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Kontpons wm3nmenuii cinoxxHoi (HOpMBI OCOOCHHO 3aTpyIHSETCS, KOT/a OHHU
UMEIOT KIMHOBUAHYIO ¢opMy. B 3ToM ciydae A yCHEIIHOrO HpPOBEAEHUS
YIBTPa3ByKOBOTO KOHTPOJISI HEOOXOAMMO 3HATh XapakTep IBWKEHUS BOJIH B
YIJIOBBIX 00JacTAX KOHTPOJIMPYEMOro u3zienus. Jlo HacTOsIIEero BpeMEHH BOIPOC
OTHMCAHUsl PACIpOCTpPaHEHUsI BOJIH B JTHX OOJIACTAX OCTAaeTCs akTyalbHbIM. B
JAHHOM COOOIIEHUU KJIACCHYECKMMU METOJaMM IIOCTPOEHO peIIeHUe 3ajauu
dbopMHUpOBaHUS aKyCTUYECKOTO TOJISI B KIIMHE MAJIOrO YIJIa PACKPBITHA, MO OHOMN
U3 TOBEPXHOCTEH KOTOpOro ABMKETcsl BoiHa Poanes. [lomyueHHble BbIpakKeHUsS
OITMCBIBAIOT IIPOCTPAHCTBEHHEIE CTPYKTYPBI nudparupoBaHHBIX BOJIH,
COIVIACYIOIIUECS ¢ U3BECTHBIMHU U3MEPEHUSMHU.

KiroueBple cioBa: yapTpa3BYKOBOW KOHTPOJIb, IU(paKLUs, OCTPOYTOJIbHBIH
KJIMH, aKyCTHYECKOe I0JIe.

BBEJIEHUE

B3aumoneiicTBue paNeeBCKUX  HEOJHOPOAHBIX BOJH C HAKIOHHOMW IJIOCKOCTBIO
MPEJICTaBIsIeT cO0OW HMHTEpPECHOE SIBICHUE, OOBSICHEHHE KOTOPOrO J0 CHX IMOp OCTaeTcs
OTKpBITHIM. Kak mokazanu mepBble SKCIepUMEHTalbHble HaOmioaeHus [1], mpoBeneHHBIE
MoJIBeKa Has3ajd, YIVIOBbIE 3aBUCUMOCTH MOAyJeH KOd(h(UIMEHTOB OTpaKEHUs U
MPOXOXKACHUS TOBEPXHOCTHBIX BOJIH HMEIOT CIIOKHBIM OCHMJUIMPYIOIIUKA XapakTep. B
TEOPETUYECKOM IJIaHE TOYHOE PEIICHUE 3a]a4H MOJTYYSHO TOIBKO I OONBIINX YIIIOB KIMHA
(o > 90°), xorma MpOCTpaHCTBEHHAsI CTPYKTypa aKyCTHYECKOTO IOJIs, HAOETaroIero Ha ero
pebpo, ocraercs HemzMeHHOM [2, 3]. Ilpu mManbIX yriax moJ BIMSHUEM BTOPOI IpaHM KIIMHA
NPOMCXOTUT M3MEHEHHE CTPYKTYPHI MAJalomero Ha pedpo KIIMHA IO, 4TO BeIeT K Ooree
CJIO)KHOM KapTuHE aKycTuueckoro mois. Kak Oyzaer moka3zaHO HUXKeE, OCHOBHBIM MOMEHTOM
IPY PELICHUH 3TOW 3aJauu SBIAETCS y4eT (PU3NUYECKUX OCOOCHHOCTEH aKyCTHYECKOTO IO,
BO3HMKAIOIIUX IIPU PACIPOCTPAHEHUN BOJIHEI B KIIUHE.

1. TIOCTPOEHUE PELIEHUA

[TomHOE BOJTHOBOE TOJIE B KIIMHE MPEIICTABIISET COOO0M CyTNEepPIO3UIIUIO YETHIPEX BOJH:
1) mamaromield MOBEpXHOCTHOM, 2) OTpakeHHOU OT pebpa kivHa, 3) mpomieaneid Ha BTOPYIO
rpaHb KIUHA, 4) TPaHCHOPMUPOBAHHBIX 0OHEMHBIX.
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OBOJIOIUS CTPYKTYpHl Majarolield BoJiHbI Pajess mpu IBHKeHUH M3 OECKOHEYHOCTH K
pebpy kmmHa paccmoTpeHa B [4]. Kak mokaszamym TeopeTHUecKHe WCCICAOBaHMS, NPH
npuOIIKEHUU K pedpy BOJHA pa3fensercs Ha JBE COCTaBJISIONINE: aHTUCUMMETPUYHYIO U
CUMMETPUYHYIO MOJIBI (puc. 1).
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Puc. 1. JIlunaMuka U3MEHEHHUSI CKOPOCTH PAJICEBCKOM BOJHBI MIPU IPUOIIKEHUH K peOpy
Iu1st yrioB kinuHa o) = 20° (kpusblie 1, 2), u ap = 10° (kpuBsie 3, 4),
0 — paccTosiHue 10 pedpa

