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JI. JI. TAPT. O0 oueHke CKOPOCTH CXOAMMOCTH NMPOCKUHNOHHO-UTEPALHOHHOIO
MeTo/1a pelleHHs 32124 MUHMMH3ALHH C OTPAHUYCHUAMM.

VJIK 519.8

JI. JI. TAPT. OO0 omeHKEe CKOPOCTH CXOAMMOCTH MPOEKIIMOHHO-UTEPAITMOHHOTO
METOJa PpEIICHHWS 3aJadyd MUHHMH3AIUd C  OrpaHUYCHUSIMH  (pycckuit) //
JNuuamuueckue cucremsl, 2012. — Towm 2(30), No.3-4. — C. 211-225.

PaccmaTtpuBaercs Bompoc 00 OIEHKE CKOPOCTHM CXOJUMOCTH IPOEKIMOHHO-
UTEPALMOHHOIO METO0/la, OCHOBAHHOTO HAa METOJI€ YCIOBHOIO TpajHMEHTa, MAJis
pelIeHus 3a1a4d MUHUMU3AIUU C OTPAHUYECHUSIMU B THIILOEPTOBOM MPOCTPAHCTBE U
OPUMEHEHUU HA3BAaHHOTO METOJAa K PEHICHUIO 3a/Jad ONTUMAaJIbHOIO YNpPaBIICHUS
TUNEepOOIMYECKUMH  cHUCTeMaMu. MeToJl MO3BOJISIET  3aMEHUTh  UCXOIHYIO
HKCTPEMAJIBHYIO 33Jauyy HEKOTOpPOH IOCIIE0BATEIbHOCTHIO BCIIOMOTaTENIbHbBIX
anMpOKCUMUPYIOIIUX €€ SKCTPEMAIbHBIX 3a/ay, 3aJaHHbIX B IMPOCTPAHCTBAX,
U30MOP(QHBIX MOANPOCTPAHCTBAM HCXOJHOTO MPOCTPAHCTBA, M IS KaXIOM u3
«TPUOIMKEHHBIX» 3a/1a4 HAXOAUTh C TIOMOIIBbIO METOJIa YCIIOBHOT'O TPaJMEHTA JIHUIIb
HECKOJIbKO NPUOIMKEHUH, MOcielHee M3 KOTOPBIX MCIOJb30BaTh KaK HadajbHOE
NpuOJMKEHUe s clleayrouledl  «npubiavxeHHo»  3agaun.  HMcecnepoBana
3¢ (HEeKTUBHOCTh TMPEAIOKEHHOTO TMOAXO0/Ja Ha MpHUMEpe pelIeHHs KOHKPETHOU
3aJa4H.

KnroueBbie ciioBa: (bYHKLII/IOHaJI, MHOXCCTBO, IIPOCTPAHCTBO, 3ala4da MUHUMU3AIINH,
MCTOA YCJIOBHOI'O TIpaduCHTA, II0CIICOAOBATCIbHOCTD, HpI/I6HI/I>K€HHO€ peuicHucC,
CXOAUMOCTDb, OIITUMAJIBHOC YIIPABJICHUC.

VIIK 519.8

JI. JI. TAPT. Tlpo omiHKy IIBHIKOCTI 301KHOCTI MPOEKITIHHO-1TepaIliftHOT0 METOIY
pPO3B’sI3aHHS 3a/adl MiHIMI3amlii 3 oOMexeHHsMu (pociiiceka) / JluHaMuueckue
cuctemsl, 2012. — Tom 2(30), No.3-4. — C. 211-225.

Posrnsaerbest muTaHHS MPO OIIHKY MIBUAKOCTI 301KHOCTI TPOEKITIMHO-1TepaIiitHOTO
METO/ly, OCHOBAaHOTO Ha METOJl YMOBHOTO Tpaji€HTa, IJIsi PO3B’sA3aHHS 3ajadi
MiHIMIi3aIlli 3 00MEKEHHSIMH B T'JIbOEPTOBOMY MPOCTOP1 Ta 3aCTOCYBAaHHS Ha3BaHOTO
METONy [0 PO3B’S3aHHS 3a/ad ONTUMAJBHOTO KEPyBaHHS TiNepOOTIYHUMH
cuctemMaMu. MeToJl J03BOJISIE 3aMIHUTH BUXIAHY €KCTpEeMalibHy 3ajady ACsKOIO
MOCITITOBHICTIO JOTIOMIXKHUX almpOKCHUMYIOUHX ii €KCTpeMaJbHUX 3a/ad, 3aJaHuX B
pocTopax, 130MOpPPHUX MIAMPOCTOPaM BHUXIAHOIO MPOCTOPY, 1 OIS KOXKHOI 3
«HAOTMKEHUX)» 3a7a4 3HAXOAUTH 3a TIOTIOMOTOI0 METOTy YMOBHOTO TPAII€HTA JIUIIIEC
JIEKUTbKa HaOMMKEHb, OCTAHHE 3 KX BUKOPHUCTOBYBATH SIK TIOYATKOBE HAOIKCHHS



JUTSL HACTYITHOT «HaOIMKeHo» 3amadi. Jlocmimkena eeKTUBHICTD 3alpOIIOHOBAHOTO
N1X0y Ha MPUKIAIl po3B’sI3aHHS KOHKPETHOI 3aaul.

KitouoBi cnoBa: (yHKIIOHaJ, MHOXHWHA, MPOCTIp, 3ajJaya MiHiMIi3allii, MEeToA
YMOBHOTO  TPaJl€HTy, TIOCTIOBHICTb, HAaOMMKEHUH PO3B’SA30K, 30DKHICTB,
ONTUMAaJIbHE KEPYBAHHS.

MSC 2010: 65B99

L. L. HART. On convergence degree estimation for a projection-iteration method of
solving a  constrained minimization  problem  (Russian).  Din. Sist.,
Simferopol’ 2(30), No.3-4, 211-225 (2012).

