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YK 004.056

Psiounun 10.E. [Ryabinin Ju.E.], ®unsko O.A. [Finko O.A.]

MATEMATUYECKASI MOJEJb CKPBITOM, IOMEXOYCTOMYUBON IEPEJIA-
YU UH®OPMAILINN, IPEJCTABJIEHHOM B MOYJISIPHOM KOJE

MATHEMATICAL MODEL OF HIDDEN, NOISEPROOF INFORMATION TRANS-
FER PROVIDED IN THE MODULAR CODE

AnHOTanums. PaccmaTpuBaeTcss MaTeMaTHUecKas MOJEIb CKPBITOW Nepefgauyrd MHGOpMauyu 1o
U(pPOBOMY KaHally CBSI3M, NMOABEP>KEHHOMY AECTPYKTMBHBIM BO3JICHCTBUSM aHAJUTHUKA (TIOMEXM).
[TpeoponeBaeTcss OMH U3 HEAOCTATKOB CTEraHOrpaMuecKoro MeTofa CKpbITON Nepefauynd MHpopma-
UMM — BO3MOKHOCTb CTUPAHUSI CKPBITBIX JJAHHBIX, TIOMEILEHHBIX B CTEraHOrpapuuecKue KOHTEMHEPbI
NyTeM UX NnepeopMaTUpPOBAHUS, MACIUTAOMPOBAHKS, YHUUTOXKEHUSI U Np. MeToj pelieHus 3ajaun —
U30bITOYHOE MOJYJIIPHOE KOIMPOBAHUE JIaHHBIX, BCTPAUBAEMbIX B CTEraHOrpa)UUECKUE KOHTEMHEPDI
paznuyHoro ¢aiioBoro opmarta (jpeg, mp3, avi, mpeg4 u p.) U pa3IMYHOI NOTEHIUATBLHON €MKOCTHU
(myTem BbIOOpa pa3Mepa MoAyJeil). MHOXECTBEHHOE MCIOJIb30BaHUE HECKOJBbKUX cTeraHorpadguue-
CKMX METOJIOB BCTpauBaHusl MH(OPMaLU B CTeraHorpagpuieckue KOHTENHEPh] Pa3IMyHOro aitioBoro
¢opMaTa NOMmyTHO MO3BOJIMJIO PELLUTH U APYTYIO 3afadyy — MOBBICUTH MPOMYCKHYIO CIOCOOHOCTH CTe-
raHorpauyeckoro KaHasua cBsi3u. [1J11 BOCCTAHOBJIEHHUS] BBIXOJIHBIX JJAHHBIX MCIOJIb30BaHAa OPUTMHAIIb-
Hasi (popma joka3arenabHOi yacTu KuTaiickoii TeopeMbl 00 ocTaTKax BIEpBbIE MPEAJIOXKEHHAS B LIKOJIE
npoceccopa H.M. Yepssikosa.

KuroueBbie cjioBa: MOy JISIpHBIIA KOf1, cTeraHorpacdust, Kuraiickas Teopema 00 ocTaTkax.

Abstract. The mathematical model of hidden information transfer through the digital communi-
cation channel exposed to destructive influence of analytics (noise). One of shortcomings of ste-
ganographic method of hidden information transfer — the possibility of deleting hidden data placed in
steganographic containers by reformatting, scaling, destruction, etc., is overcame. This task solving
method is excessive modular coding of data built in steganographic containers of different file formats
(Jpeg, mp3, avi, mpeg4, etc.) and of different potential capacity (by choosing modules sizes). Multiple
use of several steganographic methods of building the information in steganographic containers of dif-
ferent file formats incidentally allowed to solve another problem — increase steganographic communi-
cation channel capacity. For recovery the output data, the original form of evidential part of the Chi-
nese reminder theorem offered for the first time at school of professor N.I. Chervyakov was used.

Key words: modular code, steganography, Chinese reminder theorem.

YK 621.391.8
Maunodeeir O.I1. (Malofey O.P) Manodgein A.O. (Malofey A.O.) lllanbruna A. E. (Shangin A.E.)

AHAJIM3 AJITOPUTMOB MMOMEXOYCTOMYUBOTO KOJIUPOBAHUSA U MOBBIIIEHUE
NX 39OPEKTUBHOCTH B CJIOKHBIX CUCTEMAX

ANALYSIS OF ALGORITHMS OF INTERFERENCE CODING AND IMPROVING THE EF
CIENCY IN THE COMPLEX SYSTEMS

AnHoTanums: [Ipy co3naHuM HOBBIX TEXHUYECKUX PELIEHUII HEOOXOMMO OOECHEeUUThb 3ajlaHHbIE
3HAYEHUs] TEXHUYECKUX NAapaMeTPOB NP MUHUMAJIbLHO BO3MOXHBIX 3arparax. LlesecooOpa3Ho ucnosb-
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30BaHKE NMPUHLIMNA MMHUMYMa 3aTpaT NpU OrPaHUYEHUsIX Ha TEXHUUYECKUI a(ppeKT, a Tak>Ke Ha BHELl-
HEe M BHYTPEHHUE MapaMeTpbl, XapaKTePU3YIOIIME CUCTEMY 3alLUThI MH(OPMaUMK OT omnboK. MeTo-
JI0JIOTMYECKOI OCHOBO¥ pELlEeHMs 3aj1ay ONTUMU3aUMHU SIBJISIETCS] TEOPUsl UCCIejoBaHus onepauuii. Tax
KaK MPOEKTUPYETCSl CUCTEMA 3alUThl MH(pOPMaLMu OT OLIMOOK, oOecneunBaroiias TpedyemMoe 3Haue-

. mp
HHUE TMOKA3aTECJId MOMEXOYCTOUINBOCTU P 5 p1u MUHUMAJIbHBIX 3aTpaTax C TO MMOKa3aTe€Jlb 3(1)-

mp >
CpeKTl/IBHOCTI/I BCEX )IOHYCTI/IM]:)IX IlpOCKTOB MOor YT Cle)Kl/lTb annapaTyprle 3anaTbl Ha CO3JaHuc

YCTPOICTBa HAJIEXKHOCTU 00pabOTKU Yl . 3aaya ONTUMAJILHOIO MaTEMAaTUYECKOrO MPOrPaMMUPOBAHUS
CBOJMUTCS K HaXOX/IEHUIO 3HAUEHUI apryMeHTa (PyHKLMU YuClla TIOBTOPEHU COOOLIEHUSI M U BEPOST-

HOCTHU MCKA>KEHUS! €IMHUYHOIO CUMBOJIa KOJJOBOW KOMOUHALUK F) , KOTOpble MUHUMU3UPYIOT (PYHKIIMO-

HaJl, U PELIAeTCs KIaCCMYECKUM METO0M MHOKuTenel Jlarpanxa.

KunroueBbie ci10Ba: mHoxuTesb Jlarpamka, MUHUMYM (DYHKIMH, 3ajia4a ONTHUMU3ALKMA, (PYHKIHMOHAT,
yeneBast PyHKLUS, MAXKOPUTAPHOE AEKOAUPOBAHUE, IOMEXOYCTOMUNBOCTb.

Abstract: When creating new technical solutions it is necessary to ensure the technical parame-
ters which set cost is the lowest. It is advisable to use the principle of minimum costs and restrictions
on the technical effect, as well as the external and internal parameters that characterize the information
protection system errors. The methodological basis for solving optimization problems is also the theo-
ry of operations research. Since the system is created to protect information from error, providing the

. . . o mp . o
required noise immunity value of the indicator P , at minimum cost C, . the performance indica-

mp >
tor of permissible projects may be instrumental in the creation of processing costs reliability of the de-

vice Yl . The problem of optimal mathematical programming is reduced to finding the number of repe-
titions of the function argument values of the message m and the likelihood of distortion of a single

character codeword F, , which minimize the functional, and can be solved by a classical method of La-

grange multipliers.
Key words: Lagrange multiplier, minimum of function, the task of optimiza- tion, functional, objective

function, infotelecommunication system, majority decoding, noise immunity.

