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PE®PEPATBI

YIK 517.925.5

Bacuaren B. A. O6 ogaHoM criocoGe mocTpoeHust IPUOJIN>KEHHBIX PEIIeHU JINHEHHBIX
cHuCTeM Ha JJIMHHBIX nHTepBasiax Bpemenu // Becrr. C.-Iletep6. yu-Ta. Cep. 1. 2011. Bem. 3.
C. 3-6.

B pabore mokazaHo, ITO UCCIIEI0OBAHNE JIMHEHHOM CHCTEMBI MOXKET ObITH IIPOBEJIEHO C IIOMO-
IIBIO IPUOJIMXKEHHBIX BBITHCIICHAN IIyTEM IIOCTPOEHUSI JIMHEHHOM CUCTEMBI, CKOJIb YTOAHO OJIM3KOi
K JIaHHOH, ¢ PyHIaMEHTAJIbHOM MaTPHUIIeH pelIeHuil, COBIAAIONIEl ¢ TPpUOINKEHHON dyHIaMEH-
TaJbHOI MaTPUICH pelIeHnit NCXOAHONH CHCTEMBI.

Karoueswie caosa: npubIMKeHHbIE DENIEHNsI, INHEHHbIE HEOTHOPOIHbIE CHCTEMBL.

Bubauorp. 4 Ha3B.

YK 519.71

Epmakos C.M. CroxacTudeckue " KBa3sHCTOXacTU4YeCKHe BbramcieHuss // Becrh.
C.-Ilerep6. yu-Ta. Cep. 1. 2011. Bem. 3. C. 7-19.

B pabote man kpartkuii 0630p uccaeI0BaHUA B 00ACTH CTOXACTUIECKUX U KBA3UCTOXACTHYIE-
CKHX BBIYUC/IMTENBHBIX METOIOB, IPOBOIMBIIIXCH B [IOCJIEIHUE OBl ABTOPOM U ero KoJsureramu. K
HX 9HCJIy OTHOCSATCS, B YaCTHOCTH, MCCJIEJOBAHUSI [0 OOOCHOBAHUIO MYyJIBTHILIMKATHBHOIO JTATINKA
[ICEBOCIy YallHbIX unces, MerogaMm Morre-Kapio s penrenust HelmTMHENHBIX yPaBHEHU, OICHKE
CJIOXKHOCTH, CTOXACTHYECKON YCTONIMBOCTH U [TAPAJIETTN3MY CTOXaCTHIECKIX 1 KBA3HCTOXaCTHIe-
CcKHuX aaroput™moB. VccieroBanns akTyaIbHbI B CBA3M C OYyPHBIM Pa3BHTHEM MHOTOIPOIECCOPHOI
BBIUUCINTEIbHON TEXHUKH.

Kaoueswie caosa: croxacTudeckue mMeroibl, Meron Moute-Kapiio, mapaJsenmu3M, ycToian-
BOCTb, HEJIMHEHbIE YPABHEHU, IICEBIOCIyYaiinble uncia, ksasu Morre-KapJro.

Bubaunorp. 61 Hass.

VIIK 517.929

By6ep N.E.,, Tenur A.X. TuHaMuuecKuii peryiasitop IJjisi HEJIMHEHHBIX CHUCTEM C 3a-
nasapiBatomuM aprymenroMm // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 3. C. 20-28.
PaccMorpen HEKOTOPBINM KJIacC HEJTMHEHHBIX CUCTEM BHUJIA

1
i=A()z+ Z Ai()z(t — 7i(t)) + b(-)u,

A() € R™™ Ai(-) € R™™) b(-) € R", k03 DUIMEHTH KOTOPBIX PABHOMEPHO OTPAHUYEHBI U
SIBJISTIOTCs (DY HKITMOHAJIAMHU TPOU3BOIBLHON Ipupoibl. C MOMOIIBIO CIIENUATBLHOTO BUua dhyHKIIO-
Hasa JIsmyHoBa—KpacoBCcKOro CHHTE3MPOBAH JUHAMUIECKUN PEryJIsITOD, ONUCHIBACMBIN ypaBHe-
HUEM
w=p()u+ (m(),z),
rae p(-) € RY, m(-) € R, mpu KOTOPOM CHCTEMa CTAHOBHUTCA TJIOGATBLHO ACHMITOTHYECKH YCTOM-
qnBoi. PaccMOTpeH Tak»Ke cirydail, KOrya yrpaBJeHue U IMOCTYIaeT B CUCTEMY He HellOCPEICTBEH-
HO, & 9I€pe3 UMILYJIbCHBIA 3JIEMEHT, OCYIIECTBIIAIOIINN AMILUIATYTHO-9ACTOTHY IO MOJLYJIAIIAIO.
Karouesoie cr06a: CUCTEMBI ¢ HECTAITMOHAPHBIM 3aI1a3/[bIBAHUEM, TI00AJTbHAS ACUMIITOTHYE-
CKasl yCTOWYMBOCTD, TUHAMUYECKU perynsaTop, dyukiuonan Jlamynosa—Kpacosckoro.
Bubauorp. 6 na3ss.
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VIK 517.956.227:517.958:531.33

Hazapos C.A. Acumnroruka coGCTBEHHOro umcia 3aga4m Jlupuxije B KOJEHYATOM
BosHOBoAe // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 3. C. 29-35.

Haiinena acumnrornka cOOGCTBEHHOrO 4dmcia 3amadu Jlupuxie s CHeKTPajJbHOIO ypaBHe-
Hus [epMrosbiia B JByMEPHOM KOJIEHYATOM BOJIHOBOJE, aKYCTHYECKOM C MSATKHMH CT€HKAMHU
MM KBaHTOBOM. DTOT BOJIHOBOJL IIPEJCTABJIAET CODON M3JIOMAaHHYIO IIOJIOCY, HO KpaeBas 3aJa-
4Ya CTABUTCH B IPSIMO I10JIOCE €JMHMYHON IIHPHWHBI C KJIMHOBUIHBIMU BbIDE3aMHU, HA CTOPOHAX
KOTOPBIX Ha3HAYEHB! IIOJIXOMAIINE YCJIOBHUS COIPSIZKEHNs], [TO3BOJISIIOIIUE IOCI€ BOCCTAHOBJIEHUSI
GdOpPMBI BOJIHOBOZA MOJIYUNTH IVIIKOE BOJIHOBOE IOJIE. Y IUIBI M3JI0Ma IIPEIIONAralOTCs MaJIbIMH,
T. €. YIOMSIHYTble KJIMHOBH/IHbIE BHIPE3bI OKA3bIBAIOTCS TOHKHUMH, & 110 COOTBETCTBYIOIIEMY MaJIo-
My I€OMETPUYECKOMY HapaMeTPy U CTPOUTCH aCHMIITOTHKA.

W3BectHo, 4TO mpHM /IOOBIX yIylaX M3JIOMOB CIIEKTD BOJIHOBOJA MMeET COOCTBEHHOE HHCIIO,
[IpUHAa/IeKalllee JUCKPETHOMY CIEKTDPY ¥ PACIOIOXKEHHOE HIUXKE HEIIPEPBIBHOIO CIIEKTPA KPAaeBOil
3a/1a4H.

B kadecTBe ocHOBHOrO mpuOMKeHHE K COOCTBEHHON (YyHKIMM OepeTcsl crosddasi BOJIHA B
nesbHOM mostoce. OHa OCTABIIAET MaJIble HEBA3KU B YCJIOBUAX COIPSI?KEHUS HA KJINHOBUIHBIX BbI-
pe3ax, KOTOpble KOMIIEHCHDPYIOTCs IIPY IIOMOINM PEIIEeHHH 3aa4d OLATh-TAKH B IPSIMOI I0JIO-
Ce C YCJIOBHUSIMM CKAadKOB Ha IIONEPEIHBIX CEUEHUSX, K KOTOPHIM CTATHBAIOTCS TOHKHE BBHIPE3BI.
OTHU peleHns IPUOOPETAIOT JIMHEHHBII pOCT Ha OECKOHEYHOCTH. TakuM 0Opa3oM, W HavdajbHOEe
IPUOJIMKEHIE U ACHMIITOTHYECKHE ITOIPABKY HE 00J1a1al0T €CTECTBEHHBIM CBOMCTBOM 3aTyXaHNs,
XapaKTEePHBIM JJIsi COOCTBEHHON (DYHKINH, ncue3aronieil Ha 6ECKOHEYHOCTH C SKCIIOHEHIINATBHON
CKOPOCTBIO, ¥ IIOTOMY Ha3bIBAEMON 3aXBaYEHHOU BOJIHOM. JIJIsi MCHpAaBIIEHUs IOBEJIEHUS aCHMII-
TOTHYECKOI0 aH3al[a Ha GECKOHEYHOCTH CTPOUTCS €IIe OHO — BHEIIHEE — ACHMIITOTHIECKOE Pa3-
JIO’KEHHE, IPUEeMJIeMOe Ha YIAJIEHUN OT KJIMHOBHIHBIX BBIPE30B. YCJIOBHE 3aTyXaHUsI BHEIIHEIO
Pa3JIOXKEHUS TaeT aCUMIITOTUYECKYIO hOPMYJTy ISt COOCTBEHHOTO YUCIIA, & OOOCHOBAHUE aCHMII-
TOTHKW IIPOBOJUTCS IIPU ITOMOIIY TEXHUKU CIEKTPAIHHON MEPBHI.