A problem of convergence degree estimation of a projection-iteration method based
on the conditional gradient method, for solving a constrained minimization problem
in Hilbert space is considered, and the application of this method to solving optimal
control problems with hyperbolic systems is realized. Method makes possible to
substitute the initial extreme problem with some sequence of ancillary approximate
extreme problems given in spaces which are isomorphic to subspaces of initial space.
Then only several successive approximations for each of the approximate problems
are found by means of the conditional gradient method, and the last of them as the

initial approximation for the next approximate problem is used. The efficiency of
suggested approach is investigated on example of solving a concrete problem.

Keywords: functional, set, space, minimization problem, the conditional gradient
method, sequence, approximate solution, convergence, optimal control.

B. A. JAHWJIEHKO, C. 1. CKYPATOBCKMH. Bo.iHoBbIe penieHHst MoJe/Tn
cpeabl ¢ ocunisitopamu Baun nep Ioas.

VIIK 539.182+518.5

B. A. JAHWIEHKO, C. I. CKYPATOBCKUI. BomHoBsie pEIICHUsT MOJICJIN
cpenbl ¢ ocumuisitopamu Ban nep [onst (yxkpawnckuit) // JluHaMudeckue CUCTEMBI,
2012. — Tom 2(30), No.3-4. — C. 227-239.

B paborte paccmarpuBaeTcs OgHOMEpHAs MaTeMaTHdecKkass MOJEINb CI0KHOM Cpejibl,
KOTOpasi COCTOUT U3 BOJIHOBOT'O YPABHEHHUS JJIsI HECYIIEH CPEAbI U, CBA3AHHBIX C HEH,
ypaBHeHud Ban gep Ilons mnga ocuwumpyrommx BiIOYeHUH. VCronb3ys meton
Boromto0oBa-MuTpoIonbCKOro, MOCTPOCHBI BOJIHOBBIE PEIICHUs ClI1aObOHETMHEHHOM
Mozenu. MerogaMy KauyeCTBEHHOTO M YMCJIEHHOTO aHalIW3a C MOMOUIBI0 HAWJICHBIX
ACHUMIITOTUYECKHUX pelIeHun VICCIIEI0BAHbI CLEeHapuu oOpa3oBaHUs



KBa3HIECPUOJIUUCCKUX M MYJBTHICPHUOJIUYCCKUX BOJHOBBIX PEKHUMOB MOJCIH B
CUJIbHOHEJIMHENHOM 00J1aCTH.

KuntoueBsie cinoBa: HenuHEHbIE BOJHBI, ocuwuaTop Bau nep [loss, Top.

VIIK 539.182+518.5

B. A. JAHWJIEHKO, C. 1. CKYPATIBCBKHI. XBumbosi PO3B’SI3KKM  MOJIeT
cepenoBuma 3 ocmwistopamu Ban gep Ilomst (ykpainceka) / JlnHamuueckue
cucremsl, 2012. — Towm 2(30), No.3-4. — C. 227-239.

Y  pobGoTi po3riIsgaeThCsd OJHOBUMIpHA MaTEeMaTH4YHA MOJENIb  CKJIAJHOTO
CEPENIOBHUINA, KA CKJIAAEThCS 13 XBUILOBOTO PiBHSHHS JIs OCHOBHOTO CEPEIOBHIINA
Ta, 3B’SA3aHUX 3 HUM, piBHIHL Ban ngep Ilons nanmsd KOMMBHUX BKJIIOYCHb.
BuxopucroBytoun wmeton boromo6oBa-MHUTpONOIbCEKOr0, MOOYI0BaHI XBHJIbOBI
PO3B’sI3KU ClaOKOHENIHIMHOT Moaeli. MeTolaMu SIKICHOTO Ta YHCJIOBOTO aHalli3y 3a
JOTIOMOT'010 3HAWJIEHUX aCUMITOTUYHUX PO3B’SI3KIB JOCIIHKEHO CLIeHapli YTBOPEHHS
KBa3IMEPIOAUYHUX Ta MYJbTHUIEPIOJUYHUX XBHJIBOBUX PEXKHUMIB MOJENl B
CUWJIHLHOHEIIHIMHIN 001acTi.

KirouoBi cioBa: HemniHiiHI XBul, ociuisitop Bau nep Iloss, Top.

MSC 2010: 34C15, 34C28, 34E05

V. A. DANYLENKO, S. I. SKURATIVSKYI. Wave solutions to the model for
media with Van der Pol oscillators (Ukrainian). Din. Sist., Simferopol’ 2(30), No.3-4,
227-239 (2012).

The article deals with the one dimensional mathematical model for complex media.
This model consists of the wave equation for a carrying medium and the Van der Pol
oscillators connected with the carrying medium. Using the Bogolubov-Mitropolsky
method, the wave solutions to the weakly nonlinear model are built. By means of
qualitative and numerical methods, and with the help of the obtained asymptotic
solutions, the scenarios of quasiperiodic and multiperiodic regimes’ creation are
studied.

Keywords: nonlinear waves, Van der Pol oscillator, torus

A. H. KYJIMKOB. bugypkauuu MajbIX NepHOAUYECKHX pPeLIeHMHA B ciayyae
0IM3KOM K pe3oHaHcy 1:2 quisi OHOI0 KJIACCA HEJHMHEHHBIX IBOJIOLIMOHHBIX
YPABHEHUH.



VJIK 517.538

A. H. KYJIMKOB. budypkauuu MajibIXx NepuoanYecKiX pelieHui B ciiyyae OJU3KoM
K pe3oHaHcy 1:2 nmda OAHOTO Kjacca HEJIUHEHWHBIX SBOJIIOLMOHHBIX ypaBHEHUM
(pycckuit) // Junamuueckue cuctemsl, 2012. — Towm 2(30), No.3-4. — C. 241-258.