YK 532.517+517.95

Yupkynos 0. A. [Chirkunov Yu. A.], IIukmyanuna E. O. [Pikmullina E. O.]

TOYHBIE PEMIEHUS HEJTUHEMHBIX YPABHEHUY MEJKOM BOJbI HAJI ITPSI-
MOJIMHEHBIM JTHOM

Exact solutions of nonlinear shallow water equations over square bottom

TouHble peleHus AJist KaXKI0i MaTeMaTUYeCKON MOJIESIM UMEIOT BaxkHoe 3HaueHue. OHU MOo3BO-
JISIIOT OLEHUTh, CTENEHb a[IcKBATHOCTA MAaTEMATUUYECKOI MOJENN PEealIbHbIM (PU3NYECKUM NpoLeccam,
10CJIe IPOBEJCHUS 3KCIIEPUMEHTOB, COOTBETCTBYIOILIME 3TUM PELLEHUSIM, a TAK>KE€ OLEHUTh BO3HUKAIO-
1€ OTKJIOHEHMs. TOYHbIe pelIeHus] MOXKHO MCIONb30BATh [l ONMMCAHUSI HEKOTOPBIX (PU3MYECKUX
npoueccoB. ToUHbIE pelIeHus SBISIOTCS XOPOLIMMU TECTAMU /71l IPOBEPKU NMPUOIMKEHHBIX YUCIIEH-
HbIX peleHuil. B HacTosel paboTe BBINOJIHEH IPYIIOBOI aHAINU3 OIHONAPAMETPUUYECKOIO CEMENCTBA
YPABHEHUI1, ONKCHIBAIOIIMX B PAMKAX HEJMHEMHOV OTHOMEPHOW MOJENIN MEJKOI BOJbI PaclpOCTpaHe-
HME TIOBEPXHOCTHBIX BOJIH HAJ| NPSIMOJIMHENHBbIM JHOM. [lapamMeTpoM 3TOro ceMencTsa sBIsieTCs yIilo-
BOI KO3(p(pMLMEHT HAKIIOHA [HA. B pe3yibTaTe cneumanbHOroO HEJOKaJIbHOrO NMpeoOpa3oBaHusl IOJl0-



rpada, aCCOUMMPOBAHHOIO C T'PYINIOBbIM CBOMCTBOM MCXOJHOW HEJMHEWHOW CUCTEMbI, 3Ta CUCTEMa
CBEJIEHAa K JIMHENHOI cucTteme. VIcnonb3ysi rpynnoBble CBOWCTBA 3TUX CHUCTEM, MOJIyYeHbl (POpMYJIbI
NPOU3BOJICTBA («PAa3MHOXKEHUS») PELEHUl HEeJIMHEHON cucTeMbl. C MOMOILBbIO MHBAPUAHTHBIX U Ya-
CTUYHO MHBApPMAHTHBIX PELUEHUI JIMHEMHOM CUCTEMbl M HaWJIEHHbIX (DOPMYJ MPOU3BOJICTBA PELICHUI
NOJIyYEHO OECKOHEYHOE MHOXKECTBO HEBBIPOXK/ICHHBIX pELICHU HeJMHEHON cucteMbl. HaiineHs! Bce
BBIPOXK/IEHHbIE PELIEHUs] 3TON cucTeMbl. [lonyyeHHble peleHnss MOryT ObITh MCIOJIb30BAaHbI MPU UC-
CJIEJOBAaHUM HaKaTa BOJIH Ha Oeper, a TakKe MpU UCCJEOBAHUM PACIIPOCTPAHEHUS >KUIKOCTU B KaHa-
Jax.

KuroueBblie c1oBa: Meskasi Bojia, TpyNIOBOil aHaIU3, MHBAPUAHTHbBIE Y YACTMYHO MHBAPUAHTHBIE
pELLEHNs, HEBBIPOK/IEHHBIE U BBIPOXK/IEHHBIE PELLICHUS .

Exact solutions for each mathematical model are important. They allow us to assess, the degree
of the adequacy of the mathematical model of real physical processes, after carrying out experiments
appropriate to these solutions, and an evaluation of the arising deviations. Exact solutions can be used
to describe of some physical processes. Exact solutions are good tests to check the approximate nu-
merical solutions. In this paper we performed a group analysis of the one-parameter family of the
equations, describing within the framework of the nonlinear one-dimensional shallow water model, the
propagation of surface waves above a straight bottom. A parameter of this family is an angular coeffi-
cient of inclination of the bottom. As a result of a special nonlocal hodograph transformation, associ-
ated with the group property of the original non-linear system, this system is reduced to a linear sys-
tem. Using the group properties of these systems, we obtained the formulas of the production ( "re-
production") of the solutions of nonlinear system. With a help of the invariant and partially invariant
solutions of the linear system and found formulas of the production of the solutions, we obtained an
infinite set of non-singular solutions of nonlinear system. We found all degenerate solutions of this
system. These solutions can be used in the study of waves rolling on shore, and also in the study of the
spread of liquid in the channels.

Key words: shallow water, group analysis, invariant and partially invariant solutions, non-
degenerate and degenerate solutions.

YK 004.272

B.I1. Upxun [V.P. Irhin], B.A. Meabnuk [V.A. Melnik], [I.C. llIsenos [D.S. Shvedov]

COBMEIEHUE PA3HOTUIIHBIX BUHAPHBIX OMNEPALIMI B HEIO3MUI[MOH-
HBIX BBIYUCJIUTEIAX

COMBINING DIFFERENT TYPES OF BINARY OPERATIONS IN THE
NONPOSITION CALCULATORS

AHHOTanums: PaccMOTpeH psiji METO/IOB BBINOJIHEHUST apU(PMETUYECKUX ONEpalyil B HEO3ULIMOH-
HOW cucreMe cumciieHus. st coBMelleHus: Bcex onepauuii 6a30Boro Habopa MpeiyIoXkeH alIrOpUTM U
peanu3ylouiee ero CXeMOTEXHUYECKoe pelieHre. PaboTa ycTpoiicTBa pacCMOTpEHa B Pa3jIMUHbIX pe-
>KUMax ero (pyHKUMOHUpOBaHUs. OJIHOBPEMEHHOE BBINOJIHEHNE A[JIUTUBHBIX M MYJbTUIIIMKATUBHBIX
onepauuii 6a3upyeTcsi Ha UCHOJb30BaHUM TEOPUM MHAEKCOB, a TAKXKE Pa3JIOXKEHUU B Psji OJHOTO U3
OIEpaH/IOB 110 CTENeHu uncia Asa. [IpeaokeH OpurnHabHbII MOAXO0/ K IIOCTPOCHUIO HEMO3ULUOHHbBIX
BbIUMCIIATEJIEN, OCHOBAHHbII HA CUHTE3€ LM(PPOBOI M aHAJIOTOBON TEXHUKU. [laHHbIE BapUaHTbI NPOEK-
TUPOBaHUs OyAyT CHOCOOCTBOBATh YHU(PUMKAUMU BBIYHACIUTEIBLHOIO OOOPY/IOBAHUS, a CJIEJOBATEIILHO,



MOBBILIEHUIO HAJEXKHOCTU MOJYYEHHbIX YCTpPOWMCTB. OHON M3 TPYAHOCTEH COBMELIEHUS] OMHApHBIX
onepauuil sIBJsieTCs OObEAVHEHNE KOMMYTATHUBHbIX C HEKOMMYTAaTMBHbIMM. B 3akitoueHun paGoTbl
HaMEUeH MyTb €€ MPEOJI0JICHUS.

KuroueBble c10Ba: napasaiebHOE BBIYUCIEHUE, MOAYJISIPHAsl CUCTEMA CUMCJIEHUS, CHELBbIYMC-
JINTEJb, COBMELIEHUE ONEpaLyil.

Abstract. A number of methods are offered for performing arithmetic operations in
nonpositional numeral system. The algorithm and its circuit solution are proposed to combine all
operations of basic set. Operation of device is discussed in various modes of functioning.
Simultaneous execution additive and multiplicative operations are based on the use of index theory, as
well as the expansion the number of the operands for the two degree. The original approach was
proposed to build nonpositional calculators based on the synthesis of digital and analog techniques.
These design options will facilitate the unification of computer equipment and, consequently, improve
the reliability of the devices. One of the difficulties of combining binary operation is commutative
association with non-commutative. At the end of the work is scheduled path to overcome it.