M3BecTHO, YTO MpH pacIpoCTpaHEHHHM B YNPYTUX Cpelax CKOPOCTh YJIBTPa3ByKOBOW
BOJIHBI OCTAaeTCs HEM3MEHHOH. B KIMHOBHIHON IUIaCTHMHE OHA MOHOTOHHO HM3MEHSETCS:
CKOPOCTh CHMMETPUYHOW MOJBl pAacTeT NpH NPHOMMKEHMH K pedpy A0 CKOpPOCTH
IPOJOIBHOM BOJIHBI, @ CKOPOCTh aHTHCUMMETPUYHON TaaeT 10 HYJIS.

XapakTep pacmpoCTpaHEHHs BOJH B KJIWHOBUAHOW IUIACTUHE OTIMYAECTCS OT
IUIOCKOMIApaJUICIbHOM:  BOJIHBL, CMEUICHUS YacTUI] B KOTOPBIX AHTUCHMMETPHYHBI
OTHOCHTENBHO TUIOCKOCTH CHMMETPHH KJIMHA, TOXOAAT J0 ero pedpa. BomHsl apyroro tuma
HE JIOCTUTAIOT KPOMKH KJIMHA, a TIPOXOIST TOJIBKO 10 ONMPEAETICHHOTO PacCTOSHHA 10 pedpa,
o0Opa3ys «mpoOky». Pasmepbl obmactu («mpoOku»), Kyda HE MPOHHKAIOT MPOAOJbHBIE
KoJIeOaHHs, CYIIECTBEHHO 3aBHCHUT OT YTJIa KIIMHA.

Pacuer moka3pIBaeT, YTO NeEpecTpoiiKka YHMMOJAIbHOH B OWUMOJANBHYIO CTPYKTYpY
IPOUCXOIUT TPHU ONPENEICHHOM KPHUTUYECKOM pAacCTOSHUM OT pedpa KiIWHA, DPaBHOM
HPOTSHKEHHOCTH «IIPOOKM:

(=19 /pa(MM). (1)

X. b. Tonunos
K pacuyety andpakunm paneeBckMX BOJSIH B OCTPOYro/IbHOM KJIMHE
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2. OIPEJIEJIEHUE AKYCTUYECKOI'O I10JIS1 HA IIEPBOM I'PAHM KJIMHA

AKycTHYeCKOE TI0JI€ Ha MEPBOMl I'paHU KJIMHA OINPEAEIAETCs MaJarolled U OTpaXXEHHON OT
pebpa BonHamu. [Ipu npubmkeHuu k pedpy B TOUKe o, (puc. 1) mpoucxoaur nepecrpoika
najaromed YHUMOJIATbHOW TIMOBEPXHOCTHOM BOJHBI B OMMOJAIBHYIO, COCTOSIICH W3
AHTUCUMMETPUYHOW M CUMMETPUYHOW MOJ. AHTUCUMMETPUYHAs MOJla OTPa)Xaercs OT
KPOMKH KJIMHA, 2 CHMMETPHUYHAs MOJA OTPA)XaeTCsl Ha OMNPEIEICHHOM pPAaCcCTOSHUU OT €ro
KpoMKH. CKOPOCTH 3THX MOJ MO Mepe ABIKEHHUS NPUOIMKAIOTCA K CKOPOCTH PAJICEBCKOM
BOJIHBI, W Ha TpaHulle MpoOKW QopMuUpyeTCs OTpaK€HHas poiJieeBCKas BOJHA,
MIPEACTABIISIIONIAS CYMMY MPOAOIBLHOM M MOTepeyHoi Kosebanuit [1]:

U,=U,+U,. ()

HanomuuMm TaKKC, 4YTO COCTaBJIAIOIIUC pBHCeBCKOﬁ BOJIHBI CBA3aHbI MCKAY coboii u

caBuHyTHI Ha 90° (puc. 2).