B pabGore paccmarpuBaeTCsi UIMPOKUN KIACC HEIWHEWHBIX JBOJIIOIMOHHBIX
YpaBHEHUI BTOPOTO MOPs/IKa B THILOEPTOBOM MPOCTPAHCTBE. DTOT KIACC YPABHEHMIM
BKJIIOYaeT B ce0s KpaeBble 3aJadyd, BCTPEYAIOIIMECS B TEOPUU YIPYrou
yCTOMYMBOCTU. Hampumep, Ipu H3y4E€HHH TaKOrO SBJICHUS KaK HEJIWHEWHBIN
NaHeNIbHBIA (pIIaTTEp IUIACTUHKH B CBEPX3BYKOBOM IMOTOKE ra3a. M3 pesynbraros
JAHHOW paboThl BHITEKAET, B YACTHOCTH, YTO (IaTrrep MOXKET ObIThb 00YCIOBJIEH
KECTKUM BO30YXKJIEHHEM KoJjiebaHui mnpu OJM30CTH COOCTBEHHBIX YACTOT K
pesonancam 1:2. B paboTe uHCMOAb30BaHBI METOAbl KAYECTBEHHOW TEOpUHU
muddepeHnanbHbIX YPAaBHEHU C OECKOHEYHOMEPHBIM (Da30BBIM MPOCTPAHCTBOM.
Hcnonb3oBan anmapar HOpPMaJbHBIX (OpPM, a TaKKe aIrOpuUTM HX MOCTPOECHUS,
KOTOPBIM BeseT cBoe Hauyajao oT padotr A. H. KpsutoBa, H. H. Boromto6osa, FO. A.
MuTtpomnonsckoro u A. M. Camoiinenko. B pabore Takke mpuBeeHbl HEKOTOPHIC
pe3ynbTaThl, KOTOPbIE OTHOCATCS K pe3oHaHCy 1:3. BBeneHue cOIEpKHUT NpuMep
KpaeBoH 3a71auu, MOJICTUPYIOIIEH SBJIEHHE TTaHETBLHOTO (aTTepa.

KiroueBble  ciioBa: HENMHEWHBIE JBOJIOLUMOHHBIE YPAaBHEHUS, HEIWMHEHWHBIN
naHeNIbHbIN (Pr1aTTep, xKecTkoe BO30yKAeHUE KOJIeOaHU.

VJIK 517.538

A. M. KVIJIIKOB. bidypkarii Mamux mnepiogAMYHUX PO3B’SI3KIB Yy BHUITAJKY, IO
OMM3bKUN 10 pe3oHaHcy 1:2 juIsi OTHOTO KJIAcCy HEIHIMHUX €BOIOLIMHUX PIBHSIHBb
(pociiiceka) // [lunamuueckue cuctemsl, 2012. — Towm 2(30), No.3-4. — C. 241-258.

VY poOoTI po3rasaaeTbCs Kiac HEMIHIMHUX €BOMIOLINHUX PIBHSAHD IPYTroro MOpsiKy B
riib0epToBoMy mpoctopi. Lleil knac piBHSHb BKJIOYae B cebe KpailoBl 3ajadi, IO
3yCTpI4alOThCA B TEOpii MPYKHOI CTiKocTi. Hampukian, mpu BHBYEHHI TaKoOro
SIBUIIA, SIK HEJIIHIWHUN MaHeNbHUN (PIIaTTep MIACTUHKU B Ha/I3BYKOBOMY IMOTOIII Ta3y.
3 pe3ynbTaTiB JlaHOi pOOOTH BUILIMBA€E, 30KpeMa, Mo GiaaTrrep MOxe OyTH
00yMOBJIEHUH >KOPCTKUM 30y/KEHHSIM KOJIMBaHb MPU OJIM3bKOCTI BIIACHUX YacTOT 0
pe3onancy 1:2. B po0GoTi BHKOpPHCTaHI METOIU SIKICHOI Teopii audepeHIiaTbHIX
pIBHSIHb 3 HECKIHYEHHOBUMIPHUM (ha30BUM mpocTopoM. Bukopucrtanuii amapar
HOPMAaJIbHUX (OPM, a TAKOXK AJITOPUTM iX MOOYIOBH, SKUU BEJE CBiM MOYATOK Bij
poo6iT A. M. KpumoBa, M. M. boromo6oBa, 0. O. Murpononscekoro i A. M.
Camoiinenka. Y poOOTI TakoX HaBEIEHI JAESIKlI pe3yJbTaTH, Kl BIAHOCATHCS 10
pe3onancy 1:3. Bctyn MicTuTh npukiaj KpailoBoi 3agadi, 0 MOJEIIOE SIBUILE
MaHeJILHOTO (aTTepa.

KirodoBi cioBa: HeNMiHINHI €BOJIIOIINHI PIBHSIHHS, HEJIHIMHUN MaHeNbHUHN (iarTep,
KOPCTKE 30Y/KCHHSI KOJTMBAHb.



MSC 2010: 35Q72, 37L10

A. N. KULIKOV. Bifurcation of the small periodic solutions in the case close to the
1:2 resonance of the class of nonlinear evolutionary equations (Russian). Din. Sist.,
Simferopol’ 2(30), No.3-4, 241-258 (2012).

The class of nonlinear evolutionary equations of the second order in the Hilbert space
is considered. This class of equations includes the boundary value problems of the
theory of elastic stability. For example, the boundary value problems describe the
flutter of the plate in a supersonic gas flow. From the results of this article it follows
that the flutter may be caused by strong excitation of oscillations with the nearness of

frequencies to the 1:2 resonance. The qualitative theory of differential equations with

infinite-dimensional phase space have been used. The method of normal forms has
been applied. The Krylov-Bogolubov-Mitropolsky-Samoilenko has been used in a
modified form. This article also contains some results for the 1:3 resonance. The
introduction contains an example of the boundary value problem simulating the
flutter phenomenon.

Keywords: nonlinear evolutionary equations, nonlinear panel flutter, strong
excitations of oscillations.

A. A. KYJIUKOB. HeonHopoaHble TUCCUNATHBHBIE CTPYKTYPbI B 3ajaade o
(¢popmMupoBaHuu HaHOpeJIbedA.

VJIK 517.956.4

. A. KVYJIMKOB. HeomHopoaHble AWCCUIIATUBHBIE CTPYKTYpbl B 3ajaue o
dbopmupoBanun HaHopenbeda (pycckuil)// dunamuyeckue cuctembr, 2012, —
Tom 2(30), No.3-4. — C. 259-272.

