BECIII

HAUBISIHAJIBHAU

AKAJZIDOMII HABYK BEJIAPYCI

CEPBIA DPI3IKA-MATOMATBIYHBIX HABYK 2015 Ne 1

NM3BECTNYHA

HAITUOHAJIBHOA
AKAJTEMUU HAYK BEJIAPYCHU

CEPHUSA ®PU3NKO-MATEMATHYECKHNX HAYK 2015 Ne 1

3ACHABAJIBHIK — HALBISSHAJIBHAA AKAJIOMISA HABYK BEJIAPYCI

Yacormic BeIgaenia ca ctyasens 1965 .

BrIxoa3inb 4aThIpbl passl y 101

SMECT

Ananacesuu II. A., Kniun C. SI. Mex1yHapoqHBIN IOl CBETa U ONTUYECKUX TEXHOIOIHH ..oovvevviniiniiniiniiniineneee

MATDOMATBIKA

Kopsiok B. U., Koznosckas U. C., Haymosen C. H. Knaccuueckoe pemeHue nepBoii cMeaHHOH 3a/1a41 OZHO-
MEPHOTO BOJHOBOTO YPABHEHHUS C YCIHOBUAMM THIIA KOIITH .....ooviiiiiiiiiiiiiiiciiccccc e
BacbkoBekuii M. M. CyiecTBoBaHHE CIa0bIX PeIICHNH CTOXAaCTHUECKUX MU PepeHInaIbHbIX YPaBHEHUN ¢ 3a-
Na3/bIBAHKEM ¥ CTAHAAPTHBIM M APOOHBIM OPOYHOBCKUMHU JABUIKCHHAMHI .....euvvvriarrerenteerereetnteseresensenesensseesesenensesesenens
Benokypcknii M. C. Pemenue 3anaun Epyrusa o cyniecTBOBaHUM HEPETYIPHBIX PELIEHUH THHEHHON CHCTEMBI
C HYJIEBBIM CPETHUM HEPUOAMUECKOTO KOIDDUIIICHTA ..uvviireiieiienientetentesteste ittt tete st st sbesbesbeebeeseess et esaeseesbesbeabeeneas
Kpyk 10. C., lynosckas 0. E. CrannonapHoe pacnpeneieHHe BEpOATHOCTEH COCTOSHUN 3aMKHYTOH CETH
C HCAKTUBHBIMU 3aIBKAMU U MHOTOPEIKUMHBIMU CTPATETUAMU 06Cﬂy)KVIBaHHﬂ .............................................................
Kyk E. E. CraTuctuyeckoe OTHECEHHE peasn3aluii CTAllMOHAPHBIX BPEMEHHBIX PAJIOB K KJlaccaM, OIpe/ieleH-
HBIM B TPOCTPAHCTBE KOBAPHALMOHHBIX MYHKIIHH ....ouiiiiiiiiiiiiiitiiciietceeic ettt
Kasinosuu C. C. Paspemumocts quddepeHnanbHOi MOAETH CTEPKHEBOTO TEUCHHUS ......cuvveneeeienieeeeeeeeeeeenenees
Jlemén A. E. K c1aGbpIM yCIOBHAM ONTUMATBHOCTH BTOPOTO TOPSIIK +..veuveutineeniententerensensensesseeseessensesensessensessessens
Kynaxkenko 0. U., CeabknH M. B. O nomya0eneBOCTH 71-aPHBIX TPYIIIT ..cverveeueemteneetenuensensenseeseessesensensessesesenne

22
35
43
47
52

60
68



DI3IKA

K 60-nemuro Hucmumyma ¢puzuxu um. b. . Cmenanosa
Hauyuonanwvnoi akademuu nayx benapycu

OBcuwok E. M., Beko O. B., PeabkoB B. M. O mMozaenupoBaHuM Cpeibl CO CBOWCTBAMHU HJEAJIBLHOIO 3epKalia

[0 OTHOIICHHIO K CBETY M YACTHIIAM CO CITHHOM 1/2 L..oiiiiiiiiiiiiieiieiieiieiiet ettt ettt ettt eteebeeseesaeseessensensensensenneas 76
Kynapsimos B. B., Bapan A. B. Biusuue ciH-opOuTanbHbIxX B3auMoecTBuii Pamos! u [{peccenbxayca Ha co-

CTOSIHUSI AJIEKTPOHA B KPYTOBBIX KBAHTOBBIX KOJTBIIAX +.uvveuvrenteesseenseassesnseaseesseenseesseenseesesnseensesnseansesssesseesssesseessesnseensesnsennee 86
Byii A. A., Tamkesu4 B. H., Opaosuy B. A. Henpeprisubiii quonno nakaunsaemblit Nd:KGd(WO,),/KTP-naszep

C BHYTPUPE30HATOPHBIM YABOCHHEM HACTOTBI ...cuveuttiuteritentasintesestentesetesessensesessestaseseeseseestateneesesteseeseneesesseneasesseseaseneasennas 92
CoaoneBnu C. B., Jlenapckuii B. E., Mamenko A. I'., PeiikeBnu A. A. Meton ¢popMupoBaHus NepecTpanBa-

CMOM CBETOBOM OUITOBYIITKH ....vveuveuversersesessessesseesseseessessensensessessessesssessessessessessensessessesseessessensensensensessessessesssessessensessensensensens 99

THOAPMATBIKA

K 50-nemuro O6veounennozo uncmunmyma npoonem ungopmamuxu
Hauyuonansnoii akademuu nayx benapycu

Cepenun J. H., 3aneccknii b. A. Gunsrpanus u koppensuonHas 00padoTka n300pa)xeHuil ¢ TOMOIIBIO TEXHO-

