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AHHOTAIIUN

VK 519.622

Hayraser I.K. O6 ogHOM KJjacce YWUCJIEHHBIX METO/IOB PEILIeHUs >KECTKUX CHUCTEM
nuddepenmmanbabix ypasaenuii // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpm. 1. C. 3-10.

PaccmarpuBaercs momudukarust meroga tuma Meroma Koyasuta, cocrosimmast B TOM, 9TO U3
[IOJIyYE€HHBIX HA OHOM Illare 3HAYEHUI PEIleHUs] B HECKOJIbKNAX TOYKAX COXPAHSIOTCS JIUIID IIep-
BbIe U3 HUX. V3y49aroTcst BOPOCH! yCTOWIHUBOCTH TAKUX METOIOB. B 4aCTHOCTH, YKa3bIBAETCST OJIMH
METOJT U3 ITON T'PYMIIbI, KOTOPBIA IPU YETBEPTOM IOPSIIKE TOYHOCTH YCTONYIUB JIJIsI JKECTKUX CH-
cTeM IIpH JII0OOM BBIOOpE IIara MHTErPUPOBAHMUSI.

Kmouesvie caosa: auciaennoe perrenue 3aaaqu Komm, meros Koyasia, ycroianBocTh, KecT-
KU€ CHUCTEMBI.

Bubawnorp. 4 nazs. Uimi. 1.

VK 519.71

Buasiesa K.O., Epmakos C.M. O6 oueHke crieKTpa JuHeiiHOro oneparopa // Becrs.
C.-Ilerepb. yu-ta. Cep. 1. 2012. Bpm. 1. C. 11-17.

B mamnoit paboTe paccMOTpeHBI HOBBIE MOAXO/bI K AHAJIN3Y CIIEKTPA JTUHEHHBIX OITEPaTOPOB.
IIpeyiozkeHbl aIropuTMbl BBIYUCJIEHUsT KOI(DMOUIMEHTOB MUHUMAJIHLHOIO MHOIOYJIEHA MaTPUIIBI,
OCHOBaHHbIe Ha U3BecTHOM Meroze KpbuioBa, SSA-pas3iiokeHnn u MeTozle PeKYPPEHTHOIO C/IBUTA
«Iycennnas. [lomyguentnoe 060061eHMEe TO3BOJISIET UMETH JI€JI0 C MaTpUIlAMUA OECKOHEYHOTO II0-
psJIKa, 9TO sIBJISIETCS BAYKHBIM IIPUJIOXKEHHEM JIJIsl PEIeHHs] 3aJ[a9 MacCOBOrO OOCIIYKMBAHUSI.
IIpuBenens! pe3yabTaThl YNCTEHHBIX YKCIIEPUMEHTOB JJIsT MATPUIL PA3TUIHBIX MTOPSIKOB.

Karoueswie caosa: meron Monre-Kapiio, MUHUMAJIbHBI MHOIOYJIEH MATPHIbI, CIEKTD JIH-
HEeWHOoro oneparopa.

Bubsmorp. 6 nass. Tabu. 4.

VAK 531.36:534.1

3earunnesa T. E. KoaddunuenTHble KpuTepuu CyIeCTBOBaHNUS IPEAEJIbHOTO [NKJIa
B AByMepHOii cucreMme c¢ rucrepesucoMm // Becrn. C.-Ilerep6. yu-ra. Cep. 1. 2012. Bpu. 1.
C. 18-26.

B pabore uepes KoapuImeHTbl CUCTEMBI TTOJIy Y€HbI HEOOXOIMMbIE U JOCTATOYHBIE YCIOBUS
CYIIECTBOBAHUS MPEJEIBHOIO IUKJIA B JBYMEPHOI CHCTEME C THCTEPE3NCHON HETMHEHHOCTBIO.

Karovesvie cr06a: aBTOMATHIECKOE yIPABJIEHNAE, TUCTEPE3NC, YCTONINBOCTD, CYIIECTBOBAHNE
[IPEJIEJIHHOTO TIHKJIA.

Bubsmmorp. 7 nass. Ui. 4.

YK 517.929

3y6ep U.E. Crabuimsanusi AUCKPETHBIX CHCTEM JUHAMHUYECKUM DPEryJjisiToOpoM
// Bectr. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpm. 1. C. 27-30.
PaccmarpuBaercs cucrema
Tgt1 = AxTr + brug,
*
Ukl = Mpxk, k=1,2/...,

rae Ax € R™*™, by € R, my € R™. [Ipeanonaraercs, uro Ay ssiaserca marpuneir Opobennyca,
[IOCJIEJTHUI 3JIEMEHT BEKTOpa by sBJISIETCS HYJIEBBIM U BCe jieMeHTbl A 1 by OorpaHuyeHbl Ipu
Bcex k. C momoIbpio KBaJpaTUIHON (byHKIMHU JIsmyHOBa ¢ AMAroHaJbHON MaTpurei Koaddhu-

IIMEHTOB HaXOJATCS M) U TaKue yCJIOBUsI Ha by, IpU KOTOPBIX CHUCTEMa CTAHOBUTCS IVIODAJIBHO
ACAMIITOTUYECKHA yCTORYINBOM.
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Karouesvie ca06a: TUCKpETHBIE CUCTEMBI, CTAOUIN3AINS, JUHAMIIECKUN PEryIsiTop, MyHK-
nus JlsgmyHosa.
Bubsnorp. 2 nass.

VK 519.245

Kpacynuua T.II. O cxogumocTu canzy mnpoimecca Po66unca—MoHpO npu MaJjbIxX Ia-
rax // Becrn. C.-ITerep6. yu-ta. Cep. 1. 2012. Bpm. 1. C. 31-34.
PaccmarpuBaercs BBenenHast AubapoM moaudukalms npoiecca Pobunca—Moupo

Xn+1 = Xn - an(Yn(Xn) + bn)7

rae an, > 0, b, > 00— 3amaHHBIE TOCIEIOBATENLHOCTH IHCEN, Yy (X, ) — HAOIIOMEHUST HEKOTO-
poit ciyuaitaoi Besmaunbl Y (z) npu GUKCHPOBAHHOM 3HAYEHUN X, X1 — HaYaIbHAs CIIydaiiHast
BEJTMYNHA.
O6ozaaunm wepes M (x) maremaTwmaeckoe OXKHJIAHUE CIydaitHol Benmaunbt Y (x). [lomyaen
CcJIelyIOIuii pe3ysbTar.
Teopema. Iycmv 8biNOAHAIOMCA YCAOBUA:
1) M(z) >0 npux >0, M(z) <0npuz <6, M) =0, inf | M(z)| >0 npue <|z—6]<

e™! u mobom 0 < € < 1,

2) EZ%*(z) < K <00, Z(z) =Y (x) — M(z), ede K > 0 — nexomopas xoncmanma,
3) M(z) dugpepernyupyemo 6 mouxe 0 u M'(0) = a,

2
5) an = A/n, 2Aa <1, b, =b/n", b>0, A>0, 8< Ac.