PaccmatpuBaercss HenuHeliHoe nuddepeHIMabHOE YpaBHEHHWE YpaBHEHHE C
YaCTHBIMU POU3BOIHBIMU C OTKJIOHSFOILIEHCS (mpeobpa3oBaHHOI)
IPOCTPAHCTBEHHONW NEpeMEHHOW. JlaHHO€ ypaBHEHME H3BECTHO MOJ Ha3BaHHEM
«HEJIOKAJIbHOE YPAaBHEHUE 3PO3UM» U CIYKUT OJHOW U3 MATEMaTUYECKUX MOJENEH
dbopmupoBanus penbeda Ha MOBEPXHOCTH IUTACTHHBI TOJ[ BO3JACHCTBHEM IMOTOKA
noHoB. B paboTe paccmarpuBaercs mnepuoanueckas KpaeBas 3agada. [Ipemnoken
MexaHu3M (OpMUPOBaHHMS BOJHOBOTO HaHOpenbeda Kak pe3ynbTar MOTEPH
YCTOMYMBOCTH IIJIOCKOTO penbeda. BomHOBOM penbed HaxoauTcss B pesyibTaTe
pemieHus OuU(ypKaMOHHBIX 3a7ad, s HMCCIEAOBAaHUS KOTOPBIX HCMOJIb30BaH
ammapar TEOpUH HOPMAIBHBIX (OPM, METOJ WHBAPUAHTHBIX MHOT0OOpasuid. Jls
pEIICHN, OMUCHIBAIONINX BOJHOBON HaHOpenbed, MPUBEACHBI ACUMITOTHYCCKHE

(bopMyIbI.



KmtoueBble  crmoBa: Oudypkanmmm W yCTOWYUBOCTH,BOJIHOBOM  HaHOpPENbED,
IPOCTPAHCTBEHHO — HEOJHOPOIHBIE PEIICHUS.

VJIK 517.956.4

. A. KYJIIKOB. HeogHopiaHl [ucMNIaTUBHI CTPYKTYpPHU B 3a7adi nMpo (GOpMyBaHHS
HaHopenbeda (pociiicbka) / Nunamuyeckue cuctembl, 2012. — Towm 2(30), No.3-
4. — C. 259-272.

Posrnspaerbest HenminiiiHe nudepeHiiagbHe PIBHAHHS 3 YACTHHHUMH TOXITHUMU 13
BIJIXWJIBHOIO (TIEPETBOPEHOI0) MPOCTOPOBOIO 3MIHHOIO. [laHe pIBHAHHS BiOMeE Tif
HA3BOIO «HEJIOKAJIbHE PIBHSIHHS €po3ii» W CIYKUTh OJHIEID 3 MaTeMaTUYHUX
Mozeneil popmyBaHHS penbedy Ha MOBEPXHI IUIACTUHM TMiJ] AI€I0 MOTOKY 10HIB. B
po0OOTI pO3TIsIAEThCS TEpioJANYHa KpaioBa 3ajlaya. 3alpoNOHOBAHO MeEXaHi3M
(dopMyBaHHS XBHJIBOBOTO HaHOpenbeda SK pe3yibTaT BTPATH CTIHKOCTI IJIOCKOTO
penbedy. XBUIbOBHI pefibed BU3HAYAETHCSA LUISIXOM pO3B’A3KY OldypKaliiHUX
3ajay, s JAOCHIIPKEHHS SKUX BUKOPHCTAHO amapar Teopii HOpMalbHUX (opwm,
METOJl 1HBAapiaHTHUX MHOTOBHUAIB. JIJIsi PO3B’S3KIB, IO OIHUCYIOTh XBHWJIbOBHIA
HaHOpenbed, HaBeACH! aCHMITOTUYHI (POPMYJIH.

KirouoBi crmoBa: Oidypkaiiii Ta CTIHKICTh, XBHJIBOBHM HaHOPENHE(D, MPOCTOPOBO-
HEOJHOPIAHI PO3B’SI3KH.

MSC 2010: 35B32

D. A. KULIKOV. Nonhomogeneous dissipative structures in the in the problem of
the formation of the nanorelief (Russian). Din. Sist., Simferopol’ 2(30), No.3-4, 259—
272 (2012).

The nonlocal equation of erosion simulating the process of surface shaping under
ionic bombardment is considered. This equation contains the terms with transformed
space variable. A periodic boundary value problem for this equation is studied. The
possibility of a ripple topography formation is demonstrated by means of bifurcations
theory methods. Asymptotic formulas for nanostructures are obtained by applying the
method of normal forms and invariant manifolds.

Keywords: bifurcation, stability, ripple structures, space-nonhomogeneous solutions.

JI. B. KYPIIA, I H. TUMYEHKO, H. A. BYJHHUKOB. K Bomnpocy o
NOCTPOCHUM CHCTeMbl O0a3UCHBIX (YHKUMH [JJs1 PpeleHus 3a1a4 o
reoMeTpU4ecK HeJIMHEHHBIX KOJIe0aHUAX MHOTOCJIOMHBIX MOJIOTHX 000/104€eK.



VJIK 539.3

JI. B. KYPIIA, I H. TUMYEHKO, H. A. BYIHHUKOB. K Bomnpocy o nocrpoesuun
CUCTEMBI 0a3UCHBIX (DYHKLIMH 1751 pelleHHs 3aJa4 O F€OMETPUYECKH HEJIMHEUHBIX

KOJIeOaHUSAX MHOTOCIIOMHBIX TOJIOTHX 00osioduek (pycckuid) / JluHamudeckue
cucremsl, 2012. — Towm 2(30), No.3-4. — C. 273-284.