TIOTHI CUDA Lottt ettt b e bt bbbt h bt b bbbt eb e bttt e et ennesaesaenne 106
HpoxomoBuu I'. A. AganTuBHas HeHpoceTeBask CUCTEMa YIPABJICHHS aBTOHOMHBIM MOOHIJIBHBIM POOOTOM
Ha OCHOBE METOJIa OOYUCHUS C YUUTEIIEM B ONIITIE PEIKHIME ...c.veuveeeerianeenienieniententeeseeseeseensessessessensensessessessesseeneensensensensenss 117

KAPOTKIA HABEJAMJIEHHI

TI'onuapenko A. M. K TeOpHH COTUTOHOB B OTPUIIATEIIBHBIX CPEIAX ..vvveuverreruirrinreaseereententensensentessessessesseeseessensensens 123

N3BECTUS HAIIMOHAJIBHOM AKAJTEMWU HAVK BEJIAPYCH 2015 Ne 1
Cepust GU3MKO-MATEMATHICCKUX HAYK
Ha pycckom, 6enopycckom u aHenuiickom s3eikax

Kypunan 3apeructpupoBan B Munmcrepctse napopmanun Pecnyonuku benapycs,
cBUIeTENLCTBO 0 peructparyu Ne 392 ot 18.05.2009

Kamm’totapuas BEpctka B. JI. Cmonsckail

3nansena ¥ naop 10.03.2015. Maxnicana aa apyky 25.03.2015. Boixan y cser 30.03.2015. dapmar 60x84!/¢. Tlanepa adcernast.
Jlpyk niubaBbl. YM. 1pyk. apk. 14,88. Yi.-Bbin. apk. 16,4. Teipax 70 3x3. 3axa3 50.
Komr Hymapy: inapiBigyansHas naanicka — 70 150 py6.; Benamachast naamicka — 169 991 py6.

Bernasern i manirpagidyHae BRIKAHaHHE:

Poacny6iikanckae YHiTapHae npaanpeieMcTBa «Beimasenki oM «benapyckas HaByka». [lacBequanne a0 n3spkayHaii
paTicTpalbli BIIaY1a, BEITBOPIIB, PacayCIOMKBaIbHIKA ApYKaBaHbIX BeIaHHSY Ne 1/18 ax 02.08.2013.
JIIT 02330/455 am 30.12.2013. Byn. ®@. Ckapsiasl, 40, 220141, . MiHck.

© Berigaserki oM «benapyckas HaByKay.
Becui HAH Benapyci. Cepbls dizika-MaTaMaTbYHBIX HaBYK, 2015



PROCEEDINGS

OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS

PHYSIC AND MATHEMATICS SERIES 2015 N 1

FOUNDED IS THE NATIONAL ACADEMY OF SCIENCES OF BELARUS

The Journal has been published since January 1965

Issued four times a year

CONTENTS

Apanasevich P. A., Kilin S. Ya. International Light and Optical Technology Year ..........ccccceceevvevieriereniereseeieenenns

MATHEMATICS

Korzyuk V. 1., Kozlovskaya 1. S., Naumavets S. N. Classical solution to the first mixed problem for the one-di-
mensional wave equation with the Cauchy-type CONAItIONS ......coceiviiiiiriiriiniiiiieee e
Vaskouski M. M. Existence of weak solutions of stochastic delay differential equations driven by standard and
fractional Brownian MOIONS .........c..ccoiuioiiiiiiiiiiie ittt ettt ettt ettt ea e ea e
Belokurski M. S. Solution of Erugin’s problem on the existence of irregular solutions of the linear system with
zero mean Of PETiOdiC COBTIICIENE ....c.iiuiiiiiiiitiiiiieet ettt b e bbbt ettt et e bt st b b eneas
Kruk J. S., Dudovskaya Yu. E. Stationary distribution of a closed queueing network with non-active customers
and MUIIMOAE SETVICE STTALEZICS ...veververtirtirtietietietet ettt ettt ettt et et et et et e st e s bt eb e ebeeseeseen e et e b eebeebeebeebeessessenbensenbesbesbeabeeneas
Zhuk E. E. Statistical assignment of realizations of the stationary time series to the classes determined in a space
OF COVATIANCE FUNCTIONS ....iuiiiiiiiiitiicii ettt bttt a ettt et et e et b e ae e e eae e
Kayanovich S. S. Solvability of the differential model of pivotal flow ...
Leschov A. E. Weak second-order optimality CONAITIONS .......ceveverierierireriniieieieteeesteste e
Kulazhenko Yu. L., Selkin M. V. About semiabelian of 7-ary SrouUpPS ........ccccevieierieneneninineneeeeeeeee e

PHYSICS

To the 60™ Anniversary of the B. I. Stepanov Physics Institute
of the National Academy of Sciences of Belarus

Ovsiyuk E. M., Veko O. V., Red’kov V. M. Modeling of a medium with the property of a perfect mirror
for the light and SPIin 1/2 PATLICIES ....c.eiuiieiiiieiee ettt bttt s ettt s e be e eneenen
Kudryashov V. V., Baran A. V. Influence of the Rashba and Dresselhaus spin-orbit interactions on the electron
states in CIrCULAT QUANTUIM TINES ...eoviiiuiiiiiiiteiettet ettt ettt ettt es et e st s e e e bt e st ettt e s e st es e et e e es e st eseebe e ese et eneebeteneeneneanens

22
35
43
47
52

60
68

76

86



Bui A. A., Dashkevich U. 1., Orlovich V. A. Continuous-wave diode-pumped Nd:KGdW/KTP laser with intra-
CaVILY TTEQUENCY AOUDIINE ..oviiiiiieiieieie ettt ettt ettt sttt et e st e st et e st e b et e abeebeebeeseeneeneensentensensensens
Solonevich S. V., Leparskii V. E., Mashchenko A. G., Ryzhevich A. A. Method for tunable light bitrap
SIAPITIE ..ttt t ettt et a e st et et e e b e e bttt ekt e Rt e Rt e n e e st e st et e eheehe Rt eRe e Rt e Rt enten s et e he bt eheeheeneentententenbenbeneas