Key words: parallel computation, modular number system, special calculator, combination of
operations

YK 004.315

JL.b. KonbiTkoBa L.B. Kopytkova

AHanu3 aIropuTMOB BBINOJHEHNSI OCHOBHBIX apu()MeTHIECKNX ONepanuil B KBaApaTUIHON
COK

Analysis of algorithms performing basic arithmetic operations in the quadratic RNS

AHHOTaHI/IH. B cratne HCCJIEAYETCsT BONPOC MPENCTABJICHUS KOMIUVICKCHBIX YUCC/I B CUCTEMC
OCTATOYHbIX KJIACCOB U NOCTPOCHUA AJITOPUTMOB onepauuﬁ CJIOKCHUS U YMHOZKCHMUSI. I/Iﬂeﬂ MocTpoOc-
HUA HOHO6HbIX CUCTEM COCTOUT B OIPEACJICHUN OTOGP&)KGHI/IH MHO2KECTBa KOMIIJIEKCHBIX YUCEJI Ha
KOJIbLO 1eJbIX uncesl. OCHOBHOE BHUMAaHUE Y/EJSICTCS KBAJJPATUUHON CUCTEME OCTATOYHBIX KJIACCOB.
I/Iﬂeﬂ MOCTPOCHUA HO)IO6HOIZ CUCTEMBI COCTOUT B MPEACTABJICHUN LCJION0 KOMIUJICKCHOI'O 4uCJjia Z B

BHJIC MAPbI LEJIbIX (X ; Y) M0 BbIOpaHHBIM MOy isiM. [IpaBuiia apudMeTHIECKIX Onepauuil Hajj KOM-

IUIEKCHBIMUA YMCJIAMU, IPE/ICTABJIEHHBIMYU NIApAaMK BBIYETOB MO BHIOPAHHBIM OCHOBAHMSIM, HE OTJIMYAIOT-
cs oT npasua apucpmernueckux onepauuii B COK B BeuecTBeHHOI 06s1acTu. BuinosHenue onepauuit
YMHOXKEHUSI U CJIOXKEHMs [ABYX KOMILIEKCHbIX unces B KBaipaTuuHoi COK mpoucxoguT MopyJsibHO, B
napaje/bHbIX KaHajlaX U COJIEP>KUT TOJIBKO 3TH [BE apU(pMEeTUYECKUEe Onepaluu, 4YTo No3BOJIseT CO-
KPAaTUTb OOBEMBI BbIYMCJICHUN.

KirroueBbie €JI0Ba: crcTeMa OCTATOYHBIX KJIACCOB, KOMIUIEKCHAs! CUCTEMA OCTATOYHBIX KJIACCOB,
KBa/JJpaTU4Hasl CUCTEMAa OCTAaTOYHBIX KJIACCOB, MOAYJISIPHAsl apu(MeTHKa, NapajulejbHble BbIYUCIIEHNUS,
onepauysi HaXOXX/EHUs! OCTaTKa.

Abstract. In this paper we explore the question of representing complex numbers in a residue
number system and build algorithms for the operations of addition and multiplication. The idea of the
construction of such systems is in determining how the set of complex numbers the ring of integers.
The main attention is paid to quadratic residue number system. The idea of building such a system is to

provide a complex number z as a pair of integers (X ; Y) for the selected modules. The rules of
arithmetic operations on complex numbers presented residue pairs at selected bases, do not differ from
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the rules of arithmetic operations in the RNS for real integers. The operations of addition and multipli-
cation two complex numbers in quadratic RNS is modular, parallel channels and contains only two
arithmetic operations that can reduce the volume of calculation.

Keywords: residue number system, complex-number RNS (CRNS), quadratic RNS (QRNS),
modular arithmetic, parallel computation, the operation of finding the residues.

YK 003.26:519.725

A.A. Ky3nenos, 1.U. CaTosckuii, A.B. llleBuios

A.A. Kuznetsov, LI. Svatovskiy, A.V. Shevtsov
MaremaTnyeckue MoeIu ayTeHTH(PUKAIMHA COOOIEHNI B IOCT-KBAHTOBBIX KPUNITOCUCTEMAX HA
OCHOBe TIOMEX0YCTOMYMBOT0 KOMPOBAHUS
Mathematical models of message authentication in the post-quantum cryptosystems based on
error-correcting coding

AHHOTanms. PaccmaTprBaroTcsl BO3MOXKHOCTU NMPUMEHEHUS I ayTEHTU(PUKALMKU COOOLLEHUI
cxeM U pOoBOI MOAMUCK Ha OCHOBE NMOMEXOYCTOMYMBOrO KOAUPOBAHUS, KOTOPbIE MOTYT ObITh KaH/IU-
faTamMu Uil UCTIOJIb30BaHUsI B TMOCT-KBaHTOBOW Kpunrtorpacdpuu. Kpunrorpadus Ha ocHOBE MOMEXO-
YCTOMYMBBIX KOJOB MPUBJIEKAET BHUMAHKUE HE TOJIbKO BBICOKOM CTOMKOCTBIO MO OTHOLLEHUIO K aTakam
Pa3IMYHOrO PO, HO U BBICOKMM PEATM3YEMbIM CXEMHBIM OBICTPOJIEVICTBUEM, & TAKXKE JOMOJHUTEIb-
HbIM MPEUMYILIECTBOM B CIOCOOHOCTM K MCIPABJICHUIO OLIMOOK NpU Mepejlaye CUTHAJIOB MO KaHajam
nepefayuu laHHbix. OnuchbIBaeTCs alropuT™M UUMPOBOI MOANUCH Ha OCHOBE MOMEXO0YCTOMYUBOrO KOJIU-
poBanus. [IpecraBisitoTcs pe3ybTaTbl KOMIIBIOTEPHOIO MOJICJIMPOBAHUSI TAKOTO aJrOpUTMa JijIsl CIIy-
yasi npuMeHeHust KoyioB Puga-CosloMOHa U OLEHUBAIOTCS 3aTpaThl HA €ro MPOrPAMMHYIO peau3alMuio.
[Toka3biBaeTCsl MEPCNEKTUBHOCTH MCMOJIb30BaHUSI MOMEXOYCTOMUMBBIX KOJOB /I ayTEeHTU(PUKALUU
COOOLIEHUI M HAMEYAIOTCSl HAPABJICHUS! JATbHEUIINX UCCIIEJOBAHUIA.

Kunruesbie ciioBa: MaTtemaTuyeckoe MOJIETMPOBAHUE KPUIITONPUMUTUBOB, MOJEIH U METObI
ayTeHTU(UKAIUK, TIOCT-KBAaHTOBask Kpunrtorpadusi, kpunrorpadusi Ha OCHOBE MOMEXOYCTOWYUBBIX
KOJIOB, IM(PpOBasi NOMANUCH.

Abstract. The paper discusses possibilities for use of message authentication signatures schemes
based on error-correcting coding which may be candidates for use in post-quantum cryptography.
Code-based cryptography draws attention not only highly resistant to attacks of various kinds, but also
performance hardware implementation and the additional advantage of the ability to correct errors in
the transmission signals over data channels. Digital signatures algorithm based on error-correcting
coding is described. The results of computer simulation of the algorithm for the case of the use of
Reed-Solomon codes are presented. The cost of software implementation of this algorithm is
evaluated. There is shown that promising in the use of error-correcting codes for message
authentication.

