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PUBUKO-MATEMATHUYECKHE HAYKHA
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METO/I IPEPBIBAHUS TPAJA HA TOJCTYHNAX 3AIUIMIIAEMON
TEPPUTOPUU CO CTOPOHBI BTOPX KEHUS I'PA/TOBbBIX OBJIAKOB
The method of hail interruption near protected area, based on preliminary
impact hails cloud and hails cloudy systems

OnHuM U3 rpaJioONaCHBIX PETHOHOB MUpa siBlisgeTcs peruoH LlenTpansnoro Kaska-
3a. 371eCh OT TPagoOUTUI €KeroaHo THOHET oT 5 10 7 %, a B OTACHbHbBIC TOMBI J0
18 % ypoxasi cenbCKOXO35UCTBEHHBIX KYNbTyp. s mpegorBpamienus yuiepoa B
1967 r. ObuIM HauaThl NPOU3BOJACTBEHHBIE PAaOOTHI. [IprMeEHsTNCh METOIbI KOHKY-
PEHLIMHM U YCKOPEHHUs mpoiiecca ocaakooOpa3zoBanus. HecMoTpst Ha JOCTUTHYTHIE
YCIIEXU B 3TOM PETrHOHE €KETr0JHO OTMEYAINCh U OTMEUAIOTCS CIIy4Yau BhIMAJACHUS
rpajia co 3HAYUTEIBHBIM YIIEPOOM CEIbCKOXO3SIMCTBEHHBIX KyIbTyp. [Ipuumnna:
NEUCTBYIOIIME METOABI BO3JAEHCTBUS HA IPAJIOBbIE IPOLECCHl HE B COCTOSHUU Mpe-
pBaTh BBIMAJCHUE KAaTacTpOo(UUECKOTO Tpajia K MOACTyNaM 3allUlaeMoi TeppH-
topuu. [Ipeioxken MeTon npepbiBanus rpajaa k noactynam 3T mpeaBapuTeIbHBIM
BO3JIEHICTBHEM Ha 00Jjlaka U 00JauyHbIe CUCTEMbI, pPa3BUBAIOIIIUECS HA 3alIUIaeMOU
TEPPUTOPUH CO CTOPOHBI BTOPKEHUS I'pasoBbix obnakoB. B 2004-2008 rr. meTon
MPOIIENT KCIEPUMEHTANIbHYI0 MpoBepky B CTaBpONOJILCKON BOECHU3UPOBAHHOU
CiIy>k0€ M0 aKTUBHOMY BO3JICHCTBHUIO Ha METEOPOJIOTUYECKUE U JApyrue reopusu-
yeckue mporiecchl. [locie ucnblTaHus Ha HE3aBUCMMOM MaTepuaie (usnueckas
3(pheKTUBHOCTH MPEIIOKEHHOTO METOa B cpeaHeM coctaBuia 96,7 %.  Meton
MOXET OBITh PEKOMEHJIOBAH PA3JIUYHBIM CTpaHaM MHpa MPU IUIAHUPOBAHUU U
MPOBEJICHUM MPOTUBOTPATOBOM 3alIUThl U PadOT MO MCKYCCTBEHHOMY YBEJIMYe-
HUIO OCaJIKOB.

KuaioueBble ciioBa: o6siaka U 00JaYHBIE CUCTEMbI, YaCTHUI[bl KPUCTAIIU3YIOIIETO
peareHTa, MUKpO(U3NYECKUN U AUHAMUYECKUN 3aCEBBbI, TPOTUBOTPAIOBAS 3alllM-
Ta, IPEepbIBAaHUE TPaJa.

The Central Caucasus is one of the regions which located in area of grate hail dan-
gerous. Every year we lose from 5 to 7 % of yield after hailstorm. Sometimes the
level of damage reaches 18 %. For prevention of damage was started special manu-
facturing activity in 1967. For it used competition method and acceleration of for-
mation of rainfall. Despite the reached progress in borders of this region was found
out that annually the level of deterioration of yield after hailstorms is rising. The
reason is: existing methods of impact on hail processes are not able to interrupt the
catastrophic hail near protected area. The method for interrupting hail from cloud
and clouds systems, based on the preliminary impact hail clouds and clouds sys-
tems offering. This method has been pilot-tested in the Stavropol uniformed ser-
vices on active impact on meteorological and other geophysical processes in 2004-
2008. The average efficiency of the proposed method was 96.7 % (after testing on



an independent physical material). This method can be recommended for anti-hail
protection services, planning and working on artificial rain enhancement.

Key words: clouds and cloudy systems, particles of the crystallizing agent, micro-
physical and dynamical seeding, anti-hail protection, hail interruption.

Yepsaxkos H.U. [Chervyakov N.L.], JIsaxos IL.A. [Lyakhov P.A.], BainyeBa
M.B. [Valueva M.V.], Kpuosanosa O.B. [Krivolapova O.V.]
CPABHUTEJIBHBIA AHAJIU3 ANIIMAPATHOHM  PEAJIM3AIIUM
CYMMATOPOB HA FPGA

Comparative analysis of adders hardware implementation on FPGA

B nannoit paboTe pacCMOTpEHBI /iBa BUJa CyMMATOPOB, PEAM3YIONINE CIIOKEHUE
IBYX JBOWYHBIX YHUCEI: C IOCIEI0BAaTEIbHBIM MEPEHOCOM W MAPAIUICIBHO-
npedukcHbi. B cTaTbe MNpoOM3BENEHO MOJEIUPOBAHUE OOEUX ApPXUTEKTYyp Ha
FPGA u ux cpaBHutenbHbiil aHann3. Pesynbratel mogenupoBanus 1 4, 8, 16 u
32-pa3psIHBIX YCTPOWCTB TNOKA3aJiM, YTO HCHOJIb30BAHHUE MAPAJIICIBHO-
npeUKCHON apXUTEKTYpPhl JAeT BBIUTPHIII B ckopocTH 10 41% mo cpaBHEHHIO ¢
MOCJIEIOBATENPHON APXUTEKTYPOM 3a CYET YBEJIMYECHUS anNapaTHBIX 3aTpaTr g0
71%. CymMmaropel ¢  NOapayielbHO-IPEPUKCHON  apXUTEKTypOd  CTOUT
WCMOJIb30BaTh JJIA TE€X NPUIIOKEHHM, B KOTOPBHIX TJIABHOM 3aJaydeil SIBISIETCA
JOCTHKEHUE MaKCUMalbHOTO ObicTponeiicTBus. C Japyroil CTOPOHBI, €cClu
TpeOyeTcsl CHI)KEHUE amnmapaTHBIX 3aTpaT U DHEPronoTpedsieHHs, TO B 3THUX
CIIy4asx JIy4lll€ KCIIOJIb30BaTh CYMMATOP C MOCIJIEN0BATEIbHON apXUTEKTYPOU.
KuarwueBbie cioBa: 1mudpoBoe YCTpOHCTBO, CyMMAaTrop C MOCIEA0BATEIbHBIM
MePEHOCOM, TapajuieNbHO-MTPEOUKCHBIA CyMMATOP.

In this work we considered two types of adders for addition of two binary numbers
implementation: carry propagate adders and parallel-pre x adders. In this article
simula- tion on FPGA for both architectures and their comparative analysis is
made. Simulation results for 4, 8, 16 and 32-bits circuits showed that parallel-pre x
architecture using gives the gain in speed up to 41% compared to sequential archi-
tecture through increasing the hardware costs up to 71%. Parallel-pre x adders
should use the for those applications, in which the maximization of speed is the
main objective. On the other hand, carry propagate adder is better for hardware
costs and power consumption decrease.

Key words: digital circuit, carry propagate adder, parallel-pre x adder.

Hcynos K.C. [Isupov K.S.]