Uy

Puc. 2. CMmemeHus B BoyiHe Panes

[To Mepe nBMXKEHHS MPOUCXOTUT IOCIIENOBATEILHOE B3aMMHOE MEepeKaylBaHUE SHEPTUU
OJIHOM cocTaBisOIIed BOJNHBI B Apyryro. IloaTomy 3TH cocTaBisioliue SBISIFOTCS BYMS
CTOPOHAMU OJHOM P3JICEBCKOI BOJIHBI, MOAOOHO TOMY, KaK JJIEKTPUYECKOE U MarHUTHOE
MOJIsl IBJISIIOTCS. COCTABISIOUIMME €IMHOTO 3JIEKTPOMArHUTHOTO MOJISI.

[TockonbKy aHTUCUMMETPUYHAsT M CHUMMETPUYHAs MOJbl MPU OTPAKECHUAX MPOXOIAT
pa3IUYHbIE PACCTOSHUS, TO aMIUIUTY/1a PIJIEEBCKOM BOJIHBI MIPU UX HAJIOKEHUU OIPENeTUTCS
CABUTOM (a3 MEXy HUMHU:

U, = (U +U2 +20.U, cos(5p)). 3)

Jlis ynoOcTBa HanbHEMIIMX pacyeTOB W3MEHEHMsS CKOPOCTH CHMMeTpu4Hoil V (p)u
aHTUCUMMETPUYHON V() MOJ pacCUMTaHHBIE TEOPETHYECKUE KPUBBIE AalIIPOKCUMUPYEM

3aBUCHUMOCTAMM

V.(p)=1-exp(=2p), V(p)=exp(p-0.76)7", (4)

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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U TOT'/Ia pa3HoCTh (ha3 Mex Ay HHTep(EepUpPYIOLIMMHI BOJTHAMH ONPEIEIUTCS KaK:
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Pe3ynbraThl YHCIEHHOTO MOJEIMPOBAHUS 3aBUCUMOCTEH MOyl  KOX(pHUIMEHTa
OoTpakeHUs BOJHBI Pasies mpuBeseHa Ha puc. 3 (3KCHepUMeHTalbHbIE TOYKHY U3 [1]).
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Puc. 3. YrioBas 3aBuCUMOCTh MOIyI sl KOG UITMEHTA OTPAKEHHS PIJICEBCKOM BOJIHBI HA
MEepBOM I'paHH KJIMHA

3. OIPEJEJEHUE AKYCTUYECKOI'O ITOJIS1 HA BTOPOU 'PAHU KJIMHA

IToBepxHocTHass BomHa U, pacnpocTpaHssch II0 OJHOW TIpaHU KJIWHA, BBI30OBET
HEOJJHOPOJHOE BO3MYIICHUE YaCcTH MMOBEPXHOCTU Ha JIPYyroil rpaHu, KOTopoe OyleT SBISAThCS
UCTOYHUKOM BosH U, Ha BTOpo# rpanu knuHa (puc. 4). O6pa3oBaBirecs BodHbI Pases mpu
OTpa’KeHUH OYIyT ONpPEesATh aKyCTHUECKOE MoJIe Ha 3TOM I'paHH KIIMHA.

OnpenenuMm BHayaje aMIUIMTYyly BO3HHMKAIOIIMX HAa IPOTHUBOMNOJOXKHON TIpaHH
MIOBEPXHOCTHBIX BOJIH.
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Puc. 4. Cucrema xoopauHat

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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HeonHopoaHoe BO3MYyIIEHHE YacTH MOBEPXHOCTH MOXKHO TPEJCTABUTh MaTeMAaTHUECKU B
BHUJIC MPOCTPAHCTBEHHBIX rapMoHUK Dypwe. PacnpocTpanstomumMuca OyIyT T€ BOJHBL, Y
KOTOpBIX, k <k, , Tae k, — BOJHOBOE 4YHCIIO PIJIECEBCKOW BOIHBL. l'apmMoHuku ¢ k >k,
COo37al0T BOIM3U pedpa «ONIKHee aKyCTHYEeCKOe IOJIe» BOJNH € OBICTPO 3aTyXaroLUIUMH IO

