe opMynsl- (9). Ilpocrefinmum sapuanToM Opu BTOM OBLIO GBI HCIOIb-
30BaHME B KaYecTBe HAYAJbHOTO NPHOMHMKEHMA TOTOo jKe YACIeHHOro 3HATe-
HHA, 4T0 M B H30TponHoM cayuae, bonee mpeanoururennpnpiM (gamomuM Gosee
TOUHBIE Pe3YJABTATEI) B pAjie Clyuyaes SBIAETCHA LOAXOM, ONMCLIBAEMBIH HHKe,
pi KOTOPOM 1o CBA3LIBAGTCA €O 3HAYEHHAMN YOPYTHX KONCTAHNT H NOPH HX
H3MEHEeHMI YIUTHIBAET CMCIHIEHIEe 1) OTHOCHTEeNBHO eIHIILI.

Aas mocienyoomux BolwHCAeHHE mucnepcuonnoe ypasuennme (13) ymroGmo
pPeJICTABUTE B BHJIE

Dyp=asn’ta.n'+a.n*+a,=0, (17)
rie
g= (533_"355] fﬂ'.-aam

{la=—’1—2{611ﬂ33—5132}!} ("333-‘355) +c14/Cas,
ﬂzz{ﬂufas—“ﬂmﬂ)zf (Ezaf.@ﬁ)24"2(511533_3132) !{ﬂﬂacﬁﬁ),
W= (5111333—1‘1'132)Er’(ﬂasﬂsﬁ)z-

B arux obosmauenuax dDz/0n=2n(3asn'+2a:n"*+a,). Ucxopa us marHOrO
BhIpasKenus, OygeM HCIONB30BATH B KAYECTBE 1); OJMMH M3 KOPHeH ypaBHEHHS
3o +2a:M" tasc=0. [aa BEIMONHEHUs TpegenbHOTo Tepexofa K H30TPOI-
HOMY CJHY9al0 3T0 JoJKkell OBITh KOpenb

No'= [—a,— (a.’—3as’c) "]/ (3as) . (18)

Hisn onpepenenus Bxofauiero ciofa koadduiuenta ¢ gucnepcHoHHOe ypaB-
neune (17) samumrem B Bune 3aen'~+2aim*= (4a,n°+3a.n +a.,m*+a,) /n® Omen-
Ka TTPpaBoOM YaCTH BTOT0 BhIpasKeHus B npubmmmsennn =1 naer

ﬂz(_‘iﬂﬁ_:aﬂg—ﬂg“ﬂg)!ﬂg‘ (1!})

B uzorponroM npegmene mz (19) caenyer ¢=12, uro coBmagaer ¢ COOTBETCT-
BYIOIIMM 3HAa4YeHHEM, WCHONbL30BAHHBIM 1pH BeBome (opMyant (9). Kpome
TOoro, upu BHIOOpe suavenus ¢ B ¢opme (19) smamenarenn (popMmynsr KA M
Oyner npomopnuoHasen, kak u B popmymax (12), (13), muosmuremio (0D z/dn+
1+2D5) |nevs. Taxum oGpasom, seion popmyunst (9) measHo Bee e Gasmpyercs
Ha MCIONB30BAHMN NMPUOIHKeNHa 1~ 1, HO He B KavecTBe HAYAJHHOTO IIPHOIIH-
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MREHHA 1o, A MIA HAXOMJEHHA CAMOT0O 1)y, XOTH HENOCPEACTBeHHO NPH BHEIBOE
(9) wmcmonsszoBasmcs jpyrume coobpasmenusi. Ilogerasuas pamee HopMyIBl
(17)—(19) B (), OPUXOAEM K ¢IEAVIOIEMY BhHIPAsKeHHIO;
(9a.as+2a,*—15as*c) no— (9a,as—a.asc) /o
18a, (4as+3a.+2a,+a,)

1 : (20)

B usorponunom mnpepese nz dopmyns (20) caepyior dopmyuast (9), (10).
B ciyuae cunbnoit anusorponnn (¢5;—0) mz (18) caexyer

TIHEE _'311*353.;r(f’l1f;3.1_'f:!32}- (21)

llogcranoska (opmynsr (21) B (20) naer B mpenene c;;—~0 cosunagaiwmee c
(4) Bmipaykenmue, T. e. Bpipasieune (20) Bratouacr B cedd KAK YACTHBI CIy-
vail m popmyant (9), (10) n popmyny (4).