INFORMATICS

To the 50" Anniversary of the Joint Informatics Problem Institute
of the National Academy of Sciences of Belarus

Seredin E. N., Zalesky B. A. Fuiltration and correlation processing of images by the CUDA technology ...............
Prakapovich R. A. Adaptive neural network control system of an autonomous robotic vehicle based on online
SUPCTVISEA LEATTUIIIZ .utintitietietieit ettt ettt ettt b e bt bt et eh e es s es b et e b e ke eb e e bt e bt es e e st emten b et e b e ebeebeebeeseeneensenbensenseneas

SHORT COMMUNICATIONS

Goncharenko A. M. To the theory of solitons in NEative MEdia .........cceeevirieieiieieieierereee e

92

99

106

117

123



BECLII HALIBISTHAJIBHAL AKAJIOMII HABYK BEJIAPYCI Ne 1 2015
CEPBIS DIBIKA-MATOMATBIYHBIX HABYK

PODEPATBI

VIIK 517.956.3

Kopstwox B. U., Koznosckaa U. C., Haymoeey C. H. Kitaccndeckoe pelieHue NepBoii cMeIaHHOI 321248 0JHOMEPHOI0
BOJTHOBOTO ypaBHeHHs ¢ ycaoBusivmu Tuna Komm // Becrii HAH Benapyci. Cep. ¢i3.-mart. HaByk. 2015. Ne 1. C. 7-21.

B nanHo#t paboTe paccMaTpHBaeTCs lepBasi CMEIIaHHas 3a4a4a ATl OMHOMEPHOIO BOJIHOBOIO YPABHEHHMS C YCIIO-
BHsIMH Tuna Koy BToporo mopsiaxa, Juist KOTOPOi Z0Ka3bIBAIOTCS HEOOXOAUMBIE M JOCTATOUHBIC OHOPOIHBIEC YCIOBHS
COIVIACOBAHMSI, FAPAHTHPYIOLINE MONYUeHHEe KIACCHYESCKOTO PEeLIeHHUs B MONyIonoce. B aHamuTHuecKoM BHe Haiime-
HO KJIACCHYECKOe PELICHHE OJHOMEPHOIO BOJTHOBOTO YPaBHEHMsI IIPH HAIMYUK YCIOBHI JIupuxie Ha GOKOBBIX IPaHHU-
1ax u ycnosuit Tuma Ko Ha OCHOBaHMHU MONYNONOCHL. [104 KIacCHYeCKHM pelieHHeM TTOHUMAeTCsl (yHKIHS, KOTO-
past ompezeNieHa BO BCEX TOUKAX 3aMbIKAHHs 3aJaHHOM 00NacTH M HMeeT BCe KIACCHYSCKHE IIPOU3BOIHBIC, BXOMSIINE
B YpaBHEHHE M YCJIOBHS 3afaqd. B ciyuae HEOTHOPOIHBIX YCIOBHI COINACOBAHUS (OPMYTHUPYETCs: KOPPEKTHAsI MO-
CTaHOBKA 331a4H ¢ J0OABICHHEM YCIOBHI COMPSDKEHHS, KIACCHYECKOE PEIICHHE KOTOPOH SBISETCS KyCOYHO-IIIaAKUM
B COOTBETCTBYIOIIHX TOAOOMACTSIX HOTYIOIOCHL.

WUn. 1. bubauorp. — 14 Ha3B.

VIIK 517.911.5+519.216.2

Bacvkoeckuii M. M. CymiecTBoBanue ¢/1a0bIX pelieHUii cToxacTudecKkux JuddepeHnuaibHbIX ypaBHeHHIl ¢ 3ama3-
AbIBAHHEM H CTAHAAPTHBLIM M APoOHBIM OpoyHoBckumu ABm:keHusimu // Becri HAH Bemapyci. Cep. ¢i3.-mar.
HaByk. 2015. Ne 1. C. 22-34.

B crarbe paccmarpuBatoTcsi croxactuueckue qudepeHiranbHble YpaBHEHHS C 3ana3/bIBAHIEM U CTaH/IapTHBIM
¥ JIpOOHBIM OPOYHOBCKMMH IBMKEHMSIMHU. JloKa3aHbl TEOPEMbI CYIIECTBOBAHMS CIAa0bIX pELICHH, OXBaThIBAIOIIHE
KJIACChI CTOXaCTHYECKUX MU (hepeHIMaNbHbIX YPaBHEHUH C pa3pbIBHBIMU KO (UIIMEHTAMU U C BEIPOXK/ICHHBIM Ollepa-
TopoM uddy3uu.

bubauorp. — 16 Has3s.

VIK 517.925

benoxypcxkuu M. C. Pemenue 3anauu Epyruna o cynmecTBoBaHMYU HeperyIsipPHBIX pellleHuii JUHEeHHOH cucTeMBbl
¢ HYJIeBBIM CpeHUM nepuoauyeckoro kodddunuenta // Becui HAH Benapyci. Cep. ¢i3.-mar. HaByk. 2015. Ne 1.
C.35-42.

PaccmarpuBaercs TMHeiHas cucTeMa BUaa
x=(AP(t)+B)x, teR, xeR", n>2,

rae A, B — nocrostHHBIE (71 X n)-MaTpuUIsl, P(¢) — HepepbIBHASI ®-TIEpHOINYecKast (1 X n)-MaTpHUIla ¢ HYJIEBBIM Cpell-
HUM 3HAUCHHEM. YCTAaHABJIIMBAIOTCS HEOOXOIUMBIC M JOCTATOUYHBIE YCJIOBHS, IIPH KOTOPBIX JIMHEHHAs epUOaHYe-
cKas cucteMa Oy/ieT UMETh CHIIBHO HepeTYIISIPHBIC TEPHOJUISCKUE PEIICHHSL.

Bubmuorp. — 11 Ha3s.