Toz0a

|M(x)| < Clz| 4+ D, 2de C >0, D > 0 — nexomopuie KoHCmarmbo,

P(Xn =0, n—00)=1,
P(X, <6, n>N(w)) =1,
2de N(w), w € Q, —nexomopoe docmamowno GoAbULOE HUCAO.
Kmouesvie caosa: cToxacTUIeCKasl alllipoKCUMalius, mporecc Poounca—Moupo, dyHKIms pe-
rpeCcCHm.
Bubsmorp. 10 Hazs.
VIK 517.929

Kpwinos B. A. Ilepuognyeckue pelenunsi oqHOro KJjacca pyHKIUOHaJIbHO-aAud depeH-
nuasbHbix ypaBsHeHui // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpur. 1. C. 35-39.
PaccmarpuBaercs HesmHeliHas UMIYJIbCHAsSI CHCTEMA

T=Ax+bf, o=c'z+.

3aecs A € R™X™ — mocrosiruas Typsunesa Mmarpuia, b € R™*1 u ¢ € R™*!, ) — mocrosmnas,

OTJINYHAS OT HYJIs, 0, f — CUTHAJBI Ha BXOJIE U BBIXOJIE MOYJIATOPA, KOTOPBIA TeHEpUPYeT MIHO-
oo

BEHHBIE HMITYJILCDI, OTIUChIBAEMbIe nebTa-pyuknuami: f(t) =D 7  And(t — tn), Tae

N = signo(t, —0), ecmu o(t, —0) # 0;
"o, ecin o(t, —0) = 0;

tn+1 =tn +7,m =0,1,.... T— HAUMEHBIIUN TOJIO?KUTEJILHBIN KOPEHb YPABHEHUS

T

/U(tn +A)e =T Van| = A,

0

rae A, € — IOJIO2KUTEJIbHbIE ITOCTOAHHDBIE.
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IIpu momoru mocrpoenust obactu B ha30BOM IIPOCTPAHCTBE, e OIEPATOD C/IBUra IO TPAEK-
TOPUSIM HEIIPEPBIBEH, [I0JIy Y€HbI JOCTATOYHBIE YCIOBHS CyIIECTBOBAHUS IIEPUOINYECKOIO PEIIIEHUsT
C OJIHMM MMITYJIbCOM Ha IIEPUOJIE.

Kaoveswie crosa: HeInHeHAST NMITyJIbCHASI CUCTEMA, [IEPUOIUIECKOE PEIleHue.

Bubsnorp. 4 Hass.

YK 517.9

Jloruunosa E. A. ITocTpoeHue peleHns: 3aJa4y O paclpeiejIeHUY Tella B HEOAHOPO/I-
HOM MartepuaJse ¢ tpeuunoii // Becru. C.-Ilerep6. yu-Ta. Cep. 1. 2012. Bem. 1. C. 40-47.

Paccmarpusaercs 3aa4a, onucbiBaloras pacipe/iejieHre TeMIepaTypPbl B HEOJHOPOIHOM Ma~
repuasie (FGM) ¢ Tpemmuoit ¢ yuérom BpeMenn. V3yuaercs JByMepHBbI ciaydail. Heomropon-
HOCTH MaTepHasIa omuckiBaeTcs dbyrkmuei G(x2) = GoeF2, uro cooTBeTcTByeT CuTyaruu, KOrma
BEKTODP HAIIPABJIEHUs] U3MEHEHWsI HEO[HOPOJHOCTH IIEPIIeH/UKYJISIDEH TPeluHe. 3a/ada CBejieHa
K 0bobOrmenHol 3amade Koim, MOCTPOEHBI TEIOBbIE TOTEHITUAJBI U PEIeHre 3a/1a9u, U3y IeHbI
ux cBoiicTBa. [lo/rydeHbl aCUMOTOTUKY PEIIEHNS U €r0 MPOU3BOIHBIX IO PACCTOSTHUIO 0 KOHIIOB
TPEIIUHBI, 110 BPEMEHM, & TaKXKe JBOWHbIE ACHUMIITOTUKHU 10 BPEMEHU U PACCTOSHUIO JI0 KOHIIOB
TPEITUHBI.

Kaouesvie cA06a: TEIJIOBBIE TIOTEHITMAIIBI, HEOJHOPOIHAS TIOCKOCTD C Pa3pe3oM (TPEeImuHOH )
10 OTPE3KY, AaCUMIITOTHKH DEIIEHUs 110 PACCTOSHUIO J0 KOHI[OB TPEIIUHbI, IOCTAHOBKA KPAEBbIX
YCJIOBHIA.

Bubmnorp. 4 nass.

YK 519.688

ITaxuymesa M. 0. VcciiemoBaHue CBOIICTB MOMEHTHBIX NHBAPUAHTOB B 33a4aX aHa-
aun3a n3obparkenuii // Becru. C.-Ilerep6. yu-Ta. Cep. 1. 2012. Bem. 1. C. 48-56.

TIpumenenve Teopur MOMEHTHBIX WHBAPUAHTOB JIJIs PEIICHUS 3aJa4 PACIO3HOBaHUs 0Opa-
30B MMeeT HEKOTOPbIE 0OCODEHHOCTH. Pe3yibraTsbl Teoprn MOMEHTHBIX HHBAPUAHTOB ITOJLY Y€HbI JIJIsT
caydas QYHKIMH, OnpeaereHubx B R2. B 1efCTBATEILHOCTH BBIUMCICHNS TPOM3BOIITCS IO Ky-
COYHO-JIMHEAHBIM aNMOPKCUMAIUSIM UCXOJHBIX 00Pa30B — IMUKCEIbHBIM n300pakenusm. Vmeercs
3aBUCHMOCTb MEXK/]ly BEJIUYUHON IOAPOOHOCTH PACTPa, a TaK»Ke TUIIOM 00pa3a M pe3yJbTaToM
UIeHTUDUKAIAN.

Kmouesvie crosa: pacriosHaBaHue 06pa30B, MOMEHTHBIE HHBAPUAHTHI, PACTD.