Key words: Mathematical modeling of cryptoprimitives, models and methods of authentication,
Post-Quantum Cryptography, Code-based Cryptography, Digital Signatures.
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C.E. CaBoruenko [S.E. Savotchenko], A.C. I'opsos [A.S. Gorlov]

PE3OHAHCHBIE OCOBEHHOCTU PACIIPOCTPAHEHUSA BbIHYXIEHHDbIX
BOJIH B XNIKOCTAX 10 TPYBAM

RESONANCE PECULIARITIES OF THE FORCED WAVE PROPAGATION IN THE
LIQUID IN THE TUBES

AHHOTanums: B cTaTbe npejoxeHa MaTeMaTHUecKasi MOJIENb pacpOCTPAHEHUS 3BYKOBBIX BOJIH B
>KUJIKOCTHY MO UWJIMHIPUYECKON TPYyOe, BO30YyKJaeMbIX FaAPMOHNYECKUMHU KOJIEOaHUSIMUA MEMOpaHbI 1po-
U3BOJIbHOM (popMbl. MaTeMaTnueckasi (popMyJIMpPOBKa MOJIETIM CBOAUTCS KO BTOPOW KPAeBoil 3aj1auu AJisi
BOJIHOBOI'O YpaBHEHMs. B cilyyae rapMOHMYECKOrO BHEIIHErO BO3/ECVICTBUSL BOJIHOBOE YPABHEHUE JIst
NOTEHLMANA CKOPOCTU KUIKOCTU NEepexoguT B ypasHeHue l'enbmrosbua. Ilonyyeno ananutuueckoe
BbIPAXKEHNE, ONUCHIBAIOLIEE PACHpPEAe/IeHue MOTEeHUMaNna CKOPOCTU KUAKOCTU B BosHe. Ilpusepena
¢yskups ['puna kpaeBoit 3aaun. OnperniesnieHsl ha3oBasi U rpyNNoBasi CKOpocTu. PaccMoTpeHbl 0coOeH-
HOCTU PaclpOCTPaHEHMsI 3BYKOBBIX BOJIH, BO30YXK/la€Mble apMOHMYECKUMHU KOJEOaHUSIMU KPYTrJioun
MeMOpaHbl. B pabote nokas3aHo, 4To BO30y>XK/JaeTCsl KOHEUHOE YMCJI0 FAPMOHUK. Y Ka3aHbl PpE30HAHCHBIE
4acTOThI, BOJM3U KOTOPbIX aMIIUTY/la KoJeOaHuil Oy/IeT MaKCUMAJIbHOM. Y CTAaHOBJIEHO, YTO TAKUX Ya-
CTOT MOXKET ObITb KOHEYHOE YUCJIO.

KuroueBblie c10Ba: JaBleHUE, IJIOTHOCTh, OTEHLMAN CKOPOCTH, BOJIHbI B XKUAKOCTH, BbIHY>K/I€H-
Hbl€ KOJ1e0aHus1, CKUMaeMas KUJKOCTb.

Abstract: The article is devoted to the problem of the modeling of the sound wave propagation in
cylindrical tube exited harmonic oscillations of the freeform membrane. The mathematical formulation
of the model is reduced to the second boundary value problem for the wave equation. The wave equa-
tion for the potential velocity of the liquid passes into the Helmholtz equation in the case of harmonic
external force. The analytical expression described of liquid velocity potential distribution is derived.
The boundary value problem Green function is obtained. The phase and group velocity are determined.
The particularities of propagation of sound waves exited harmonic oscillations of the round membrane
are considered. In this paper it is shown that the finite number of harmonic is exited. The resonance
frequencies near which the oscillation amplitude will maximize are specified. It is founded that the fi-
nite number of such frequencies can exist.

Key words: pressure, density, velocity potential, waves in liquid, forced vibrations, compressible
liquid.

YK 551.511.61

IllanoBanoB A.B. [Shapovalov A.V.], lllanoBanos B.A. [Shapovalov V.A.], Psa3anos B.U.
[Ryazanov, V.1.]

VCCJIEJOBAHUE PACIIPOCTPAHEHUS B BJIVKHEN 30HE MMPONYKTOB PA-
BOTbI PAKETHBIX JIBUTATEJIEN

A STUDY ON THE PROPAGATION IN THE NEAR ZONE PRODUCTS OF ROCKET EN-
GINES

AHHOTanums. B crarbe npejoxeHa MaTeMaTUYECKast MOJIENb PACIIPOCTPAHEHNS] 3BYKOBBIX BOJIH
B JKUJKOCTH IO LWIMHIPUUYECKON TpyOe, BO30yXK/JaeMbIX FAPMOHUYECKUMU KOJIEOAHUSIMU MEMOpaHbI
IIpOU3BOJIBHON (popMmbl. Maremarnyeckass (opMyJaMpOBKAa MOJENMA CBOAMTCSI KO BTOPOW KpaeBOW
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3a7auM JJI1 BOJIHOBOTO YypaBHEHusl. B cilyyae rapMOHMYECKOIO BHEIIHETO BO3AECHCTBHS BOJHOBOE
ypaBHEHUE I NOTEHLMaNa CKOPOCTH >KUIKOCTU NepexoguT B ypaBHeHue I'enbmronbua. IlomxyueHo
AHAJINTUYECKOE BBIPAKEHHUE, OIKCHIBAIOLIEE PACHPEIEICHUE IOTEHIHMANa CKOPOCTH >KUJIKOCTH B
BoniHe. [IpuBenena ¢ynkius ['puna kpaeBoit 3agaun. OnpeeneHbl (a3oBast U rpynnoBasi CKOPOCTH.
PaccMoTpeHbl OCOOEHHOCTH paclpOCTPaHEHMs! 3BYKOBBIX BOJIH, BO30yXKJaeMble TI'apMOHMUYECKUMHU
KosieOaHUsAMHU Kpyrjioii memOpanbl. B pabore mnoka3zaHo, uyTO BO30YKIaeTcs KOHEYHOE YHCIIO
rapMOHUK. YKa3aHbl pPE30HAHCHbIE YacTOThI, BOJMU3M KOTOPBIX aMIUIUTyJa KosiebaHuii Oynet
MAaKCUMAaJIbHOM. Y CTAHOBJIEHO, YTO TAKUX YACTOT MOKET ObITh KOHEYHOE YUCJIO.

KuroueBblie ci10Ba: 3arpsi3HeHUE BO3/lyXa, YUCJIEHHOE MOJICIMPOBAHNE,, PAKETHBIE IBUTATEIIU, Me-
TEOPOJIOTMYECKUE NTAPAMETPbI, PACIPOCTPAHEHUE 3arPS3HSIOILIMX BELIECTB

Abstract. The article is devoted to the problem of the modeling of the sound wave propagation
in cylindrical tube exited harmonic oscillations of the freeform membrane. The mathematical formula-
tion of the model is reduced to the second boundary value problem for the wave equation. The wave
equation for the potential velocity of the liquid passes into the Helmholtz equation in the case of har-
monic external force. The analytical expression described of liquid velocity potential distribution is
derived. The boundary value problem Green function is obtained. The phase and group velocity are
determined. The particularities of propagation of sound waves exited harmonic oscillations of the
round membrane are considered. In this paper it is shown that the nite number of harmonic is exited.
The resonance frequencies near which the oscillation amplitude will maximize are specied. It is found-
ed that the nite number of such frequencies can exist.

Key words: air pollution, numerical modeling, rocket engines, meteorological parameters, dis-
tribution of pollutants

HAYKMU O 3EMIIE

YK 551.513.22

Hanunosa H.E., Kyasruna JI.M., CemenoBa 10.A., 3akuunsu P.I'.
Danilova N.E., Kulygina L.M., Semenova Y.A., Zakinyan R.G.