VK 517.2

Kpyk 10O. C., [lyoosckaa IO. E. CtanuoHapHoe pacripejejeHiue BePOSITHOCTell COCTOSIHMII 3aMKHYTOIl ceTH ¢ He-
AKTHMBHBIMM 3asiBKAaMH H MHOTOpPe;KMMHBIMU cTpaterusimu oocaysxxuBanus // Becii HAH benapyci. Cep. ¢i3.-mart.
HaByk. 2015. Ne 1. C. 43—46.

Vcenenyercs: cTaliOHapHOE pacIpe/ie]ieHHe BEPOSITHOCTEH COCTOSHUM 3aMKHYTOH CETH MacCOBOTO OOCITY»KHBa-
HUs1, TPUOOPBI B y371aX KOTOPOH MOTYT (pyHKIIHOHHPOBATH B HECKOJBKUX PEKMMaXx. 3asBKH B y3J1aX CETH MOTYT OBITh
JIByX THIIOB: OOBIKHOBEHHBIC (aKTHBHbIC) U BPEMCHHO HeaKkTHBHbIC. ITOCTyNaIIUe B CETh MOTOKH HH()OPMALIMOHHBIX
CHIHAJIOB MO3BOJISIIOT 3asBKAM MCHSATH CBOE COCTOSHHUE: U3 HEAKTHBHOTO NEPEXOUTh B TAKOE, KOIZIA OHU MOT'YT IIOJIy-
4yarh 00CITy)KUBaHUE, U HA0OOPOT.

Bubmuorp. — 3 Hass.



VIIK 519.2

JKyx E. E. CraTHCTH4YeCKOe OTHeCeHHe peain3alMii CTAllMOHAPHBIX BPEMEHHBIX PAIOB K KJjaccaM, ompe-
JeJIeHHBIM B MpocTpaHcTBe KoBapuanuoHHbIx ¢ynknuii / Becui HAH Benapyci. Cep. ¢i3.-mar. HaByk. 2015.
Ne 1. C. 47-51.

PaccmarpuBaercst 3aja4a CTaTUCTUYECKOTO OTHECEHHsI PeaIu3aliil CTAllMOHAPHBIX B IIUPOKOM CMBICIEC BPEMEH-
HBIX PSZIOB K 3aJaHHBIM KilaccaM. [IpemaraeTcst HCTIONb30BaTh PelIalolnee MPaBUIoO B MIPOCTPAHCTBE KOBAPUALIMOHHBIX
¢yHknuit. B xauectBe Mepb! 2 (hEeKTUBHOCTH MPUHUMAEMBIX PEIIEHHH HCHOJIB3YEeTCsl PHCK (BEPOSTHOCTH OIIHOOYHOTO
OTHECEHHs1), KOTOPBIH BBIUMCIICH aHAJIIMTHYECKU B ACUMIITOTHKE pacTymux JUTMTETIbHOCTEN peanu3anuid. PaccMorpen
ciy4ai JBYX KJIacCOB.

Bubmorp. — 5 Hass.

VK 532.5.011.12

Kasnosuu C. C. Pazpeminmocthb 1udepennnaabnoii Monean crepxaenoro Tedennsi // Becui HAH Benapyci. Cep.
¢iz.-mar. HaByk. 2015. Ne 1. C. 52-59.

JInst pemieHuss MOJAENM CTEP)KHEBOTO TEUEHHs] MPOCTPaHCTBO (x,7) pa30MBaeTCsi Ha CIOM IIOCKOCTSIMH
tm =mt, m=0,1,2,...,M, kak 310 nemaercs B MeTozne Pora, mpom3BoaHas MO BPEMEHHU 3aMEHSETCS Pa3HOCTHON Mpo-

HM3BOJHON U 3a/1a4a paccMaTpuBacTCs B CEYCHUAX Qm, T. €. TIpU { =1 ,. Z[OKaSLIBaeTC}I, YTO IIPU JOCTATOYHO MAJIOM T > 0

B K2XKJIOM ceueHHH 2, CyIIeCTBYET CANHCTBEHHOE PEIICHUE.
Wn. 1. bubmuorp. — 17 Ha3s.

VK 517.977

Jlewés A. E. K c1aGbIM ycJI0BHSIM ONITHMAJIbHOCTH BToporo nopsiaka // Becui HAH Benapyci. Cep. ¢i3.-Mar. HaByK.
2015. Ne 1. C. 60-67.

JlaHHasi CTaThsi CTABUT CBOCH LIEIIbIO BBIBOJ CIIA0BIX HEOOXOANMBIX YCIOBUH ONTHMAIBHOCTH BTOPOTO MOPSIIKA IIPH
MEHee JKeCTKUX TPeOOBaHMSX [0 CPAaBHEHHIO C M3BECTHBIMHU paHee B juTeparype. st 1oKka3aTrenbcTBa HEOOXOMUMBIX
YCJIOBHH ONTHMAIbHOCTH MPUMEHSACTCS. METOA ITPAQHBIX (QYHKIIHHA.

Bubnmorp. — 19 Ha3s.

VK 512.567.5

Kynaocenxo FO. U., Cenvkun M. B. O noayabenesoctu n-apubix rpynn // Becui HAH Benapyci. Cep. ¢i3.-Mar. HaByK.
2015. Ne 1. C. 68-75.

VYcraHaBIMBAIOTCSl HOBBIE KPUTEPHHU I0JIyaOelIeBOCTH n-apHOM TPyIIbI HA OCHOBAaHUM (DaKTa CaMOCOBMEIICHUS
IIPOU3BOJIBHON TOYKHU (JIEMEHTA) 1-apHOM IPYIITBI OTHOCUTEIBHO IEMEHTOB MOCIEI0BATEIbHOCTH, COCTABICHHOM M3
CepearH CTOPOH MPOU3BOIBHOTO A-yTONBHUKA C HEYETHBIM k (k > 3) ¥ OZHOM M3 BEPIIHH 3TOTO A-yTONbHUKA B TEPMHUHAX
CHUMMETPUYHBIX TOYEK W BEKTOPOB /-apPHBIX TPYIIIL.