Bubsawnorp. 15 nazs. Wia. 2. Tabur. 5.

VK 519.71

Cunun A.C. CraTucTuyeckue ajiroputTMmbl peinenus 3agadu Kommu ajs napabosinye-
CKUX ypaBHeHUil Broporo nopsinka. «ConpsixkenHasi» cxema // Becra. C.-Ilerep6. yu-ra.
Cep. 1. 2012. Bpi. 1. C. 57-67.

Januast paGora siBisieTcst IpogoJKeHneM paborst [3]. B meit paccMoTper HOBBI ajgropuT
meroa Monrte-KapJio pemenus 3aga4uu Ko 171 mapabosimieckoro ypaBHEeHUsI BTOPOTO IMOPSIIKa
¢ rnagkumu Kodddunmenramu. [locTpoeHbl HecMeIleHHbIE OIEHKHU (DYHKIIMOHAJIOB OT PEIIeHUsI
9TOl 3ajaun. B ormmame or paGorsl [3], paccMaTpuBAeTCs «CONpPsiKEHHAs» CXeMa IIOCTPOEHUSI
HECMEIIIEHHBIX OIIEHOK (DYHKIIMOHAJIOB OT PEIeHNs] NHTEIPAJILHOIO yPABHEHUsI, S9KBUBAJIEHTHOTO
3asade Ko, D70 1103BoJIsieT yIPOCTUTD MIPOIELy Py MOEJIMPOBAHUs, TAK KaK Telephb He HYYKHO
3HATH TPAHUIBI CIEKTPA JJIsi MATPHUIIBI CTAPIINX KOI(DDUIINEHTOB YPABHEHNUSI.

Karoueswie caosa: meron, Monre-Kapiio, crarucrudyeckoe MoJiesIMpoBaHue, ypaBHEHME TEILIO-
IPOBOJIHOCTH, 3aja4a Kormm.

Bubmnorp. 7 nass.
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YK 519.71

Cmupnos C. 1. CroxacTudeckuii BApHaHT MeTOa BBIPOXKAECHHBIX AepP AJIs PellleHus
GOJIBLINX CHCTEM JIMHEHHBIX ypaBHEHHil co ciaabosamoJiHeHHOIT martpuiieii // Becrn.
C.-Ilerepb. yu-ra. Cep. 1. 2012. Bpm. 1. C. 68-72.

B pabore npengoxken croxactudeckuii meros pemenust CJIAY co crabozamnoHEHHBIMUA MaT-
puriamu. MeTos OCHOBaH Ha BBIJIEJIEHUH IVIABHON YaCTH MATPHYHOIO OIEPATOPA B BHUJIE BBIPOXK-
ZeHHOro sapa. IIpuBeseHbl pe3ysIbTAThI YMCIEHHOIO SKCIIEPUMEHTa, CBUAETENIbCTBYOME 00 3d-
(EKTUBHOCTHA METOJIA.

Knoueswie caosa: cucrema JuHeRHbIX ajarebpandeckux ypasrennii (CJIAY), ciabozanontes-
Hasl MATPHIQ, METON BBIPOXKIEHHBIX sfep, Meron Monre-Kapuio.

Bubawnorp. 5 nass. TabJr. 1.

VIIK 539.4

Apyronaun A.P, Apyriouasau P. A. ®opMmysiupoBKa KpUuTepusi MIPOYHOCTUA HEJIMHEHHO-
yupyro# cpenpl ¢ tpemtunoii // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpm. 1. C. 73-79.

Ha ocHOBe peostornaecknx COOTHOITEHU, OMTUCHIBAIOIINX ITOBEIEHNE HEJTMHEWHO-YIIPYTHX Ma-
TEPHUAJIOB, M SHEPreTUIecKoi KoHuenmuu ['puddurca paspaboran KpUTEpUil IPOYHOCTH 0Opa3Iia
¢ TpemuHOi. B ciydae abCcoOIIOTHO XPYNKOR Cpebl KPUTEPHl COBIIAJAET C KPUTEPUEM IIPOYHO-
cru ['pucpdpurca. B obimem ciayuae kpurepuit 3aBUCUT OT TEKYIIEr0 KOIMDPUITHEHTA TTONEPEITHOMN
nedopmanmu. [Ipu sToM coxpaHsieTcsi TUIEPOOJMIECKU XapaKTep 3aBUCHMOCTHA KPUTHIECKON
JUIMHBI TPEIIMHBI OT BEJIUYUHBI KPUTHIECKOIO HAIIPsi?KeHUs1. 110 MOy 9eHHBIM KPUTEPUSM [IPOY-
HOCTH OTIEHUBAIOTCsI 3HAYEHUST TEOPETUIECKON U PeabHON MPOYHOCTU. PacCMOTpeHbI Tpu CiTyvast:
uieaabHas KPUCTAINIECKAs pereTKa 663 n1edeKTOB, HUTEBUIHbIE HAHOKPUCTAJITNIECKIE U Ha-
HOKOMIIO3UTHBIE MaTepraJibl C pazmepamu j1eeKTOB B IIpejiesiaX HECKOJbKUX HAHOMETPOB, J1abo-
paTopHBIi 06pa3ser; ¢ MUKPOHHBIM pa3MepoM j1edeKToB. [lokazaHo, ITO BETUNINHA, TEOPETUIECKOM
MIPOYHOCTU Ha J[Ba TOPsiAKa OOJIbIlle 3HAYEHUs] MPOYHOCTH JabopaTopHOro obpasma. B ciyuae
MaTepuasoB ¢ JedeKkraMu, HUMEOIUX HOPAI0K HAHOPa3MepOB, HAbJII0IAeTCs 3HAYUTEILHOE CHU-
JKEHHUE TMPOIHOCTH (B MPEEIax OJHOTO MOPSIKA OT TEOPETUIECKON MTPOTHOCTH ).

Karoueswie caosa: HeTMHEHHO-yIIPYTast CpeJia, SHepreTmdeckas Koumenmus ['puddurca, Te-
Kyt Ko3hdUIMEHT HonepedHoil gedopMaly, KPpUTHYIeCKas JJINHA TPEeIUHbI, KPUTHIECKOe
HAIPsI?KEHNEe, TEOPETHIECKas ITPOYHOCTh, peabHasi TPOTHOCTD.

Bubmunorp. 14 nass. W. 3.

YK 539.3, 519.6

Baysp C.M., Bopoukosa E.B., Pomanosa A.A. O morepe ycTOWYMBOCTH CHUMMeET-
pu4HbIX POPM paBHOBECHUS KPYTJIbIX MJIACTUH IO AefiCTBUEeM HOPMAJILHOT'O JIABJICHUS
// Becru. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpm. 1. C. 80-85.

