3akaoueHune

Ha ocHOBaHMH NPOBENEHHBbIX UCCIEJOBaHMi B MOHOTrpaduu fo-
Ka3blBaeTcsl akT CylecTBoBaHus 3¢ deKTa AUCIEPCHOHHON ped-
pakumu; Kak 0000Imaonui paboTy pe3y/bTaT BbIBOASATCS YpaBHEHH
MoauHUMPOBAHHOTO BapHaHTa NMPOCTPAaHCTBEHHO-BPEMEHHOM Ieo-
METPUYECKOM ONTHUKH [JIs JINHEHHBIX CPEJl C YaCTOTHOM UCTICPCHEH.
B oTnuyMe OT CTaHHApTHOrO MOAXOJa, KOrfa B KaueCTBe MOMENIH
NOJsl UCIOMB3YETCS JIOKAIBHO-IUIOCKAsi OIHOPOJAHAsh MOHOXpOMAaTH-
yeckasi BOJIHA, ABJISAIOINAsACS TOYHBIM pELIEHHEM BOJIHOBOrO ypaBHe-
HUsl B OJIHOPOMHOM Cpefie, Mbl HCIIONBL30BaNH 6ojiee afeKBaTHYIO MO-
JieNb IaBHOHEOHOPOIHON BOMHBI B BUAC (PYHKIHMU DUPH, KOTOpas
SIBIISIETCS TOYHBIM PELLIEHHEM BOJIHOBOTO yPaBHEHHU [Is1 3a/1a4M ped-
PaKLHH B JINHEIHOM CJIO€ U B HALIEM CllyYae 3ajaeTcsl ypPaBHEHUEM

0’A of B 0 o’ d, | dw, P

dy* ¢ 9y 2¢% 9y 2ct 9y y==

TeM caMbIM, Mbl HE OTPAaHHYMINCH TOJBLKO [BYMsI WICHaMH
nydeBoro psaa (4.2), kak 3To uMeeT Mecto B crangaptHoi [IBI'O 1
4TO SBJISIETCA TMPHYHHOR CHCTEMATHYECKOH OUIMOKH, a [AOMOJIHU-
TENbHO YWIH BKJaj OECKOHEYHOH CyMMbl aMIUITHTYIHbBIX MONPABOK
(4.5), KOTOpBIE U JATH PE3yJbTUPYIOLIYIO HHTETPaJbHYIO MONpPaBKY,
3HAYMMYIO IJIsi ONUCAHUs pedpaKlyH.

IMony4eHHOe NpuGIHUXEHNE B IBHOM BHJIE ONMHUCBHIBAET d(pdexr
MUCTIEPCHOHHOM pedpakLyUH 111 4aCTOTHO-MOAYIHPOBaHHBIX BOJIH, 2
TaKXe KOPpPEKTHPYET ONKCaHKe OObIYHON pedpakiyy AN HEMOMY-
JMPOBaHHBIX MOHOXPOMATHYECKMX BOJIH B MUCTIEPTHPYIOLIUX CPEAaXx.

Huxe cBefieM BMeCTe Bce MOJNYUYCHHbIE ypaBHEHUS [IPOCTPAHCT-
BEHHO-BPEMEHHOU I'€OMETPUYECKOH ONTHUKH [Jis NPOU3BOJIBHOTO
3aKOHa YaCTOTHOMW JUCHEpPCHH, 3aJaBa€MOro BOJIHOBBIMH YypaBHe-
nusime (1.1a), (1.2a):

dar

da ¢

v, =02L;
£,
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dt
Oy =0’ (g, —€);
dv C2 2(0 2
—E =5 Ve + 15V g - o5 Vo, +
dt 2e 2¢g,
0 0 0
2 2
C°®,, C°W,,
3 4VL M 23 Vo
2g, £,0

k. elw?

dA _ ﬁ[ ¢’ D—(] _Ck )Q ® Jey

2¢’k, oy 2c*k, 9y

dD_ (o 9, 1 a(oMz_
dt £,0

1 o0, o % o, Q4

1

28,0 0y’ 28, 0y (e -0,) £,m —w,

x(mlaﬂ__af)_ﬂz_)gv_iDZ;

dy Ody €00
2
dt  k, €ok, €0 )

_( © g | 8wM)Q _

dQ, ?
v _ 1 do, o %Qr—C—QD+
dt 2e,0k, dy  2g5k, dy )

1 %k
H—=le.Q,.
k, g0 ’
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+ ———————— —
b 2g0k, dx  2e,mk, Ox

X

|

131



SIICCL HCIIOJIb30BAJIUCH CIIEAYIOIIIUE 0003HaAYECHUSI:

ok, ow ow
p=22; @, =-22; @ =22
dy g ox Y dy

rae D — pacxoguMocCTh jyya, 2, — K03(PUUUEHT POJOILHON Yac-
TOTHOM MOMYALMH, £2, — KO3(PDUIHUEHT NONEPEYHOR YACTOTHOH MO-
AYJISALAH.