Bubnuorp. — 19 Ha3s.

VIK 539.12

Ogcurok E. M., Bexo O. B., Peovkos B. M. O MoaeIMpOBaHUM CPe/ibl €O CBOMCTBAMHU H/1€AJILHOI0 3epKaJia Mo 0T-
HOIIEHHIO K CBeTYy U YacTunam co cmuHom 1/2 // Becuii HAH Benapyci. Cep. ¢i3.-mar. HaByk. 2015. Ne 1. C. 76-85.

Teomerpus npocTpaHcTBa JI06a4eBCKOrO paccMaTpyuBaeTCsi Kak OCHOBA Ul MOACIHPoBaHUs dP(EeKTHBHON cpe-
nel. B mpocrpancTBe JloGaueBckoro perieHsl TOYHO ypaBHEeHHs MakcBeiia B 3-MEpHOM KOMIUIEKCHOM (opMajn3Me
Maiiopanbl — OmnneHreiimepa, mpu 3ToM 3a1a4a 3QGEKTHBHO CBOIUTCS K OTHOMY b QepeHInaTsHOMy YPaBHEHHUIO
BTOPOTO MOpsijiKa. B KOHTEKCTE KBAaHTOBOH MEXaHMKH TAKOE YPAaBHEHHE OIMCHIBACT JBH)KCHHE YACTHIBI B ITOTCHIIU-
aJIbHOM I0JIe, IUIABHO PACTyILIeM A0 OSCKOHEUHOCTH; YacTHIA OTPAXKAETCs OT 3TOro Oapbepa, HE NMPOHMKAs 3a HEro.
AHaJIOTMYHAs MHTEpIpeTalys NPUMEHUMa M B SJIeKTpoiuHaMuke. TakuM oOpasom, reomerpus JlobGaueBckoro neii-
cTByeT A3(G(HEKTHBHO Kak paclpeeNeHHOe B MPOCTPAHCTBE HaCaIbHOE 3epKajo. I TyOnHa MPOHUKHOBEHHUS OISl BHYTPb
TaKOW CpeJIbl OMpeJIeNsIeTCs YaCTOTOM IEKTPOMAarHUTHOM BOJIHBI M TAPaMEeTPOM KPUBU3HBI (P PEKTHBHOTO MOJICIIUPY-
IOIIETO0 MPOCTPAHCTBA. BiMsAHNE MCIOIb3yeMO I€OMETPUH Ha YacTHIIbI CO CIIMHOM 1/2 OKa3bIBaeTCs aHAJOTHYHBIM:
«cpenma» JeHCTByeT Ha (PepPMHUOHBI TaK e, KaK HAeAIbHOE 3epKaJlo, ITyOrHa IPOHHUKHOBEHHMS B HETO YaCTHIl CO CIIMHOM
pacTeT € pOCTOM SHEPIMU U YMCHBIIACTCA C YBEJIMYECHUEM KPUBU3HBI ITPOCTPAHCTBA.

Bubnmorp. — 4 Hass.



530.145;538.915;538.958

Kyopsuwos B. B., Bapan A. B. Biusinme cnuH-opOUTAIbHBIX B3aumoaeiictBuii Pamobl u [Ipeccesnbxayca Ha co-
CTOSIHMS 3JIeKTPOHA B KPYIOBBIX KBaHTOBBIX Koabuax // Becui HAH Benapyci. Cep. ¢i3.-mar. HaByk. 2015. Ne 1.
C. 86-91.

B pamkax TeopuH BO3MYLICHUI Hal/ICHBI SJHEPIeTUYCCKUE YPOBHHU M BOJIHOBBIC (DYHKIHH IS JICKTPOHA B MOy~
[POBOJJHUKOBBIX KPYTOBBIX KBAHTOBBIX KOJIBLIAX IPH HAIWYHU CIHH-OPOUTANIBHBIX B3auMojeicTBri Pambbr u {pec-
celbXayca ¢ PealuCTHYHBIM aKCHAJIbHO-CHMMETPUYHBIM YACPKUBAIOIIMM TIPSIMOYTOJbHBIM MOTCHIMAIOM KOHCYHON
[TyOHUHBI.

Ta6n. 1. Un. 3. bubnuorp. — 17 Ha3B.

VIIK 535:621.373.8,535:530.182:621.372.623

byu A. A, /lawxesuu B. U., Opnosuu B. A. HenpepbiBHblii 1uogno HakayuaeMblii Nd:KGdW/KTP-na3ep ¢ BHy-
TPHUPE30HATOPHBIM yaBoeHueM 4acToThl / Beci HAH Bemapyci. Cep. ¢i3.-mart. HaByk. 2015. Ne 1. C. 92-98.

Cosnan HempepbIBHEIN, a Taxoke kpasunenpepbiBHblH Nd:KGd(WO,),/KTP-nasep ¢ npononbHO# auoaHoN Ha-
Kaykol Ha A ~879 HM M BHYTPHPE30HATOPHBIM YABOCHHEM YacTOThI B TPEX3epKaIbLHOM JIMHEHHOM pe3oHarope. [Ipu
YABOCHHH YaCTOTHI 00JIee BEICOKUE PE3YIIbTaThl JOCTUTHYTHI C J1a3ePHBIM KPUCTAIIIOM Ng-cpesa B cuity Gosee mpocToro
Xapakrepa ero TepMoJinH3bl. [Ipu MomHOCTH HenpepblBHOHW Hakadyku 15,6 BT MoLIHOCTH BTOpOIl TapMOHHMKH, T'€HE-
pupyemoit Ha JutuHe BosHbI 533,6 HM, cocTaBisieT ~0,9 Bt. B ciyuae kBa3uHeNpepbIBHON HAKauKH Jia3ep reHepUpyeT
¢ pabounM nukiaoM 10 % ¥ U3jIydaeT UMITYJIbCHI JUTUTEIBLHOCThIO 10—20 MC, MHUKOBask MOIIHOCTh KOTOPBIX TOCTUTACT
2,25 B, npu 5ToM 3 (HEKTUBHOCTH ONITUYECKOTO Tpeodpazosanus coctapnseT 9 %. B cnyyae Nd:KGA(WO,),-kpucrania
N_-cpe3a MTHPBEHHask MOILHOCTh BTOPOM rapMOHMKHM He mpesbiutaeT 2,1 Bt

Wn. 3. Bubmuorp. — 24 Hass.