Jua anmiocrpaiiun crenenn Touarmoctu Qhopumyasl (20) paceMorpuM ee npu-
MeHeHIe K BoianaM Poies, pacnpoeTpaugionyiMcsa B KyOMIecKHX KPHCTAITAX
(€11=Css, Cuu=Css, C12=C13), MEKJAY VUDPYTAMH MOJYIAMH KOTOPBIX BBLITION-
HAOTCHA COOTIOIIEHT 5

en=2¢=2¢y1. (22)

JTHM COOTHOLIEHUAM TPHONHKENHO YIOBJIETBOPAIOT YIPYIHe MOOVIH pAAa
KpucTalyios rpymibst Ay By [22]. Ilpu sentoawennm (22) mmenmepcmonmoe
ypapHeHne (15) umeer caenyiomue mpocThie PeImeris:

N2=3, M.:=(3£V3)/2. (23)

W3 mmx KopeHs 1), cOOTBETCTBYIOUIMIT Boaune Pajies, 10BOILHO CHJILHO CMeEITeH
otHOcuTe b0 emmauiel (N=~0,796), 1. e. paccMarpuBaeMslil cayuail oTHOCH-
TeIbHO HeOIaronpuaTen jUig NPHMEHEHHS IOJYUYCHILIX TUPUGIUHEHHBIX BBI-
paxsenuii. Tem He Menee nmojgydaemoe mpu pacdere mo opmyne (20) gmenen-
moe suadenmne 120,769 nosonnpuo O0amako ® rounomy. lpiuMmenenne gopMyns
(20) ® mpyrmM caydasM TOKA3bIBAET, YTO ¢ € IOMOLIBIO MOMHO HOOHTLCH
VIOBIETBOPHTEMLHON TOTHOCTHM pacdera NPH YCJAOBIM, €CII 3HaAYeHHF BCIIO-
MOTATeJABHBIX TapaMeTpos ¢ M 1), H3MEHAWTCH I KPHCTANLJIOB He 0YeHb
CHJBHO (COXPAUAIOT 3HAK M IOPHA/0K BEJIMUNHLI) B CPaBHEHUH ¢ MX 3Hade-
HIAMY JITA H30TPOIMHBIX Cpejl.

B cayvaax #eoOXo/MMOCTH IIpoBefieHus (0JICe TOUYHBIX BHITHCICHHIL 110JY-
JeHHble B Hacrosijeil padore Boipaskenus (16) m (20) moryr ObITH HMEmOJB-
30BaHbl B KaYecTBe 11aYajbHOro IPHOJMIKEHMT, B TOM THCIC M IPH pacyerax
ANH30TPONNH CKOPOCTH IIOBEPXHOCTHRIX Boam ma JBM. B uwacrmoern, tarmm
obpazom ¢ noMouibio GopMyasr (9) MOMKHO TNONYIUTDL I KOHKPETHBIX KpPH-
CTAJIOB KOJAMYECTREHHYI0 OLEHKY CTeHeHH TOYHOCTH 3THX BBIpaKeHmii Oea
HAXO0KIEHH TOYINOTO PEIleHrsd AUCHePCHOHIOTO YPaBHEH L.

Ilepen cmaueii pammoii crathit B HadOpP aBTOPY CTAX0 HU3BECTHO, UTO B
monorpacmn [23] npusepeno Ges BuiBojla cieuyoiee npubaMKeHHOe BHIPA-
JHeHMe JIIIA cROpocTH Boju Pages:

onl0=(0,862-+1,44v) [ (1+). (24)

JTO BRIpa;KeHNe TPAKTHYECKU COBIANaeT ¢ MOJYYeHHOH BEHIIe (OPMYIIoil
(10). Opgmaro oramune B nochaefueMm sHake unciaoBoro woadgdunmenra 0,862
(24) n B (10) ne mosBodsier ¢femath ONHO3HAUHEIT BEIBOJ O clocofe I1OJIY-
yeHna dopmyasr (24). _

Aprop npusnarenes P. H. BukropoBoii 3a npefocTaBieHHYI0 BO3MOMIIOCTD
03HAKOMITHCSA ¢ H3laHueM MomHorpadum (7] ma auramiicKoM sI3BIKE.
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V,G, Mozhaev

APPROXIMATE ANALYTICAL EXPRESSIONS FOR A RAYLEIGH WAVE
VELOCITY IN ISOTROPIC MEDIA AND ON A BASAL PLANE
OF HIGHLY SYMMETRICAL CRYSTALS

Different ways of the derivation of approximate analytical expressions for the
Rayleigh wave velocity in igolropic media and on the basal plane of orthorhombic, tefra-
gonal, hexagonal, and cubic crystals are investigated. The Bergmann — Viktorov for-
mula for the Rayleigh wave velocity in isotropic media is generatized for the anisotro-
pic case. One more formula which is more accurale in the isotropic case than the Berg-
mann — Viktorov one is obtained.
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