AJITOPUTMbBI OHEHKHN MOAYJIAPHBIX YNCEJI B APUPMETUKE C
IUIABAIOIIENA TOYKOHN

Algorithms for estimating modular numbers in oating-point arithmetic

B cucreme ocrarounsix knaccoB (COK) omepanuu clioXeHUsl, BBIUUTAHUS U
YMHOXEHHUSI BBIMOJHAIOTCA NapajlielbHO MO pa3iuyHbIM Iudpam (ocTaTkam)
MOAYJIApHBIX 4yucen. bnaromaps stomy COK wucnome3yercsa misg NOJMy4deHUs
MaKCUMAJIBHOU IIPOU3BOIUTEIIBHOCTH BO MHOTHX MPUIIOKEHUSAX
BBICOKOCKOPOCTHOU KoMIbioTepHON apudmeruku. Omgnako, COK umeer cBou



HEJIOCTAaTKH, OCOOCHHO B OTHOIIEHHM TaKUX BOIPOCOB, KaK OILIEHKA BEJIMYHUHBI
MOJYJISIPHBIX 4ucell. TpaaullMOHHbIE TEXHUKH s oleHKu BenuduHbl B COK,
KOTOpbIE OCHOBAHbI Ha KUTANCKOW TeopeMme 00 ocTaTKax WM MpeoOpa3oBaHUU K
CHUCTEME CO CMENIAHHBIMU OCHOBAaHHUSIMH, MPUBOASAT K JAOBOJBHO MEIJICHHBIM H
Hed(ppeKTUBHBIM peanu3anusaM. s Toro, 4yTtoObl pemuTh 3Ty NpoOjaeMy ObLI
MPEUI0KEH METOJ UHTEPBAIBLHO-MIO3UIIMOHHBIX XxapakTtepuctuk (UI1X). B nannoi
paboTe paccMaTpHUBAIOTCS MPSAMBIE U TOIIAroBble ArOpUTMBI Bhruncienus WUITX B
apudMeTHKe C IaBaroed Touko (PUKCUPOBAHHOU pa3psaHOCTH. s xaxaoro
U3 aJIrOPUTMOB  OLICHUBAETCS CJIOXKHOCTh (B TEPMUHAX dSJIEMEHTapHBIX
apu(pMEeTHUYECKUX ONepalnuii) U TOYHOCTD.

Kuruesble cj10Ba: cucremMa OCTaTOYHBIX KJIACCOB, OLIEHKA BEJIWYUHBI, TOYHOCTb,
BBICOKas MPOU3BOJAUTEIBHOCTD, AITOPUTMBI.

In the residue number system (RNS), the operations of addition, subtraction, and
multiplication are executed in parallel for different digits (residues) of the modular
numbers. Therefore, RNS is used for reaching the maximum performance in many
high-speed computer arithmetic applications. However, RNS has disadvantages,
especially in issues like estimating the magnitudes of modular numbers. Tradition-
al methods for estimating the magnitudes in RNS that are based on the Chinese
remainder theorem, or on the Mixed-Radix Conversion, result in rather slow and
inef cient implementation. For solving this problem, the interval oating-point
charac- teristic (IFC) method was proposed. This paper describes direct and step-
wise algorithms for IFC computation in xed-precision oating-point arithmetic.
Time complexity (in terms of the elementary arithmetic operations) and accuracy
are assessed for each algorithm.

Key words: residue number system, magnitude estimation, accuracy, high perfor-
mance, algorithms.

I'opoenxo U. . [Gorbenko I.D.], Ecuna M.B. [Yesina M.V.], [Tonomaps B.A.
[Ponomar V.A.]

METO/J CJENOM SJEKTPOHHOH MOJNUCU HA DJAJIUNTHYE-
CKHUX KPUBBIX: YCJIOBUA U TPEBOBAHUA

BLIND ELECTRONIC SIGNATURE ON ELLIPTIC CURVES METHOD:
CONDITIONS AND REQUIREMENTS

Pabora nocasilieHa pacCMOTPEHHUIO METOJa CJICTION 3JIEKTPOHHON MOAMKUCHU Ha OC-
HOBe anroputma, kKotopeiii onucad B JICTY ISO/IEC 14888-3:2014 (EC DSA).
PaccmarpuBaeTcss MaTremaThuecKkasi MOJEINb MPOTOKOJIA CIETION 3JIEKTPOHHOM MOJ-
MMHCU HAa OCHOBE CTAHAAPTHOTO anroputMma snekTponHo noanucu EC DSA. IIpo-
BOJIUTCS TMIPOBEPKA 3AIMIIEHHOCTH MPOTOKOJA CIIETNON 3NEKTPOHHON MOAIKUCH Ha
OCHOBE 3TOr0 aJITOPUTMA MO KPUTEPUI0 AHOHMMHOCTHU. [[oka3bIBaercs, 4Tto pac-
CMOTPEHHBIN NPOTOKOJ SBJSETCS 3AMMIIEHHBIM [0 KPUTEPUIO AaHOHUMHOCTH, TO
€CTh HEBO3MOXHO OMNPEAEIUTh aBTOpa MOANMUCAHHOTO JOKyMmeHTa. [IpoBoauTtcs
AHAJIN3 CJI0XKHOCTH BBIMOJHEHUS 3JIEKTPOHHOW MOJAMUCU UCXOA U3 KOJIUYECTBA U



CJIOXHOCTH OTIepalliid, KOTOPhIe HEOOXOIUMBI TIPH PeaTM3aIlui aJTOpUTMa K-
TpoHHOU ToamHcH. CpaBHUBAETCS CIIOKHOCTH BBITOTHEHUS AJITOPUTMA CTaHIAPT-
Hol snekTponHoi noanucu cornacuo JACTY ISO/IEC 14888-3:2014 (EC DSA) u
CJICTION TIOJINKCH Ha €ro OCHOBE. [IpemocTaBisioTcs pe3ynbTaThl CPABHUTEIHHOTO
aHalln3a U Ha €r0 OCHOBE JIEIAI0TCSI COOTBETCTBYIOIINE BHIBOIBI.

KiawuyeBble cjioBa: aHaJIn3, aHOHUMHOCTbD, KpHTCpHﬁ, CJICIIasA IIOAIINCH, CJIOXK-
HOCTb, 3JICKTPOHHAs IOAIINCh.

Abstract. The work is devoted to consideration the blind electronic signature
method based on algorithm, described in DSTU ISO/IEC 14888-3:2014 (EC
DSA). The blind electronic signatures protocol mathematical model based on a
standard electronic signature algorithm EC DSA is considered. It is tested the blind
signature protocol security based on this algorithm by the anonymity criterion. It is
proved, that the considered protocol is protected by the anonymity criterion, that is,
it is impossible to identify the author of the signed document. It is analyzed the
electronic signature complexity based on the quantity and complexity of opera-
tions, which are needed in implementing an electronic signature algorithm. The
standard electronic signature according to the DSTU ISO/IEC 14888-3:2014 (EC
DSA) algorithm execution complexity and blind signature complexity based on it
are compared. The results of comparative analysis are provided and make the ap-
propriate conclusions based on it.

Key words: analysis, anonymity criterion, blind signature, fold-ness, an electronic
signature.

3aiineBa U.B. [Zaitseva .V.]

IPOT'PAMMHASI PEAJIN3ALIUS AJITOPUTMA UCCJIEJOBAHUS HA
YCTOMYUBOCTh MATEMATHYECKOHN MOJEJN CAMOOPIAHU-
3AIINU PBIHKA TPY A

SOFTWARE IMPLEMENTATION OF RESEARCH ALGORITHM ON
STABILITY OF MATHEMATICAL MODEL OF SELF-ORGANIZATION
OF THE LABOUR MARKET

[IpenmoxenHass aBTOPOM MaTeMaTHYECKasi MOJEIb CAMOOPTaHU3AIMU PhIHKA TPY-
Ja JJisl HECKOJBKUX OTpaciell SKOHOMHKHU MO3BOJISIIOT MPpOaHaIu3upoBaTh dhdek-
TUBHOCTh MIPUHATHS TEX WIM UHBIX YIIPABICHUECKUX PEIICHUN U CIPOTHO3UPOBATH
BEPOSTHOCTH Pa3BUTHSI COOBITUI HA PBHIHKE TPYyJa HA OCHOBAHUU OIPEJCICHUS €T0o
YCTOMYMBOIO COCTOSIHUSA. Bxosiue B JaHHbIE MOJIeTH (PEHOMEHOJIOTUYECKHUE ma-
paMeTphl OTKPHIBAIOT BO3MOXHOCTH UCCIIEIOBAHUS BIMSHUASL HA MAKPOIKOHOMUYE-
CKHE TPOIECCHl psila CyOBEeKTUBHBIX (PakTopoB. Pa3zpaboTaHHBIN MpOrpamMMHBIN
nponykt «kEMPOT» sBnsgerca peanuszanneil MaTeMaTHYECKON MOJEIN caMoopra-
HU3AaLUU PBIHKA TPY/a.