PaccMmaTpuBaeTcst 0ceCMMMETPUYHAs] YCTOHYMBOCTH M30TPOINHON HEOJHOPOIHOM KPYIJIOi
IJIACTUHBI, HATPY?KEHHON PABHOMEPHO PACIPEIEICHHBIM JaBjeHueM. llojaras, 9TO HECHUMMET-
PUYHAsST COCTABJISAIONIAS PEIIEHUS CUCTEMBI HOCUT TIEPUOIMIECKHUN XapAKTED, YUCTEHHBIM METOIOM
OIpejiesisieTCsl HauMeHbIlee 3HaUYeHNe HAPY3KH, IIPU KOTOPOi MOABJISIOTCA BOJHBI B OKPYKHOM
Hanpasyiennu. [lokazano, 9To IPU yMEHBIIEHUN K KPAIo TJIACTUHBI MOJLYJIA yIpyroctu oudypka-
IUsl B HECUMMETPUYHOE COCTOSIHAE MTPOUCXOJUT IMPU CYIIECTBEHHO MEHbIIEeH HArpy3Ke, 9eM JIJIst
IJIACTUHBI C TOCTOSTHHBIMU MEeXaHUIeCKUM cBoiicTBamu. OTHUM U3 BO3MOXKHBIX O0bsICHEHUIT 1TOSIB-
JIEHUsI CKJIQJIOK ITO KPAIO PEIIeTYaTOol MJIACTUHBI TJIa3a MOXKET OBbITh MEePeX0] U3 CUMMETPUIHOIO
J1ebOPMUPOBAHHOTO COCTOSIHUSI B HECUMMETPUYIHOE.

Kamoueswie crosa: Kpyriast IJIACTHHA, TOTEPS YCTONIUBOCTH, HEOJHOPOIHOCTD.

Bubsmorp. 8 wazs. M. 2. Tabma. 2.
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YK 533.6.011

Kycrosa E.B.,, Mexonomuua M. A. PenakcaijmonHoe masiieHue B cMmecu N2 — N ¢
y4eToM HepaBHOBecHO# peaknmu guccouuanuu // Becrr. C.-Ilerep6. yu-Ta. Cep. 1. 2012.
Bom. 1. C. 86-95.

B pabore MeTomaMyu KHHETHYIECKON TEOPHHU U3y IAETCs BIUSHIE HEPABHOBECHBIX XIMMUIECKNAX
peakIuii Ha JUaroHaJbHBbIE WIEHBI TeH30pa Hampsizkenwuii. [locTpoena maremarwdeckast MOJETb
JIJISI pacdeTa PeIaKCAIOHHOIO faBjeHus B cMecu No — N, B KOTOPOil IPOTEKaeT peakIus JUCCOo-
nuarun. [IpoBenen pacuer pesrakcalimoOHHOTO JaBjieHus B nauanaszoHe remieparyp 2000-10000 K
JIJIsI PA3IMIHBIX 3HAYEHUN TUIPOCTATHYECKOTO JIABJIEHUSI W MOJISPHBIX JOJIEl aTOMOB U MOJIe-
KkyJi. OIleHEeHO BJIMSIHME COCTAaBa CMECH W CTEIIeHN OTKJIOHEHUsI OT PABHOBECHs Ha PEJIAKCAIIMOHHOEe
JTaBJICHIIE.

Karovesvie caosa: KHUHETAYIECKAsT TEOPUs IPOIECCOB MEPEHOCA, PEIAKCAIIMOHHOE [TaBJICHIUE,
HEPABHOBECHAsI PEAKIIUS TUCCOIAAIIN.

Bubsawnorp. 6 nazs. Uii. 3.

VK 533.17, 531.58

Moposos B.A,, lllununos C.C. MoageanpoBaHue pasJjieTa MeJIKOANUCIEPCHBIX YAaCTUIL
IpU 3JIEKTPUYEeCKOM B3pbiBe NpoBonHukoB // Becrn. C.-Ilerep6. yn-ta. Cep.1l. 2012.
Bem. 1. C.96-101.

IIpenoxken MeTos 9KCIEPUMEHTAIBHOIO MOJIEIMPOBAHNSA BBICOKOCKOPOCTHOTO COYIAPEHUS
MEJIKOIVCIIEPCHBIX YaCTHUIL C Iperpaioit. Paccmorpena maremarnyeckasi MOJEb JAHHOI'O IIPOIEC-
ca. Pe3ysnbraThl 9KCIIEpUMEHTA U 9UCIEHHOW MOJIE/I UMEIOT XOPOIlee COBIIa IEHNE.

Karouesvie cao6a: 31€KTPUIECKHI B3PHIB IIPOBOJHUKOB, MEJIKOIUCIIEPCHBIE YaCTHUIIBI, BHICO-
KOCKOPOCTHOE B3aMMO/IECTBUE, YUCTIEHHOE MOJIEIMPOBAHUE.

Bubsmmorp. 5 nass. M. 6. Tadma. 1.

YK 539.3

Mopmuununa /1. A. HanpsizkeHHO€ COCTOsIHME U IIPOYHOCTb MHTPAOKYJISIPHBIX JIMH3
(reopust u sxcnepument) // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bem. 1. C. 102-106.

Crarbsl HOCBAIIEHA TEOPETUIECKOMY U IKCIIEPUMEHTAJIBHOMY HCCJIEJJOBAHUIO UHTPAOKYJISP-
upix a3 (M1OJI) ¢ C-06pa3Hoii ranTukoii, KOTOpble HPUMEHSIOTCS IPH XUPYPIUIECKOM JIEIeHUN
KaTapakKThl.

Jyist OleHKM HaINpPsXKeHHO-AedopmupoBarnHoro cocrosgaus MOJI onTudueckas 4acTb npe-
CTaBJIETCS TOHKUM YIIPYTUM JIMCKOM, OIIOPHBIE 3JIEMEHTHI — TOHKMUMU KPUBOJIMHEHHBIMU CTEPIK-
HSIMH, KECTKO 3aJIeJIAHHBIMU Ha KOHTYpEe JUCKa M abCOJIOTHO CBOOOIHBIME Ha JPYrOM KOHIIE.
Ha ocHoBaHMU COOTHOIIEHMI IJIOCKOI TEOPUU YIPYIOCTU BBIBEJIEHBI BbIPAYKEHUSI JIJIsI HAIIPsI?Ke-
HUN U HepeMelleHuil B OITHYEeCKOM JIUCKe, 3arPy?KEHHOM Ha KOHTYDE CaMOYpPaBHOBENIEHHBIMU
COCPEOTOYEHHBIMU crytaMu 1 MoMeHTaMu. C IO3UINHN HeJIMHEHHON TeOpUN TOHKNUX KPUBOJIHMHEH-
HBIX CTEPXKHEl 10JIy4eHbl (POPMYJIbI JIJIsi U3rUOAIONIMX MOMEHTOB B TOYKE COEJIMHEHUs] OIIOPHOI'O
3JIEMEHTa, C OITUYECKUM JICKOM.