NCCIEOOBAHUME BJIUSAHUS MIAPAMETPOB ITIPU3EMHOI'O C/JI0S HA PA3BU-
TUE OBJAYHOM KOHBEKIINA

STUDY OF THE PARAMETERS ATMOSPHERIC BOUNDARY LAYER IN THE DE-
VELOPMENT OF CLOUD CONVECTION

AnHoTanms: OgHUM U3 BUJIOB BEPTUKAJIBHBIX [IBUXKEHUI B aTMocdepe sBISETCS KOHBEKLMS.
KoHBeKkTHBHbIE IBUXKEHNS BO3HUKAIOT B HEYCTOMYMBO CTPAaTU(PULMPOBAHHON aTMochepe NOJL BIUSHU-
eM atMoc(epHbIX (PPOHTOB UIU Oporpaduyeckux ocoOeHHocTel paiioHa. CBOOOHAST KOHBEKIIUS SIB-
JISIeTCS1 IEPBONPUYMHON MOYTH BCEX ABUXKEHMIA B aTMocdepe. Oporpaduyeckue 0COOEHHOCTH BIIUSIIOT
Ha pa3BUTUE KOHBEKLMHU IBYMSI CIOCOOAMU: KOCBEHHO MOCPEJCTBOM JeopMaLK (PPOHTANIBHBIX 30H C
NOCJIEAYIOLMM Pa3BUTUEM OapUYecKUX O0Opa30BaHMUN WM HEMOCPEACTBEHHO INMPU NEPETEKAaHUU BO3-
JIYLLIHOIO NOTOKA Yepe3 ropHble npensTcTBusi. Hemasno Ba>kHy10 pousib B pa3BUTUM 00JIAYHON KOHBEKLIMH
UTparoT NMapaMeTpbl MPU3EMHOIO CJIOs, TAKME KaK: AMHAMUYECKUIl pakTop, 00YyCJIOBIEHHBII Oporpa-
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¢ueit; Tepmuyeckuii pakTop, 00yCIOBIEHHBI HayalbHbIM NeperpeBoM. B naHHoi paboTte obsauHas
KOHBEKLMS HE SIBJISIETCS] BO3MYLLEHHBIM COCTOSIHUEM OTHOCUTEJILHO MOKOS, a MPEACTABISETCS CPEIHUM
JIBUKEHUEM, BbI3BAaHHBIM TOJIbKO JIMLIb (PIIyKTyalye IIOTHOCTH BO3yXa, KOTOpasi 3aBUCUT OT TEeMIle-
paTypbl ¥ MaccoBO#i 1011 BOfIIHOro napa. Takoe paccMoTpeHue siBisieTcs: 0osiee MOCeA0BaTEIbHbIM.
[TpencraBneHHble pacyéThbl NOKA3bIBAIOT, YTO MOJYJIb MOJIHOM CKOPOCTH JBMXKEHUSI BO3[lyXa MU Tel-
JIOBOYM KOHBEKLIMM CYyXOr0 BO3/lyXa M pa3Mep KOHBEKTMBHON SUENKHU, CYLIECTBEHHO 3aBUCST OT CKOPO-
CTH BOCXOJISILLIMX MOTOKOB Y 3€MJIM, OOYCJIOBJIEHHON pebe)OM MECTHOCTH, a TaK>KE MPU3EMHbIMU Ta-
pameTpamu.

Abstract: One of the types of vertical movements in the atmosphere is convection. Convective
motions arise in an unstable stratified atmosphere under the influence of atmospheric fronts or oro-
graphic features of the region. Free convection is the root cause of almost all movements in the atmos-
phere. Orographic features affect the development of convection in two ways: indirectly by defor-
mation of the frontal zones with the subsequent development of baric formations or directly during the
flow of airflow through mountain obstacles. A very important role in the development of cloud con-
vection is played by the parameters of the surface layer, such as: the dynamic factor due to orography;
Thermal factor due to initial overheating. In this paper, cloud convection is not a perturbed state with
respect to rest, but is represented by an average motion caused only by a fluctuation in air density,
which depends on the temperature and the mass fraction of water vapor. This consideration is more
consistent. The presented calculations show that the module of the total air velocity for thermal con-
vection of dry air and the size of the convective cell depend significantly on the velocity of the ascend-
ing streams at the ground, caused by the relief of the terrain, and also the surface parameters.

KuroueBbie c10oBa: napameTpbl KOHBEKLMM, TEPMUYECKMil (DakToOp, AMHAMUYECKUI (pakTop,
HayaJbHbIE IEPETPEB, YPOBEHb KOHJAECHCALWN.

Key words: options convection, thermal factor, dynamic factor, the initial overheating, the level
of condensation.

YK 911.52

Hertsipea T.B. [Degtyarova T.V.], Hlanbues B.A. [Shalnev V.A.]

IFTEOXUMMNYECKHUE I10JIsS1 MUKPODJEMEHTOB JAHAIA®TOB BBICOKO-
TOPHOM OBJIACTHU BOJIBIIOTO KABKA3A

Geochemical fields of trace elements of landscape the alpine region of the Greater
Caucasus

AnHoTanms: [TpoBoguTcs aHamM3 pacCMOTPEHUS] TEPMUHA FEOXMMUYECKOE T10JI€ M BBOAUTCS TO-
HSITME KOMIIOHEHTHOTO T€0XMMHUYECKOro noJisi JaHamadTa. ['eoxuMmuyeckue 1nossk MUKpO3JIEMEHTOB B
TOPHbIX TOpPOfIax M TOYBaX paccMaTpUBAIOTCS Ha MnpuMepe nbOpyc-KazbekoBckoil ¢u3MKo-
reorpauyeckoii nogo0aacTu BbICOKOrOpHbIX JaHamadToB boabmoro Kaskaza. AHanu3 reoxumuye-
CKOW cneuuuKy KOPEHHbIX TOPHBIX MOPOJ] MO3BOJIUI BbIAEIUTD JIMTOM€OXUMUYECKUE 1107151 MUKPO3Jie-
meHToB ['maBHoro Kaskasckoro, BbokoBoro u IlepemoBoro xpe6roB. Ha mnpumepe ¢usuko-
reorpacpuyeckux naHguadTHbIXx okpyros (Jlabuno-Tebepaunckoro, TebepauHo-ab0pycckoro n Ky-
6aHo-Tepckoro) u3yyeHbl OCOOEHHOCTH TEPPUTOpUANIbHON AndepeHIMALMY KOMIIOHEHTHBIX Nef0-
FEOXUMMUYECKUX MOJIE MUKPOIJIEMEHTOB. BbIsIBlIEHA NPOCTPAHCTBEHHAs CTPYKTypa B Pa3MELLECHUU



MMKPO3JIEMEHTOB B MOYBAX JIAaHAA(MTHBIX BBICOTHBIX MOSICOB CPEJHErOPUIl XBOWHBIX JIECOB, BHICOKO-
TOPHBIX CYOQJIbNUICKUX U aJIbIUMICKUX JIYTOB U CKaJIbHO-HUBaJbHOTO. [To npeobnapatoimm akropam
¢opMupoBaHUsl OCOOEHHOCTEN PACIPEEIEHNSI MUKPOJIEMEHTOB B JIaHAIIA(THBIX BBICOTHBIX MOsicax
BbIJIEJIEHbl T€HETUYECKUE TPYIIbl OPraHO-MUHEPANIbHBIX, OMOr€HHO-BBILLEIAUYMBAEMbIX U OUMOrEHHO-
€MKHX KOMIOHEHTHBIX NEA0r€0OXUMUYECKUX MOJIEN.

KuroueBble ciioBa: nanuadTHbIE BBICOTHBIE NOSCA, TUTON€OXUMUUYECKUE U NEJOT€OXMMUYECKUE
0JIS1 MUKPO3JIEMEHTOB.

Abstract: The analysis of term review of geochemical field and introduces the concept of geo-
chemical field component of the landscape. Geochemical field of trace elements in rocks and soils ex-
amined on the example of mountainous physiographic region of the northern slope of the Greater Cau-
casus. Based on the analysis of the geochemical specifics of bedrock allocated lithogeochemical field
of trace elements with the side of the Main Caucasian ridge and the Front Range. We consider the ter-
ritorial differentiation component pedogeochemical fields micronutrients Laba-Teberda, Elbrus-
Teberdino and the Terek-Kuban landscape districts, which revealed a similar spatial structure in the
distribution of trace elements in soils for landscaping altitude belts. According to the predominant fac-
tor in the formation characteristics of distribution of trace elements in the landscape of high-altitude
zones are marked genetic groups (organo-mineral, nutrient-leaching and nutrient-capacious) compo-
nent pedogeochemical trace fields.

Key words: physical and geographical area and the county, landscape, lithogeochemical and pe-
dogeochemical field of trace elements.

YK 622.276 (476)

Mengenes K. 10. [Medvedev K.Yu.]