KuaioueBble cJjioBa: mareMarudeckas MoOJleNb, cucteMa auddepeHnnanbHbIX
YPaBHEHHUM, PBIHOK TPYyAa, YCTOMUMBOCTB, mporpamma «K EMPOT»



The proposed by author mathematical model of the self-organization of the labor
market for a few of industries enable us to analyze the effectiveness of the adop-
tion of certain management decisions and predict the probability of developments
in the labor market on the basis of determination of its stable state. Phenomenolog-
ical parameters included in this model open the possibility of studying the influ-
ence on macroeconomic processes of a number of subjective factors. The devel-
oped software product «kEMPOT) is the realization of a mathematical model of
self-organization of the labor market.

Key words: mathematical model, the system of differential equations, the labor
market, the stability, program «kEMPOT»

C.I'. Paccomaxun [Rassomahin S.G]|, JlaBposckas T.B. [Lavrovska T.V. |,
Magogeii A.O. [Malofey A.O.]

AHAJIN3 METOJA JJUHEVMHOI'O HEJOUYNUCJEHHOI'O JEKOJINUPO-
BAHUS IICEBJOCJIYYAUHBIX KOJOB

METHODS OF ANALYSIS OF LINEAR INTEGER DECODING PSEUDO-
RANDOM CODES

Hay4HO-TeXHUYECKUI U COLUATIbHO-3KOHOMHYECKHI porpecc B KOPHE U3MEHUIIN
KU3Hb MUJUTMOHOB JIFOJIEH, MPEJOCTaBUB O€3rpaHUYHbIE BO3MOXKHOCTHU JIJISl TIOJTY-
yeHus U ooMeHa uHnpopmarumein. OTHAKO B CBA3U C 3TUM U3 TOJIa B TOJl BO3pacTaeT
KOJIMYECTBO TEXHUUECKUX CPEJCTB OOpadOTKU U mepeaadun HHHOpMaInu, KOTOpbIe
paboTaroT B ceTsax 0ecpoBOHOM CBS3U. JTa MpodiaeMa MPUBOJAUT K HEOOXOAUMO-
CTH pa3pabOTKHA TEXHOJOTHH ISl pallMOHAJIBLHOTO MCIOJIB30BaHUS PaU0YacTOT-
HOro pecypca. Ha ceronHamHuii 1eHb NCEBAOCIYyYaiHOE KOJUPOBAHUE SIBISIETCS
MPaKTUYECKH €IUHCTBEHHBIM CIIOCOOOM MJig oOecrnedeHusl TpedyemMoro ypoBHS
MOMEXO03aIUIIEHHOCTH KOH(pUAeHIIManpHOH HHGOpPMAIMU, LHUPKYJIUPYIOIIEH B
CETH CO CIIyYallHBIMHU M YMBIIUIEHHBIMU yTpO3aMH. T€0peTHUeCcKO OCHOBOM, MO/I-
TBEpXKAAOUIEH KOPPEKTHOCTh JAHHOTO Te3uca, siBiserca padora K. IllenHoHa.
[IpuBeneHbl MPEUMYIIECTBA UCIOIB30BAHUS TCEBIOCTYUYalHBIX KOJIOB, KOTOpPbHIE
MO3BOJISAT CYIIECTBEHHO CHU3UTh KaHAJbHBIE 3aTpaThbl HA Mepeaady, HO MO3BOJISAT
CYILIECTBEHHO IMOBBICUTh CKOPOCTh. OHAKO HA CETONHSIIHUNA JI€Hb 3Ta TEXHOJIO-
I'vsl HE IPUMEHSETCS, TaK KaK JEKOAUPOBAHUE TAKUX KOJIOB, CBSA3aHO C MCIIOJIb30-
BaHMEM IpaBUJIa MAaKCUMAJIbHOTO MPaBAONOA00Us, KOTOPOE sl OJIOKOB JJIMHON
20-30 xaHAIBHBIX CUMBOJIOB SIBJISIETCS BBIYUCIUTEIBLHO HEPEATU3yeMbIM. B cTaTbe
MPEIOKEH METOJ JIEKOJUPOBAHUS TCEBIOCIYyYalHBIX KOJIOB HAa OCHOBE IMpUME-
HEHMSI METO/ia BETBEH U IpaHuIl.

KuroueBblie ciioBa: 1ceBgocCiIydyaiiHble KOABI, JIMHENHBIN KOHTPYIHTHBIN I'€Hepa-
TOp, €BKJIMJO0BO MPOCTPAHCTBO KOJla, METOJ BETBEU M I'PAHMIL, CACTEMBI NIEpeAaun
uH(popmMaruu.

Scientific and technical and social and economic progress changed life of millions
of people, it has given boundless opportunities for receiving and information



exchange. However, in this regard the number of technical means of processing
and information transfer increases from year to year. This problem results in need
of development of technologies for rational using of radio-frequency resource.
Today pseudorandom coding is almost only way for support of required level of
noise protection of confidential information. Advantages of use of pseudorandom
codes which will allow to lower channel costs of transmission, but will allow to
increase speed significantly are given. But today this technology isn't applied
because decoding of such codes is connected to use of the rule of maximum
likelihood. For blocks 20-30 channel characters is computationally infeasible. The
method of decoding of pseudorandom codes on the basis of application of a
method of branches and boundaries is offered.

Key words: pseudorandom codes, linear congruent generator, Euclidean space of a
code, method of branches and borders, systems of information transfer.

Camoiiienko /I.B. [Samoylenko D.V], ®unbko O.A. [Finko O.A.]

OBECHEYEHUE LEJOCTHOCTUA HUH®OPMAIIMA B ABTOHOMHO
I'PYHIIE BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB METO/A-
MU MOJYJIAIPHON APUOMETUKHU

ENSURING THE INTEGRITY OF INFORMATION IN AN AUTONO-
MOUS GROUP OF UNMANNED AERIAL VEHICLES BY METHODS

OF MODULAR ARITHMETIC

PaccmaTpuBaetcsi aBTOHOMHAs TpyImina OECHUIOTHBIX JETAaTEIbHBIX anmnaparoB, a
TaKKe€ BApUAHTHI CTPYKTYPbl BO3MOXKHOW OpraHU3alluid WX B3aUMOAEHCTBUS (1ICH-
TPaIU30BaHHOMN U JeleHTpan30BaHHOW). [Ipyu BHIMONHEHUU CHEIUATbHBIX 3a/1a4
ABTOHOMHAsI TpyIa OSCHUIOTHBIX JIETATENBHBIX almapaToB 00pa3yeT MpoCTpaH-
CTBEHHO-PACIIPEACIICHHYIO0 MacIITA0UPyEMYIO CUCTEMY 00pabOTKH MH(POPMALIIH C
HETpeCcKa3yeMo U JUHAMUYECKU U3MEHSIONIEUCS CTPYKTYPOil, B KOTOPOU BBITIOJI-
HEHHE OCHOBHOM «I11eJIeBOM» (yHKIMU mo o0paboTke MH(POpMAIIMU HAXOIUTCS B
3aBUCUMOCTH OT KOMMYHUKAIIMOHHOUW cpenbl. HecocTosTeIbHOCTh KaHANIOB pa-
JIMOCBS3U JOMYCKAeT BO3MOKHOCTh JE€CTPYKTUBHBIX BO3JCHCTBUM, B YaCTHOCTHU
HEeTMpeHAMEPEHHBIX U OPTAaHM30BAHHBIX MPETHAMEPEHHBIX MTOMEX eI KOTOPBIX
SBJISIETCA HapyIIEHHE KAUYE€CTBEHHBIX XapaKTepUCTUK HHGOPMAIUU, ONpEeesito-
IIUX €€ MPUTOJTHOCTh B PEIICHUH 11€JIEBBIX (YHKIIMN aBTOHOMHOM Irpynmbl Oecu-
noTHBIX JerarenbHbix anmnapatoB (BJIA). KntoueBsiM TpeboBanuem mo obecreue-
HUIO KAUYE€CTBEHHBIX XapAaKTEPUCTUK, MPEAbIBISAEMbIM K UH(POPMAIUU, SBISIETCS
obOecrieueHue ee 1EeTOCTHOCTH Ha BCEX 3Tanax XWU3HEHHOro Iukia. [IpuMensemMbie
KJIACCUYECKHUE METOJIbI 00ecreueHusl 11eI0OCTHOCTH, (P (PEKTUBHO 0OECreunBaioT 1
KOHTPOJHUPYIOT IIEI0CTHOCTh MH(MOpPMAllUM HAa MHUKPOYPOBHE B paMKaxX OIHOTO
BJIA, HO B TO %€ BpeMs HE PEIIA0T 3TOM 3a1a4u Juis rpynmnsl B nenom. [Ipennara-
eTcs JUIsl TaKUX YCIOBUU (DYHKIIMOHUPOBAHMS 3a/ladyy OOECHedYeHUs] U KOHTPOJIS
LETOCTHOCTU MH(OpPMAIIMU OCYIIECTBIATh CIAEAYIOIUM O0pa3oM: COBOKYIMHOCTh
3alIOMHUHAIOIINX YCTPOUCTB, pa3MEIIEHHBIX HA OOPTY pa3IU4HBIX, HO O0BEIUHEH-
HBIX €IMHOU 1enblo ¢yHKIuoHupoBaHus BJIA, paccMaTpuBaTh Kak €JUHYIO CHU-