B HacTosiel paboTe BriepBbI€ MOCTPOEHBI CTPYKTYPhI PELICHHUS], YIOBIETBOPSIOIINE
I'PaHUYHBIM YCIIOBUSM CKOJB3AIIEH 3aJ€JIKH U CKOJIB3SIIEro mapHupa sl 0007104YeK
CUMMETPUYHOIO CTPOEHUS CO CIO0KHOM (POpMOIL Tu1aHa. DTU CTPYKTYpPHBIE (POPMYJIBI
ABIISIIOTCA 0a301 JIJIs1 MOCTPOCHUS CHCTEMbI KOOPJIUHATHBIX (DYHKIMI, HEOOXOANUMBIX
JUISL pellieHus 3a7ad O T'E€OMETPUYECKM HETMHEHHBIX KOJIEOaHUSX MHOTOCIOMHBIX
noJIorux 000704YeK. BBIMONHEHO UCCAeI0BaHME BbIHYKICHHBIX HEJIMHEWHBIX
KOJIeOAHUM MSITUCIOMHBIX TOJIOTUX 000JIOYEK CIOKHOU (POpMBI C MCIOJIH30BAHUEM
IIOJIyYEHHBIX CTPYKTYpP pELICHUS.

KnroueBple cjioBa: HEIWHEHHBIE KOJICOAHMS, MHOI'OCJIOWHBIC ITOJIOTHE OOOJIOUKH,
Teopus R-QpyHKUUN, CTPYKTYPBI PELLICHHUS.

VJIK 539.3

JI. B. KYPIIA, T. M. TUMYEHKO, M. A. BYJIHMKOB. [lo nutaHHd 0010
noOyJ0BH cUCTEMHU Oa3MCHUX (YHKLIA A7 pO3B’A3aHHA 3a7ad MPO FEOMETPUYHO

HEJIHIMHI ~ KOJWBaHHS  0araTolapoBHX MOJOTUX  000JIOHOK  (pociiickka) //
JNuunamuueckue cuctemsl, 2012. — Towm 2(30), No.3-4. — C. 273-284.

VY npanit poboti Bmepiie MoOyaoBaHI CTPYKTYPH PO3B’SI3KiB, IO 3aJ0BOJIBHSIOTH
IPaHUYHUM YMOBaM KOB3al04YOTO 3aKPIIUICHHS 1 KOB3aIOYOro IIapHipa JJIsi 000JI0HOK
CUMETPUYHOI OYyJ0OBU 31 CKIIaJHOIO (POpMOIO0 TIIaHy. 3a JIOMOMOIOI0 OJEepPKaHUX
CTPYKTYp  pO3BsSI’3KIB  OyAylOTbCs  cHUCTeMH  OasuMcHMX  (yHKLIM, 110
BUKOPHCTOBYIOTHCS ISl PO3B’SI3aHHS 33/1a4 PO TEOMETPUIHO HEJiHIWHI KOJTUBAaHHS
OaratomapoBUX IMOJOTUX O00OJOHOK. BUWKOHAHO JOCHIIKEHHS BUMYIIECHUX
HEJHIMHUX KOJIMBaHb IT’SITUIIAPOBUX TMOJOTUX OOOJOHOK CKJIaaAHOI QopMHu 3
BUKOPUCTAHHSM OTPHUMAaHHUX CTPYKTYP PO3B’SI3KiB.

KirodoBi cioBa: HemiHINWHI KOJIMBaHHS, 0araTomapoBi Mojiori 00oJ0HKH, Teopis R-
GyHKITIHA, CTPYKTYPH PO3B’SI3KY.

MSC 2010: 34D12

L. V. KURPA, G. N. TIMCHENKO, N. A. BUDNIKOV. On the construction of
basic functions for the solution of problems of the geometrically nonlinear vibrations
of laminated shallow shells (Russian). Din. Sist., Simferopol” 2(30), No.3-4, 273-284
(2012).



In this paper new solution structures for symmetrical laminated shallow shells with a
complex shape have been built. These solution structures satisfy boundary conditions
corresponding to movable clamped edge and movable hinge. The system of the basic
functions needed for solving geometrically nonlinear vibration problem of the
laminated shallow shells is constructed by proposed solution structures. The research
of forced nonlinear vibrations of five-layer thin shallow shell of complex shape are
carried out by the obtained solution structures.

Keywords: nonlinear vibrations, laminated shallow shells, the R-functions theory,
structure solutions.

E. B. OYEPETHIOK, B. . CJIBIHBKO. O0 ycToii4YuBOCTH CTAIIMOHAPHOIO
BpalleHUs] JMHAMHYECKH CHMMETPUYHOI0 TBEPAOI0 TeJia Ha CTPYHHOM IoJBece
NMepeMEeHHOM IJIMHbI.

YK 531.36+534.1

E. B. OUEPETHIOK, B. H. CJIBIHBKO. O6 ycToW4uMBOCTH CTaIllMOHAPHOTO
BpaIllEHUs] JIMHAMUYECKH CHMMETPUYHOTO TBEPJOTO Tejla Ha CTPYHHOM IIOJIBECE

nepemMeHHo  mymHbl  (pycckuii) /  JluHamudeckue — cuctembl, 2012, —
Tom 2(30), No.3-4. — C. 285-292.

PaccmarpuBaercs JIMHAaMMYECKM CHUMMETPUYHOE TBEpPAOE TEJIO0 Ha CTPYHHOM
nojasece. JlMHAa mojaBeca MEHSIETCSl MO KYCOYHO-TIOCTOSIHHOMY NEPHOIUYECKOMY
3akoHy. Mccnenyrorcss yciaoBHUs CTAOMIM3allMK  BpPALEHUS Tejla BOKPYTI OCH
IMHAMHUYecKol cuMMerpud. MccnenoBanus mpoBoasTes MeToiaMu Teopun Diioke u
TEOPUU YCTOMYMBBIX MHOrouseHoOB. I[lodydeHbl HEOOXOAMMBIE M JOCTATOYHBIE
YCIIOBUS YCTOMUNBOCTH.

KunroueBpie cimoBa: Teno Ha CTPYHHOM MOJBECE, MEPEMEHHAsA JJIMHA, Teopust Droke,
YCTOMYMBBIE MHOT'O4JIEHBI, KpuTepui Payca-I'ypBuna

YK 531.36+534.1

€. B. OYEPETHIOK, B. I. CJIMHBKO. Ilpo cTiiikicTh CTaliOHAPHOTO OOEpTaHHS
JTUHAMIYHO CHUMETPHYHOTO TBEPJOrO TiJIa HA CTPYHHOMY IMJBICI 3MIHHOI JOBXUHU
(pociiiceka) // lunamudeckue cuctembl, 2012. — Towm 2(30), No.3-4. — C. 285-292.

