OTBeThl HA 3aMEYaHMsl B PELICH3UU Ha CTaThIO

«Y napHbl€ BOJIHBI B pACIIMPEHHOM HEJMHEMHOM ypaBHeHuM [lIpenunrepa npu yuere
MHYLIUPOBAHHOI'O PACCESHUS U HEJIMHEWHON JUCIIEPCUM,

aBTopoB: ['pomoB E.M., Trotun B.B.
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Ha ctp.4, nocne npeayioxeHus:

«Tak xe B [19] He onpeienieHbl YCIOBHS CYIIECTBOBAHHS YIAPHBIX BOJH MPH MPOU3BOIHHOM
COOTHOIIIEHUH MMapaMETPOB MHAYIIUPOBAHHOTO PACCESIHUS M HEJTMHEHHOMN JUCTICPCHH. »

Bcrasneno:

«B padote [20] yncieHHO paccCMOTpEeHa TMHAMHUKa HECTAIlMOHAPHBIX BOJIH OrMOAoIIel B paMKax
pacmiupenHoro  HYII ¢  y4yeTroMm HMHAYUMPOBAHHOIO pACCESHMS, HEIUHEHHON JHUCHEPCHH,
HEJTMHEWHOCTH JI0 TSATOTO MOpsIIKa BKIOYUTENbHO. HecTarmonapHbie yiapHbie BOJTHBI OTHOAIOIICH
(kak orpaHHYCHHBIC B MPOCTPAHCTBE, TAK U HEOTPAHHUYCHHBIC) PACIIPOCTPAHSIOTCS ¢ U3MCHEHHEM
ckopocTtH 1 aMIuuTyabl [20].

CrnenyeT OTMETHUTD, YTO TEPMUH «yAapHbIE BOJIHBI» IIUPOKO UCIOIb3YEMbIH B HACTOSIIIEE BpeMs
M3HAYAIBHO TPUMEHSJICS UMb JIJIS OMMCAHUS HU3KOYAaCTOTHBIX BOJH ¢ OECKOHEUHOM
MPOM3BOHOM U NpH HamuuuK auccunaruu [21]. Takue BOJHBI ABJISIOTCS HECTAIMOHAPHBIMH, U
CYIIECTBYIOT B PE3yJIbTaTe JMHAMUYECKOTO OamaHca HeTMHEWHOCTH U JUCCHUITAINU. XapaKTepHas
0COOEHHOCTh TaKUX BOJIH —HEOJAHO3HAYHOCTh B TOUHOM PEIICHUH MOJIETILHOTO YPaBHEHHUS,
KOTOpasi MHTEPIPETUPYETCS KaK OMPOKUIbIBaHNE (DPOHTA BOHBI U MOSBICHHE OECKOHEUHOM
MIPOM3BOIHOM BOJIHOBOTO MOJIS, a C APYTOil CTOPOHBI — MPOCTPAHCTBEHHAS! OTPAHUYEHHOCTh BOJIHBI
(koHeuHOCTB dHEPruu). B HacTosIee BpeMs JIJisl BOJIH OTHOAIOIICH TEPMUH «yJapHbIC BOJHBI»
M0/Ipa3yMeBaeT He ONPOKUbIBAHNE BOJIHOBOTO (PPOHTA, a MAJIOCTh XapaKTEPHOU MPOTIKEHHOCTH
BOJIHOBOTO ()pPOHTA 11O CPAaBHEHUIO C AJIMHOW BOJHBI 3aMIOJIHEHHUSI BOJIHOBOTO MAKETa: T.€.
OCCKOHEYHOM MPOM3BOIHOM BOJHOBOTO TOJISI HE npeAnoaraeTcs. C Apyroil CTOPOHBI, 3a4acTyIO
JIOTTYCKAEeTCsl HeHYJIEBOE 3HAUEHUE BOJHOBOTO TOJIsI HA OECKOHEYHOCTH, T.€. HEOTPAaHUYCHHOCTh
SHEPTUH BOJHOBOIO MOJIs. B KiaccuueckoM MOHMMaHUU TaKue BOJHBI OTHOAaloIIei cienyet
HMMEHOBATh KaK «BOJIHBI Niepenana». OHako BO MHOTHX COBpeMeHHbIX padorax [13,14,18,19)uis
0003HaYEHHUSI «BOJIH Meperaja» UCIOIb3YETCs TEPMUH «ynapHble BOJHbBD. CyllecTBOBaHUE TaKUX
BOJIH TIE€perajia MOXKET OMPENeATCs He HaTM4rueM JAUCCUTIALNM, a 0aTaHCOM, HallpuMep, JIMHEHHOM
JUCTIEPCUU BTOPOTO MOPSJIKA U JUCTIEPCUU HETMHEHHOCTH, MPUBOASILEr0 K BOSHUKHOBEHHUIO
CTAIIMOHAPHBIX BOJH IEpenaia, paCIpoCTPAHSIOMIUXCS C HEU3MEHHON CKOPOCTHIO.»