NEPCIIEKTUBbBI TIPUMEHEHNSA HECTAIIMOHAPHOI'O 3ABOJHEHUA C IE-
JbIO IOBBINIEHU A BBIPABOTKU 3AITIACOB HE®TU

PROSPECTS FOR THE APPLICATION OF NON-STATIONARY WATERFLOODING
TO INCREASE THE PRODUCTION OF OIL RESERVES

AHHOTAIUA: HA 3aKJIIOUYUTEIILHBIX CTAUSIX pa3pab0TKU OOJLUIMHCTBA MeCTOpOXKieHuil benapy-
cu, Poccun n 3apy6exxne, nocse NpakTUYECKU MOJIHOW BbIPAOOTKM M3BIIEKAEMBbIX 3alacoB HE(PTU B 3a-
JieXax OocTaeTcsl 0oJiblliasi YacThb NEPBOHAYAILHOIO 0ObEMa IeO0JIOrMYECKMX 3anmacoB. B HacTosmii
MOMEHT, 00beMbI JJOObIBAEMOI HE(TU JIMILL YACTUYHO KOMIEHCUPYIOTCSI MPUPOCTOM 3aMacoB 3a CUET
OTKPBITUSI HOBBIX MECTOPOXJeHUi. Bce Oonee u Goiiee akTyallbHbIM CTAaHOBUTBLCSI NPUMEHEHUE 3(p-
(pEeKTUBHBIX METOJIOB MOBBILIEHUS] HE(PTEOTAAUN HA AECVCTBYIOLIMX MECTOPOXK/AEHUsAX. MeTofoB, KOTO-
pble BBUY CJIOXKMBILIENCS B HACTOSILUI MOMEHT MaKpPOSKOHOMUYECKON CUTyalMy HE TPEOYIOT 3HAUU-
TEJIbHbIX KalUTaJbHbIX BJIOXKEHUI. OJHUM U3 TaKMX METOMOB SIBJISIETCS] HECTALMOHAPHOE 3aBOJHEHKE,
KOTOPOE /0Ka3aJ0 CBOK 3(P(EeKTUBHOCTL Ha PSJIE MECTOPOXKJECHUI Pa3/IMUHbIX He(TEra30HOCHBIX
NpOBUHUMIA. B aHHOI cTaThe NMpou3BeieHa cUcTeMaTu3auys U Kiaccuukagys CylIeCTBYIOLIMX TEX-
HOJIOTMi1 TMIPOIMHAMUYECKUX METO/IOB BO3JIEIICTBUS, BbIE/IEHbI KPUTEPUU BbIOOpAa OOBEKTOB U JIaHbI
PEKOMEH/IALUY 110 TEXHOJIOTMU NPOBEJECHUS padoT.

Abstract: at the final stages of the development of most of the deposits in Belarus, Russia and
abroad, after the almost complete development of recoverable oil reserves, most of the initial volume
of geological reserves remains in the deposits. At the moment, the volume of oil produced is only par-



tially compensated by the increase in reserves due to the discovery of new deposits. More and more
urgent is the application of effective methods of increasing oil recovery in existing fields. Methods,
which in view of the current macroeconomic situation do not require significant capital investment.
One of these methods is non-stationary waterflooding, which proved to be effective in a number of
fields in various oil and gas provinces. In this article, the systematization and classification of existing
technologies of hydrodynamical methods of influence has been made, the criteria for selecting objects
have been singled out and recommendations on the technology of work have been made.

KuroueBble ciioBa: KepH, KOMIEKTOP, (PUIbTPALMs, NPOHULAEMOCTD, 3aBOJJHEHUE, HEOJHOPO/I-
HOCTb, TPAJJMEHT JJaBJICHUs, He(pTeoTAAYA.

Key words: core, reservoir, flow, waterflooding, heterogeneity, permeability, oil recovery fac-
tor, pressure differential.

YK 624.131.23

I'anai bopuc ®enoposuy, Cepoun Buranuii Bukroposuy, IlnaxriokoBa Bukropus Cepre-
eBHa, 'anai Oner bopucosuu

Galay Boris Fedorovich, Serbin Vitaliy Viktorovich, Plakhtyukova Victoria Sergeyevna,
Galay Oleg Borisovich

JIECCOBBIE I'PYHTBI CEBEPHOI'O KABKA3A U KPbIMA (CPABHUTEJIbHBIN
AHAJIN3)
LOESS GROUND NORTHERN CAUCASUS AND CRIMEA (COMPARATIVE ANALYSIS)

MaccoBoe CTpouTENbCTBO 3[aHuil U coopy»keHuil Ha Tepputopun CesepHoro Kaskasa u Kpeima,
I BEJIETCSl MHTEHCUMBHOE NPOMBILUIEHHOE, I'PakKIaHCKOE, T'MAPOTEXHUYECKOE, UPPUTALMOHHOE, J10-
PO>XKHOE M KYPOPTHO-CAHATOPHOE CTPOMUTEJLCTBO, OCJIOXKHSIM U OyAyT OCJIOXKHSITh JIECCOBbIE MpOCa-
JIOYHbIE TPYHTbI, KOTOPbIE B CTENHOI MX YaCTU PacClpOCTPAHEHbI MPAKTUYECKU MIOBCEMECTHO, a B Mpef-
TOPHBIX paiioHaxX BCTPEYarOTCs JJOKAJILHO HA PaBHUHHBIX,, YIOOHBIX [1/11 CTPOUTEJILCTBA YYacTKaX.

B pa6oTe nokazaHo reneruyeckoe euHCcTBO éccoBoit hopmanun CesepHoro Kaskaza u Kpbima,
NPOBEAEH CPAaBHUTEJbHBI AaHAJIM3 COCTaBa M CBOWCTB MPOCAJIOYHBIX I'PYHTOB, JlaHbl PEKOMEH[ALMUU
KPbIMCKUM CTPOMTEJISIM U NIPOEKTUPOBIIMKAM 10 MPUMEHEHNIO HOBBIX METOJI0B OOPLOBI C MPOCAI04HO-
CThIO, 0OcBOeHHbIX Ha CeBepHoM KaBkase.

Kak noka3ana npakTvka CTPOMTENLCTBA, INyOUHHbIE B3PbIBbl — €IMHCTBEHHBIN, Oe3ajbTepHa-
TUBHBII CNIOCOO MOJIHOIO YCTPAaHEHUsI NPOCA0YHOCTH JIECCOBBIX TOUL O0nbLION MoLHOCTH. HecmoTpst
Ha 3(p(PEeKTUBHOCTb YIUIOTHEHUS! MPOCA0UYHBbIX FPYHTOB INyOMHHBIMU B3pbIBAMM, MOCJIEJHUE TIOKA HE
HAalLUTM LUMPOKOro npuMeHeHusi B yciosusix CesepHoro KaBkasa, rjje n€ccoBble IPyHTbI pacpoCTpaHe-
Hbl NMPAKTUYECKU MOBCEMECTHO, @ MOLJHOCTb NPOCAJOYHON TosM AocTuraet 55 metpos. IIposenen-
HbII aHAJIU3 MOKA3bIBAET BO3MOXKHOCTb NPUMEHEHHS] TUIPOB3PLIBHOIO YIUIOTHEHUS] U TPYHTOBBIX CBail
B MIOXOKMX FPYHTOBBIX ycnoBusix Kpbima.

KuroueBblie c10Ba: 1ECCOBbIE MPYHTHI, IPOCA0UYHbIE TPYHTHI, CTpaTUrpadusi, ynioTHEHUE TPYyH-
TOB F'MJPOB3PbIBOM, O0ypOHAOMBHBIE IPYHTOBBIE CBau

Mass construction of buildings, which are located in the North Caucasus and the Crimea territo-
ries, where intensive industrial, civil, hydraulic, irrigation, road and sanatorium-resort construction
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have been complicating in these territories by loess that are common in the steppe and are local in the
flat plots of the foothill areas suitable for construction sites.