Cule/yeT OTMETHUTH, YTO W ACHMIITOTHYECKHE KOHCTPYKIMHU (Jarke IOPSIOK OCHOBHOM IIO-
[IPaBKM) U CxeMa O0OCHOBAHUs CYIIECTBEHHO OTJIMYAIOTCA OT KOHCTPYKIMI M CXEMBbI, IPUCYIIIX
CIEKTPAJIbHBIM 33/1a49aM B OTPDAHUYEHHBIX ODJIACTSIX.

Karoueswie caro6a: KomeHIATHIE KBAHTOBBIN U aKyCTHYECKUAN BOJIHOBOJBI, 3aXBa<ICHHBIE BOJI-
HBI, JIOKAJIM30BAHHbBIE DEIIEHUSI, JUCKPETHBIH CIEKTD.

Bubauorp. 12 nazs. Ui. 1.

VIIK 681.511.42

ITepkuu A.A.,,Cvmupuosa B.B., Yruna H.B.,, llenenaswrit A.11. O npumenennn me-
Toga mepuommyueckux Gynkuuit Jlamyuosa // Becrn. C.-Ilerep6. ym-ta. Cep. 1. 2011.
Bemm. 3. C. 36-47.

B crarbe ucciemyercsi aCHMITOTUYECKOE IOBE/IEHNE HENPEPBIBHBIX U JUCKPETHBIX CHCTEM
¢ dazoBeiM yrpasienueM. PaccmarpuBaeMble CUCTEMBI COIEPXKAT B CBOEM COCTABE MEPUOIAUYE-
ckue nuddepeHImpyeMble BEKTOPHbIE HEJTMHEHHOCTH U 00J1a/1al0T HEeINHCTBEHHBIM COCTOSTHUEM
paBHOBeCHSI.

B crarbe mocienoBaTesibHO M3y4aloTCs JBE 33Jla9M YCTOMYMBOCTHU: 3aJa4da O IJI00aJIbHOIM
ACHMIITOTHKE U 33/a49a 00 OleHKe HCJIa IPOCKAIb3bIBAHAN IIUKJIOB. Taknue 3a/1a9y TPaIAIIOHHO
pemtarorcss BTopbiM MeTojoM JIsmynoBa. OaHAKO [JIsi PACCMATPUBAEMOIO KJIACCA CHCTEM CTaH-
JlapTHBIE B TeOpuu ynpasieHust dyHKimu JIsamyHoBa Buma «KBaapaTudHas GpopMay U «KBaJpa-
THIHAas HOpPMa IJTIOC HHTErpaJsl OT HEJIMHEHHOCTH» Pe3ysibTaToB He gafoT. [lostomy B 60-70-€ romst
XX Beka B paMKax BTOpPOro merona JIsmyHoBa mjst (pa30BBIX CHUCTEM YIIpaBJIeHHS OBLIO paspa-
6OTAHO HECKOJILKO CHEIMaIbHBIX METOJ0B. B crarbe pazBuBaeTcs: OOMH U3 HUX — METOJ, IEPUOIV-
qeckux Gyuknwmii JIsoyrnosa. [Ipemmaraercs o6o0IIeHe U3BECTHBIX MEPUOAMIECKUX (DYHKITAA T
ocJieJIoBaTesIbHOCTel JIsIyHOBa, TO3BOJIAIONUX CTPOUTH OLEHKHU 00j1acTeil TyIobaIbHON acuMII-
TOTHKY B IIPOCTPAHCTBE ITapaMeTpoB (Ha30BOM CHCTEMBI.
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CdopMmyaupoBaHbl MHOTOITApAMETPUYECKHAE YACTOTHBIE KPUTEPUU TVIOOATBHON ACHUMIITOTHU-
KU, JAIOIIHe BO3MOXKHOCTD YJIYYIIIATE ITH OLleHKU. [loJryYeHHble 9acTOTHBIE KPUTEPUH ITPUMEHEHbI
TaK»Ke K yCTAHOBJIEHUIO OIEHOK YKCJIA [TPOCKAJIb3bIBAHUI [[UKJIOB.

Karoueswie caosa: dazoBble cucreMmbl, IpsMoil MeTos JIsmyHnoBa, dacTorHast TeopeMa fKy-
boBruua—KasmaHna, riobabHass aCUMIITOTHKA, TUCIIO TPOCKAJIL3bIBAHUI ITUKJIOB.

Bubauorp. 24 nazs. Ui. 1.

YIK 517.9

ITunwruua C.10.,,Boasdcou ['U., Togopos /. . JunamMmudyeckne CUCTEMBI C JIUIIIIIH-
LEeBbIME 00paTHBIMU cBolicTBaMu oTciiexkuBanus // Bectu. C.-Ilerep6. yu-Ta. Cep. 1. 2011.
Bom. 3. C. 48-54.

B pabote BBOIUTCST MOHSITHE JTUIIITUIIEBOIO OOPATHOTO CBONCTBA OTCJIEKUBAHUST OTHOCUTE b~
HO ABYX KJIACCOB d-METOOB, IMOPOXKTAIONINX IICEBIOTPACKTOPUHN JUHAMUYECKUX cucreM. Jloka-
3aHO, 4TO ecau JauddeomMopdu3M €BKJINI0BA ITPOCTPAHCTBA 00JIAIaeT JIMIIIUAIEBBIM O0OPATHBIM
CBOMCTBOM OTCJIEXKWBAHUS HA TPACKTOPUU WHIWBUIYAJIBHOW TOYKHU, TO B ITON TOUYKE BBIMOJTHEHO
aHAJUTUYECKOE CTPOroe yCJIOBUE TPAHCBEPCAJILHOCTH, BBeJeHHOe Mane. DTOT pe3ysibraT UCioiib-
30BaH IIPpM JIOKA3aTeJIbCTBE OCHOBHON TeopeMbl: ecyu guddeoMopdusM IIagKoro 3aMKHYTOrO
MHOT006pa3us 00/Ia1aeT JUMIIAIEBBIM OOPATHBIM CBOMCTBOM OTC/IEKUBAHUS, TO OH CTPYKTYPHO
YCTOWYMB.

Karouesvie crosa: muHaMuUdecKne CUCTEMBbI, 0OpaTHOE OTCIEKUBAHUE, CTPYKTYPHAs YCTOH-
9UBOCTH, TPAHCBEPCAJIBLHOCTb.

Bubnuorp. 10 nazs.

YK 519.64

Hopomuna H U., Pab6os B.M. O meromax obpaiueHnusi npeobpasosanusi Jlamsiaca //
Bectn. C.-Ilerep6. yu-Ta. Cep. 1. 2011. Beim. 3. C. 55-64.