VIIK 535.3+535.8:535.214

Cononesuu C. B., Jlenapcxuii B. E., Mawenxo A. I, Poiocesuu A. A. MeTon (popMHpPOBaHHUS MepecTPanBaeMoii cBe-
ToBoii 6unoBymku // Beci HAH Benapyci. Cep. ¢i3.-mat. HaByk. 2015. Ne 1. C. 99-105.

Paspaboran Meton HOPMUPOBAHUS ONTUYICCKON JIOBYIIKH TSI OMHOBPEMCHHON MAHUIYIISAIMK JABYMS YacTUI[AMHU
Ha OCHOBE OHITydYKa CBETA C PErYJIMPYCMbIM YIJIOM MEKIY HAIIPABICHUSIMHU PACIPOCTPAHCHUS €r0 MapIUATIbHBIX CO-
crapistromux. [IpeaoxeHa, coopana u onpoOOBaHa SKCIIEPUMEHTAIBHO ONTHUCCKAsT CXEMa JIJIsl Peaju3alii METoa.
[TockonbKy ONTHYECKUE IJIEMEHThI, BXOSIINE B COCTaB CXEMbl, 00IAMalOT BBICOKOHM JIyYEBOW MPOYHOCTHIO, METOM
IPUTOICH JUTs TpaHC(HOPMAIHH JTOCTATOYHO MOIIHOTO JIA3EPHOTO U3Iy4CHUs. METO/ MO3BOJISIET MPOU3BOIUTH MPEOO-
pa3oBaHKe JTUHEHHO MOJISPU30BAHHOIO U3JIyUCHHS C BBICOKOH 3(P(HEKTHBHOCTHIO, TaK KaK MOTEPH CBETOBOM SHEPTUH
MPOUCXOJAT TOJILKO MIPU OTPAKEHUM HA I'PaHSIX ONTHYSCKUX DIEMEHTOB U MOTYT OBbITh CHYIKEHBI JI0 JI0JICH MPOIeHTa
C IIOMOIIbIO HAHECEHUS Ha TPAHU IIPOCBETIISIOIIMX MOKPBITHH HA UCIIONB3YEeMYIO JUIMHY BOJIHBI U3 Ty4eHUs. BO3MOXKHOCTH
nepepacipeeiCHUsT SHEPIHH MEXTy MUYKaMH MMO3BOJISIET 0ojee 3P PEKTUBHO YIPABIATH MapoOil MUKPOYACTHII, UME-
IOIINX Pa3JInYHbIC MTOKA3ATEIH MPEIOMICHUS U pa3Mepbl. CBETOBBIC MAKCUMYMbI (DOPMHUPYEMOTO JBYXITHYKOBOTO CBE-
TOBOT'O TIOJISI UMEIOT MUKPOCKOITUYECKHE pa3Mephbl, IOITOMY OHO MOXKET MCIIOJIb30BaThCs HE TOJILKO ISl YIIPaBJICHUS
MHUKpPO- ¥ HAHOYACTUIIAMH, HO TAK)KE B BHICOKOpA3pEIIAIONICH MUKPOCKOIIHH, JJIsl HEpa3pyIIAIOIIEro ONTHYECKOIO KOH-
TPOJISL TOJIINHBI MIOKPBITHH, a TAKXKE JJIsI TPEIHU3HOHHOM Ta3epHOi 00paObOTKKM MaTepHAOB, B TOM YHCIIC METAJIOB.

Wn. 5. Bubauorp. — 2 Ha3zB.

VIIK 004

Cepeoun O. H., 3anecckuii b. A. ®UasTpanus U KOppeJsiiHOHHAs 00padoTKa N300paKeHnii ¢ MOMOLIBIO TEXHOJI0-
ruu CUDA // Becui HAH benapyci. Cep. ¢i3.-mat. HaByk. 2015. Ne 1. C. 106-116.

[IpencraBneHbl OCHOBHBIE KOHIETILIUN U 0COOCHHOCTH TexHonoruu nporpaMmmuposanust CUDA. D¢ dexTuBHOCTH
TEXHOJIOTUH IEMOHCTPUPYETCS Ha 3a/1a4ax 00paboTku n300paxeHuid. [IpuBoasTCs pesyibTaThl CPaBHUTEIBHOTO aHAJIH-
3a OBICTPOJECHCTBHS MPOrPAMMHBIX PeaM3aliii OJHOTO U TOTO K€ AJITOPUTMA, BBIOIHACMbIX Ha IPOLIECCOPE U BUIEO-
kapre. [Tokazano, uto ucnoiab3oBanue TexHonornd CUDA 1103BOJISeT YCKOPHTD BBIYMCIICHHUS HA HECKOIIBKO MOPSI/IKOB.

Tab6n. 5. Un. 4. bubnuorp. — 14 Hass.

VIIK 681.513.7

Ilpokonosuu I A. AnantuBHas HelipoceTeBasi CHCTeMa YIPABJICHUS] ABTOHOMHBIM MOOMJILHBIM POGOTOM HA OCHOBE
MeTo/1a 00y4yeHus ¢ yuurtesaeM B online pexkume // Becui HAH Benapyci. Cep. ¢i3.-mar. HaByk. 2015. Ne 1. C. 117-122.