B xone skcrepumentanbubix nccienoBannit V1OJI onpenenena nedopmalinst OMOPHBIX 3J1e-
MeHTOB. [IpoBejieH cpaBHUTE/ILHBI KAYeCTBEHHBIN aHAJIN3 IPOYHOCTH COCTABHBIX U MOHOJIUTHBIX
MHTPAOKYJIAPHBIX JuH3 ¢ C-00pa3Hoil TanTuKOii.

Karoveswie crosa: Teopusi yIpyrocTH, HHTPAOKYJISPHBIE JIMH3BI, OIIOPHBIE 3JIEMEHTHI, YIPY-
Uil INCK, TOHKHE KPUBOJIMHEHHbIE CTEPXKHU, COCPEIOTOYEHHbBIE CUJIBI 1 MOMEHTHI, [IEPEMEIIEHNE,
nedopManysi, IPOYHOCTD.

Bubmunorp. 11 nass. W. 6.

151



YIK 517.9:539.3

Toecruk II.LE., Illexosmos A.C., Illexosumor B.A. Mopckasi cranmoHapHasi MJjaT-
dopwma nop geiicreuem sieqosoit Harpysku // Becrr. C.-Ilerep6. yu-Ta. Cep. 1. 2012. Boimn. 1.
C.107-116.

PaccmarpuBaercst craruka MOPCKO# CTallMOHAPHON 11aTOPMBI IO IEACTBUEM JIEJOBOI Ha-
rpy3ku. [Ltardopma Momenmpyercst AByMsT TBEPIBIMU TEJIAME, COETNHEHHBIMI THOKUM HEJTMHEHHO
yIpyruM TpyO60OeTOHHBIN CTEPXKHEM KOJIBIIEBOIO CedeHusl. BepxHee TeI0 HaXOAUTCs IO/ 1efCTBU-
€M CHJI Beca, FOPU30HTAJILHOMN JIeZI0BOIl HArpy3Ku u u3rubaoriero momenta. Huxuee reso (dyn-
JIAMEHT) MOXKET TOBOPAdUBATHCsA. BBesieHa yriioBas »KeCTKOCTh PyHJAaMeHTa. PaccMaTpuBaeTcs
HEJINHEMHBIN U3rub CTEP:KHS BIUIOTH JO0 ONPOKHUIBIBAHUS ILTATMOPMBI, OT/IEJIHHO HCCJIEI0BaHA
OKPECTHOCTD IIPEJIESILHON TOYKHM Ha KPUBOI HAarpy3ka—Inporud. 2iecTkocTh KOHCTPYKIIMH MOZKET
OKa3aThCs HEJOCTATOYHOM MTPU HAJIMYIUHN OOJIBINON JIeJOBOI HArPY3KH, IO9TOMY PACCMOTPEHA TaK-
ke maTdopmMa, omepras Ha HECKOJBKO TaKUX CTepKHeil (Hampumep, ceMb crep:kHeil). Ananus
OrpaHMYeH HArpy3KaMu, IPU KOTOPBIX CTEPXKHU PabOTaIOT B JMHEHHO-yrpyroi obmactu. [lomy-
YEeHO TPUOINKEHHOE aHAJTIUTUIECKOE PEIeHNe, TOYHOCTh KOTOPOrO OIEHEHA IyTeM CPaBHEHWS C
TOYHBIM YHCJIEHHBIM pelterneM. [IpoBeneno cpaBHeHne pe3yabTaToB /Ui IIaT(OPM, OIEPTHIX HA
OJIVH U Ha HECKOJIBKO CTEpIyKHEN.

Karoueswie croga: MOpCKasi CTallMOHApHAsT TIAaT(OpMa, HEJMHEHHO yIpyruil TuOKuil crep-
2K€Hb, IIpeJie/IbHas TOYKA.

Bbubawnorp. 8 nass. Un. 4. Tabu. 2.

YK 533.6.011.72

Mocrosmix II.C., Yckos B. H. Orpaxkenue cjiaGoro rasojuHAaMUYECKOIO0 pPa3pbiBa OT
ocu cummMerpun B ogHopozmHoM moroke // Becrn. C.-Ilerep6. yn-ta. Cep. 1. 2012. Bpm. 1.
C.117-127.

PaccmarpuBaercs crarponapHoe TedeHre HEBA3KOIO HETEIJIONPOBOIHOIO COBEPIIEHHOIO Ia-
3a B OKPECTHOCTH TOYKH PEryJIsIPDHOIO OTPaskKeHUsI CJIa00T0 Ia30IMHAMUYIECKOrO Pa3pbiBa OT OCH
cumMerpun. ['paHudHbIE YCJIOBUSI Ha MAJAI0NIEM HA OCh CUMMETPHH CJIabOM pa3pbIBe CTABATCS
HA OCHOBAHMM YCJIOBHII coBMecTHOCTH it dyHkuuu [Ipanaris—Meiiepa, mosisipHOro yria Bek-
TOpa CKOPOCTH W WX MEPBBIX IMPOM3BOIHBIX BJOJIb JIMHUU TOKa W IO HopMmasu K Heit. [lomydena
ACUMIITOTUKA pelleHus JJisd 6e3pa3sMepHbIX ra30JuHaMUYeCKuX napamerpos (dyuxium IIpanr-
ssi—Meiiepa U OIAPHOrO yTIiia BEKTOPA CKOPOCTH) B OKPECTHOCTH TOYKM OoTpakeHus. [Tokazano,
9TO M3 TOYKHU OTPAYKEHWST UCXOIUT OTPAKEHHBIN CIa0bIil pa3pbiB. B MOIyYeHHOM peleHnn nMeeT
MecTo JiorapudmMuyeckas 0COGEHHOCTb IEPBBIX IPOM3BOAHBIX I'a30[iMHAMUYECKUX IIEPEMEHHBIX 110
[IOJISIPHOMY YIVIy B MEPUJIMOHAJIBHOM IJIOCKOCTU B OKPECTHOCTH OTPAaKEHHOI'O CJIab0ro ra3o/[MHa-
MHUYECKOTO Pa3pbIBa.