Ha ctp.5, mocne mpemnoxeHus:

«HaiineH HOBBIE KJTacChl CTAllMOHAPHBIX BOJIH MEPernajia Kak Ha MOJI0KKE, TaK U ¢ OCIIIUISIISIMEI
Ha «XBOCTax>».»

Bcrasneno:

«YacTp U3 HaJICHHBIX CTAIIMOHAPHBIX BOJIH TIEperaia CyIeCTBYIOT B pe3ysibTaTe OajgaHca

3¢ (HeKTOB HHAYIIUPOBAHHOTO PACCESHUS U HEMHEHHOW MUCTIEPCUH, a IpyTas 4acTh — B pe3yiIbTare



OanaHca MHIyLIUPOBAHHOTO PACCESIHUS C OJHOM CTOPOHBI, U HETMHEHHOCTH M JIMHEHHOU AUCTIEpCUU
BTOPOTO MOPsAKA C IPYrol CTOPOHBI. Bee HaliIeHHbIE PEIIEHUT HEOTPAHUYCHHBI B IPOCTPAHCTBE. »

Ha ctp.6, mocine ypaBuenwust (4), BMecTo:

«YpaBHenue (4) mpoaHaaM3UpyeM IPU Pa3IUUHBIX 3HAKAX COOTHOIICHHI V2 - 20Q u qa - 2/3 .»
Bcrasneno:

«OTMeTHM, 4TO ypaBHEeHHUE BH/A (4) B yIPOIICHHOM BUE JUISl CTAMOHAPHBIX BOJIH PacUIMPEHHOTO
HVYII panee HeoAHOKpPATHO OBUIM MOJYYCHBI, IPOAHATU3UPOBAHBI, H B HEKOTOPBIX CIy4Yasx ObUIA
HaWJICHbI pelleHus 3TUX ypaBHeHuit. Hampumep, B pabore [22] mpu B=0 u =0 (r.e. misa
knaccnyeckoro HYIII) moctpoen ananor ypaBHenus (4) v yKa3aHbl pa3IUYHbIEC THITBI €T0 PEIICHHIA:
NEpUOIMYECKUE BOJIHBI Orubaromieif, a Tak )K€ COJUTOHBI orubaromiei. B Toif sxe pabore ommcan
NPOLIECC BOSHUKHOBEHHSI HECTAIIMOHAPHOM yIapHO# BoHBI orubatonied. B [18] npu p =0 Ttak xe
OBLIO NOYYeHO YpaBHEHHE BUA (4) M yKa3aHbl €0 PEIICHHS.

OnHaKo, MPUCYTCTBHE BHIHYKICHHOTO paccessHus (4 # 0) IpUHINIHAIBHO YCIOXKHSET CTPYKTYPY
ypaBHeHus (4), B 00ILeM ciTyyae MPOMHTETPUPOBATh ypaBHEHHE (M HAWTH €ro pelieHUe B SBHOM
BUJie) He yaaercs. [loydnTs B paMKax Takoro ypaBHEHHUS OrpaHHYCHHbIC B TPOCTPAHCTBE
CTalOHapHbBIC PelIeHUs He yaaercs. [Ipoananusupyem ypaBHeHue (4) U ero perieHus

KaueCTBEHHO P Pa3INYHbIX 3HaKaX COOTHOILIEHUHN V2 - 20Q u qa — V[, paccMoTpeB (a3oBoe
MPOCTPAHCTBO 3TOTO yPaBHEHUS.»