CTEMY 3alIOMUHAIONIUX YCTPOMCTB, MPEIyCMAaTPUBAIOIIYIO BBEACHUE H30BITOUHO-
CTU B coxpaHsemyto uHpopmanuio. s u30bITOUHOr0 XpaHeHus: uHGopMauu Ha
o6oprax BJIA ucnonb3yroTcsi N30bITOUHBIE MOAYJISIPHBIE TMOJIMHOMHAIBHBIE KOJBI.
[IpenmoxeHHbIl METO MPEAYCMATPUBAET BO3MOXKHOCTh BOCCTAHOBJIEHHUS LIEJIOCT-
HOCTU MH(OPMAIIUU, TOJABEPTHYTON JIE€CTPYKTUBHOMY BO3JEHCTBUIO, MPU STOM U
¢uzmyeckas yrpara HEKOTOPOUl 3apaHee yCTaHOBJIECHHOW MpeAesIbHOM YMCIECHHO-
ctu BJIA He NpUBOJIUT K YACTUYHOM WJIU MOJHOMU €€ MOTEPE.

KutoueBble ci1oBa: OecUIOTHBIE JI€TaTEIbHbIE aNaparhl, KuTackas TeopeMa o0
ocTaTkax, Kpunrorpadus, MOayJsipHas apudMeTHKa, MOJIMHOMHUAIBHBIE KIACCHI
BBIUETOB, [MOMEXOYCTOMUYMBOE KOAUPOBAHUE B KJIACCaX BBIYETOB, CUCTEMA OCTa-
TOYHBIX KJIACCOB, I[EJIOCTHOCTh MH(OPMALIHH.

We consider an autonomous group of unmanned aerial vehicles, as well as options
for the structure of the possible organization of their interaction (centralized and
decentralized). When performing special tasks autonomous group drones form a
spatially distributed and scalable data processing system with unpredictable and
dynamically changeable structure in which the execution of the main "target" func-
tion to process information depends on the communication environment. The fail-
ure of the radio channel is subject to destructive influences, in particular, uninten-
tional and intentional interference of organized purpose is a violation of the quali-
tative characteristics of information that determine its suitability in dealing with
the target group functions autonomous unmanned aerial vehicles (UAVs). A key
requirement to ensure the qualitative characteristics of the requirements for infor-
mation is to ensure its integrity at all stages of the life cycle. Classical techniques
used to ensure the integrity, and efficiently provide control data integrity at the mi-
cro level within a UAV, but at the same time do not solve this problem for the
whole group. It is proposed for such conditions of functioning of the task of ensur-
ing and monitoring the integrity of information as follows: a set of storage devices,
placed on board a different, but united by a common purpose of the operation of
UAVs, considered as a single storage system for the introduction of redundancy in
information stored. For redundant data storage on board the UAV uses redundant
modular polynomial codes. The proposed method provides the ability to restore the
integrity of the data subjected to the destructive influence, and thus the physical
loss of a predetermined maximum number of UAV does not lead to a partial or
complete loss of it.

Key words: unmanned aerial vehicles, the Chinese remainder theorem, cryptog-
raphy, modular arithmetic, polynomial residue classes, noiseless coding in residue
classes, the system of residual classes, the integrity of the information.

A.O. Maaodeii, 10.0. Xapeukuna [A.O. Malofey], [J.O. Kharechkina]

UHTEP®EPEHIINSA IMAPAJIJIEJIBHBIX ®A30-YACTOTHO-
MOIYJIUPOBAHHBIX CHUI'HAJIOB C JBYXKPATHOH ®A30BOH
MAHUNYJISIUAENA



INTERFERENCE OF PARALLEL PHASE-FREQENCY-MODULATED
SIGNALS WITH DOUBLE PHASE-SHIFT MANIPULATION

[IpoBeneHo wucclieqoBaHUE SIBICHUS HHTEP(EpPEHUMHU MapauiedbHbIX (a3o-
4aCTOTHO-MOJYJIUPOBAHHBIX CUTHANOB Buaa Lf-2 ¢ ¢ wenpto onrumusanuu pac-
YyeTa SHEPreTUYECKOro CIEeKTpa 3TUX CUrHaoB. [lomydeHsl pyHKIUU 3HEpreTHye-
CKMX CHEKTPOB I TaKOTO TUIIA CUTHANOB. [Ipu nccaenoBaHuu SIBICHUS WHTEP-
(bepeHuu U1 MapajuleNbHbIX ()a30-4aCTOTHO-MOAYJIMPOBAHHBIX CUTHAJIOB pa3-
JUYHBIX THUIIOB IOKAa3aH IOPSAOK ONPENEICHHUs] KOMIUIEKCHOTO CIEKTpa Iapai-
JEeNbHBIX (PA30-4aCTOTHO-MOAYJIMPOBAHHBIX CHUTHAJIOB C JBYXKpaTHOW (ha3oBOM
MaHHUMYJISIUEN C BBIJEICHUEM MOPsIKa HHTEPHEPEHIIMOHHBIX COCTABISIONINX.

KuaioueBble ciioBa: unrepdepeHius, Gpa3oBasi MAaHUITYJISIUA, CIEKTP CUTHAJIA, Ya-
CTOTa

The investigation of the phenomenon of interference of parallel phase-frequency-
modulated types of signals LLf-2 ¢ in order to optimize the calculation of the en-
ergy spectrum of these signals. There were obtained functions of the energy spec-
tra for this type of signal. In the investigation of interference phenomena for paral-
lel phase-frequency-modulated various types of signals, was set the procedure for
determining the complex spectrum of parallel phase-frequency-modulated signals
with double phase-shift manipulation with the release of the order of interference
components

Key words: interference, phase shift keying, spectrum signal, frequency

C.I'. Paccomaxun, C.I'. Bexanu, O.I1. Manodeii
S.G. Rassomakhin, S.G. Veklich, O.P. Malofey

BUBJIMOTEKA TAJIOHHBIX MOJEJEN CUTHAJIOB ®U3NYECKO-
I'O YPOBHS

THE LIBRARY OF REFERENCE MODELS OF THE PHYSICAL LAYER
SIGNALS

becnpoBoiHas CBSI3b OYEHb HIMPOKO HCIOJIB3YETCS CUCTEMax Iepenadyd UHPop-
Maruu. becrnpoBoHbIE CETH OTIWYAIOTCS OT KaOENbHBIX ceTell Ha (U3NUYECKOM H
YaCTUYHO HA KaHAJIBHOM YpOBHAX B3aumozeiicTBus OSI ncnonb3oBaHUEM pa3HBIX
crioco6oB Moxayiisiiiuu. [IpencraBiena OUOIMOTEKA ATAJTOHHBIX MOJIENIEH CUTHAJIOB
(U3MYECKOr0 YPOBHS, MpeIHA3HAUYCHHAS [l IOCTPOCHUS] MAaTEMAaTUYECKUX MOJIe-
nel TeJIeKOMMYHHUKAIIMOHHBIX MPOTOKOJIOB B cUCTeMax OecnpoBoiHOM cBs3U. [lo-
CTPOCHHE TaKUX MOJIeNIei 00yCI0BICHO HEOOXOIUMOCThIO UCCIIEIOBAHUSI METOI0B
g poBoii 006padoTKKM cUTHAIOB. I TaBHAasT 0COOEHHOCTH TAHHBIX MOJIEJICH 3aKII0-
YaeTcsl B HCIOJIBb30BAaHWU alIreOpamdeckoro MeToja oOpaOOTKH CIIOKHBIX CHT-
HaJbHBIX KOHCTPYKIIHMM, KOTOpash MO3BOJSET YHUTH OT HCIOJIB30BAaHUS METOJa
osicTporo npeoOpazoBanusi Oypre. bubnuoreka coaepkuT 0000IIEHHBIE MOJIETN
curHainoB m-PSK ¢ aGcontoTHON U OTHOCUTENbHOU (pa30BOM MaHUIYJISLIUEN U MO-



nenb OFDM curnana. Peann3oBana BO3MOXKHOCTh MPEACTABICHUSI CUTHAJIA B BUJIE
JTHMCKPETHBIX BBIOOPOK, a TAK)KE 3aIMMCH U CUMTHIBAHUS ¢ (paiina.