Karouesvie caosa: cinabblii pa3pbiB, CBEPX3BYKOBbIE OCECHMMETPUYIHBIE TEYEHHS, OTPAYKEHHEe
U IIPOXOK/IEHUE Yepe3 OCb CUMMETPHUH.

Bubmunorp. 8 wazs. Un. 3.

VIIK 524.4

Bursaser B.B.,lIserkos A. C. Kunemarudeckue uccjiegoBaHus COGCTBEHHBIX JIBUYKe-
HUH 3Be3 30HHBIX Karasoros // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bem. 1. C. 128-136.

ITocTpoena cucTeMa BEKTOPHBIX CHepUIeCKUX (DyHKIMI, 06/1aJa0MKUX CBONCTBAMY TTOJTHOTHI
¥ OPTOrOHAJBHOCTH Ha MHOXKECTBE TOYEK C(EPHI, 3aKJIIOUEHHBIX MEXKIY JABYMsl KPYTaMH CKJIO-
HeHnit. C MOMOMIBIO 9TUX (PYHKIUA MOCTPOEH METOJ, KUHEMATHYECKOTO aHaJM3a COOCTBEHHBIX
JBUKEHUY 3BE3J1 JjIs 30HHBIX KaTaaoros. [lokazaHo, 9TO MeTO/T BEKTOPHBIX cepraecknx (pyHK-
nuit 00Ia1aeT HEIbIM PSJIOM IMPEUMYIIECTB MO CPABHEHUIO C OOBIYHBIM IOJIXOI0M, OCHOBAHHBIM
He HEIIOCPEJCTBEHHOM OIIEHWBAHUHU AapaMEeTPOB BLIOPDAHHOW KMHEMATHYIECKON MOJIETN METOI0M
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HaMMEHBIINX KBaAPaToOB. [IpOBEIeHO WMCHIBITAHWE METOJA C TTOMOIIBI0 UHUC/TEHHBIX IKCIEPUMEH-
TOB. B jajbHeiieM MeToji BEeKTOPHBIX cdepudecknx (PyHKIUNA Oy/ieT NPUMEHEH Ui aHAJA3a
COOCTBEHHBIX JBUKEHMI 3Be3J Karajora 1ycho-2, pacliosioyKeHHBIX B I0XKHOM KBATOPHUAJIBLHOM
moJrymapuy HebecHOU cdepsl.

Karoueswie caosa: dyHIaMeHTaIbHAS ACTPOHOMUSI, aCTPOMETDUsI, 3Be3J/iHas KUHEMATHKA,
crpykrypa lasraktuku, Hipparcos.

Bubmnorp. 14 mass. Tabu. 1.

VK 524.7-327

CrenmanosBa K. B. Kpusble BpallleHusi rajlakTuk ¢ y4derom 3¢dpdeKkTa IMpoeKInu U Ko-
HeYHOM mupuHbl 1meian craekrporpada // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bp. 1.
C. 137-146.

B pabore paccmarpuBaercs Biausinue 3(pdeKkTa IMPOEKIUU Ha BUJ HAOJIIOJAEMBIX KPUBBIX
BpAIlleHUsl MAJIAKTHUK, JUCKHA KOTOPBIX PACIOJIOXKEHDI [10J1 IIPOU3BOJILHBIM YIVIOM K JIy4y 3PEHUsl, C
yYIeTOM KOHEYHOM IIUPUHBI IIeu crieKTporpada. Belio u3ydueHo mnposiBjieHne JJanHoro g dexkra
C y9Y€TOM HEHYJIEBOH TOJIIMWHBI IIEJTH JJIsi PA3JINIHBIX YIJIOB HAKJIOHA U PACCTOSTHUN /10 TAJIAKTUK.

Kmouesvie crosa: KNHEMATUKA MaJIaKTUK, KPUBbIE BpallneHusi, 3OdeKT MPOeKIUH.

Bubsawnorp. 5 nass. Uim. 6.
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ABSTRACTS

UDK 519.622

Daugavet I. K. On a class of numerical methods for solving stiff systems of differential
equations // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 3-10.

A modification of Cowell’s method is considered. From values of the solution obtained by one
step of the method at several points, only the first ones are kept. The stability of this modification
is studied. One method of this group has fourth-order accuracy and is stable for any integration
stepsize.

Keywords: numerical solution of the Cauchy problem, Cowell’s method, stability, stiff
systems.

Bibliogr. 4 references. Fig. 1.

UDK 519.71

Vidyaeva K. O., Ermakov S. M. Spectrum assessment of linear operators // Vestnik
St.Petersburg University. Ser. 1. 2012. Issue 1. P. 11-17.

New approaches are considered for the spectral analysis of linear operators. We propose
new algorithms to calculate the coefficients of the minimal matrix polynomial based on the
following three known methods: Krylov, SSA decomposition, and shift recursive “Caterpillar”.
This generalization can be applied to infinite order matrices and for solving queuing problems.
We present numerical experiments with matrices of different orders.

Keywords: Monte Carlo methods, minimal matrix polynomial, spectrum of linear operator.

Bibliogr. 6 references. Tabl. 4.

UDK 531.36:534.1

Zviaguintseva T. E. Coefficient criteria on the existence of limit cycles in two-
dimensional systems with hysteresis // Vestnik St.Petersburg University. Ser. 1. 2012.
Issue 1. P. 18-26.

Necessary and sufficient conditions on the existence of limit cycles in two-dimensional systems
with nonlinear hysteresis are given in terms of the coefficients of the system.

Keywords: automatic control, hysteresis, stability, existence of limit cycle.

Bibliogr. 7 references. Fig. 4.

UDK 517.929

Zuber I. E. Stabilization of discrete-time systems by dynamic control // Vestnik
St.Petersburg University. Ser. 1. 2012. Issue 1. P. 27-30.
The system
T1 = AgzTr + brug,

¥
Ug41 = Mpxk, k=1,2/...,

is considered. Here Ar € R™*™, b, € R, my € R”. It is proposed that Ay is a Frobenius matrix,
the last element of by is equal to zero and all elements of Ax and by are bounded for all k. By
a quadratic Lyapunov function with diagonal matrix of coefficients mj and by, conditions are
obtained, at which the system becomes globally asymptotically stable.
Keywords: discrete-time systems, stabilization, dynamic control, Lyapunov function.
Bibliogr. 2 references.
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UDK 519.245

Krasulina T. P. On the convergence from below of the Robbins—Monro process for
small steps // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 31-34.
We consider the following modification of the standard Robbins—Monro process introduced
by Anbar:
Xn+1 = Xn — an(Yn(Xn) + bn)7

where a, > 0 and b, > 0 are given sequences of scalars, ¥, (X,) are observations of the random
variable Y (x) for given X,, and X; is the initial value of X,,.