[Ipu permennn 3a/1a4 ONEPAIMOHHBIMU METOAAMU HanboJIee TPYIHBIM STAIIOM SIBJISIETCS PO~
1mecc obpalleHusi, T.€. OIpeJieJIeHne OPUTMHAJIa 110 ero m3obpakenuio. He cymmecTByer yHuUBEp-
CAJILHOT'O METO/[a OOpAIleHNsl, TAIOIIero Y/I0BJIETBOPUTE/bHBIE PE3yJILTAThI JJIsl IPOU3BOJILHOIO
nzobpazkenus: F(p). JIoo6oii KOHKPETHBIH METOZ OOpAIIEHHs TOJKEH YIUTHIBATE CIerudUKy M0-
BezieHUs n306parkeHus (wim GyHKIUU-OpUrHHaIa). Beibop MeTosa o6palneHus CynecTBeHHO 3a-
BHCHAT OT CIOCODa 3amaHus uHMOpMaImu 00 M300parkeHnN MCKOMOro opuruHasa. llepeuncianm
TUIIMIHBIE CUTYAIUN:

1) usBecTHBI 3HAYEHUs N300pakeHus F'(p) u ero Npou3BOAHBIX B HEKOTOPOI (DUKCUPOBAHHON
TOYKE, OTJIMIHONW OT GECKOHEUHOCTH;

2) u3BeCTHBI 3HaUEHHs U300pakeHus F'(p) M ero Npom3BOJHBIX B HEKOTOPOH OKPECTHOCTH
GECKOHEYHO YIAJIEHHOW TOYKU;

3) m3BeCTHBI 3HavYeHUsA n306paxkenusa F(p) Ha BemecTBeHHOM Toyocu p > 0;

4) m3BecTHBI 3Ha4YeHUs U300parkenus F(p) B nomynsiockoctu Buga Rep > A.

esib paboThl 3aKII0YAETCA B yKA3AHUU TOIXOMANUX METOJO0B OOPAINEHNs, UX JIOCTATOYHO
TOIpOOHOM ONMCAHWM JINOO OTCHIIKE K COOTBETCTBYIONIEH JIUTEpAType, a TakXKe B pa3paboTKe
HOBBIX METOJIOB.

[IpuBeeHbI BEIYUC/IUTEIBHBIE CXEMBI METO/IOB U CIIOCOOBI yCKOpeHus ux cxomumoctu. Omnuca-
HBI CITOCOOBI TOCTPOEHMSI OPUTHHAJIA B BUJE Ps/IOB IO MHOTOYIeHaM Jlareppa, pa3andHble KBal-
parypuble Gopmysbl obpaieHns (Kak BEIIECTBEHHbIC, TaK U KOMILIEKCHBIE), BAPUAHTHI Jedop-
MHUpOBaHMsI KOHTypa B mHTerpaje Pumana—Mesmna, 3amatomeM obpallieHue peodpa3soBaHusT
Jlanyaca u MeTOIBI OCIEAYIONIErO €ro BHIMUCIICHUS, a TaKKe MeTonbl Buaaepa.

Karoueswie caosa: obparnenne npeobpaszosanns Jlamaca, psasl Jlareppa, yckopeHune cxoau-
MOCTH, KBaJpaTypHble (popMyJibl, MeTo 1 Buiepa.

Bubnuworp. 35 Hazs.
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YK 519.71

Cunun A.C. CrarucTudeckue ajJropuTmMsl pemieHust 3agadu Komm ausi mapabosm-
Yecknx ypaBHeHUM Broporo mopsaka // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 3.
C. 65-74.

JaBHO wm3BecTHBI ajaropuTMbl Merosa Monre-Kapiio, pemraroriume ¢ MOMOIIBIO TEIJIOBBIX
MOTEHIINAIOB KpaeBble 3aJadd JJIsi YPaBHEHUS TEILIOMPOBOIHOCTH, JUTUITHUIECKON YaCThIO
KOTOPOTo siBJsercs oneparop Jlammaca [1], [2]. DTu aaropuTmsl cyiecTBEHHBIM 06pa30M UCIIOJIb-
3YIOT sIBHBIN BUJ, (DYHIAMEHTAJILHOIO PEIIEHUs W He MEPEHOCITCsS Ha YPABHEHUs C IIEPEMEHHOMN
MaTpuieil Koa UIUEHTOB IPU CTAPIINX MTPOU3BOIHBIX.

B nmamnoit pabore mpejiozKeH U MOAPOOHO UCCJIETOBAH CTATUCTUYUECKUI METOJI PeIleHus 3a-
naan Kommu 11 mapaboIndecKoro ypaBHEHMsI BTOPOrO MOPsIJIKa C TVIAJIKUMUA KO3 DUITTEHTAMU.
IlocTpoenbr HECMEIEHHBIE OIIEHKN KaK CaMOro pelnenus 3amadu Ko, Tak u GyHKIIMOHAIOB OT
HEro.

Karoueswie caosa: meron Monte-Kapiio, crarucriudeckoe MoieIMpoBaHue, ypaBHEHHUE TEILJIO-
MMPOBOJIHOCTH, 3aja4a Kormru.

Bubnuorp. 5 Hass.

VIK 519.71

PeokTucrona B.H. JIlunamuveckasi "HTepaKTUBHAsI CTAOWIM3alUsd MOTOKOBBIX CH-
creM ¢ paszgesieHueM npoieccopa // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 3. C. 75-79.

[TpenoskeH MHTEPAKTUBHBIN MTPOTOKOJI YIIPABJIEHUS MTEPEKIIOUYATEHHOM TOTOKOBOM CUCTe-
MOIi ¢ pa3aeJeHrueM MIPOIECCOpa U JOKA3aHO, YTO OH MOPOXKIAAET TPEeOYEeMBIil IEPUOANIECKUI ITPO-
1IeCC B KAYECTBE IVI00AJBHOIO aTTPAKTOPA.

Karoueswie cao6a: TPOU3BOIACTBEHHBIE MTPOIECCHI, THOKME MPOM3BOICTBEHHBIE CUCTEMBI, T'H-
OpuaHas IUHAMHUKA, ONTUMAJIbHASA TPACKTOPHUSI.

Bubnuorp. 9 nass. Ui. 1.

YVIK 539.376

Apyrwouaan P. A. OnTuMu3anus sHEPreTUYECKUX 3aTPaT Ha pa3pylIieHne TBepAbIX Ma-
TepuasioB // Becrun. C.-Ilerep6. yu-ra. Cep. 1. 2011. Bem. 3. C. 80-84.

CdopmynnpoBan 3aKOH CyMMUPOBAHUsI [TOBPEXKIEHU, BLIPAYKEHHBIN B OTHOCUTEJIbHBIX Be-
JIMYUHAX SHEPreTUIeCKNX 3aTpat. I OIeHKN ONTUMAaJ/IbHBIX 3HAYEHUNH SHEPreTUYeCKUX 3aTPaT
CPaBHHUBAIOTCS SHEPIETUYIECKHE 3aTPAThl Ha Pa3pyLICHIE 0 PA3INTIHBIM IPOrPaMMaM Harpyrke-
HUSI HaJ IIJIOCKUMH 00pas3naMu, M3TOTOBJIEHHBIMHU U3 MOJUMETHU/IMeTakpuiaTa. B ciaydae, koraa
npu HanpsizkeHuu 50 MIla HaganbHOE HArpyKeHUe SBIIAETCH IUKJIMIECKUM, SHEPreTHIECKUe 3a-
TpaThl Ha pa3pylieHne B 3,1 MeHbIIe 10 CPABHEHHIO CO CJIyIaeM, KOT[a HadaJbHOe HArPy KEHUE sIB-
JISIeTCs AJINTENIbHBIM cTaTrdecKuM (mos3ydects). s nanpsikennii 43 u 34 MIla suepreruyeckue
3aTpaThl Ha pa3pyllIeHrne MeHbIIEe, COOTBETCTBEHHO, B 1,4 u 1,9 pa3, Korja HauaabHOE HarpyKeHue
SABJISIETCS JJIUTEIBHBIM cTaTuIecKuM. Loty uentble pe3ysibraTbl MOIYT OBITH HCIIOJIH30BAHbBL [IPU
MIPOEKTUPOBAHUN U IKCIIYATAIIUH PA3JIUIHOrO OOOPYIOBAHUS IO IepPepadOTKe M M3MeTbYeHUIO
TBEPIBIX MATEPHUAJIOB.

Karoueswie cr06a: 3aKOHBI CyMMUPOBAHUSI IOBPEXKIACHU, SHEPTeTHIECKUE 3aTPATHI, ONBITHI
Ha YepeIOBaHNe JIUTEIbHBIX U IUKINIECKUX HArPYKEHU, IHeprocoeperaionyue pe;KuMbl Harpy-
JKEHUS.

Bubauorp. 7 nazs. U. 3.
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VIK 539.3, 519.6

Baysp C.M., Bopoukosa E.B. Heknaccudeckue Teopun aHU30TPOIHBIX ODOJIOYEK B
3aJa4ax o JedopMaliul TPAHCBEPCATbHO-U30TPOMHBIX ChEepUIECKUX U MUJINHAPUYIe-
CKUX CJIOEB IIOJ AeiicTBueM HopMmasibHOro nasisenusi // Becrn. C.-Ilerep6. yu-ta. Cep. 1.
2011. Bpmm. 3. C. 85-92.