Mepe paclpoCTpaHEHHs aMIUIUTyAaMu cMelieHuid. apmonuku ¢ k =k, cozmaayT mose
p2JI€EeBCKUX BOJH, a ¢ k <k,, — moJe paccerMBaeMbIX B ITyOb cpelbl OOBEMHBIX BOJH C

a3UMYTAIBHBIM pactpeelieHHeM aMIUTATYT CMEIICHNH. BTopudHbIe BOJTHBI BEI30BYT B CBOIO
oduepeslb BO3MYIICHHWE YaCTH IIOBEPXHOCTH Ha TEpBOW rpaHu kKimHa W T.A. Cremyer
OTMETHTb, YTO AMIUINTY/a BO3MYIICHUH C KOKIBIM OTPAKEHHUEM OYyIeT YMEHBINATHCS, T.K.
BO3HHKAIOINE OOBEMHBIC BOJTHBI OyIyT YHOCUTH SHEPTHIO OT pedpa KIIMHA.

Takum 00pazoM, TIpU OTPAKEHUH PATEEBCKUX BOJH OT MOBEPXHOCTH IPOTHBOIIOIOKHOM
TpaHM KJIMHA MTOCIIE0BATEIIFHO BO3HUKAIOT BOJIHBI HA OJJHOM M Ha IPYTOM IpaHU KIIMHA.

OmnpenenviM aMIUIMTYy CMEIIEHWA Ha BTOPOH TpaHW KIWHA TIPH OIHOKPATHOM

OoTpakeHWH. PernieHue MOMKHO YIOBIETBOPSITH CTAaHIAPTHBIM ypPaBHEHHSM aKyCTHKH IS
U30TPOITHOTO TBEPJIOTO Tea:

AU, +k}U, =0,

(6)
27 _
AU, +kU, =0,
C TPaHUYHBIMH YCJIOBUSIMH TIpH z = 0:
ou, oU, 0
/’l + = _O-xz’
Ox 0z
(7
oU oU. oU
Qu—=+ A —=+—=* |=-0o,
0z Ox 0z
31ech k,=wl/c,,k,=w/c, ¢€,C, — BOIHOBbIE YHCIA M CKOPOCTH PACIPOCTPAHEHHS,
COOTBETCTBEHHO, MPOJIOJBHBIX W MONEPEYHBIX BOJIH, @ — KPYroBas YacToTa, O-fZI/I o—fz —

HaIpsHKEHUS, BBI3BIBAEMBIE CMEIICHUSIMH HCXOJHOM P3JIEEBCKOW BOJIHOM HA IMOBEPXHOCTH

BTOpOU T'paHu KJIMHA, A, — NocTosHHBIE Jlam».

Takum o0pa3zom, cuctema ypaBHEHHH (6) ¢ TpaHUYHBIMH YCIOBHUAMHU (7) TOIHOCTHIO
OTMCHIBAET MPOCTPAHCTBEHHYIO CTPYKTYpPY IOJsl HA BTOPOW IpaHM KinMHA. BrimsHuem pebpa
KJIMHA Ha PAaCCESHHOE TI0JIE 1 MHOTOKPAaTHBIMU OTPAKEHUSIMH OT €r0 KPOMKH IpeHeOperaem.
Kak Oyner mokazaHo HMKE, YJIOBJIETBOPUTEIBHOE COBMAJEHUE OSKCIEPHUMEHTAIbHBIX U
TEOPETUYECKUX KPUBBIX CBUAECTEIBCTBYET O PABOMEPHOCTH MPUHSITOIO AOMYIIEHUS.

[Ipumensis npeoOpasoBanust Dypbe, MNOIYYUM B SBHOM BHUJE BBIPAKEHUS I
MNOTEHLIUAJIOB:

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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q,
k, (6)=k, cos@+q,sinb, k,_(0)=k, cosO+s,siné,

k, (0)=k, sin@+gq,cosb, k, (0)=k, sinf+s, cosb.

Ha puc. 5 npexacrasiensl pacuyeTHbie (1151 00pasiia U3 aJlOMUHUS) 3aBUCUMOCTH MOJYJIS
K03(pPULIMEHTA TPOXOXKIEHHSI PAJIEEBCKON BOJHBI HA BTOPYIO IPaHb OT yIJla KJIMHA.