KuarueBsble cioBa: Monynsius, cCurian, (pU3N4YeCKUil YpOBEHb, OECIIPOBOJIHbBIC
CeTH, MEKCUMBOJIbHAS HHTEPhEPEHITHUA.

The wireless communication is very widely used information transmission
systems. Wireless networks differ from cable networks on physical and partially on
data link layer OSI in use of different methods of modulation. The library of
reference models of signals of the physical layer intended for creation of
mathematical models of telecommunication protocols in wireless systems is
provided. Creation of such models is caused by need of a research of methods of
digital signal processing. The principal feature of these models consists in use of
an algebraic method of processing of difficult signal constructions which allows to
avoid use of a method of fast Fourier transform. The library contains the
generalized models of signals m-PSK with absolute and relative phase-shift keying
and the signal OFDM model. The possibility of representation of a signal in the
form of the discrete samples, and also record and reading from the file is realized.

Key words: Modulation, signal, physical layer, wireless networks, intersymbol
interference.

B.A. Humban, O.U. Copoxkun, M.A. JIsarun, A.A. bepexHoi,

H.B. Kprwuxkos [Tsimbal V.A, Hoptar V.V., Sorokin O.I., Lyagin M.A., Be-
rezhnoy A.A., Kruchkov N.V.]

MNPABUJIA ABTOMATHU3UPOBAHHOI'O CHUHTE3A KOHEYHOM
MAPKOBCKO#M IENHA, OMMUCHIBAIOIIEN JOBEJAEHUE MHOI'OIIA-
KETHOI'O COOBIIEHUA

B COEJMHEHHUMU «TOYKA-TOYKA»

Rules of the automated synthesis final markovskoy a chain describing finish-
ing of the multipackage message in connection "point-point"

B cratbe paccmaTpuBaeTcsi npuMeHEHHUE O00BEKTHO-BPEMEHHBIX TpadoB sl KOp-
PEKTHOTrO OTOOpaXeHHs IpoLecca rapaHTUPOBAHHOTO JOBEACHMS KajJpa MpU pas-
JUYHOM KOJIMYECTBE TMOBTOPOB W PA3IMYHOM KOJIMYECTBE MAKETOB (KaJIpoB) B
MHOT'OMIAaKETHOM COOOIIEHUU B JIOTUYECKUX COCAMHEHUSIX «TOUYKa-TOUKay, UHPOP-
MaIlMOHHBIM OOMEH B KOTOPBIX OCYIIECTBISETCS MO MPOTOKOIY KaHAIBHOTO YPOB-
Ha Tuna X.25. PazpaboTanbl npaBuia Jijisi aBTOMAaTU3UPOBAHHOTO CUHTE3a MaTpU-
bl IEPEXOHBIX BEPOATHOCTEH U MATPHUIIBI IIAr0B MEPEX0/I0B, HEOOXOIUMBIX IS
UCCIIEIOBAHUSI ONEPATUBHOCTH (IO BEPOSITHOCTHO - BPEMEHHBIM XapaKTEPUCTHU-
KaM) JJOCTaBKM MHOTOIAKETHBIX COOOIIEHUI B cCUCTeMaX Mepeayu TaHHBIX C pa3-
JUYHBIMU MapaMeTpamu. PazpaboTaHHbIN HAyYHO-METOIUUECKUI anmnapat sBJIsSeT-
CS OCHOBOW I JaJbHEMIIEr0 MCCIEAOBAHUS 3aBUCUMOCTH BEPOSITHOCTH OIEepa-
TUBHOTO JIOBEJICHUSI MHOTOMIAKETHBIX COOOIIEHUN B CUCTEMAX Mepe/layu IaHHBIX C
Pa3IMYHBIMU MMapaMETPAMH: KOJIUYECTBO MUCTOUYHUKOB, KBUTAHLINM, MOJy4YaTeIeH,



a TaKkKe MpU pa3HON JUIMHE MaKeTa, KBUTAHIIMH, CKOPOCTH Iepenadyn uHdopMa-
1007078

KuaroueBble cioBa: morioniaroiiasi KOHEUHas MapKOBCKasl 11€Tb, MHOTOITAKETHOE
coOOllIleHHe, CUCTEMa TepeAady JaHHBIX, BEPOSTHOCTHO-BPEMEHHbBIE XapaKTEpH-
CTUKH, paJIioKaHal, 00bEKTHO-BPEMEHHOM Ipad.

The article deals with the application of objective-time counts for correct display
of the process of finishing of a shot at various quantity of repetitions and various
quantity of packages (shots) in the multipackage message in logic "point-point"
connections the information exchange in which is carried out according to the pro-
tocol of the channel level of X.25 type. Rules are developed for the automated syn-
thesis of a matrix of transitive probabilities and a matrix of the steps of transitions
necessary for the research of effectiveness (under likelihood-time characteristics)
of the multipackage messages delivery in the data transmission systems with vari-
ous parametres. The scientific and methodological apparatus developed is the basis
for further study of the dependence of the probability of the multipackage messag-
es prompt delivery in the data transmission systems with different parameters: the
number of sources, receipts, recipient, and also at different length of the package,
the receipt, the transfer rate of information.

Key words: absorbing final markovskoy chain, multipackage message, data
transmission system, likelihood-time characteristics, radio channel, object-time
count.

HAYKU O 3EMJIE

Besoyce B.H. [Belous V.N.], Kyxapyk MLIO. [Kukharuk M.J.]
PACTUTEJIBHBIE COOBIHIECTBA OBHAXXEHUH KOPEHHOM IIO-
POJIbl CEBEPO-3ATIAJIHBIX NMPEJIEJIOB CTABPOIIOJBCKOM BO3-
BBIHLIEHHOCTHU

Plant communities on bedrock outcrops in the north-western part of the Stav-
ropol Upland

B cratbe oTpakeHBl pe3yiabTaThbl U3y4YeHUS NETPOPUTHBIX COOOIIECTB CTEMHBIX
nanamagdToB CTaBpononabCKoil Bo3BbIIEHHOCTU. OOcyxkaaerca Quopuctuyeckas
U DKOJIOTUYECKasi CTPYKTypa (PUTOLIEHO30B HA M3BECTHAKOBBIX OOHAXKEHUSIX MaTe-
PHUHCKOM MOPOJIBI.

B pesynberare uccienoBanuii, npoBen€HHbIX B nepuon 2015-2016 rr., B coBpe-
MeHHOU (rope meTpodUTHBIX cTeneil BhISIBICHO 151 BUI BBICHIMX PACTEHUHU.
[IpuBenenst onucanus 12 yuérHbix miomanok. [IpeacraBnena ¢puroneHoTuueckas
TabnMIa, 1aHa XapaKTePUCTHKa COOOLIECTB, OMUCcaHa UX CTpykTrypa. OOunue BH-
JI0B, paclpefiesieHle MO 3JeMeHTaM penbeda U cooOlIecTBaM ONpPENessiii JKC-
MEpTHO HAa OCHOBE MOoJeBOM MHGOpMaruu. BhIsBIeHB 0COOEHHOCTH COOOIIECTB,
(dakTopbl UX MpocTpaHCTBEeHHON muddepenuuannu. CrenaHo MNPeanoaoKeHue,
4TO (paKTOpaMHU, ONPEESIAIONNMU pPa3HOOOpa3ue NeTpoPUTHON pacTUTEIHLHOCTH B



WCCJICIOBAHHOM PETHOHE, SIBISIOTCS CTETCHb Pa3pylIeHUsS MATEPUHCKOW TOPOJIBI
Y Pa3BUTHUS IMOYBBI, BHICOKASI HHCOJISIUS U C1a00€ YBIIAXKHEHNE DKOTOTIA.
[lerpodutHbie cOOOIIECTBA OTIMYAIOTCA BUAOBBIM OOTaTCTBOM U MPEJCTABISIOT
3HAYUTEIBHBIN MPUPOJOOXPAHHBIA HHTEPEC; BKIIOYAIOT TaKWE PEAKUE W UCcYe3a-
rommue Bujbl, kak Medicago cancellata, Iris pumila, Orchis tridentata, Crocus retic-
ulatus, Scabiosa isetensis, Thymus daghestanicus, Euphorbia glareosa, Gypsophila
glomerata, Polygala sosnowskyi, Psephellus annae, Linum tauricum, Salvia nutans,
Hedysarum biebersteinii, Artemisia caucasica, Astragalus calycinus, A. pseudota-
taricus, A. bungeanus u T. 1.