B pabore unccnenyercs HanpsiKeHHO-Ie(DOPMUPOBAHHOE COCTOSIHHE TPaHCBEPCAJIBHO-U30-
TPOIHBIX CHEPUIECKUX U IIUJIMHAPUIECKUX 000I0YEK,, HAXOSIIMXCH IO/, AeHCTBUEM HOPMAJILHOTO
nasiieHus. Takue 3a72491 MOT'YT ONMCHIBATH U3MEHEHUE HAIPSXKEHHO-1e(DOPMUPOBAHHOTO COCTOSI-
Hust (hUOPO3HOM 0OOJOUKHM TIJ1a3a MPU BBEJEHUN BHYTPUCKJIEPATbLHBIX WHBEKITUN WU HAIPSIZKEH-
HO-1ePOPMUPOBAHHOE COCTOSIHME KPOBEHOCHBIX COCY/IOB. 3a/adM PEIIaloTCs C UCIIOJIb30BAHUEM
TPEXMEPHON Teopur ynpyroctu. [losiyueHHbIe peleHns: PACKJIAIbIBAIOTCA B Pl [0 MAJIOMY Ia-
paMeTpy, CBSI3aHHOMY C OTHOCHUTEJBHOIN TOJIIUHON OOOJOYKU, W CPABHUBAIOTCS C PENIEHUSIMU,
[TOJLy YaIOIIUMHUCS 110 YTOYHEHHON UTEPAIMOHHON TeOpUH aHU30TPOIHBIX 060Js10ueKk PononoBoii—
TuraeBa—YepHbixa U TeOpUM aHU30TPOIHBIX 000J0UeK cpemHedt Tosmuabl [lanusa—Crupo. To-
Ka3aHO, UTO MEpBBIE JBa UjIeHa aCUMITOTHIECKOTO PA3JIOXKEHUST TOTHOTO PEIeHNs JJIsT TPOrnOoB
000JI0Y€EK COBIAIAET C PEIIeHUsIMHU, IOy Y€HHBIMU 10 YTOYHEHHBIM T€OPUIM aHU30TPOIIHBIX 000~
JIOYEK.

Karoueswie caosa: Teopusi 000JI09€K, MOIEIN HEKJIACCHIECKUX TEOPUil 0D0IOUEK.

Bubnuorp. 5 Hass.

VIK 531.011

Bosuenko H.B., Bumuu B. A, Cyavrenkos IO.B., Ourmeiicrep . A. Dkcriepumen-
TaJIbHBbIE HMCCJIEJOBAHUA U YNCJIEHHOE MOIEJNPOBaHUE yJAapHO-BOJIHOBBIX IIPOIIECCOB
NPy HEHTPAJIBHOM COyJAPEHUU TPeX CcTeprkKHel pasnaudyHoit maccsl // Becrn. C.-Ilerepb.
yu-Ta. Cep. 1. 2011. Bem. 3. C. 93-100.

B pabore mpencraBieHbl pe3ysbTATHl SKCIEPUMEHTAIBHBIX UCCJIEIOBAHUN U TEOPETUIECKO-
ro aHaJu3a IIPOIECCOB COYJAapEHUsI B CHCTEME TPEX TeJI: CTEPXKEHb-YIAPHUK, IPOMEKYTOUHBII
JIETKU# CTEPXKEHb-00€K, MaCCUBHBIN CTEPXKEHb-IIPErpaia.

[IpencraBiaeHbl pe3ynbTaThl SKCIEPUMEHTAIBHBIX UCCIEJOBAHMI ITPOIIECCOB COYAAPEHUS BYX
W TpeX TeJ MpH cpeaunx ckopocTax 5—15 m/c. Tlokazano, 9To B Takoit yaapuoii cucreme 3ddek-
TUBHOCTD IIEPEIadi UMILYJIbCA OT YAAPHUKA B IPErpa Ly 3HaunTeabHo (~30%) Bbliie, 1eM B cirydae
coymapeHusi AByX TeJs. Takoil apdekT 00yCc/IOBJIeH BOBHUKHOBEHHEM TaK HA3BIBAEMOI'O PEXKHUMa
«apebszera» (LOPIHOHHOrO 0TOOPA SHEPIUU OT yAADPHUKA), OIPEJIEJISIIOIEr0 KBA3UILIACTHIECKU
MEXaHU3M COYIapeHHs.

PesynbraTsl 3KCIIEPUMEHTAIBHBIX HUCCJIEIOBAHUN TOITBEPKIAIOTCS TEOPETHIECKUM AHAJIU-
30M IIPOIIECCa COYIAPEHNs TBEPABIX TEJI C YI€TOM KOHTAKTHOrO B3amMozeiicTBus o Teopun 'epra
U pe3yJIbTaTaMU KOHEYHO-3JIEMEHTHOI'O MOJIEIMPOBAHUS C UCIIOJIH30BAHNEM IIPOrPAMMHOTO ITAKeTa
ANSYS/LS-DYNA.

B pabore Tak>ke IpencTaBiIEHBI PE3YJIbTAThl SKCIEPUMEHTAIBLHOIO UCCIEIOBAHUS IIEPUO/IN-
9eCKOr0 peKrMa paboThl yIAPHOrO0 MHCTPYMEHTA C IIPOMEXKYTOUHBIM JIETKUM OOMKOM, KOTODBIE
MIOATBEPANIHN TIOBbIIIeHNE 3(DDEKTUBHOCTH MEPEHOCA YIAPHOTO MMIYJIbCA IPU PeaTn3aruu dd-
dexra «apebesra» U BO3MOXKHOCTH €r0 NPUMEHEHUsI B YCTAHOBKAX M HMHCTPYMEHTaX yIapHOIrO
JIeCTBUS.

Ormedaercst, 94To yBesudenne 3pGOEKTUBHOCTH TAKOTO POJA YAAPHBIX CUCTEM OIPEIeJIseTCs
HE TOJIBKO POCTOM (P (HEKTUBHOCTH IIEPEHOCA YAAPHOIO UMITYJIbCA, HO U yBeaudeHneM 3hdeKTns-
HOCTU Pa3pyIIEeHNsI T€TEPOTEHHBIX CPE/T 33 CUET CJIO2KHOTO IIPOCTPAHCTBEHHO-BPEMEHHOTO CIIEKTPA
YIAPHOI'O UMITY/IbCA, TEHEPUPYEMOTO B CUCTEME U3 TPEX TeJI, CIOCOOCTBYIOIIETO IPOIECCY Pa3py-
[IeHUH Ha MaciTabaXx MUKPOCTPYKTYPBI F€T€POr€HHBIX CPEI.

Karouesvie carosa: SHEPTHUS yaapa, CTOIKHOBEHNE TPEX TeJI PA3JIMIHON MACCHI, IbE30IaTINK.

Bubaunorp. 12 nass. Ui 8.
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VIK 517.958,539.3

Kocroipko C.A. Bausinue popMbl BO3MYIIIEHUsI HA YCTOMYMBOCTH IJIOCKOU op-
MbI IIOBEPXHOCTH IIEHOYHOTO MOKpbITUs npu auddysnoHubix npomeccax // Becrn.
C.-Tlerep6. yu-ta. Cep. 1. 2011. Bem. 3. C. 101-111.