ITpu yruie kinHa 55° aMIUIMTY1a CMEIIEHUH PAJIEEBCKON BOJIHBI IPUHUMAET MUHUMAJIbHOE
3HAUEHUE, YTO CBUAETEILCTBYET O HaMOOIbIIEH TpaHChOpPMAIMU MOBEPXHOCTHON BOJHBI B
obbeMHbIe. Takyke OTMETHM, YTO NMPH 3HAYEHHUAX yTila KIWHA MEHBIIUX 25° mpoekmus Ha
BTOPYIO TpaHb KJIMHA BOJHOBOTO BEKTOpa k Majaroliel Ha peOpo BOJHBI 0OJbIIE BEKTOPOB

CABUTOBOM k, M MpOJOJIBHON k, BOJH, HO MEHbIIE pajieeBCKo k, <k, <k <k, . CxopocTb

BOJIHOBBIX BO3MYILEHUI HA MOBEPXHOCTH MPU 3TOM MEHbIIE (Pa30BbIX CKOPOCTEH CABUTOBOM
U TIPOJIOJIBHBIX BOJIH B Cpefie, HO OOJIbIIIe CKOPOCTH MOBEPXHOCTHOM BOTHBI Pases.

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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Puc. 5. Kaptuna cmenieHuii BO30y>KI€HHON Ha MPOTHUBOIOIOKHOM rpaHy BOIHBI Panes mpu
pa3IMYHBIX yriax KiIuHa

OpHako, pu pacrpOCTPAaHEHUH BOJIHBI, IBUXKYIIEHCS BIOJb MOBEPXHOCTH U COCTOSIICH
U3 CIIBUTOBBIX M MPOJOJIbHBIX COCTABJISIOIIUX, MPOUCXOIMUT IOCIENOBaTE/IbHAS B3aUMHas
TpaHchopMalMs HPOJOJIBHBIX BOJH B CIBUIOBbIE M SHEPrHs BOJIHBI OyAe€T MOHOTOHHO
najiaTth, T.K. CABUIOBasi BOJIHA JIBUKETCS MEIUIEHHEE MPOAOJIBHOM. DTO MPUBOIUT TaKXkKe K
MOHOTOHHOMY YMEHBIIEHHUIO CKOPOCTH JIBUXKEHUS JI0 TEX MOp, IOKAa CKOPOCTU MPOAOIBHOMN U
C/IBUI'OBOI COCTaBJISIOIIMX HE BBIPOBHSIOTCSI COOTBETCTBEHHO 0 CKOPOCTH PAJICEBCKON
BOoJMHBL. OObeMHass BOJHAa B 3TOM ciydae He ¢opmupyercsa. IOToT 3¢p¢eKkT sBisercs
creur(UYeckuM B TBEpPABIX TEJIaX U HE UMEET aHAJIOTOB B PYTUX Cpelax.

[Tpu npubamwxeHun K peOpy KJIMHA CUMMETPUYHAs YacTh BOJIHBI TaK)Ke OTpa)kaeTcs Ha
OTIpENIeTIEHHOM PACCTOSIHUM OT pedpa U, CKIIaAbIBAsCh C aHTUCUMMETPUYHOMN, OTPaKEHHOM OT
pelpa, co31aeT akyCTUYECKOe 10JIe Ha BTOPOW I'paHM KIIMHA.

CnenoBarenbHo, BOJMHY Panes, chopMHpOBaHHYIO Ha BTOPOM TIpaHM KJIMHA, MOXHO
NPEJCTaBUTh TOXKE KaK Pe3yJIbTaT CYNEepo3UIUN KOJIeOaHuit:

U, =[U> +U? +20 .U, cos(59)). (10)

ITpuMeHsist BBIIETIPEAIOKEHHY0 METOAUKY PAacyeTa, MOKHO ONPEENINUTh M0JI€ HAa BTOPO
I'paHy KJIMHA.

3aBUCUMOCTh HOPMUPOBAHHON aMIUIMTY/Abl CMEIIEHUH B OTPaKEHHOM pP3JIE€EBCKOM BOJIHE
Ha 3TOH rpaHM KJIMHA IIPUBEJIEHA Ha pUC. 6 (3KCIIEpUMEHTANIbHBIE TOUKH U3 [1]).

OTtmeTnM, YTO C YMEHBUIEHHEM yTIja KJIMHA NaAaeT NEPHUOJ OCLWIISALMMI, CBSI3aHHBIA C
Oosiee OBICTPBIM MPHU OTPAKECHUU M3MEHEHUEM Pa3sHOCTH (a3 MexIy JBYMs MOJaMH BOJIM3U
pebpa.