PaccMoTpeHbI HEIOCTATKH apXUTEKTYp KJIACCHUECKHX MCKyCCTBEHHBIX HeifpoHHbIX cereil (MHC) B 3amauax uH-
TEIUIEKTYaJIbHOTO YIPABICHHs aBTOHOMHBIMU MOOMIbHBIMU poOoTaMu. Ha 0CHOBE MOAEPHU3MPOBAHHBIX Ie€TEPOacco-



muatuBHBIX UHC ObLT pa3pa60TaH aZ[aHTHBHBIfI HeﬁpOKOHTpOHJIep, TTO3BOJISTFOIINN HAXOIUTh HNPUIUHHO-CJIEICTBEHHLIC
CBsA3H B CUCTEME «p060T—BHeH_IH$If{ cpeaar. HeﬁpOKOHTpOJ’IJ’Iep OCHOBAaH Ha CUCTEME IMPaBUII U COACPIKUT NBE I/IHC,
BBITIOJIHAIOIUE ABE PA3JIMYHBIC (1)yHKI_[I/II/I HepBaﬂ peajin3oBaHa B BUJIC Osoka MOTOHeprOHOB, B KOTOPOM COICPIKUTCS
AJITOPUTM YIIPABJICHUSA UCIIOJIHUTCIBHBIMU CUCTEMAMU p060Ta, a BTOpas npe€aHasHau€Ha JJis BbISIBJICHUS B ITIOTOKE CCH-

COPHBIX JJAHHBIX HOBBIX 00pa3oB, KOTopsie nobasistorcs B nepByto MHC 1o cxeme oOyueHus ¢ yauTenem.
Wn. 4. bubnmorp. — 11 Hazs.

VIIK 530.1+535.3

Tonuapenko A. M. K Teopun coluTOHOB B oTpuuarTeabHbIx cpenax // Becui HAH benapyci. Cep. ¢i3.-mMar. HaByk.
2015. Ne 1. C. 123-124.

PaccmoTpeHBl 0COOCHHOCTH pacIpOCTPAaHEHHsI COIMTOHOB B OTPHIATEIBHBIX cpenax. [lokaszaHo, 4To pasmep co-
JIUTOHA 00PAaTHO MPOMOPIHOHAIEH €r0 HHTEHCUBHOCTH.
Bubmmorp. — 6 Ha3B.



V.1 KORZYUK, I. S. KOZLOVSKAYA, S. N. NAUMAVETS

CLASSICAL SOLUTION TO THE FIRST MIXED PROBLEM FOR THE ONE-DIMENSIONAL WAVE EQUATION
WITH THE CAUCHY-TYPE CONDITIONS

Summary

This article considers the first mixed problem for the one-dimensional wave equation with the second-order Cauchy-type
conditions.

The authors of the article prove that the usage of necessary and sufficient homogeneous matching conditions guarantees
the classical solution in the middle of the plane between two parallel straight lines. The article gives the classical solution to
the one-dimensional wave equation in analytical form if there are Dirichlet conditions at the side boundaries and Cauchy-type
conditions at the plane bottom. By the classical solution is understood the function that is determined at all points of closing
the defined domain. This function must have all classical derivatives included in the equation. In case of inhomogeneous matching
conditions, the correct problem is formulated with the addition of the conjugation conditions.

M. M. VASKOUSKI

EXISTENCE OF WEAK SOLUTIONS OF STOCHASTIC DELAY DIFFERENTIAL EQUATIONS
DRIVEN BY STANDARD AND FRACTIONAL BROWNIAN MOTIONS

Summary

In the article, the Krylov type estimates are obtained for the functional of solutions to stochastic delay differential equations
driven by standard and fractional Brownian motions. Main ideas to obtain these estimates are to use the Nualart type estimates
for the pathwise integral with respect to fractional Brownian motions and to use Krylov’s methods for Ito’s equations. With
the help of the obtained estimates and basing on the Skorokhod and Prokhorov theorems, we have found sufficient conditions
of existence of weak solutions of stochastic delay differential equations driven by standard and fractional Brownian motions
with discontinuous right-hand sides and with a degenerate diffusion operator.

M. S. BELOKURSKY

SOLUTION OF ERUGIN’S PROBLEM ON THE EXISTENCE OF IRREGULAR SOLUTIONS
OF THE LINEAR SYSTEM WITH ZERO MEAN OF PERIODIC COEFFICIENT

Summary
We consider the linear periodic system with zero mean of periodic coefficient. The necessary and sufficient conditions,
under which linear periodic differential system has strongly irregular periodic solutions, were obtained.
J.S. KRUK, Yu. E. DUDOVSKAYA
STATIONARY DISTRIBUTION OF A CLOSED QUEUEING NETWORK
WITH NON-ACTIVE CUSTOMERS AND MULTIMODE SERVICE STRATEGIES
Summary

A stationary distribution of condition probabilities of a closed queueing network is investigated. Devices of network nodes
can operate in several modes. There are two types of customers in network nodes: ordinary (active) customers and temporarily
non-active customers. There are input flows of signals that allow customers to change their state: from the non-active state
to the state when they can receive service and vice versa.

E E. ZHUK

STATISTICAL ASSIGNMENT OF REALIZATIONS OF THE STATIONARY TIME SERIES
TO THE CLASSES DETERMINED IN A SPACE OF COVARIANCE FUNCTIONS

Summary

The problem of statistical assignment of realizations of the stationary time series to the fixed classes is considered. The decision
rule in a space of covariance functions is proposed and its efficiency is investigated analytically. The case of two classes is studied.



S. S. KAYANOVICH

SOLVABILITY OF THE DIFFERENTIAL MODEL OF PIVOTAL FLOW

Summary

The model of pivotal flow in the sections Q,, i. e., at the values of the time ¢ equal to ¢, =mt, m=0,1,2,...,M, has been
considered. The existence of a unique solution in the each section ,, has been proved.