Paccmorpena nBymepHasi MOJE/Ib TBEPOrO Tejla ¢ TOHKAM IJIEHOYHBIM ITOKPBITHEM B BHUIE
YIPYTOro KOMIIO3UTa II0JI0CA—IIOJIYIIIOCKOCTD, HAXOIAIIEIOCs B YCIOBHAX IIJIOCKOHN JTepOpMAaIin.
IIpenamonaraercsi, 4To B moJIoCe AeHCTBYIOT IPOIOIbHBIE HANpsizkKeHNs1. Majioe Bo3MyIieHne mioc-
KOI (DOPMBI IIOBEPXHOCTHU IIJIEHKH OIMCHIBACTCS ITPOM3BOJIBLHOM CHUMMETPHYHON IIEPHOIMIECKOi
dyuknpeit. VaMeHeHe XUMIIECKOI0 IOTEHIIAAIA BIOJIb NCKPUBIECHHON IIOBEPXHOCTU IIPUBOIUT
K MAacCCOIIEPEHOCY KaK BIVIyOb MaTepmajia, TaK U BJOJb PAacCMaTpPUBaeMOil moBepXHOCTH. B kawe-
CTBE OCHOBHOI'O COOTHOIIICHHS [TOJIY Y€Ha 3aBUCHMOCTD aMILJINTYAbl HCKPUBJICHHOMN IOBEPXHOCTH OT
Bpemenn. IIpu sToM Kprurepnit ycroiiauBocTr GOPMYIUPYETCS CIEAYIONUM 00Pa30M: €CJIN AMILIH-
TyZla BO3MYIIEHHUSI YMEHBIIAETCA CO BPpEMEHEM, TO IIJIOCKast (popMa MOBEPXHOCTU IJIEHKU CUUTa-
ercst ycroiiuusoii. VccienoBano BIMsAHNAE »KECTKOCTH TTO/JIOXKKHY, TOJIIHMHBI IIJICHKY, IPOJOIbHBIX
yCHIIHIA, a TakykKe (POPMBI BO3MYIIEHUSI HA KPUTUIECKOE 3HAYUCHUE JJIMHBI BOJIHBIL.

Kaouesvie crosa: TOHKUE TJIEHKH, YCTOMIUBOCTD, HUddy3us.

Bubauorp. 31 naszs. Ui 7.

VIK 519.6:532.53

Kouepnixxkkuu B. A. MogenupoBanue TedyeHmuii cj1aboCkKuMaeMOi BA3KON >KUIKOCTU
MeToaoM criiakeHHbIX yacrury, // Becrr. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bomr. 3. C. 112-115.

Crarbsl OCBAIIEHA UCCIEIOBAHUIO METO/A CIJIAXKEHHBIX YACTHIL JIJIsi MOJECIUPOBAHUS TeYe-
HUi ciraboc:kuMaeMoil Bsi3koit xkugkoctu. Ha mpumepe 3amadn 06 o6pyieHnn cToib6a KUIKOCTH
[IPOJIEMOHCTPUPOBAHBI BO3MOXKHOCTH METOJ@ I PaboThI CO CBOOOMHOI moBepxHOCTHIO. Ilomy-
YeHbl KA4eCTBEHHO HOBbIE KapTUHBI TedeHusi. [IpencraBieHo cpaBHeHnE PE3YJILTATOB C IKCIEPHU-
MEHTAJIbHBIMU JTaHHBIMA. BBIYnc/ieHnsT peajn30BaHbl MIPU MOMOIMM TEXHOJIOTUU MapaJlIeIbHBIX
oraucienunit Nvidia CUDA. Vcnosib30Banne HaHHONW TEXHOJIOIMU MO3BOJIUJIO COKPATUTH BpEMsl
BBIYHUCJIEHUHT MHOTOKPATHO, YTO OBLIO IOKa3aHO B HACTOAIIEN CTATbHE.

Karoueswie caosa: GecceTodHbIe METOIBI, CBOOOIHAS IPAHUIA, CJIA00CKIMAaeMast »KUIKOCTD,
meroz criraxkennbix yacrui, CUDA, SPH.

Bubnuorp. 6 mass. Wi. 2.

YIK 681.5+531

Menbuukos B.I. JIuneapusanusi B paciuimpeHHOM (pa30BOM MPOCTPAHCTBE HeJIMHEH-
HBIX MOJIMHOMMAJBHBIX AuHaMmudeckux cucreM // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2011.
Bem. 3. C. 116-123.

i AMHAMHYECKON CHCTeMbl MHOTOYJIEHHON CTEIEHHOW CTPYKTYPBI C HOCTOSHHBIMU Iapa-
MeTpaMu B KOHEYHOM OKPECTHOCTH HyJisi (DA30BOr0 MPOCTpaHCTBA R BBINOIHIETCH PACIIMPEHUe
MaTeMaTHIEeCKOI MOJIe/IN ITOCPEICTBOM BBEJEHU KOHEYHOI'O MHOXKECTBA JOIOJHUTEIBHBIX IIepe-
MEHHBIX B BUJIe MOHOMOB. B muddepeHnunaabHbIX ypaBHEHUSX IS JOTOJHUTEIbHBIX IIEPEMEHHBIX
MIPE/II0KEHO IPUMEHEHNe MeTOJa dKOHOMu3aruit JebbInéBa K OCTATOYHBIM UjIeHaM, 00pa30BaH-
HBIM U3 MOHOMOB BBICOKHX CTEII€HEil. DTUM [TOCTUIAETC 3aMbIKaHUE ITOJIyIaeMOil pacIInpEeHHON
JIUHEWHO#N cucrembl ypaBHeHnuil. [lokazano mocrpoenne audepeHnuaaIbHOr0 HEPABEHCTBA IJIst
dyuknun JIsnynosa B 06/1acTé pacimupeHHOro ha30BOro MPOCTPAHCTBA, [TOJIY I€HbI OIIEHKHU YCTOM-
YUBOCTH ABUKeHUd. MeTon NpuMeHeH K HeJIMHEWHO! yIpaBiiseMoil MeXaHUYeCKOH CHCTeMe.

Karouesvie crosa: HemuHEHAS TUHAMUYECKAsT CUCTEMA, JOIOJIHUTEIbHbIE IEDEMEHHbBIE, KO-
HOMU3AIH 1eObIIEBa, pACIIMPEHHAsI JINHEHAS CUCTEMA, YCTONIMBOCTD, PACIINPEHHAs KBapa-
TuuyHasg Gyukimsa JIsoyHosa.

Bubnworp. 8 mass. Ui. 1.
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VK 539.3

Haymosa H.B.,, Epmos B.A.,, Usaunos /I. H. dedopmauus ynpyroii cdepudeckoi
000JI0UKH, 3aKPEIJIEHHOM M0 KBAaTOPYy, B IIOTOKE BS3KOM HECXKMMAaeMOIl >KHIKOCTU
// Bectu. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 3. C. 124-130.

3aga4y o ABUKeHUH abCOTIOTHO TBEPIOrO IIAapa B BA3KOM HEC2KMMAEMON YKUIKOCTU BIEPBbIE
permit Ctokce B 1851 1., 77Tt 5TONO OH UCIIOIB30BAJT TPUOIUZKEHHBIN METO/T, KOTOPbI 3aKII09IaETCsI
B IIPEHEOPE’KEHUN B OCHOBHBIX YPABHEHUSX JBUKEHWS WHEPIMOHHBIMU YJIEHAMU U BHEITHUMU
cunamu. [Ipeobiaatoniasi 4acTh OMyOJMKOBAHHBIX PabOT ITOCBSINEHA HCCJIEIOBAHUIO Hanbosee
MPOCTOTO CJIydasi aedopMalnyuu chepudecKoit 060JI0UKY MO/, TeACTBUEM PABHOMEPHOT'O BHEITHETO
JIaBJICHUSI.

B crarbe paccmarpuBaeTcsi oOTeKaHUE MOKOSIIENHCsT chepbl TOTOKOM BS3KON HECXKHUMAaEMOM
JKHUIKOCTH, UMEIOINM Ha GECKOHEYHOCTH MTOCTOSIHHYIO IO BEJIUYNHE M HAMPABIEHUIO CKOPOCTD, U
HCCIeyeTcs 3a/ad4a o JjebopMalyu yupyroit cepudeckoit 000JI09KHU 10/ BIUsIHIEM HEPpaBHOMED-
HOT'O BHEIITHETO JABJIEHUs], JEHCTBYIOIIEr0 CO CTOPOHBI TIOTOKA BA3KOM HECXKMMAEMOMN YKUIKOCTH.
Tlosyuensr obiue aHATUTHIECKUE BBIPDAXKEHUS JjIsi KOMIIOHEHTOB mepemMertennii. [yisi mpoBepku
JIOCTOBEPHOCTH TOJIyYEHHBIX PE3yJIbTATOB HAli/IeHbl 3HAYEHUs [I€PEMEIEeHUNl TOUYEeK CPEeIUHHON
[IOBEPXHOCTH PA3JIUYHBIMU MeTojgaMmu. [IpuBoguTCsS CpaBHEHHE ACUMIITOTUYECKUX M UUCJIEHHBIX
pe3ynbTaTOB. ACHMIIOTOTUYECKHE PENTeHNsT PACIITUPSIIOT YUCIeHHbIE PE3YIBTATHI U JTAI0T BO3MOXK-
HOCTb Ka4eCTBEHHO OIEHUTH ITOBEJIeHNEe U3rMOHBIX (POPM OOOJIOUKU.