Jnst yacTHOroO ciay4as IIa3MONOJOOHOM AUCIIEPCUM, ONUChIBAE-
Mo#l ypaBHeHueM Kneina-I'opnona (1.7), atn ¢opMyiibl UMEIOT
6onee npocroi Bux (6.3)—(6.10), npuBegeHHbI B riaase 6.

HekoTopasi rpOMO3AKOCTb NMONHOK CHCTEMBI JIy4EBbIX YPAaBHEHHH
OIpaBbIBAETCS MOSBUBIIENCS BO3MOXHOCTBIO HCKYCCTBEHHO YIpaB-
JSATH BOJHOH B NHCHIEPrupyloled cpefge nyteM (GPOPMHPOBaHHS €€
CTPYKTYpbl HIpH HU3JIyYEeHHH, HE TOBOpS yX€ O TOM, 4YTO 3TH
ypaBHEHHUs Aal0T BO3MOXXHOCTb 00JIee€ TOYHO, 6€3 CUCTEMATHYECKUX
omKOOK OMHUCHIBATh pedpakunoHHbie 3 dekThl. Kpome TOro, onn
JEerKO HHTErpUPYIOTCSl YHCIEHHBIMH METOMAMH, a JUIS ONHCaHHs
HEMOJYJIMPOBAHHBIX BOJIH JOCTaTOYHO NEPBBIX NSTH yYpaBHEHUH
NPUBETIEHHOTO BbILIE psAfia.

Kak Mbl yXe KOHCTaTUpOBaiHd, cTaHgapTHbIil BapuanT I1BI'O
AMEeT OrpaHHYEHHOE HCIONIb30BAHUE NI OMHUCAHMsA pedpakuuu
BOJIH B JUCIIEprUpYyIomuX cpeaax. Ero MoXHO paccMaTpuBaTh JHIllb
KaK HEKOTOPYIO aCUMIITOTHKY F€OMETPUYECKOH ONTHKHM JIJIsi HEMONLY-
JIUPOBAHHBIX BOJIH B YCIOBHSIX OCTAaTOYHO cjiaboil aucnepcuu. B To
3Ke BpeMsl, KaK CJIe[yeT U3 NPHUBECHHbIX YPaBHEHHH, CTaHIapPTHLIA
BapHaHT [aeT NpaBHJIbHOE ONMUCaHKEe pedpaKuuu B GE3NMCIEPCHBIX
cpenmax:

dt 26

Hike MbI nonbITaeMcsi HOSICHUTH PHYKMHY, 110 KOTOPO# I1aBHas
HonepeYyHasi HEOQHOPOJHOCTb MOAENBHOTO MOJISI CYLIECTBEHHA IIPH
reOMETPOONTHYECKOM ONICAHUHU BOJIH B JUCIEPrUPYIOLIMX CPENAX U
HECYLIECTBEHHA JJIs1 Oe31UCIIEPCHBIX CPEN.

3peck xoTenock 6bl npusectu cnosa C.M. PeiToBa, KOTOpBIE
MOXHO OBLIO YacTO CAbIIIATH Ha €ro ceMuHapax: "B BOJHOBBIX
npoleccax CyImecTBYeT NapagoKC: HallpaBJ€HUE pacHpOCTpPaHEHHs]
BOJIHBI onpepensieTcs ¢a3oBoil CKOPOCTbIO, a8 CKOPOCTb NEPENAYH
3HEPTUH — IPYNNOBOH CKOPOCTBHIO".