Let M(x) denote the mathematical expectation of the random variable Y (z). The main
result of the paper is as follows.

Theorem. Suppose that the following conditions are fulfilled:

1) M(z) >0 forz >0 and M(z) <0 forz <0, M(0) =0, inf |M(z)| >0 fore <|z—0|<

eltandall0<e<1,

2) EZ%(z) < K <00, Z(z) =Y (x) — M(x), where K > 0 is some constant,
3) M(z) is differentiable at 6 and M'(0) = a,
4) |M(z)| < Cl|z| + D, where C > 0 and D > 0 are some constants,
5) an = A/n, 2Aa <1, b, =b/n’, b>0, A>0, < Aa.
Then the following relations hold:
P(Xn, =0, n—o0)=1,
P(X, <0, n>N(w)) =1,
where the number N(w), for w € Q, is sufficiently large.

Keywords: stochastic approximation, Robbins—Monro process, regression function.
Bibliogr. 10 references.

UDK 517.929

Krylov W. A. Periodic solutions of a class of functional differential equations // Vestnik
St.Petersburg University. Ser. 1. 2012. Issue 1. P. 35-39.
The nonlinear pulse system

T =Azx+bf, o=c'z+,

is considered, where A € R™*™ is a Hurwitz matrix, b € R™*!, ¢ € R™*! 4 is a nonzero
constant, 0 and f are signals at the input and output of the modulator which generates an
instantaneous pulse, and f(t) = >_>7 ) And(t — tn). Here

y [ sen o(tn —0), ifo(tn —0)#0,
"=1 o0, if oty —0) =0,

tnt1 =tn +7,n=0,1,..., and 7 is the first positive root of the equation

T

/U(tn +0)e = Vax| = A,
0

where A and ¢ are positive constants.
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Sufficient conditions for the existence of periodic solutions with a single pulse per period are
obtained by a construction in the phase space where the shift operator along the trajectories is
continuous.

Keywords: nonlinear pulse system, periodic solution.

Bibliogr. 4 references.

UDK 517.9

Loginova E. A. Heat distribution in an inhomogeneous material with a crack // Vestnik
St.Petersburg University. Ser. 1. 2012. Issue 1. P. 40-47.

The problem considered describes the temperature distribution in a heterogeneous material
(FGM) with a crack as a function of time. The two-dimensional case is studied. The heterogeneity
of the material described by the function G(z2) = Goe*®2 that corresponds to the situation of the
vector direction of change of inhomogeneity is perpendicular to the crack. The problem is reduced
to a generalized Cauchy problem. Heat potentials and solutions are built, and their properties are
investigated. Asymptotic solutions are obtained for the distance to the ends of the cracks.

Keywords: thermal potentials, non-homogeneous plane with a crack on a segment, asymptotic
solution for the distance to the ends of the crack, setting up boundary conditions.

Bibliogr. 4 references.

UDK 519.688

Pakhnusheva M. Yu. Investigation of the features of moment invariants in image
processing // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 48-56.

Moment invariants for image processing and pattern recognition are studied. Results from
the theory of moment invariants have been obtained for functions defined in R2. But, in fact,
we have piecewise-linear approximations of source images and perform calculations on the digital
pictures. There is a dependency in identifying results from the quantization stage and the image
type.

Keywords: moment invariants, pattern recognition, image processing, quantization.

Bibliogr. 15 references. Fig. 2. Tabl. 5.

UDK 519.71

Sipin A.S. Simulation methods for second-order parabolic Cauchy problem.
“Conjugate” scheme // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 57-67.

This paper continues our paper in Vestnik St. Petersburg University. Mathematics, 2011,
Vol. 44, No. 3, pp. 223-232, (© Allerton Press, Inc., 2011). We investigate a new Monte Carlo
algorithm for a second-order parabolic Cauchy problem when the coefficient matrix is sufficiently
smooth. Unbiased estimators are constructed for functionals of the Cauchy problem solution. We
construct a “conjugate” scheme to estimate functionals of solutions for integral equations which
is equivalent to the Cauchy problem. Now it is not necessary to know the bounds of the spectrum
for the coefficient matrix. This simplifies the simulation procedure.

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

Bibliogr. 7 references.
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UDK 519.71

Smirnov S. I. Stochastic version of the degenerate kernel method for large systems of
linear equations // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 68-72.

A stochastic method for solving systems of linear algebraic equations with sparse matrices
is proposed. The method is based on the representation of the main part of the operator by
degenerate kernels. Numerical results show the effectiveness of the method on hand.

Keywords: system of linear algebraic equations (SLAE), sparse matrix, degenerate kernels
method, Monte Carlo method.

Bibliogr. 5 references. Tabl. 1.

UDK 539.4

Arutyunyan A. R., Arutyunyan R. A. Formulation of the strength criterion of a nonlinear
elastic medium with a crack // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1.
P. 73-79.

Taking the current value of the coefficient of lateral deformation into account, the rheological
relation describing the behavior of nonlinear elastic materials (ceramics, nanocristalline and
nanocomposite materials) is introduced. In these materials the elastic deformation can be reached
within 3 per cent. The relation is used to formulate the strength criterion for the specimen with
a crack, based on the Griffith energy approach. In particular, for a brittle material, when the
coefficient of lateral deformation is equal to zero, the obtained criterion is identical with Griffith’s
fracture law. In the general case, the criterion is dependent on the coefficient of lateral deformation.
Similar to Griffith’s criterion, the critical value of the crack length as a function of the critical
value of the stress is governed by a hyperbolic law. According to the obtained criteria, the values
of the theoretical and the real strengths are estimated.

Keywords: Nonlinear elastic medium, Griffith’s energy approach, current value of the
coefficient of lateral deformation, critical value of the crack length, critical value of the stress,
theoretical strength, real strength.

Bibliogr. 14 references. Fig. 3.

UDK 539.3, 519.6

Bauer S. M., Voronkova E. B., Romanova A. A. On the unsymmetric buckling of circular
plates under normal pressure // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1.
P. 80-85.