Kaoueswie crosa: chepuiaeckast 0601049Ka, gedopMalins, BI3Kas HeCXKUMaeMasi KUJTKOCTD.

Bubnumorpad. 8 nass. Uir. 4.

YIK 539.3:517.925

ITonakosa E.B., Toscruk ILLE.,, ®uaunnos C.B. Ocecummerpuynast gedopmanus
MSIFKOM apMUPOBAaHHOW HUTSAMM TopouaaabHOi oGosioukm // Becrn. C.-Ilerep6. yu-Ta.
Cep. 1. 2011. Bpm. 3. C. 131-142.

PaccmarpuBaercss HesmHelHasT oceCHMMeTpHYHAsT AedOpMAaIlis TOPOUIAJIBHON ODOJIOTKY
I0J1, IefiCTBIEM BHyTpeHHero jasienus. O60oI0YKa apMUPOBaHa JIBYMs CUCTEMa HUTEl, PACIIOJIo-
JKEHHBIX 110 HapaJulesisiM U MepuauaHaM. [Ipemonaraercsi, 900 HUTH PACIIOJIOXKEHBI JIOCTATOYHO
9acTo, MO3TOMY IIOCJIE OCPEJHEHUS IIOJydaeM JBYXMEDHYIO YIPYIYIO CPELy, KOTOpas SIBJISIETCS
MATKOI 000J10uKoii. OCHOBHAsI OCOOEHHOCTH MSATKON OOOJIOUKM 3aKJII0YAETCS B TOM, UYTO OHA HE
BBIJIEPXKUBAET CKUMAIOIINX HAIIPsI?)KEHUI. B paBHOBECHOM ITIOJI0YKEHMN BCE MEPUIMAaHbI 0O0JI0YKI
PACTAHYTHI, a 9aCTh Iapajlieeil MOXKeT ObITh CXKAaTON, YITO MPUBOAUT K 0OPA30BAHUIO CKJIIAIOK.

s onpenenennst nedopMaliuii ¥ nepeMenieHuit 060JI0YKH ¢ yIeTOM reOMeTPUIecKoi u dhu-
3UYECKO HEJIMHEHHOCTH 10Ty YeHa CUCTEeMa OOBIKHOBEHHBIX JuddepeHIInalbHbIX YPaBHEHU YeT-
BepTOro nopsigka. Paspaboran MeTos YHCIEHHOTO pEIIeHnsT KPAeBON 3aatdu JJIsl 9TOM CHCTEMBI,
a TakKe MeTOJ| ACUMIITOTUYECKOIO UHTEIPUPOBAHUS B IIPEIIIIOJIOKEHUH, YTO PAJINYC OKPYKHOCTU
MepuIMaHa TOpa CyIIEeCTBEHHO MEHbIIEe pajuyca ero napaJuieiau. [IpoBeeHo cpaBHeHUE acUMII-
TOTHYECKUX W UUCJIEHHBIX PE3YJIBTaTOB.

YcraHOBIIEHO, UTO CYIIECTBYET MPEJIEIbHOE JAaBIeHNE, IIPU IIPEBLIIIEHIN KOTOPOro paBHOBEC-
HBIE [TOJIOXKEHUsI OTCYTCTBYIOT. Ec/u 1aBjieHre MeHbIlle KPpUTUYECKOI0, TO UMEIOTCS JIBa TIOJI0¥KEe-
HUSI PABHOBECHUsI — JIOKPUTUIECKOE U 3aKPUTHIECKOE. B 3aKPUTHUIECKOM IMOJIOKEHUN PABHOBECHS
000JI0YKA [TOJIHOCTBIO PACTAHYTa. J1J1s1 TOKPUTHIECKUX TTOJIOXKEHUI PABHOBECH ST Hali/IeHbI TPAHUIIA,
[IOKPBITON CKJIaJKaMU ODJIACTH ¥ MUHHMAJbHOE 3HAYEHUE JAaBJIEHUs, DU KOTOPOM Ha 000JIOUKe
He 00pa3yITCs CKJTAIKU.

Kaouesvie cro6a: aHU30TPOITHAST MATKasi 00OJIOUKA, TeoMeTpuYecKas U (pU3nIecKas: HeJIH-
HEHOCTH, BHYTPEHHEE JIaBJICHNe, ACUMIITOTUIECKOE U UMCJIEHHOE PEIIIeHMUSI.

Bubnworp. 8 mass. Un. 3. Tabm. 4.
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VK 521.1, 524.38

Xonmesuukos K.B., Basunos /I.E., Mioannapu A.A., Tonym6aesa /I. A. Omnpene-
JIeHUE TEePBOHAYAJIBHBIX OPOUT BHECOJIHEYHBIX IJIAHET METOAO0M JIyYeBbIX CKOPOCTEe:
3amkuyTble dopmydnl // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bpm. 3. C. 143-152.

KpaTko omnmchiBaeTcss METOMOJIOrHS ONpPeesIeHUs] ePBOHAYAIBLHBIX OPOUT SK30IUJIAHET 110
KPUBOH JIy4eBO#l CKOPOCTH MaTE€PUHCKON 3BE3bl M NMPUBOAATCS OCHOBHBIE COOTHOIIEHUS] METO-
na. Panee 3amada cBejieHa HaMM K DEIIEHUIO CUCTEMBI JBYX TPAHCIICHJIEHTHBIX YDaBHEHUI BHIA
fa(z,y) =&, fa(z,y) =n, 1 mOIYUEHO pElIEHNE CUCTEMBI B BUIE psiia 110 crenensm &, 7. Ilocaen-
HU€ BEJIMYMHBI, UMEIOIIHE TIOPSJIOK KCIIEHTPUCATETa OPOUTHI, MOXKHO CYATATH U3BECTHBIMU U3
Habmogennii. 3/1ech J10Ka3aHo, 9To MYHKIUA f3, f4 3a7a10T 0TOOpakeHre 3aMKHYTOIO €IMHIYI-
HOI'O KPyra Ha PaBHOGEIPEHHBINH MPSAMOYTOJIbHBIA TPEYTOJIbHUK, IPUYEM CYKEHHe OTOOparKeHUst
Ha OTKPBITBI KPYyT' IPEJACTaBJsieT COOOM BEIeCTBEHHO-aHATUTUYECKYI0 OUEKIMI0 BHY TPEHHOCTH
Kpyra Ha BHYTPEHHOCTb TPEYTOJIbHUKA. TakuMm 06pa3oM, pelieHne yKa3aHHBIX yPaBHEHUN CyIie-
CTBYET U €JUHCTBEHHO JJIsl JIIOOOH TOouKM &, 1), JieXKalleil BHYTPpU TPeyroJbHuKa. DMOEKTUBHBIN
aJICOPUTM PEICHUs] YPaBHEHUH, a TaK»Ke 06JIACTh CXOJAMMOCTH MTPECTABIIAIONINX PEIIeHUE PsJIOB
o crereHaM &, 7 OyIyT HalJIEHbI B CJIEIYIONIEH cTarbe, e Oy/1eT UCCIeI0BAHO TaKXKe BJIMSHUE
OIMMOOK M3MEPEHUIA.

Kaouesvie carosa: BHeCOTHEUHBIE TIAHETHI, OIPeIeeHne OPOUT, KpUBasi JIyIeBOi CKOPOCTH.

Bubnuorp. 5 nass. Ui. 8.
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ABSTRACTS

UDK 517.925.5

Vasiliev V. A. About one way of construction of approximative solutions of a linear
systems over very long time intervals // Vestnik St.Petersburg University. Ser. 1. 2011.
Issue 3. P. 3-6.

In this paper approximative fundamental matrix of a solutions of a linear systems of a
differential equations is investigated. One proof that linear system with fundamental matrix of
a solutions which coincides with approximative fundamental matrix of a solutions of a source
system exists in small neighbourhood of given system.

Keywords: approximative solutions, nonhomogeneous linear systems.

Bibliogr. 4 references.

UDK 519.71
Ermakov S. M. Stochastic and quasi-stochastic computing // Vestnik St.Petersburg Uni-
versity. Ser. 1. 2011. Issue 3. P. 7-19.