B cootBeTcTBMH ¢ 3THM B MOHOXPOMAaTHYECKOM cjlydae
paguyc KpHBH3HbI R TpaekTOpMM Jydya OMNpEAeNsieTcss OTHOCH-
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TEIbHBIM H3MEHEHWEM BOJIHOBOTO YHCJIA B MONEPEYHOM Hampas-
JICHUN y:

1 ok/dy

R k

Jns 6e3nucnepcHoll cpefbl, AIsl KOTOPO# IUCIIEPCHOHHOE COOT-

HOIICHHUE NMECT BU]
2
€00

2
C

K* =

BCJIHYHHA pecbpaxunn HE 3aBHUCHUT OT BOJIHOBOI'O YHUCJia A YaCTOTbI:
ok/dy  |dgy/dy
k €

ITosTomy nroGas monepeyvHass HEOQHOPONHOCTb p AMILIMTY/bI
noJst Tumna (1.16)

U = Agexp(—py)exp{i (wt — kx)}

HE MOXET MOBJHUSATb Ha pedpakuuio BOJH, MOCKOJIbLKY JIyueBbie
ypaBHEHHsS] OCTAHYTCs CIPAaBEMJIMBBIMH U NpH k —> o0, KOrga cooT-
HollleHUe p/k CTAHOBUTCS UCUYE3AOLIE MabIM.

CosceM apyrasi cuTyauus HabGiaromaeTcst B IUCIEPrUpyrOLEen
cpenie. 31€eCh BOJHOBOE YUCIO HE MOXKET ObITh MPOU3BONBHLIM, €TI0
BEJMYMHA MMEET BIIOJIHE OINpefiesIeHHOe 3HadyeHue. [lucnepcnonHoe
cootHotuenue (1.17) gnst HeogHOpORHbIX BoJH (1.16)

2 2
® (O]
k2: 2__ 2L+p2
C C

MOKa3biBAa€T, YTO NapaMeTp INONEpPEeyHOro 3aTyXaHUs p BXOJUT B
BbIpaXKeHHe MJisi k HapaBHE C 4acCTOTOH BOJIHBI ® M COOCTBEHHOM
4acToTOM cpeabl w,. [Inst Toro yro6sl B cpee HabIonanack pedpak-
1[si, HEOGXOOMUMO, YTOOBI BEJIMYUHBI W U ); OBIJIH COU3MEPHMBIL.
Ilpn , — ® BonaHOBOe umciao k — 0, u, BoOOIIEe rOBOpPs, COOT-
HolleHne p/k MoXeT ObITh CKOJb yrogHo OoabmuM. Benuunna
plk ~ 1Ly ~ O(x) B paMKax reoMeTpHYECKON ONTHKH CyIIECTBEHHO
MeHsieT (Pa30BYIO0 CKOPOCTh BOJIHBI B COOTBETCTBYET pedpakUHOH-
HbIM SIBJIEHHSIM, YTO, COOCTBEHHO, 1 YYUTHIBAETCH B IPENIOKEHHOM
papuante [IBI'O. Bce 3T0 cTaHOBHTCA JOCTATOYHO OYEBUHBIM MPH
BHUMATEJBLHOM aHajlM3e npuMepoB To4yHoro pereHus (1.18)—(1.20)
s YKI.

HanbHeilliee yBenuueHue p/k yBOOGHT Hac 3a paMKH IpHME-
HUMOCTH F€OMETPHYECKOM ONTHKY (4.1) U NPUBOAUT K KOMILJIEKCHOM
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I'O, koTopas cnoco6GHa yke yuYuThIBaTh JUPPAKIMOHHbIE BOTHOBbBIE
3 ek ThI.

Ha Bonpoc, Kak cinefyeT oneHuBaTh NOJYy4YeHHbIE B JAHHON MO-
Horpaduy pe3yiabTaThl — KaK paclIdpeHue BO3MOXHOCTEH reoMeT-
PHYECKO# ONTUKHU WIX IPOCTO KaK NPUBEAEHUE 3TUX BO3MOKHOCTEN
B €CTECTBEHHbIE PaMKH — IIPABUJILHBIM OTBETOM, BEPOSTHO, OyleT
BTOPOH BapHaHT, MOCKOJbLKY ycnoBusi npumeHumoctu [1BI'O (4.1)
RaBHO HEKJIapHpOBaHbl H OOHIENPU3HAHBI, a APYTHX YCIOBHUH, Ha-
IIpUMEp, B BHUJIE OrpaHHYEHUs OECKOHEYHOro nydeBoro psiga (4.2)
TOJILKO [BYMs TJIaBHbIMHM 4JI€HaMH, HaCKOJIBKO H3BECTHO aBTOpY,
HHUKTO HE BBIABHUIall.
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