Pucynku 1, 2u 3 (ha3oBbie IpoCTpaHCTBA) AOMOITHEHBI rpad)uKaMH PEIICHHIA, COOTBETCTBYIOIIUMHE
BBIJICJICHHBIM TPA€KTOPHSIM Ha (ha30BBIX MPOCTPAHCTBAX, M OMUCHIBAIONIMMH CTAIIMOHAPHBIEC BOJTHBI
nepenana. [lepen KaxIpIM pUCYHKOM BBEJICHO PaCIIMPEHHOE ONMCAaHHE PUCYHKOB.

Ha ctp.7,nepen Puc. 1.,BmecTo:

«Bxopsmue B ceia cenapaTpuchl COOTBETCTBYIOT OTPaHUYEHHBIM 110 aMIUIUTY/I€ CTALlMOHAPHBIM

BoiHaM. Ha puc. 1 npusenensl (paszossie miockoctu (6) npu I' < ]/ 4 ¥ pa3nMUHBIX COOTHONIECHHSX

P u I . Puc. 1a orsevaer ycnosmo PSP = 4—\/(r 1-4r )/(1+\/1—4I’) (cmaboe

MHIyIIMpoBaHHoe paccesnue), 1.b - P> Py (cunbHoe MHayIMpOBaHHOE paccesHue).»

Bcrasieno:

«Ha puc. 1.a,bnpusenens! dazossie miockoctu (6) mpu I' < ],/ 4 ¥ pa3nUuUHBIX COOTHOMIEHHAX [
u I . Boixonsiue us cenen cenaparpucel (Tpackropun 1-4) COOTBETCTBYIOT OrPaHMYEHHBIM I10
aMIUTHTYJIC CTallMOHAPHBIM BoJIHaM niepenaza. Ha puc. 1.c,dnpuBeneHs rpagki HEKOTOPBIX
pemieHwuii (6) —cTalimOHAapHBIX BOJIH MEpernaza, COOTBETCTBYIONMX TpackTopusm 1 u 3 Ha puc.

1.a,b. Puc. 1a,c oreuaror ycnosuro P < P = 4—\/(I’ 1-4r )/(1"'\/1_ 4I’) (cmaboe

MHIyLIMpoBaHHoE paccesnue), 1.b,d - P2 P; (cunbHoe HHAYIMPOBaHHOE paccesHuE).»

Ha ctp.9, nepen Puc. 2.,BmecTo:
«Ha puc. 2 npusenensl ha3oBble MIOCKOCTH (8) nmpu pasnuyHbIX cooTHomenusx P u I .

Bxopsmue cenapaTpychl ceta COOTBETCTBYIOT OTPAaHUYEHHBIM 110 aMIUIUTY/IE CTAlMOHAPHBIM
BOJIHAaM Tiepernajia 0e3 moanoxku (tpaekropun 1, 2).Puc.2.a oTBeYaeT yclioBHIO

p<p,= 4—\/ (r 1+4r )/ (1+ v1+4r ) (cmaboe MHIYIMPOBAHHOE PACCESHUE) - B OTOM CIIydae

peann3yroTCs BOJHBI Nepenana 6e3 ocumuisinuii; 2.b - P> Py (cruimpHOE HHAYIMPOBAHHOE

paccesHue) - B 3TOM CIllydac BOJIHBI IT€peraga HMEIOT OCIMUISAINN Ha «XBOCTAX>,»
Bcrasneno:




«Ha puc. 2.a,bnpusenens pasosbie mwiockocTy (8) mpu pasiudubx cootHomenusx P u I .

Beixozsinue cenapatpucel ceana (tpackropun 1,2) COOTBETCTBYIOT OTPaHUYEHHBIM 0 aMILTHTY/IC
CTallMOHAPHBIM BOJHAM Hepemnana 6e3 nomnoxku. Ha puc. 2.c,dupuBeneHs! rpad ik HEKOTOPBIX
peuienuii (8) —cranMoOHapHBIX BOJIH Mepernaia, COOTBETCTBYIONIMX TpaekTopusiM 1 Ha puc. 2.a,b.