The article shows the genetic unity of loess formations of the North Caucasus and the Crimea,
comparative analysis of collapsible soil composition and properties was conducted, recommendations
to crimean builders and designers on application of new methods of dealing with collapsibility which
opened up in the North Caucasus were given

As construction practice has shown subsurface explosion is the single option method of riddance
of collapsibility of the high thickness of layer. In spite of efficiency soil hydraulic subsurface explo-
sion compaction method didn’t widely used in the North Caucasus where loess is common and their
thickness could reach 55 meters. Conducted analysis demonstrate the possibility of using soil hydrau-
lic subsurface explosion compaction and auger placed pressure-injected concrete ground pile under the
similar conditions of the Crimea.

Keywords: loess soil, collapsible soil, stratigraphy, soil hydraulic subsurface explosion compac-
tion, auger placed pressure-injected concrete ground pile.

YK 911.3:314

HUckammes J1.2K.

IF'OPOJACKOE PACCEJIIEHUE KABAXCTAHA: TEHIAEHIIN 1 ®AKTOPHBI

THE URBAN SETTLEMENT IN KAZAKHSTAN: TRENDS AND FACTORS

YpOanuzauusi — OUH M3 BAXKHEWIIMX COLMATIBHO-3KOHOMUYECKUX IPOLECCOB, OMPENEISIOLLIMX
riyOOKYIO0 CTPYKTYPHYIO JudpepeHanyio CylecTBYIOUMX rOpPOJOB U BbI3bIBAIOUMX 3HAUMTEIbHbIE
V3MEHEHUS] B 9KOHOMUKE U COLMAJILHOM XU3HU CTpaHbl. BcecTopoHee n3ydeHue 3TOoro mpouecca MMeeT
00JIbIlIOe HAYYHOE UM MpaKTUYECKOe 3HaueHue. B cTaTbe paccMaTpuBaroTCs pe3ysibTaThl UCCIIEIOBAHMS
ropopackoro paccesneHuss Kazaxcrana Ha OCHOBE aHayM3a YypOAHMCTUYECKOW CUCTEMbI CTpaHbl C
UICTIOJIb30BAHUEM TEOPETUYECKOW 3aKOHOMEPHOCTU (IPABUJIO «PAHT-JIIOJHOCTH», UMEHYEMOHN TaKXe
3ak0oH Ayap6axa-Lunda). [IpeacraBnen 0630p HEKOTOPbIX MoguduKaumil 3akoHa Ayap6axa-Ilunda,
MPOAHAJIM3UPOBAHBI  TOAXO/IbI psla  aBTOPOB, OOBSCHSIOWMX MPUYUHBI COOTBETCTBUSI U
HECOOTBETCTBUE CUCTEMbI FOPOJCKOro paccesjeHus: KazaxcraHa 3aKOHOMEPHOCTH «PaHI-JIFOHOCTB» .
AHanu3 paHroBoro pacnpepesieHusi ropogoB Kaszaxcrana no yucjaeHHOCTH HacesieHusl MOCTPOECHHbIX 1O
naHHbIM Bcecoro3Hon u Byx HaumoHanbHbIX MEpPEnuceil HACEJEHUs, a TaKKe MATEPUAJIOB TEKYILEro
yuera (B 1989 1., 1999 r., 2009 r. u 2016 rr.) noka3as, 4To nepexof] K pbIHOYHbIM OTHOLLIEHUSIM HE BHEC
OXKMIAEMbIX W3MEHEHUI B ypOaHUCTHUYECKYyr0 cuctemy Kaszaxcrana. BbIBlI€HbI NPUYMHBI 3TOrO
SIBJICHUSI.

Kunrouessblie cioBa: ['opojckoe paccenenue Pecny6nuku Kazaxcran; ceTh ropojioB; cuctema ro-
popickoro paccenenust; 3akoH Ayap6axa-Llunda; npaBuno «panr — JIOAHOCTb»

Urbanization is one of the important socio-economic processes associated with deep structural
division of the existing cities and causing significant changes in the economy and social life of the
country. Thorough study of this process is of great scientific and practical importance. The article dis-
cusses the results of empirical research of urban settlement in Kazakhstan, on the basis of the analysis
of the urban system of the country for conformity to the theoretical law rule of "rank - populous", also
known as the Auerbach- Zipf law. The article also presents an overview of some modification of the
Auerbach- Zipf law and considers the arguments of various authors to explain the causes of conformity
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and not conformity to the system of urban settlement patterns. According to the results of the analysis
of the ranking of Kazakhstan's cities by population, and with analysis of Soviet censuses and two na-
tional censuses and current records (in 1989, 1999, 2009 and 2016), it was established that the transi-
tion to a market economy has not brought the expected changes in the urban system of Kazakhstan.

Key words: the city of the Republic of Kazakhstan, a network of cities, urban resettlement, Au-
erbach- Zipf law, the rule of "rank — populous"

YK 631474

Pa3ymos B.B. (Razumov V.V) MougyaHoB 9.H. (Molchanov E.N.)
Pasymona H.B. (Razumova N.V.) lllarun C.U. (Shagin S.1.)

ITopronnenue 3emens B [IpuBomkckom pernone Poccun

Flooding of lands in the Volga region of Russia

AnHoTanums: Ha ocHoBe aHanu3a oOLIMPHON MH(OPMaMK O NpoLeccax MOATONJIEHUS 3eMEJb Ha
teppuropun [Ipusomxckoro pernona Poccuu, npeacTaBiaeHHON B IMTEPATYPHBIX UCTOYHUKAX U B Ma-
Tepuajax 0(PUUMAIBHON FOCYIapPCTBEHHON OTYETHOCTU O COCTOSIHUM U 00 OXpaHe OKpY>Karollew Mpu-
POAHOM U Ie0JIOrMYeCKON Cpefibl, UCTIOJIb30BAHNU 3€MEJIb, BOAHBIX PECYPCOB, COCTOSIHUM 3aLUThI HAce-
JIEHUs] U TEPPUTOPUl OT Ype3BbIYANHBIX CUTYyaUUil MPUPOJHOIO U TEXHONEHHOrO Xapakrepa U Ap.,
BIIEPBbIE CUCTEMATU3UPOBAHBI JAHHBIE O NPOLECCAaX MOCTOSHHOIO Y BPEMEHHOI'O MOATOIJIEHNS, HAOJIIO-
JaeMbIX Ha 3eMJISIX U3y4aeMOro PernoHa, U3y4eHbl IPUYMHbI UX BOZHUKHOBEHUS U PA3BUTUS, MACILTA-
Obl ¥ OMACHOCTD MPOSIBJIEHUS] HA TEPPUTOPUM CyObekTOB PP B npefenax pervoxa.

[IpoBeneHHbI aHaNMU3 Mokasas, 4To Ha Tepputopuu IIpUBOJIKCKOro pernoHa MPOKO Ppacipo-
CTPAHEHO MOCTOSIHHOE MOATOIUIEHNE 3€MeJIb, CBA3aHHOE C MOBBILIEHUEM YPOBHS MOA3EMHBIX BOJ| B pe-
3yJbTaTe NPUPOJHBIX U AHTPONOreHHbIX (pakTOpoB. ECcTECTBEHHBIE MpOLECChl MOATOIIEHUS B OCHOB-
HOM Pa3BUBAIOTCS HA 3€MJISIX, PACIIOJIOXKEHHBIX BOJIM3M BOJOXPAHUIIMIL, B TIOMMAX U HA HAIMOVMEHHbIX
Teppacax pek u ap. TexHoreHHoe NoATOINIEHUE 3eMellb B OCHOBHOM NPUYPOYEHO K KPYIHBIM HACEJIEH-
HbIM ITYHKTaM, PACIIOJIO’KEHHbIX HAa PaBHUHAX U, B OCHOBHOM, CBSI3aHO C yT€YKaMU U3 BOJOHECYILUX
KOMMYHHUKALWIA, 3aII0JITHEHUEM BOIOXPAHUIIALL, HAPYLIEHUEM [TIOBEPXHOCTHOI'O U TMOI3EMHOI'O CTOKA NP1
CTPOUTENBCTBE JOPOT, NPOMBILLIJIEHHBIX IPEAIPUSATUN U [IP.