[TokazaHo, 9YTO KAMEHHCTBIE CTETIM BAKHBI JJII COXPAHEHUST OMOJIOTUYECKOTO Pa3-
HOOOpa3us PEruoHa; MeCTOOOUTAHUS PEIKUX BUOB MMEIOT HAYyIHOE 3HAUCHUE.
Hamumuy u3bICKaHUSMHA MBI CTPEMUIIUCH MTOAYCPKHYTh PETHOHATBHYIO CTICTTHPUKY
WCCJICIOBAHHBIX  COOOIIECTB, OOYCIOBICHHYIO TeorpaduIecKuMH, SKOJIOTO-
[IEHOTUYECKUMHU U UCTOPUIECKUMH OCOOCHHOCTSIMH.

KiioueBbie c10Ba: KaMEHHCTBIE CTEIH, W3BECTHSAK, MPOCTpaHCTBEeHHAs audde-
pEeHIMAINS, PEIKUE BUIBI pacTeHUH, siapo ¢uopsl, [IpeakaBkasbe

The article reflects the results of studies on stony communities of Upland Stavro-
pol’s steppe landscapes. The floristical and ecological structure of the phytocoe-
noses on calcareous bedrock are discussed.

As a result of the floristic studies in 2015-2016, we found out the modern stony
steppes’s flora consists of 151 higher plant species. We registered 12 distinctive
sites. Also the phytocoenotic table and the characteristics of the communities are
represented; their vegetation structure has been described. Species’s abundance,
distribution of relief elements and communities determined by the expert on the
basis of field information. Both the perculiarities of communities and the factors of
their spatial differentiation have been characterised. The main factors that influ-
ence the development of vegetations in question are abrasion and denudation pro-
cesses. The petrophytic steppes are formed by limestone in the studied area. The
plant communities occur on rocky slopes with poor integrity of bed-rock and de-
velopment of soil cover, high insolation and low moistening of the ecotope.

The petrophytic communities differ in the range of species, including rare and en-
dangered ones such as: Medicago cancellata, Iris pumila, Orchis tridentata, Crocus
reticulatus, Scabiosa isetensis, Thymus daghestanicus, Euphorbia glareosa, Gyp-
sophila glomerata, Polygala sosnowskyi, Psephellus annae, Linum tauricum, Salvia
nutans, Hedysarum biebersteinii, Artemisia caucasica, Astragalus calycinus, A.
pseudotataricus, A. bungeanus etc., which have significant value for nature protec-
tion purposes.

Stony steppes’s flora are an important object for biological diversity conservation
and rare calcareous plants protection in the region. The habitats of rare species
have scientific value.

In our research we sought to emphasise regional specificity of studied communi-
ties, due to the geographical, ecological and historical features of the coenotic.

Key words: petrophytic steppes, limestone, spatial differentiation, rare plant spe-
cies; core of flora, Ciscaucasia



Besoycos A.W. [Belousov A. 1.], bausno JI.B. [ Blizno L. V.]
OIITUMUM3BALIUA HUCHOJb30BAHUA ITPUPOJHBIX AKTHUBOB B
IKOJIOI'O-OPUEHTUPOBAHHBIX CUCTEMAX YYETA U CTATH-
CTUKU

Optimization of use of natural assets in environmental-oriented accounting
systems and statistics

B cratbe moka3aHbl CYIIHOCTHBIE OCOOEHHOCTH KaTeTOPUU «IIPUPOJIHBIE aKTUBBD,
KaK C 9KOJIOTUYECKON, TaK U C AHTPOIOLEHTPUUECKUX TOUEK 3PEHHS, CIIOCOOBI X
OTPaXEHUSI B CUCTEME YYETHO-AaHAIIMTUYECKUX KoopauHar. OHa OTpakaeT BO3-
MOKHOCTH Pa3JIMYHBIX BHJOB OLIEHOK MPUPOJHBIX AKTUBOB C BBISIBICHUEM IOJIO-
KUTEIIbHBIX U OTPULATENBHBIX ACIMEKTOB PBIHOYHOW, MPAMON HEPBIHOYHOW H
KOCBEHHOM HEPBIHOYHOM OLIEHOK MPOLIECCOB Mpupononons3oBanus. [lokazana
HEOOXOJIUMOCTh HCIOJIb30BAHUSI KOMILIEKCHOTO JKOJIOTO-3KOHOMUYECKOr0 yueTa
MPOLIECCOB MPUPOAONOIB30BAHUS, MO3BOISIONIETO0 CYIIECTBEHHO YIYYIIUTh HC-
CJIeIOBaHUs B paMKaxX KOHIIENIIMU YCTOWUMUBOrO pa3Butus. B pabote npennoxeHa
0JI0YHas CUCTEeMa JKOJION0-3KOHOMHYECKOT0 M3YUEHHS] B3aMMOOTHOIIEHUM MEXY
3JIEMEHTAMH TIPUPOAHOM CpPElIbl U 3KOHOMHKH C UCIOJIb30BAHUEM COOTBETCTBYIO-
MM 00pa3oM arperupoOBaHHOIO U J€3arperupoBaHHOrO MoKa3aTese.

Kurouesble c10Ba: NpUPOIHBIE AKTUBBI, 3KOJIOT0-3KOHOMUYECKUN YUET, PECYPCHI,
YCTONYMBOE Pa3BUTHE.

The paper shows the essential features of the category «natural assets» with both
ecological and anthropocentrical points of view, including possibilities of their re-
flection in the accounting and analytical coordinates system. It reflects the possi-
bilities in different types of natural assets assesments, identifying positive and neg-
ative aspects of market, non-market direct and indirect non-market valuations in
nature processes. The necessity of using the integrated environmental-economic
accounting in nature processes can greatly enhance research in the framework of
the concept in sustainable development. It is proposed in article the environmental-
economic study in relationship between the natural environment and economy el-
ements using appropriately aggregated and disaggregated indicators.

Key words: natural assets, environmental-economic accounting, resources, sus-
tainable development.

I'acymoB P. A. [Gasumov R. A.], IlImxanueBa WM. C. [Shikhaliyeva L.S.],
HUckannepoBa WU. U. [Iskanderova L.1.]

HUCCIEJOBAHHUE IIOTEPHb JABJIEHUA IIPU  JABUXEHUH
I'A3OKNIKOCTHBIX ITIOTOKOB B BEPTUKAJIBHBIX TPYBAX
INVESTIGATION OF PRESSURE LOSS DURING THE OF GAS-LIQUID
FLOW IN VERTICAL PIPES

Ha 3akiarounTenbHOM craguun p33pa6OTKI/I ra3oBBIX M Ia30KOHACHCATHBIX MCCTO-
pO)KI[eHI/Iﬁ BO3HUKAIOT OCJIO)KHCHHUSA, KOTOPLIC YXYyAIIAOT YCJIOBUA SKCILNTyaTallnn



CKBAXXUH U CHUXAIOT JOOBIBHbIE BO3MOXHOCTU. OJIHUM U3 HUX SIBJISIETCS HAKOII-
JIEHWE B CTBOJIE CKBAXKHMH >XKHJIKOCTH, KOTOpas M3-3a HEJOCTATOUYHOW CKOPOCTHU
BOCXOJISIIIIETO MOTOKA ra3a HE BBIHOCUTCS HA MMOBEPXHOCTb.

Kak u3BecTHO, MOCTYIUIEHUE MOJOIIBEHHON BOJBI B CKBAXKUHY OOYCJIOBJICHO KaK
OOIIIUM MOBEMOM TPAHUIILI pa3jiesia BOJbI U ra3a BCJIEACTBUE MAJCHUS JABIICHUS
B ra30BOM YaCTH IUIACTa, TaK U JIOKAIbHBIM MOJHATHEM 3TOW TpaHUIIBI B MpHU3a-
0oitHOM 30HE MOOBIBAIOIIEH CKBAaXKUHBI U 00Opa30BaHHEM TaK HAa3bIBAEMOT'O BOJIS-
HOT'O KOHYcCA.