The stability of axisymmetric equilibrium states of an isotropic non-homogeneous circular
plate under uniform pressure is considered. The unsymmetric part of the solution is sought in
terms of multiples of the harmonics of the angular coordinates. A numerical method is employed
to obtain the lowest load value, which leads to the appearance of waves in the circumferential
direction. It is shown that if the elasticity modulus decreases away from the center of a plate,
the critical pressure for unsymmetric buckling is sufficiently lower than for a plate with constant
mechanical properties. The folds in the narrow zone at the periphery of the Lamina Cribrosa
(LC) of the human eye could be explained by the bucking of the axisymmetric state of the LC in
the nonaxisymmetric state.

Keywords: circular plate, buckling, non-homogeneity.

Bibliogr. 8 references. Fig. 2. Tabl. 2.
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UDK 533.6.011

Kustova E. V., Mekhonoshina M. A. Relaxation pressure in an N2 — N mixture with non-
equilibrium dissociation reaction // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1.
P. 86-95.

The influence of non-equilibrium chemical reactions on the diagonal terms of the pressure
tensor is studied using kinetic theory methods. A mathematical model for evaluating the
relaxation pressure in an N2 — N mixture with dissociation reaction is developed. The relaxation
pressure is calculated in the temperature range 2000 to 10000 K for different values of the
hydrostatic pressure and species molar fractions. The influence of the mixture composition and
the deviation from the chemical equilibrium on the relaxation pressure is analyzed.

Keywords: kinetic theory of transport process, relaxation pressure, non-equilibrium
dissociation reaction.

Bibliogr. 6 references. Fig. 3.

UDK 533.17, 531.58

Morozov V. A. Shipilov S. S. Modeling high dispersed particles scattering at an electric
explosion of conductors // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 96-101.

Experimental modeling of high-speed impact, highly dispersed particles with a barrier is
presented. The mathematical model of the given process is considered. The experimental results
and the numerical model agree well.

Keywords: electric explosion of conductors, highly dispersed particles, high-speed impact,
numerical simulation.

Bibliogr. 5. Fig. 6. Tabl. 1.

UDK 539.3

Morshinina D. A. Stress state and strength of intraocular lenses (theory and
experiment) // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 102-106.

This article is devoted to the theoretical and experimental investigation of intraocular lenses
(IOL) with C-shaped haptics which are used in surgical treatment of cataracts.

The stress-strain state of the IOL optical part is estimated by considering a thin elastic disk
and supporting elements as thin curvilinear bars rigidly fixed on the contour of the disk and totally
free at the other end. By the plane theory of elasticity, we obtain expressions for the stresses and
displacements in the optical disk loading self-balanced concentrated forces and moments on the
contour. On the basis of the nonlinear theory of thin curvilinear bars, we obtain expressions for
the bending moments at supporting points of junction of elements with the optical disk.

In the course of experimental investigations of the IOL, the deformation of the supporting
elements was determined. A comparative qualitative analysis of the strength of one-piece and
composite IOL with C-shaped haptics was done.

Keywords: theory of elasticity, intraocular lens, supporting elements, elastic disk, thin
curvilinear bars, concentrated forces and moments, stresses, displacements, deformation, strength.

Bibliogr. 11 references. Fig. 6.

UDK 517.9:539.3

Tovstik P. E., Shekhovtsov A.S., Shekhovtsov V. A. Marine stationary platform under the
action of ice loading // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 107-116.
The statics of a marine stationary platform under the action of ice loading is studied. The
platform is modeled by two rigid bodies tied by a flexible nonlinear elastic iron-concrete rod
with a circular cross section. The upper body is under the action of a weight, of a horizontal ice
load, and of a bending moment. The lower body (foundation) can rotate. The foundation angular
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stiffness is introduced. A nonlinear bending of the rod until a platform fall is studied. Separately,
a neighborhood of a limiting point in the curve “load-deflection” is investigated. The structure
stiffness may be too small in the case of a large ice load, that is why the platform supported
on a number of such rods (for example, seven rods) is also studied. In this case, the analysis
is restricted by the loads, for which the rods are linearly elastic. The error in the approximate
analytical solution is estimated by comparing it with the exact numerical solution. The results
for platforms supported by one rod and by seven rods agree.

Keywords: marine stationary platform, nonlinearly elastic flexible rod, limiting point.
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UDK 533.6.011.72

Mostovykh P.S., Uskov V.N. Reflection of a weak discontinuity from an axis of
symmetry in a uniform flow // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1.
P. 117-127.

This paper considers the steady supersonic axisymmetric flow of a non-viscous non-heat-
conductive perfect gas in the vicinity of a weakly discontinuous reflection point from an axis of
symmetry. The boundary conditions on the incoming weak discontinuity to the axis of symmetry
are formulated based on the compatibility conditions for the Prandtl—Meyer function, the velocity
vector inclination angle and its first derivatives along the flow line and the normal to it. The
asymptotic form of the solution for the nondimensional gasdynamic parameters (the Prandtl—
Meyer function and the velocity vector inclination angle) in the vicinity of the reflection point is
presented. It is shown that a reflected weak discontinuity is outgoing from the reflection point.
The obtained solution has a logarithmic singularity of the first derivatives of the gasdynamic
parameters with respect to the polar angle in the meridional plane in the vicinity of the reflected
weak discontinuity.

Keywords: weak discontinuity, supersonic axisymmetric flow, reflection from and
transmission through the axis of symmetry.
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UDK 524.4

Vityazev V. V., Tsvetkov A.S. Stellar kinematics from proper motions of the zonal
catalogues // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1. P. 128-136.

We present the complete system of vector spherical functions orthogonal on the points of a
sphere between two declination circles. With the help of these functions the method of kinematic
analysis of the proper motions is proposed for the zonal catalogues. The beneficial properties
of the spherical decomposition approach over the least squares estimation of certain kinematic
parameters of the model is shown. The new method was tested numerically with the aim of its
application to the stars of the southern equatorial hemisphere of the Tycho-2 catalogue.

Keywords: vector spherical functions, stellar kinematics.

Bibliogr. 14 references. Tabl. 1.

UDK 524.7-327

Stepanova K. V. Rotation curves taking the projection effect and the non-zero thickness
slit of a spectrograph into account // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 1.
P. 137-146.

We analyze the influence of the projection effect on the observed rotation curves of galaxies
with disks located at an arbitrary angle to the line of sight. We take the finite width of the
spectrograph slit into account. We study this effect for a slit of non-zero thickness for different
angles and distances to galaxies

Keywords: kinematics of galaxies, rotation curves, projection effect.
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