A. E. LESCHOV

WEAK SECOND-ORDER OPTIMALITY CONDITIONS

Summary

The aim of the present article is to derive so-called weak second-order necessary optimality conditions for nonlinear
programming problems. Necessary weak second-order optimality conditions are proved under some additional requirements
to the constraints.

Yu. I. KULAZHENKO, M. V. SELKIN

ABOUT SEMIABELIAN OF n-ARY GROUPS

Summary

The paper presents a new criterion of semiabelian of an n-ary group on the basis of the fact of self-returning of an arbitrary
point with respect to the elements of the succession, composed of the midpoints of the sides of an arbitrary k-angle with an odd

k (k > 3) and one of the vertices of the k-angle in term symmetrical point and vector n-ary groups.

E. M. OVSIYUK, O. V. VEKO, V. M. RED’KOV

MODELING OF A MEDIUM WITH THE PROPERTY OF A PERFECT MIRROR
FOR THE LIGHT AND SPIN 1/2 PARTICLES

Summary

The geometry of Lobachevsky space is considered as a basis for modeling an effective medium. In Lobachevsky space,
Maxwell's equations in the 3D complex Majorana — Oppenheimer formalism are solved exactly. The problem effectively reduces
to one second-order differential equation. In the context of quantum mechanics, such an equation describes the motion of a particle
in a potential field gradually increasing to infinity; a particle is reflected from the barrier. The geometry of Lobachevsky space
simulates a perfect mirror distributed in the space. The penetration depth of the field into the “medium—mirror” is determined
by the frequency of an electromagnetic wave and by the curvature radius of an effective modeling space. The influence
of the geometry on spin 1/2 particles is the same: the “medium” acts on fermions as a perfect mirror, the penetration depth
of particles increases with energy and decreases with increasing the space curvature.

V. V. KUDRYASHOV, A. V. BARAN

INFLUENCE OF THE RASHBA AND DRESSELHAUS SPIN-ORBIT INTERACTIONS
ON THE ELECTRON STATES IN CIRCULAR QUANTUM RINGS

Summary

Within the framework of perturbation theory the energy levels and wave functions are found for an electron in two-
dimensional semiconductor circular quantum rings in the presence of the Rashba and Dresselhaus spin-orbit interactions with
a realistic axially symmetric confining square well potential of finite depth.



A. A. BUIL U. 1. DASHKEVICH, V. A. ORLOVICH

CONTINUOUS-WAVE DIODE-PUMPED Nd:KGdW/KTP LASER
WITH INTRACAVITY FREQUENCY DOUBLING

Summary

A CW and quasi-CW Nd:KGd(WO,),/KTP laser with longitudinal diode-pumping at A ~879 nm and intracavity frequency
doubling in a three-mirror linear cavity has been created. At frequency doubling, superior results are achieved with a N,-cut
crystal by virtue of a simpler character of its thermal lens. At a CW pump power of 15.6 W, the power of the second harmonic
generated at a wavelength of 533.6 nm amounts to ~0.9 W. At quasi-CW pumping, the laser generates with a duty cycle of 10 %
and emits 10-20 ms long pulses, whose peak power reaches 2.25 W with an optical conversion efficiency of 9%. In the case of
a N-cut Nd:KGd(WO,), crystal, the peak power of the second harmonic does not exceed 2.1 W.

S. V.SOLONEVICH, V. E. LEPARSKII, A. G. MASHCHENKO, A. A. RYZHEVICH

METHOD FOR TUNABLE LIGHT BITRAP SHAPING

Summary

We developed a method for tunable light bitrap shaping meant for a simultaneous manipulation of two particles. The method
is based on the light bibeam with a tunable angle between propagation directions of its components. We proposed, assembled,
and tested experimentally an optical scheme for realization of the method. The method is suitable for the transformation
of powerful laser radiation because all optical elements in the scheme have high light beam strength. The method is very eftective
since light energy losses occur only during reflections on input and output sides of optical elements. These losses can be reduced
to a fraction of a percent by an anti-reflecting coating for the used wavelength on the sides of optical elements. The possibility
of an energy redistribution between trap peaks permits one to conduct effectively with a pair of microparticles having different
refraction indices and sizes. Light intensity maxima of the shaped bipeak light field are microscopic in size, since it can be used
not only for manipulation of micron and submicron particles, but for high-resolution microscopy, for nondestructive testing
of a coating thickness, and for precision laser processing of materials, including metals.

E. N. SEREDIN, B. A. ZALESKY

FUILTRATION AND CORRELATION PROCESSING
OF IMAGES BY THE CUDA TECHNOLOGY

Summary

The basic concepts and specificity of the programming technology of CUDA video cards are presented. The efficiency
of the technology is demonstrated on image processing tasks. Results of a comparative performance analysis of program
implementations on the GPU and CPU are adduced for urgent tasks of image processing. It is shown that CUDA allows accele-
rating computations of image processing tasks by several orders of magnitude. In particular, the use of the CUDA technology
has made possible to implement correlation algorithms for tracking objects on video sequences in real time.

R. A. PRAKAPOVICH

ADAPTIVE NEURAL NETWORK CONTROL SYSTEM OF AN AUTONOMOUS ROBOTIC VEHICLE
BASED ON ONLINE SUPERVISED LEARNING

Summary

The disadvantages of the classical architectures of artificial neural networks (ANNs) in the problems of intelligent control
of an autonomous robotic vehicle are described. Based on updated bi-directional associative ANNs an adaptive neurocontroller
has been developed which enables one to find the cause-effect relationships in the “robot—environment” system. The neuro-
controller is based on the rule-based system and contains two ANNs that perform two different functions. The first one
is implemented as a motoneurons unit that contains the robot motion control algorithm, and the second one is designed to identify
in the sensory data sequence new patterns that are added to the first ANN based on the supervised learning scheme.

A. M. GONCHARENKO

TO THE THEORY OF SOLITONS IN THE NEGATIVE MEDIA

Summary

The some properties of solitons in negative media are considered.
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