Puc.2.a,C orBeuaror ycinosuto P< P, = 4—\/ (r 1+4r )/ (1+ V1+4r ) (cmaboe nHIYIIMPOBAHHOE

paccesiHue) - B 9TOM Cllydae BOJHBI Iepenaia UMEI0T OCHMILIISIIMY Ha «xBocTax»; 2.b,d -p2 P,

(cunbpHOE MHAYITUPOBAHHOE PACCESHUE) - B 3TOM ClIydae pealu3yroTCs BOJIHBI Iepernaaa 06e3
OCIIMJUIALIAHN ., »

Ha ctp.11,mepen Puc. 3.,Bmecro:
«Ha puc. 3 npusenens ¢azoBbie miockocTu (9). Beixopsiue U3 ceia cenapaTpuch
COOTBETCTBYIOT OTPAHHUCHHBIM 110 AMILUTY/IC CTALMOHAPHBIM BOJIHAM Mepernajia 0e3 MOI0KKH

(tpaektopun 1, 2).Puc.3.a oreuaer ycnosuto P < Py = 4'\/ rv1+4r / (\/ 1+4r - ) (cmaboe
MHIYIIUPOBAHHOE PACCESHHUE) - B 3TOM CIIydae BOIIHBI MIEPenana MMEIT OCIMJUIALIN Ha «XBOCTax>»;

3.b - P> P3 (cunbHOE MHAYIMPOBAHHOE PACCESHHE) - B ATOM CIy4ae Peaqn3yroTCs BOIHBI

nepenazaa 06e3 OCIHIIISAIINAN. »

Bcragineno:

«Ha puc. 3.a,bnpusenens! gazossie miockocTy (9) mpu pazmmyHEIX cooTHomennax P u I .
Beixostiipe cenapaTprchl cejijla COOTBETCTBYIOT OTPAaHMYCHHBIM 110 aMIUTUTY/IE CTAIlMOHAPHBIM
BOJTHAM Mepernaza 6e3 moanoxkku (tpaekropuu 1, 2).Ha puc. 3.c,dupuBencHs! rpag ki HEKOTOPBIX
pemenwuii (9) — —COOTBETCTBYIOIIHMX TPACKTOPHAM 1 na puc. 3.8,b.Puc.3.a,C oTBeuaer ycinoBuro

P<p;= 4’\/ rv1+4r / (\/ 1+4r - ) (cmaboe nHayIMpoBaHHOE paccesHue); Puc.3.b,d -

P 2 P; (cunprOE MEAYIIMpPOBaHHOE paccesHueE).»
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OTMeTHM, YTO «IHCJIO KBaHTOB» ( I |U| d¢é) BoiHOBOrO Makera B paMKax MOEILHOIO ypaBHEHUS
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coxpansiercs (T.e. P I|U| dé =0) ToapKo st OrpaHHYEHHBIX B MPOCTPAHCTBE MAKETOB C HYJIEBOM
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BEJIMYMHOM orubaroimieil Ha OECKOHEYHOCTH (|U| — 0). T.x. B maHHOK paboTe paccMaTpUBAIOTCS
&t

BOJIHBI TIEPENaia C HeH)Ie6ol BEINYNHON orubaromiell Ha OECKOHEYHOCTH, TO IS TAKHX BOJIH
«YHCJIO0 KBAHTOB» 6yz[eT MNEpCMCHHBIM BO BpPCMCHHU. BBIBO,Z[ 3dKOHA U3MCHCHUA <4HCJIa KBAHTOB>»
BOJIHOBOI'O I1ak€Ta B paMKax HNOPUHATOrO MOJACIBHOIO YpaBHCHHUA CTro KpaTKI/Iﬁ aHaJInu3
npuknaabpBaeM otaeiabHo B (aiine (['pomos, Trotun-TTPUJIOXKEHUE (uncio kBanros).doc). Eciu
PCUCH3CHT CYUUTACT HYKHBIM, 3TOT 3dKOH MOKHO BCTAaBHUT B CTAaTblO. OI[HaKO, Mbl H€ BHIUM
HEOOXOIMMOCTH TOW BCTaBKH.