YacTble M UHTEHCUBHBIE JJOXK/IU U BECEHHE-JIETHE-OCEHHNE MTABOJIKU U M0JIOBOJIbsl, KOTOPbIE MPaK-
TUYECKHN €>XKETO[HO MPOUCXOAAT Ha TEPPUTOPUM PETMOHA, IPUBOJST K BPEMEHHOMY MOATOILUIEHUIO 00-
LIVPHBIX TEPPUTOPUI PETMOHA U 3a4ACTYIO HAHOCST 3HAUUTENbHBIN YIEPO HACEICHUIO U XO3SIICTBY .

Summary: On the basis of the analysis of extensive information on processes of flooding of
lands in the territory of the Volga region of Russia provided in references and in materials of the offi-
cial state reporting on a state and about protection of the surrounding natural and geological environ-
ment, use of lands, water resources, a condition of protection of the population and territories from
emergency situations of natural and technogenic character, etc. data on the processes of continuous
and temporary flooding observed on lands of the studied region are for the first time systematized, the
reasons of their emergence and development, scales and danger of manifestation in the territory of ter-
ritorial subjects of the Russian Federation within the region are studied.

The carried-out analysis has shown that in the territory of the Volga region the continuous flood-
ing of lands connected with increase in level of underground waters as a result of natural and anthro-
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pogenous factors is widespread. Natural processes of flooding generally develop on the lands located
near reservoirs in flood plains and on the nadpoymennykh terraces of the rivers, etc. Technogenic
flooding of lands is generally dated for large settlements, located on plains and, generally connected
with leaks from the water bearing communications, filling of reservoirs, violation of a superficial and
underground drain at construction of roads, the industrial enterprises, etc.

Steady and intensive rains and spring and aestivo-autumnal floods and high waters which almost
annually happen on the territory of the region lead to temporary flooding of extensive territories of the
region and often cause significant damage to the population and economy.

Kumouesbie cioBa: [lopronnenue, ypoBeHb NOA3EMHBIX (TPYHTOBBIX) BOJ], HABOJHEHMSI, TABOJKH,
I0JIOBO/IbS1, OCAJIKU, BOJOXPAaHUJIUILA

Key words: Flooding, level of underground (soil) waters, floods, river flood, high waters, rain-
fall, reservoirs

YK 911.3.

Comnosben U.A.[Soloviev 1.A.]

AanTanuyoHHO-MHTErPalMOHHbIe acNeKThIirocygapcreeHHonnoauTuku Ha Cesepuom Kag-
Ka3e M0 OTHOIIEHNIO K MMMHUTPAHTaM

Adaptation-integration aspects of state policy in the North Caucasus in relation to immi-
grants

B uccaenoBanny, OCHOBaHHOM Ha aKTOBBIX MaTepuajlaX U HayYHOH JIUTEpaType, pacCMaTpUBaeT-
Csl TOCYJApCTBEHHAsl ajlanTallMOHHO-UHTerpayoHHasl noautuka Ha CeBepHoM KaBkase B KOHTeKcTe
VMHOCTPAHHON MUIpalyy, a Tak>Ke e€ TeppuUTOpHallbHbIE acneKkThl. B pabore onpeneneHbl uepapxumye-
CKME€ YPOBHM IOCY[apCTBEHHON MUrpauyoHHoy nommtuku Ha CesepHom KaBkasze, mpuopuTeTHbIE TEp-
PUTOPUU BCEJIEHUS] MIMMUTPAHTOB, a TAKXKE KIIOUEBbIE PABOBbIE, 3KOHOMUYECKHUE U KYJIbTYPHbIE MEPbI
rOCYAApCTBEHHON MOEPXKKM HAMNpABJICHHOW Ha pelIeHUE afanTalOHHO-MHTETPALMOHHBIX MPOOseM
MUIPaHTOB. B uccnenoBaHuu BbISIBJIEHbI 3THUYECKME OCOOEHHOCTM TOCY[APCTBEHHOM aanTalMOHHO-
VHTErPALMOHHON MOJMUTUKU MO0 OTHOLUEHUIO K MHOCTPAHHbIM MUIpaHTaM.B pe3ynbTarax uccrnenoBaHusi
NpPE/ICTABJIEHbl ~ OCHOBHbIE  INPOCTPAHCTBEHHO-BPEMEHHbIE  TpaHC(OpMalMy  aaNTalOHHO-
MHTErpauoHHON nosuTuku Ha CeBepHoM KaBkase no OTHOILEHUIO K MHOCTPAHHBIM MUTPAHTaM.

The study, based on official documents and scientific literature, is considered a state of adapta-
tion and integration policy in the North Caucasus in the context of foreign migration, as well as its ter-
ritorial aspects. The paper defines the hierarchical levels of the state migration policy in the North
Caucasus, the priority areas of introduction of immigrants, as well as key legal, economic and cultural
measures of state support to address adaptation and integration problems of migrants. The study re-
vealed the ethnic features of the state of adaptation and integration policy with respect to foreign
workers. The results of the study presents the basic space and time transformation of adaptive-
integration policy in the North Caucasus in relation to foreign workers.

KuroueBble c10Ba: MUrpaliOHHasi MOJIMTHUKA, a/JallTALlMOHHO-UHTErPALMOHHAs IOJUTHUKA, PErMOo-
HallbHble 0coOeHHOCcTH, CeBepHblil KaBKa3, MHOCTpaHHbIE MUTPAHTHI.

Key words: migration policy, adaptation and integration policy, regional features, the North
Caucasus, the foreign migrants.
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Benok-nonmcaxapuaHple MHKpPOKancyJjbl, cOpMHUPOBaHHbIE Ha MaTPHULIAX Pa3JIMIHON
TPUPOJIBI
Protein-polysaccharide microcapsules formed on matrices of different structures

AHHOTanms: B fgaHHON paboTe paccMaTpuBaeTCsi BO3MOXKHOCTb (POPMUPOBAHUST MUKPOKAICYJI
NyTeM MOCJIONHOW aicopOLUK OMOMOIMAJIEKTPOIUTOB Ha siapax Heopranmdeckoi (dactuupl CaCO;) u
NOJIMMEPHOI TPUPOfbI (MOJMCTUPOIIBbHBIE YacTulpl). Hamu Oblia ocyllecTBiIeHa OUeHKa pa3MepoB Mo-
JIy4EHHBIX MUKPOKAICyJ1, uX hopMa, KOJMYECTBEHHBII BbIXOJl. B KauecTBe BEICOKOMOJIEKYJISIPHOTO 110-
JIMaHWOHa ObL1 Ucnogb30BaH pykouaal (F), B KayecTBe BbICOKOMOJIEKYISIPHOTO MOJIMKATUOHA — ObIUMii
cbiBOpoTOuHblil anbOymMuH (BCA). Ynanenue suep ocyliecTBIsIoCh MyTeM NMoHuxkeHus pH cuctembl
no 4, B ciayyae KapOOHATHOW MaTpULbl, WM BbIMBIBAHUEM C MOMOILBIO TETparuipodypaHa, B ciyyae
HOJMCTUPOJILHBIX HOCUTEJIEH. Y CTAHOBIIEHO, YTO MPUPOAA MAaTPULbl, UCIIONB3YEMOI 17151 (POpMUPOBA-
HMSI MUKPOKAIICYJ1, BJIMSIET HA CTENEHb BKIIFOYEHUS O€JIKa M BbIXOJ] MOJIU3JIEKTPOJIUTHBIX YACTHILL.

KuroueBbie ciioBa: nocioitHast agcopouus, pykounan, BCA, MuUKpokancyJibl

Abstract: In this paper we consider the possibility of forming microcapsules by layer-by-layer
adsorption of polymers on inorganic cores and polymeric nature . Removal of the carbonate cores were
performed by lowering the pH of the system to 4.5. Removal of the polypropylene matrix were carried
out using tetrahydrofuran in the case of polystyrene media. It is established that the nature of the ma-
trix used for the formation of microcapsules, affect the degree of incorporation of protein and the yield
of polyelectrolyte particles.

Key words: layer by layer adsorption, fucoidan, BSA, microcapsule.
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