Posrnspgaerbcst QUHAMIYHO CHUMETPUYHE TBEpPAE TIIO HA CTPYHHOMY MiJBICI.
JloBkMHA MiABICY 3MIHIOETHCA MO KYCKOBO-IOCTIMHOTO MEPIOAUYHOMY 3aKOHY.
JlocmiKyr0TbC YMOBHM cTaOLmi3aiii oOepTaHHS Tijla HABKOJO OCI JMHAMIYHO1
cuMetpii. JlocmikeHHsT TpOBOIATHCS MeToAamu Teopii Dioke 1 Teopii CTIMKUX
MHOTOWIeHIB. OTprMaHi HEOOX1/H1 Ta JOCTaTHI YMOBHU MapaMeTPUYHOI CTad1Ii3allli.



Kiro4doBi ciioBa: Ti710 Ha CTPYHHOMY IiJIBiCI, 3MiHHA JOBXKHUHA, Teopis Dioke, CTIHKI
MHOTro4JiIeHH, KpuTepiit Payca-I'ypgina.

MSC 2010: 70E05, 70E50

E. V. OCHERETNYUK, V. I. SLYN’KO. Stability of steady rotation of a
dynamically symmetric rigid body suspended on a string with variable length
(Russian). Din. Sist., Simferopol’ 2(30), No.3-4, 285-292 (2012).

Dynamically symmetric rigid body on a string suspension is considered. Suspension
length varies in a piecewise constant periodic law. Stability of the system of the
rotation around the axis of dynamic symmetry is investigated. Research is carried out
using the Floquet theory and the theory of stable polynomials. Necessary and

sufficient conditions for parametric stability are obtained.

Keywords: body suspended on a string, variable length, Floquet theory, stable
polynomials, Routh-Hurwitz criterion

K. 10. HJIAKCIﬁ, 0. B. MUXJUIUH. JlocaigkeHHsI NMOBeJiHKH HeJiHiHHHX
AMCUNMATHBHUX CHCTEM 3 JBOMA CTeNeHAMH CBOOOAM B OKOJIi BHYTPIIIHBOIO
pe30HaHcy.

VIIK 534

E. 1O. HHAKCHPL 0. B. MUXJIMH. HccnenoBanne noBeICHUS HEIWHEHHBIX
JTUCCUTIATUBHBIX CHCTEM C JIBYMs CTCTICHSIMH CBOOOJBI B OKPECTHOCTH BHYTPECHHETO
pe3onanca (ykpauHckuid) // Jlunamuueckue cuctembl, 2012. — Towm 2(30), No.3-
4. — C. 293-308.

s IByX HENWHEWHBIX YNPYTUX CHUCTEM I0Ka3aHO, YTO MPUMEHEHHUE METOJUKH
CBEJICHUSI K pEIylIUPOBAHHOW CHCTEME OTHOCUTEIBHO €€ TMOJHOW SHEpruw,
apKTaHT€HCa OTHOIIEHUS AaMIUIUTYJ W Pa3HOCTH (a3, a TaKkKe HCIOIb30BaHUE
KOHIICTIIIMM HOPMAJIbHBIX KOJIEOaHUM, TO3BOJISIET ACTAIILHO MCCIEI0BATh TUHAMUKY
TaKUX CUCTEM B OKPECTHOCTH BHYTPEHHETO pE30HAHCA.

KitoueBble ciioBa: BHYTPEHHUW pE30HAHC, HEIMHEWHbIE HOPMallbHbIE (DOPMBI
KOJIe0aHU, TOKaTU3alus SHEPTUH.

VIIK 534

K. 10. TIIAKCIM, 1O. B. MUXIJIMH. J[ocnimkeHHs IOBEAIHKHA HEIIHIHHAX
JUCUTIATUBHUX CHCTEM 3 JIBOMAa CTEMEHSIMH CBOOOJM B OKOJi BHYTPIITHHOTO



pe3oHaHncy (ykpaiHnceka) // lunamudeckue cuctemsl, 2012. — Towm 2(30), No.3-4. —
C. 293-308.

JIisi IBOX HEMiHIWHUX TPYKHUX CHCTEM II0Ka3aHO, IO 3aCTOCYBAaHHS METOJIUKH
3BEJICHHS JI0 PEAYyKOBAHOI CHCTEMH BIJHOCHO 1 TOBHOI €HeEprii, apKTaHTeHca
BIIHOIIIEHHS aMILTITY]] Ta pi3HUII (a3 po3B’sA3KiB, a TAKOK BUKOPUCTAHHS KOHIISTIIIIT
HEJHIMHUX HOPMaJIbHUX (JOPM KOJIMBAHb, JI03BOJISIE JIETAIBHO TOCTIAUTH JUHAMIKY
TAaKUX CUCTEM B OKOJII BHYTPIITHBEOTO PE30HAHCY.

KirouoBi cioBa: BHYTpILIHIM pPEe30HAHC, HENIHINAHI HOpMalbHI (OPMHU KOJIMBaHb,
JIOKaJ3aIis eHeprii.

MSC 2010: 34C15, 34C25, 70K75

E. YU. PLAKSIY, YU. V. MIKHLIN. Investigation of behavior of nonlinear
dissipative two-DOF systems in vicinity of the internal resonance (Ukrainian).
Din. Sist., Simferopol’ 2(30), No.3-4, 293-308 (2012).

It is shown for two nonlinear elastic systems that a use of the approach of reduction
to a system with respect to the full energy, an arctangent of the amplitudes ratio and

the phases difference, as well a use of the nonlinear normal vibration modes concept,

permits to analyze in details a dynamics of such systems in vicinity of the internal
resonance.

Keywords: internal resonance, nonlinear normal modes, localization of energy.

E. B. CEMEHOBA, E. A. BOJIBIHEIL. To4HOCTHh NOJHOCTBHIO JHCKPETHOIO
NMPOEKIHOHHOTO METOJa Ha OJHOM KJacce NePHuOJAMYECKHMX HHTErpajbHbIX
YPABHEHHH.