Oco0EHHOCTH TEXHOJIOTUYECKUX PEKUMOB pabOThI CKBAXUH C BOJIOMPOSIBICHUSIMU
TpeOYIOT YTOUHEHUS] PAacUeTOB MaJeHUMN JaBICHUM HA BCEM IyTH JABMXKEHHMS Tasa:
oT koHTypa nutanus K [13I1, nanee ot BHemHen rpanuusl 1311 k koHTYpYy CKBa-
UHBI, 3aTEM JIBUKEHUE B 00BbEME YaCTUYHO WJIM MOJTHOCTBIO 3aOJHEHHOTO BO-
70¥1 320051 M, HAKOHEIl, BBEpPX OT OamiMaka HacocHO-kommpeccopHbix Tpyo (HKT)
710 YCThsI.

JInsi TOHMMaHUSA TPOIECCOB TMOAbEMAa JKUIKOCTH M3 CKBaXUH, YMEHUS
MPOEKTUPOBATH YCTAHOBKU M BBIOOpAa MAaTepUaioB HEOOXOJHUMO 3HATh 3aKOHBI U
napaMeTpsbl ABMKeHUs ra30xxuakocTHbix cmeceit (I7KC) B Tpybax.

KuaiwoueBble  c10Ba:  CKBaXXHMHA, Ta30KUJKOCTHBIE  CMECH,  JIaBJIICHUE,
MECTOPOXKICHUE, HACOCHO-KOMITPECCOPHBIE TPYOHI.

In the nal stage of gas and gas condensate elds development there are
complications that worsen the conditions of wells operation and reduce production
opportunities. One is the accumulation of uid in the well bore, which is due to lack
of upward gas ow velocity is not brought to the surface. As is known, the bottom
water ows into the well not only due of general rise of gas-water interface because
of pressure drop in the gas reservoir portion, but local rise near the bottomhole of
production well and formation of so-called water-cone. Features of technological
operation modes of wells with water seepage require clari cation calculation
pressure drop all the way of gas motion: from the supply circuit to the bottomhole
formation zone, then from the outer limit of the bottomhole formation zone to the
outline of well, and then the motion in the amount of partially or completely lled
with water bottom and nally, up from the shoe tubing to the mouth. To understand
the processes of liquid recovery from wells, the ability to design the installation
and material selection it is necessary to know the laws and parameters of
movement of gas-liquid mixtures in the pipes.

Key words: well, gas-liquid mixture, pressure, eld, tubing.

KepumoB A-I'. T'. [Kerimov A-G. G.], 3enun /. HU. [Zenin D. L],
Kepumona E. I'. [Kerimova E. G.], Teaenbko /I. C. [Telenko D. S.]

MPUMEHEHHUE TEXHOJIOTUN «(AMHTEJUIEKTYAJIBHAS CKBAKH-
HA» JJIS1 KOHTPOJISA DKCILTYATALMHA TOJA3EMHOI'O XPAHU-
JIMIIA TA3A

APPLICATION OF TECHNOLOGY “INTELLIGENT WELL” FOR ORE-
PATION MONITORING OF UNDERGROUND GAS STORAGE



B pabote paccmaTtpuBaeTcs METOA OCYHIECTBICHUSI KQUECTBEHHOIO KOHTPOJIS pa-
00TbI mo3eMHOro xpanmnuina raza (I1XI") — Meton nnsg uzyueHust TUHAMHUYECKUX
MIPOLIECCOB B MEPUO/IBI 3aKaUKU U 0TOOpa raza B MacluTade peaJbHOr0 BPEMEHHU.

TexHoIOruu METOJI0B MPOMBICIOBON T€OPU3UKUA CO BPEMEHEM YCOBEPILIECHCTBY-
IOTCSl U MIPOTPECCUPYIOT 33 CUET UCIOJIb30BAHUS HUPPOBBIX TEXHOJIOTUNA U OIMTO-
BOJIOKOHHOTO KaOensi. TexHonorus «MHTemIekTyanbHas CKBaXHMHA» — ATO KOM-
ieKc nudpoBoro 060pyA0BaHUS CKBAKUHBI, BKIIOYAIOIIHNI B ce0st Habop uudpo-
BBIX MEPBUYHBIX MPEOOpa3zoBaTeieid, pacmoaralommnxcs M0 CTBOAY CKBAXHUHBI, U
Ha3eMHYIO TEJIEMETPHUIO JIJIsl HEMPEPHIBHOT'O aBTOMATUYECKOT0 cOopa uH(popMaIuu
O CKBa)KMHE.

B pabote npuBoasiTcs ycnoBusl MpUMeHEHUs onTuyeckoro BosiokHa (OB), ero oc-
HOBHBIE MpeuMyilecTBa. PaccMarpuBaercs yao0cTBo ucnonb3zoBanust OB mist pe-
LWIEHUs 3a4a4 JKCIUIyaTaUMOHHOro MoHuTOopuHra IIXI' B HMHTEIUIEKTyaJIbHBIX
ckBaxuHax. [IpuBefeHa cxema KOHCTPYKIIMM OINTOBOJOKOHHOTO KaOens, cocTaB
BCEU KOHTPOJIBHO-U3MEPUTENHHON CUCTEMBI U TPEOOBAaHMS, KOTOPHIM OHA yJIOBJIE-
TBOPSIET.

KuaroueBsle caoBa: noazemuoe xpanuwiuiie raza (I[1XI'), nudpossie TexHomOrMHU,
onTtudyeckoro BoiokHO (OB), mHTemIeKTyadbHas CKBa)KMHA, SKCIUTyaTallMOHHBIN
MOHUTOPHUHT, ONITOBOJIOKOHHBIN Ka0ellb, KOHTPOJIbHO-U3MEPUTEIbHAS CUCTEMA.

The article reviews the method of quality control of the underground gas storage
(UGS) operating — a method for examination of dynamic processes in periods of
gas injection and extraction in real time.

Techniques of field geophysics are perfecting with time and progressing through
the usage of digital technologies and optical fiber cable. The technology called “In-
telligent well” — is a set of digital borehole equipment, including a set of primary
digital converters, that are located in the wellbore, and ground telemetry for con-
tinuous automatic collecting of information about the well.

The paper presents the conditions of usage of the optical fiber (OF), its main ad-
vantages. The article considers the convenience of usage of optical fiber for solv-
ing the problems of UGS operational monitoring in intelligent wells. The item
shows the design scheme of the optical fiber cable, the composition of the entire
test and measurement system and the requirements it meets.

Key words: underground gas storage (UGS), digital technologies, optical fiber
(OF), intelligent well, operational monitoring, optical fiber cable, test and meas-
urement system.

Ilerpenko B.U., Ilerpenxko H.H., Ilerpenxko U.H. [Petrenko V.I., Petrenko
N.N., Petrenko I.N.]