This paper presents a brief review of the research in the field of stochastic and quasi-stochastic
computational methods, which was conducted by the author and his colleagues in the recent
years. For example this research includes validation of the multiplicative pseudo-random numbers
generator, Monte-Carlo methods for solving nonlinear equations, estimation of computational
complexity, stochastic stability and parallelism for stochastic and quasi-stochastic algorithms.
Research is urgent due to the recent quick development of multiprocessor computer technology.

Keywords: stochastic methods, Monte-Carlo method, parallelism, stability, nonlinear equa-
tions, pseudorandom numbers, quasi Monte-Carlo method.

Bibliogr. 61 references.

UDK 517.929

Zuber 1. E., Gelig A. Kh. Dynamic regulator of nonlinear delayed systems // Vestnik
St.Petersburg University. Ser. 1. 2011. Issue 3. P. 20-28.
In the paper it is considered a certain class of nonlinear systems of the form

l
i=A()z+ Z Ai()z(t — 7i(t)) + b(-)u,

A() € R™*™, A;i(-) € R™™"™, b(-) € R", where the coefficients are uniformly bounded and are
arbitrary functionals. Using the Lyapunov—Krasovsky functional of special form, a dynamical
regulator, described by the equation

u=p()u+ (m(),z)

with p(-) € R', m(-) € R"™ is synthesized. By this regulator the system becomes globally asymp-
totically stable. It is also considered the case when the control u of system does not direct but is
due to a pulse element, realizing an amplitude-frequency modulation.

Keywords: nonstationary delayed systems, global asymptotic stability, dynamic regulator,
Lyapunov—Krasovsky functional.

Bibliogr. 6 references.

161



UDK 517.956.227:517.958:531.33

Nazarov S. A. The asymptotics of an eigenvalue of the Dirichlet problem in a cranked
waveguide // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 29-35.

An asymptotics of an eigenvalue of the Dirichlet problem for the spectral Helmholtz equation
is found out in two-dimensional cranked waveguide, acoustic with soft walls, or quantum. The
waveguide implies a broken strip, however the boundary value problem is posed in a straight
strip of unit width with wedge-shaped notches, on the faces of which appropriate transmission
conditions are imposed that provides a smooth wave field after reconstructing the waveguide
shape. The angulation is assumed small so that the above-mentioned notches become narrow and
asymptotics is constructed due to the corresponding small geometric parameter.

It is known that any angulation gives rise to an eigenvalue which belong to the discrete
spectrum and lies below the continuous spectrum of the boundary value problem.

The main asymptotic term of the eigenfunction is chosen as the standing wave in the intact
strip. This wave leaves discrepancies in the transmission conditions which are compensated with
the help of solutions to the problem again in the straight strip with jump conditions at the
transversal cross-sections which result from shrinking the narrow notches. These solutions get a
linear growth at infinity. Thus both, the main term and the correction terms do not admit the
decay property, intrinsic for an eigenfunction, which vanishes at infinity at the exponential rate
and therefore is called a trapped mode. In order to correct the asymptotic ansatz near infinity
an additional expansion, that is the outer one which is acceptable at a long distance from the
notches, is formed. The decay requirement for this expansion leads to an asymptotic formula for
the eigenvalue and the justification of this formula is performed by means of spectral measure
techniques.

It should be mentioned that both, the asymptotic structures, even the order of the main
correction term, and the justification scheme differ crucially from ones attributed to spectral
problems in bounded domains.

Keywords: cranked quantum and acoustic waveguides, trapped modes, localized solutions,
discrete spectrum.
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UDK 681.511.42

Perkin A. A., Smirnova V. B., Utina N. V., Shepelyavyi A.I. On application of Lyapunov pe-
riodic functions // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 36-47.

The paper is devoted to asymptotic behavior of continuous and discrete phase control sys-
tems. Control systems with vector periodic functions and multiple equilibria are considered. Two
stability problems are investigated. They are the problem of gradient-like behavior and the esti-
mating of the number of slipped cycles. The stability problems are usually solved by Lyapunov
direct method. But such standard Lyapunov functions as “the quadratic form” and “the quadratic
form plus the integral of the nonlinear function” are of no use for the class of phase systems. That
is why in the sixties and the seventies of the twentieth century a number of special methods were
investigated within the framework of Lyapunov direct method.

In the paper one of these special methods, namely the method of Lyapunov periodic functions
is developed. A generalization of certain Lyapunov periodic functions and subsequences, which
give the opportunity to obtain the estimates for stability domains in the space of parameters,
is offered. Many-parametric frequency-domain criteria for gradient-like behavior which improve
these estimates are proved. These criteria are also applied to improve the estimates for the number
of slipped cycles of a phase system.

Keywords: phase systems, Lyapunov direct method, Yakubovich—Kalman frequency-domain
theorem, gradient-like behavior, the number of slipped cycles.

Bibliogr. 24 references. Fig. 1.
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Pilyugin S. Yu., Volfson G. 1., Todorov D.I. Dynamical systems with Lipschitz inverse
shadowing properties // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 48-54.

In this paper, we introduce the Lipschitz inverse shadowing property with respect to two
classes of d-methods generating pseudotrajectories of dynamical systems. It is shown that if a
diffeomorphism of a Euclidean space possesses the Lipschitz inverse shadowing property on the
trajectory of an individual point, then the Mafié analytic strong transversality condition is satisfied
at this point. We apply this result to prove the main theorem: If a diffeomorphism of a smooth
closed manifold possesses the Lipschitz inverse shadowing property, then this diffeomorphism is
structurally stable.

Keywords: dynamical systems, inverse shadowing, structural stability, transversality.

Bibliogr. 10 references.

UDK 516.94

Poroshina N. I., Ryabov V. M. On the methods for Laplace transform inversion // Vestnik
St.Petersburg University. Ser. 1. 2011. Issue 3. P. 55-64.

At the solution of problems by operational methods the most difficult stage is inversion
process — origin function definition under its image. There is no universal method of the inversion
giving satisfactory results for any image F'(p). Any concrete method of the inversion should
consider specificity of behaviour of the image (or origin function). The choice of a method of the
inversion essentially depends on a way of the representation of the information on the image of
the required original. We will list typical situations:

1) values of the image F'(p) and his derivatives in some fixed point which is distinct from
infinity are known;

2) values of the image F'(p) and his derivatives in some vicinity of infinitely remote point are
known;

3) values of the image F(p) on a real semiaxis p > 0 are known;

4) values of the image F(p) in a half-plane Rep > A are known.

The work purpose consists in instructions of suitable methods of the inversion, their detailed
enough description or sending to corresponding literature, and also in elaboration of new methods.

Computing schemes of methods and methods of acceleration of their convergence are resulted.
Methods of construction of approximations as Laguerre series, various quadrature inversion for-
mulas (both real and complex) are described, are described variants of deformation of a contour
in the integral of Riemann—Mellin setting the inversion of Laplace transformation and methods
of its subsequent calculation, and also the Widder’s methods are described.

Keywords: the inversion of Laplace transform, Laguerre series, acceleration of convergence,
quadrature formulas, Widder’s method.
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UDK 519.71

Sipin A. S. Simulation methods for second order parabolic Cauchy problem // Vestnik
St.Petersburg University. Ser. 1. 2011. Issue 3. P. 65-74.

The Monte-Carlo algorithms for heat equation boundary problems based on heat potentials
is well known when Laplace operator is the elliptic part of parabolic one [1], [2]. They essentially
based on exact fundamental solution and cannot be used for heat equations when coefficient
matrix is not constant.

In this paper we construct and investigate simulation method for second order parabolic
Cauchy problem when coefficient matrix is sufficiently smooth. There are constructed unbiased
estimators for Cauchy problem solution and unbiased estimators for their functionals.

Keywords: Monte Carlo methods, simulation method, heat equation, Cauchy problem.

Bibliogr. 5 references.
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Feoktistova V. N. Dynamic interactive stabilization of the switching systems with pro-
cessor sharing // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 75-79.

A dynamical interactive protocol is designed to control the flexible manufacturing systems
with processor sharing. The ultimate objective is to minimize the long-run average cost per unit
time. It is proved that the proposed protocol makes the given periodic orbit globally attracting,
thus achieving overall asymptotic optimality whenever the orbit at hand is optimal.

Keywords: manufacturing processes, flexible manufacturing systems, hybrid dynamic, opti-
mal trajectory.
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UDK 539.376

Arutyunyan R. A. Optimization of the energy consumption for fracture of solid mate-
rials // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 80-84.