VJIK 519.64

E. B. CEMEHOBA, E. A. BOJIbIHELl. To4HOCTh MOMHOCTBIO IUCKPETHOTO
MPOEKIMOHHOIO0 METOJIa Ha OJHOM KJIacCe NEPUOAUYECKUX HWHTETPAIBbHBIX

ypaBHeHu#l (pycckuil) // Jlunamuueckue cucrembl, 2012. — Tom 2(30), No.3-4. —
C. 309-321.

JIns ogHOTO Kilacca MEepUOIUYECKUX UHTETPAIBHBIX YPAaBHEHUH C TJIAJIKUMU SIApaMU
MPEJUIOKEH TIOJHOCTBIO JMCKPETHBIM IPOEKIMOHHBIM MeTod. llokazaHo, 4to B
METPUKE  COOOJEBCKMX  MMPOCTPAHCTB  MpeJUlaraéMblii  TOJIXOJl  pealn3yeT
ONTHUMAJIBHYIO TIO TOPSAKY TOYHOCTh, HMCIOJB3YysS TPH ATOM OO0BEM IUCKPETHOU
uHbOpMAIMK Ha JTIOTApU(OMHUUCCKIUIT MHOKUTETh MEHBIIE, YeM METOIbl U3BECTHBIC
paHee.



KiroueBsie ciioBa: amumuntudyeckue nceBaoaudpdepeHnanbHble YpaBHEHHUS, HIKala
c000JIEBCKUX MIPOCTPAHCTB, NOJHOCTHIO JUCKPETHBIN MPOEKIIMOHHBIA METO/I.

VJIK 519.64

€. B. CEMEHOBA, €. A. BOJIMHELb. TouHICTb MOBHICTIO AMCKPETHOTO
IPOEKI[IHHOTO METOJy Ha OJHOMY KJaci NEepIOJMYHUX I1HTErpajbHUX PIBHAHD
(pociiicwka) // {unamudeckue cuctemsl, 2012. — Tom 2(30), No.3-4. — C. 309-321.

JIJist ogHOTO KiTacy MEPIOJMYHUX IHTETPAIbHUX PIBHSHB 3 TIIAIKUMU siApaMu OYJIo
3aMpONOHOBAHO TIOBHICTIO JAMCKPETHUHN MpOEKUiMHUI MeToa. BcranoBineno, mpo y
METpPHIIl COOOJIEBCHKUX MPOCTOPIB 3aMpPONOHOBAHMM IMIJIX1[] Ma€ ONTHMAJIbHY 3a
MOPSAIKOM TOYHICTh, BAKOPUCTOBYIOUH MPHU LIbOMY 00CAT TUCKPETHOI iH(pOpMaIlii Ha
Jorapu(pMiuHUN MHOKHUK MEHIII HIXK METOJH, KK OyJI BIJOMI paHille.

KirodoBi ciioBa: eninTtuyHi niceBaoaidepeHIiaibHl pIBHSIHHS, ITKajla COO0JEBCHKUX
MIPOCTOPIB, MOBHICTIO JUCKPETHUM MPOSKITIHHUN METOI.

MSC 2010: 65R20, 45L05

E. V. SEMENOVA, E. A. VOLYNETS. Accuracy of fully discrete projection
method for one class of periodic integral equations (Russian). Din. Sist.,
Simferopol’ 2(30), No.3-4, 309-321 (2012).

For one class of periodic integral equations with the smooth kernel the fully discrete
projection method has been proposed. The order optimal accuracy of the method has
been established in the metric of Sobolev spaces. At this, the volume of the discrete
information about equation has been reduced by logarithmic factor in comparison
with earlier known methods.

Keywords: elliptic pseudodifferential equation, scale of Sobolev spaces, fully discrete
projection method.

A. P. CHUIEP. Onpenenenne (puiabTpauMOHHBIX CBOMCTB NMOPHUCTO-YIPYIoil
cpeabl HA OCHOBE pPelIeHMs OTHOM KpaeBoil 3a1a4u i ypaBHeHuid buo.

YK 539.3+539.215+532.546+622.2776

A. P. CHULIEP. Onpenenenue GpuibTpallMOHHBIX CBOHCTB IMOPUCTO-YIPYTOM CpeIbl
Ha OCHOBE pECIICHHMS OJHOW KpaeBOWM 3amauu s ypaBHeHH buo (pycckwuit) //
HNuunamuueckue cuctemsl, 2012. — Towm 2(30), No.3-4. — C. 323-335.



[IpemyioxkeH ~ aJrOpuT™M  ONpPENENEHUS  THMAPONPOBOAHOCTH U CKOPOCTH
(UIBTPALMOHHBIX BOJIH JABJICHUS JJI1 MOPUCTO-YIPYTOMl HACBIILIEHHON KUIKOCTBIO
cpeabl. AJNTOpUTM OCHOBAaH Ha PEIICHUM KPAaeBOW 3ajadM Ui ypaBHEHUH buo o
rapMOHHYECKOM BHOPOBO3ACHCTBMM HA TIOBEPXHOCTh CKBAXUHBI U SIBISIETCS
000011IeHHEM HCCIIEIOBaHUSA MPOAYKTUBHBIX IUIACTOB METOAOM (UIBTPALIMOHHBIX
BOJIH JaBjeHUsi Ha ciaydaid cpenbl buo. IlomyuyeHHslit anroputm 3ddexTuBeH B
HIMPOKOM JUaIa30He 4acTOT BO3JCUCTBHS HA CpELy.

KimtoueBbie cnoBa: teopuss M. buo, meton GuUIbTpallMOHHBIX BOJH JIABJICHHS,
THAPOTPOBOIHOCTD, CKOPOCTh (DMUIIBTPAIIMOHHBIX BOJIH JABJICHUS, TOPUCTO-YIIPYyTas
HACBINIEHHAS KUJKOCTHIO Cpefia, CKBa)KMHA, JICOUT.