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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Puc. 6. YrioBas 3aBUCHMOCTb MOJyJIsl KOO()(DUIIMEHTA OTPAXKEHUS PIJICEBCKOM BOJIHBI HA
BTOPOU T'paHU KIIMHA

4. OIPEAEJEHUE AKYCTUYECKOI'O ITOJIAA TPAHCO®OPMHWPOBAHHBIX
OB BbEMHbBIX BOJIH

IIpuMeHeHne MeTOa NepeBaga K MHTETPaIbHOMY IPEICTABICHUIO PELIEHUs PUBOJUT K
AQHAJTUTUYECKUM BBIPAXKECHUSM JIJIS1 ONPECTICHHS aMIUIUTY /] PACXOISAIIMXCSI 0ObEMHBIX BOJIH:
IIPOJIOJIbHBIX:

g oS 7| ki 2kk ks

T, || Pk siny—k, K, siny—k

X

(11)
2k2x thz _k22x + 2k12x _kt2

N : . (2k2 - k2)],
k,simy—k, — k,siny—k,_

U CABUI'OBBIX:

‘ 2 2k —k? 2k, Ak} =k
k, D, k siny—k,  k siny—k,_

(12)

2k2x ktz_k22x+ 2k12x_kt2

+
P k,siny—k,  k,siny—k,_

(2k2 - k2)],

re:
D, =4sin® ycos® y/sin” y —&> —(2sin’ y— 1),
D, =4sin” ycos’ y4/sin’ y —&® —(2sin’ y—&” ),

&=c,/c, y— a3UMyTaJbHBIA YroJl, OTCUATHIBAEMBIN OT OCH Z.

Ha puc. 7 npencraBnens pacueTHbIe (711 00pasia U3 aJlOMUHHMS ) 3aBUCUMOCTH aMIUTATY I
CMEIIEHHUH B IPOIOJIbHBIX U CABHTOBBIX BOJTHAX.

X. b. Tonunos
K pacyeTy andpakunm paneeBckMX BOSIH B OCTPOYroSIbHOM KJIMHE
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Puc. 7. Kaptuna mosnst 00beMHBIX CIIBUTOBOM U TIPOOJILHON BOTH

N3 sHepretnueckux cooOpakeHUH CIeIyeT, YTO YMEHBIICHUE aMIUIUTYIbI PAJICEBCKOM
BOJIHBI, BO30Yy’>K/IaeMOW Ha BTOPOW TpaHW KJIWHA, CBSA3aHO C TpaHcopManuen 0O0bEeMHBIX
BOJIH. JTO YTBEP)KJIEHUE COTJIACYETCS] C PACCUMTAHHOM YIJIOBOM 3aBUCHUMOCTBIO aMILTUTY](
CMelieHnd B 0OBEMHBIX BOJIHAX — MHHHMYMBI aMIUIATYJ CMeIleHud BoiaH Panes (puc. 5)
COOTBETCTBYIOT MaKCHMyMaM aMIUTUTY]] 0ObEMHBIX BOJIH (pHcC. 7).

3AKJ/IIOYEHUE

B nanHoM cooOuieHnu ObUIM pacCMOTpPEHbl (U3NYECKUE acTeKThl BOZHUKHOBEHUS OIS
MIOBEPXHOCTHBIX U OOBEMHBIX BOJIH, BBI3bIBAEMBIX HEOJHOPOJHON BOJHON Ha HAKJIOHHOW
wiockocTd. OJIHaKo MosydeHHbIe (POPMYJIbl, IPABUIIBHO OIMUCHIBAS ITO SBJICHUE, COAEPKAT U
JpyTyto mosie3Hyro uHpopMmammioo. MccnenoBanue audpakiuy MOBEPXHOCTHBIX BOJH
BBISIBUJIO MHTEPECHBIE A(PQEKTHI, MMO3BOJUBIINE IIIyO)Ke MOHITH CBOWCTBA HEOIHOPOIHBIX
P3JI€eBCKUX BOJH U HAOMI0/1aTh UX HOBBIE IIPOSIBIICHUS.

OTMmeTuM TakXke, 4TO aHaIU3 IOJYYEHHBIX KPHUBBIX IIOKA3bIBAET, YTO MPEIJIOKEHHAS
¢u3uyeckas MOJENb, ONUCBHIBAIOLIAS HBOJIOLUI AMIUIMTYJ KOJeOaHUH HOBEPXHOCTHOM
BOJIHBI IIPY MaJIbIX yIilaX KJIMHA, COOTBETCTBYET Ha0JIt0JaeMOM TMHAMMKE JBM)KEHUI BOJIHBI.
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