To estimate the optimal energy consumption for fracture the energy consumption in differ-
ent loading program is compared. The energy consumptions are defined in accordance with the
damage summation law, expressed in terms of relative value of energy consumption. If the sum
of the relative value of energy consumption is less one then the energy consumption is minimal.
So we can define the reliable boundary of minimal value of fracture energy.

Keywords: damage summation laws, energy consumptions, experiments on alternating creep
and cyclic loading, the regimes of loading with the optimal energy consumptions.

Bibliogr. 7 references. Fig. 3.

UDK 539.3, 519.6

Bauer S. M., Voronkova E. B. Nonclassical shell theories for the analysis of transversally
isotropic spherical and cylindrical layers under normal pressure // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 3. P. 85-92.

In present paper the stress strain states of transversally isotropic spherical and cylindrical
layers under normal pressure are studied. Such structures can be used as basic models for the
eyeball or blood vessels.

Solutions are obtained by means of the exact 3D theory of elasticity and two approximate
theories for orthotropic plates: the theory of moderate thicknesses shells worked out by Paliy—
Spiro (PS) and the refined theory developed by Rodinova—Titaev—Chernykh (RTC).

Expansions of the 3D exact solutions in powers of a small parameter which is equal to the
relative thickness of spherical or cylindrical layer are compared with the solutions obtained with
the PS and RTC shell theories.

Both nonclassical theories give the two first terms of asymptotic expansions of the 3D solution
for displacements correctly.

Keywords: shell theory, nonclassical models.

Bibliogr. 5 references.

UDK 531.011

Vovnenko N. V., Zimin B. A., Sud’enkov U. B., Yungmeister D. A. Experimental research and
numerical simulation of shock-wave processes in the central collision of three rods of
different masses // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 93-100.

The results of experimental research of the collision process between two and three bodies
at an average speed of 5-15 m/s are shown. The experimental method allowed us to register
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with high time resolution the shock-wave processes at the block and then to analyze them. The
method provided also data of spectral and integral characteristics of the impulse processes, which
are produced during the complex impact.

It is shown, that in such an impact system the efficiency of impulse transmitting from the
shank to the ore body is much higher (~30%), than in a two bodies system impact. Such an
effect is produced by the creation of so-called “chatter mode” (the portioned takeout of the shank
energy), determining the quasi-plastic impact mechanism.

The results of research are proved by the theoretical analysis of the solid bodies impact
process taking into account the contact interaction according to the Hertz theory and the results
of finite element modeling using the ANSYS/LS-DYNA programme.

Experimental results of the periodic mode percussion-lock with an intermediate light striker
are presented. The results of research have confirmed the increase in transfer efficiency of the
shock pulse when implementing the effect of “chatter” and the possibility of its use in plants and
percussion instruments. We also note that increasing the efficiency of such systems is determined
by the impact increase of the efficiency of transfer of the shock pulse and increase in destruction
efficiency of heterogeneous media due to the complex spatial-temporal spectrum of the shock pulse
generated by a system of three bodies. This spectrum contributes to the process of destruction
on the scale of the microstructure of heterogeneous media.

Keywords: impact energy, collision of three bodies of different masses, piezosensor.

Bibliogr. 12 references. Fig. 8.

UDK 517.958,539.3

Kostyrko S. A. Effect of the undulation shape on the flat film surface stability under
diffusion processes // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 101-111.

We consider a layer coherently bonded to an elastic semi-infinite substrate under plane strain
conditions. A remote stress applied to the film is parallel to the film/substrate interface. We
assume that the film surface has a small perturbation described by arbitrary periodic symmetric
function. The variation in chemical potential along the curved surface gives a rise to fluxes of
atoms along the surface and through the bulk. A governing equation is derived that gives the
amplitude of a surface roughness as a function of time. The stability condition can be formulated
like this: if the amplitude of waviness decreases with time, then the flat surface of the film is stable.
A parametric study is then carried out to investigate the effect of various practically important
parameters on the critical wavelength. Among them are the elastic stiffness of the substrate, the
film thickness, the internal stress and the shape of undulated surface.

Keywords: thin films, diffusion, stability.

Bibliogr. 31 references. Fig. 7.

UDK 519.6:532.53

Kocheryzhkin V. A. Numerical simulation of viscous fluid flow using weakly compress-
ible SPH // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3. P. 112-115.

Weakly compressible form of the Smoothed Particle Hydrodynamics method (SPH) for fluid
flow based on the Tait equation is presented. The extension of method for free surface flows is in-
vestigated. Original bursting dam problem is modeled and results are compared with experimental
data. Qualitatively new flow patterns are obtained. The entire SPH code is implemented using
the Compute Unified Device Architecture (Nvidia CUDA), resulting in tremendous speed-ups.

Keywords: meshless method, free surface, weakly-compressible, CUDA, SPH.
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UDK 681.5+531

Melnikov V. G. Chebyshev approximations in Lyapunov methods // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 3. P. 116-123.

This paper presents a new method for dynamic systems with polynomial structure in a finite
neighborhood of the phase space R". A mathematical model of the system is extended with a
final set of additional variables in the monomial form. The residual terms of the extended model
are approximated using Chebyshev economisation method, this close the extended system of
linear equations. A differential inequality for the Lyapunov function in the extended phase space
estimates the stability of the system The method is applied to nonlinear mechanical systems.

Keywords: Chebyshev approximations, nonlinear polynomial system, extended linear system,
extended Lyapunov function.

Bibliogr. 8 references. Fig. 1.

UDK 539.3

Naumova N. V., Ershov B. A., Ivanov D. N. Deformation of an elastic spherical shell under
pressure of viscous incompressible fluid // Vestnik St.Petersburg University. Ser. 1. 2011.
Issue 3. P. 124-130.

Deformation of an elastic spherical shell under pressure of viscous incompressible fluid are
considered. Analytical formulas for calculation the components of normal and tangential deflec-
tions of the shell middle surface are received. The new mathematical model of an elastic spherical
shell on the basis of introduction of the Finite Elements Method Calculations is offered. The
comparison of the asymptotic and numerical results is performed.

Keywords: spherical shell, deformation, viscous incompressible fluid.

Bibliogr. 8 references. Fig. 4.

UDK 539.3:517.925

Polyakova E. V., Tovstik P. E., Pfilippov S. B. Axisymmetric deformation of the reinforced
by threads toroidal membrane // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 3.
P. 131-142.

Nonlinear axisymmetric deformation of a toroidal shell under action of internal pressure is
considered. The shell is reinforced by two system of threads located on parallels and meridians.
It is supposed, that threads are disposed frequently enough therefore after averaging we get
the anisotropic elastic membrane. The basic feature of a membrane is that it can not hold the
compression stresses. In state of equilibrium all meridians of the shell are stretched, but the part
of parallels can be compressed. That leads to formation of folds.

For search of deformations and displacements of a shell the system of the ordinary differential
equations of the fourth order is received. Geometrical and physical nonlinearity is taken into
account. The method of numerical solution and also the method of asymptotical integration in the
case when the meridian radius is much smaller than the parallel one are elaborated. Comparison
of asymptotic and numerical results is performed.

It is shown, that there is an ultimate pressure at which excess states of equilibrium are
absent. If pressure is less that the ultimate one there are two states of equilibrium — subcritical
and supercritical. In supercritical state the shell is completely stretched. For subcritical state the
boundary of the area covered by folds and the minimal value of pressure at which folds on the
shell are not formed are found.

Keywords: anisotropic membrane, geometrical and physical nonlinearity, internal pressure,
asymptotic and numerical solutions.

Bibliogr. 8 references. Fig. 3. Tabl. 4.
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Kholshevnikov K. V., Mylliri A. A., Tolumbaeva D. A., Vavilov D. E. Determination of pri-
mary orbits of extrasolar planets via radial velocity method: closed formulas // Vestnik
St.Petersburg University. Ser. 1. 2011. Issue 3. P. 143-152.

Methodology of primary orbits determination using radial velocity curve of a parent star
is described briefly. Main relations of the method are presented. In the previous paper we have
reduced the problem to two transcendent equations with two unknowns. Here, we demonstrate
that the solution of equations exists and is unique. An efficient algorith for solving the equations,
as well as the convergence domain of power series representing the solution, will be derived in the
next paper. The influence of observation errors will be discussed there.

Keywords: Extrasolar planets, orbit determination, radial velocity curve.
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