YK 539.3+539.215+532.546+622.276

A. P. CHILIEP. BusnaueHHs QuIbTpalliiHUX BIACTUBOCTEH MOPUCTO-MPYKHOIO
CEpellOBUIlla Ha OCHOBI pO3B’S3aHHS OJHIET KpailoBOi 3adadi ajs piBHSAHB bio
(pociiiceka) // lunamuyeckue cuctemsl, 2012. — Towm 2(30), No.3-4. — C. 323-335.

3anponoHOBAaHO  AJITOPUTM  BU3HAYEHHSA  TIAPOMPOBIAHICTI 1  MIBHAKOCTI
GiUIbTpaliiHUX  XBWJIb THCKY Y TOPHUCTO-NIPY’KHOMY HACHYEHOMY PIiJIMHOIO
CepenoBuIlll. ANTOpUTM 3aCHOBaHUN Ha PO3B’si3aHHI KpaloOBOi1 3ajadyi JIJsi PIBHSHD
bio mpo rapMoHiliHHE€ HaBaHTa)K€HHS MOBEPXHI CBEP/UIOBHHM 1 € y3arajJbHEHHSAM
JOCIIKEHHSI NPOAYKTUBHHUX IUIACTIB METOJIOM (UIBTpALIiHUX XBHJIb TUCKY Ha
BUMAAOK cepenoBumia bio. Otpumanuii anroput™m eQEeKTUBHHNA y UIMPOKOMY
Jiara3oHi 4acTOT BIUIMBY Ha CEpPEIOBUIIIE.

KimrouoBi cnoBa: Teopiss M. bio, wMeron GinbTpamifHUX XBHJIb — THCKY,
TIAPONPOBIIHICTh, IIBUAKICTE (PUIBTpAIlIHHUX XBWIb THCKY, IOPHUCTO-TIPYKHE
HACHUYEHE PIIMHOIO CEPEIOBHIIE, CBEPJIOBUHA, JCOIT.

MSC 2010: 34D12

A. R. SNITSER. Determination of flow properties of porous elastic medium based on
the solution of a boundary value problem for Bio equations (Russian). Din. Sist.,
Simferopol” 2(30), No.3-4, 323-335 (2012).

The algorithm for determination of hydraulic conductivity and velocity of filtration
pressure waves for the fluid-saturated porous elastic medium is proposed. The
algorithm is based on the solution of the boundary value problem for the Bio
equations of harmonic vibration exposure on the surface of the well and is the
generalization of studies of reservoirs by the filtration pressure wave’s method in case

of Bio medium. The obtained algorithm is effective over a wide frequency range of

effects on the medium.



Keywords: theory of M. Biot, the filtration pressure waves method, velocity of
filtration pressure waves, fluid-saturated porous elastic medium, well, oil production.

H. C. IIOJA, . B. TPETBSKOB. O 3HayeHHSIX YHCJIOBBIX PAIAOB,
NMOPOKIEHHBIX HEKOTOPBIMH PEKYPPEHTHBIMU COOTHOIIEHUSAMM 2-T0 NOPSAAKA U
CreurAJIbHBIMU QYHKIMSIMM.

YK 517.52+517.584

H. C. IIOJA, . B. TPETBAKOB. O 3HaueHUsIX YHCIOBBIX PSA0B, MOPOXKIAEHHBIX
HEKOTOPBIMU PEKYPPEHTHBIMU COOTHOILICHUSIMH 2-TO TMOPSJKAa U CHEHUATbHBIMU

bynkuuamu (pycckuit) // Jlunamuaeckue cuctemsl, 2012. — Towm 2(30), No.3-4. —
C. 337-346.

B Hacrosimeit pabote mnoiydeHbl (OpMyJbl JUIsl BBIYMCICHUS YHCIIOBBIX PSJIOB,
KOTOPBIE IOPOKJIEHBI JIMHEHHBIMU PEKYPPEHTHBIMU COOTHOLIEHUSMU BTOPOIO
HopsiZiKa M CleUUalbHBIMU (YHKIUSAMHU. B 4acTHOCTH, MPU HEKOTOPBIX 3HAYEHUSIX
BXOJSIIMX B (POPMyJIbl ApaMETPOB YCTAHOBIJIEHBI PA3JIOKEHUSI B YKa3aHHbIE PsIIbl
HEKOTOPBIX U3BECTHBIX KOHCTAHT.

KitoueBbie ciioBa: 4MCIIOBBIEC PSibl, PEKYPPEHTHBIE MOCIEAOBATEILHOCTA BTOPOTO
nopsiaka, pynkuun beccens.

YAK 517.52+517.584

H. C. I[IOJJA, A. B. TPETBAKOB. O 3HaueHHSAX YUCIOBHUX PSAIIB, K1 MOPOXKIKECHU
NESIKUMHA PEKYPEHTHHMH CITIIBBIIHOMIEHHSAMI 2-TO TIOPSAKY 1 CHeliaIbHUMU

dbyukiismMu (pociicbka) // [lunamudeckue cuctembl, 2012. — Towm 2(30), No.3-4. —
C. 337-346.

B poGoti otpumMani hopmynu st OOUMCICHHS YUCIOBUX PAMIB, SIKI MTOPOXKIKYIOThCS
PEKYPEHTHUMU CHIBBIIHOIICHHSIMHU APYTOro MOPSAKY Ta CHEIiadbHUMA (QYHKITISIMHU.
[Ipn peskux 3HAYEHHSIX MapaMeTpiB OOrPyHTOBaHI PO3KJIAACHHS y O3HAYEHI psAu
B1IOMHUX KOHCTaHT.

KitouoBi ciioBa: YHUCIOBH PSAU, PEKYPEHTHI MOCTIAOBHOCTI JPYroro MOPSAKY,
dbynxkuii becens.

MSC 2010: 33C10, 40G99



N. S. PODA, D. V. TRETYAKOV. On number series values generated by some
recurrent 2-nd order relations and special functions (Russian). Din. Sist.,
Simferopol’ 2(30), No.3-4, 337-346 (2012).

Calculation values of some numerical series problems are considered. This series
generated by second order recurrent sequences or Bessel functions. Some special
cases of obtained formulas are the composition of known constants.

Keywords: series, recurrent 2-nd order relations, Bessel functions.
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