I'A30O9BAINIOPUT'EHHAA BJIAT'A KAK I'EOJIOI'O-
TEOXUMHNYECKHUHN ®PEHOMEH IIJIAHETAPHOI'O MACIIITABA



GASEVAPORATED MOISTURE AS THE GEOLOGIC-GEOCHTMICAL
PHENOMENON OF THE PLANETARY SCALE

VYxke cam mpoiiecc 00pa3oBaHUs Ta303BANOPUTEHHON Blaru SABISETCS YHUKATbHBIM
F€OXUMHUYECKHUM SIBIICHUEM. JTO HAIJISIAHO JI0KA3bIBAETCS] IPUCYTCTBUEM BOASHOTO
rapa B Ta30BbIX U FA30KOHICHCATHBIX 3aJieKaX B 30HAX 36MHOM KOPBI, B KOTOPBIX
13-3a BBICOKOTO (DJIFOMTHOTO JIaBJICHUS BOJIa MOKET HAXOJIUTHCS TOIBKO B KUIKOU
(daze B mpeaenax NOKPUTHYECKUX TemmepaTyp ais npecHoit Boawl (374 °C) u ee
paccoiioB (450-700 °C). IlosiBneHue B 3TOM 30HE, BCET/Ia BOJOHACHIIIIEHHOM, CBO-
0O0JIHOTO CKOIUICHUS Ta3a, OT 3apOJBIIIEBBIX My3bIPHKOB JI0 IENBIX 3aJIeKEU, Mpu-
BOJUT K 00pa30BaHMIO TBOWHOW CUCTEMBI B BU/JIE MMApOra3oBbIX cMeceil. B mocinen-
HUX BCErJa MPUCYTCTBYET BOJSHOU Map, KOTOPHIA CleayeT Ha3bIBaTh ra303Baro-
pUTEHHOU Biaroi (BoJAsIHOM map, oOpa30BaBIIMICA B pe3ysibTaTe UCTAPEHUS BObI
ra3oM), 4To JOKa3aHO MHOTOUYHCICHHBIMU HKCIEPUMEHTAMH B YCTAHOBKAX BBICO-
KOT'O JIaBJICHUSI 1 MHOTOJIETHEN pa3pabOTKON MHOTOUYUCIEHHBIX OT€UYECTBEHHBIX U
3apyOeXKHBIX Ta30BBIX U T'a30KOHJIEHCATHBIX MECTOPOXKICHUM (THICSYU MECTOPOK-
JIEHUI), a TaK)Ke ra30BBIX IIANOK He(Tera3oBhIX 3ayexeil. Biaroconepxkanue na-
pOTa3oBBIX CMecer 3aBUCUT OT mpupoisl raza (CO,, CO, COS, CHy, H,S, N,, H,,
NH;, SO,, SOs, He, Ar, Xe u ap.), TepM0oOapuUIECKUX MapaMeTPOB CUCTEMBI (B Me-
CTOPOXJEHUSX YTIEBOJOPOIOB IIACTOBBIE JABJICHUE U TeMIlepaTypa), MUHEpalu-
3aIluu COMPSIKEHHOW € ra3oM BOJBI (B 3aJie’kax ocTraroyHas Boja). ['azosBamopu-
reHHas Bjara u e€ JIepuBaT B BUJ€ KOHJICHCAIITMOHHOUN BOJbI YU4aCTBYET B MPOSIBIIC-
HUU MHOTHX T'€0JIOTO-TE€OXUMUYECKUX MPOIIECCOB KAK B 3aJ€XkKaX YriIeBOJOPOJ0B U
B MOJA3EMHBIX XPAaHUJIUIIAX Ta3a, TaK U B KOHTUHEHTAJIbHON U OKEaHHUYECKON 3eM-
HOM Kope. BaxkHON 0COOEHHOCTBIO ra303BAIOPUTEHHON BIIaru SIBJISIETCSI MaccoIle-
PEHOC XMMUYECKUX DJIEMEHTOB, YTO MO3BOJSET MPEANONIOKUTh O BO3MOKHOM HU3-
BJICUEHUHU PAJIa XUMHUUYECKUX AJIIEMEHTOB, BKJIIOUasl PEJIKUE 3€MJIM, U3 MPUPOIHBIX
BOJI, BKJIIOYasi MOPCKYIO0 Boay. Pe3ynbratamMu naHHON paOOThI SIBISIFOTCS MHOIO-
JIETHUE KPOTOTIUBbBIC UCCIIEIOBAHUS IO 3aTPOHYTOM Mpoldieme.

KuaioueBble ciioBa: ras, Boja, maporazoBasi CMECh, XUMHUECKUE IJIEMEHTHI, Mac-
COIEPEHOC.

The process of forming the gasevaporated moisture is already being itself the
unique geochemical phenomenon. This has visually been proved by the presence
of aqueous vapour in the gas and gas-condensate deposits of the zones of the earth
core in which owing to high fluid pressure the water can be present only in a liquid
phase within the undercritical temperatures for fresh water (373 °C) and its brines
(400-600 °C). The appearance in this zone, as a rule, always watersaturated, of the
free gas accumulation, from nucleus bubbles to the whole deposits, leads to the
formation of the double system as vapourgas mixtures. In the mentioned mixtures
the aqueous vapor is always present of gasevaporated moisture (aqueous vapour
formed as a result of the gas free accumulation which evaporated the liquid water).
This had been proved by the nomerous experiments in the high pressure installa-
tions and by the development of numerous domestic and foreign gas and gas-
condensate deposits and also the caps of oilgas deposits. The moisture content of



the vapourgas mixtures depends on the gas ,moistures (CHy4, CO,, H,S, N, and so
on), thermobaric parameters of the system (that is, pressure and temperature in the
hydrocarbon deposits), mineralization of the water conjugated with gas) the resid-
ual water in the deposit.

Gasevaporated moisture and its derivate as the condensational water takes part in
the manifestation of a great number of geologic and geochemical processes both in
the hydrocarbon deposits and in the earth core. The important peculiarity of the e
gasevaporated moisture is mass transfer of chemical elements including rare
earths. the results of the given work have been the laborious investigations on the
mentioned problem for many years.

Key words: gas, water, vapourgas mixture, chemical elements, mass transfer.

Besoycos A.W. [Belousov A.lL], bausuno JI.B. [Blizno L.V.]

OIITUMUBAIUA UCITOJIB3OBAHUSA ITPUPOAHBIX AKTUBOB B
IKOJOI'O-OPUEHTUPOBAHHbBIX YYETHO-AHAJIUTUYECKHUX
CUCTEMAX

Optimization of use of natural assets in environmental-oriented accounting
and analytical systems

B craTee moka3aHbl CyIIHOCTHbIE OCOOEHHOCTH KaTErOpHUH «IIPHUPOJHBIE aK-
THUBBD) KAK C DKOJIOTMYECKOW, TaK M C AHTPONOLICHTPUYECKHX TOYEK 3PEHHS,
CHOCOOBI MX OTPAXKEHHSI B CUCTEME YYETHO-aHAJIUTHYECKUX KoopauHaT. OHa
OTPa)KaeT BO3MOYKHOCTH PAa3JINYHBIX BHJOB OLlE- HOK NPHUPOIHBIX AKTHBOB C
BBIIBJICHUEM ITOJIOKUTENIBHBIX M OTPULATEIBHBIX ACHEKTOB PBIHOYHOW, MPAMOM

HEPBIHOYHOU 151 KOCBEHHOM HEPBIHOYHOU OLICHOK IPOLIECCOB
MPUPOAOTIOIB30BAHHS. IToka- 3aHa  HEOOXOJMMOCTh HCTIOJIb30BaHUS
KOMIIJIEKCHOTO HKOJIOTO-DKOHOMHUYECKOT O ydera IIPOLIECCOB

MPUPOJOTNIOIB30BaHMNS, MO3BOJISIIOIIETO CYNIECTBEHHO YJIYUYIIUTh UCCICIOBAHUSA B
paMKax KOHIEM- MM yCTOMYMBOTO pa3BuTusi. B paboTe mpennoxkeHa OJioyHas
CUCTEMA  DKOJIOIO0-3KOHOMHYECKOTO  M3YYECHHMS  B3aWUMOOTHOIICHUWA  MEXIY
3JIEMEHTaMH TPUPOJHOM cCpelbl M HDKOHOMHKM C  HCIOJb30Ba- HUEM
COOTBETCTBYIOIIIMM  00pa3oM  arperupoBaHHOTO U JIe3arperupoOBaHHOTO
oKazaTeJjeH.

KiawueBble cj0Ba: NOPUPOAHBIE AKTHUBBI, JKOJIOrNO-3KOHOMUYECKUN  YUET,
MPUPOJOTNIOIB30BAHHE, PECYPCHI, YCTOUUNBOE PA3BUTHE.

The paper shows the essential features of the category «natural assets» with both
ecological and anthropocentrical points of view, including possibilities of their re
ection in the accounting and analytical coordinates system. It re ects the possibili-
ties in different types of natural assets assesments, identifying positive and nega-
tive aspects of market, non-market direct and indirect non-market valuations in na-
ture processes. The necessity of using the integrat- ed environmental-economic ac-
counting in nature processes can greatly enhance research in the framework of the
concept in sustainable development. It is proposed in article the environmental-
economic study in relationship between the natural environment and economy el-
ements using appropriately aggregated and disaggregated indicators.



Key words: natural assets, environmental-economic accounting, environ- mental
management, resources, sustainable development.

Iomocsan A.A. [Potosyan A.H.]

CEJBbCKHE MECTHOCTH KAK HPEAITIOCBIVIKA 2®PEKTUBHOI'O
UCHOJIb30BAHUS TEPPUTOPUIM TI'OPHBIX PETUOHOB (HA IIPU-
MEPE PECIIYBJIMKU APMEHUNA)

RURAL AREAS AS A PREREQUISITE FOR THE EFFICIENT USE OF
THE TERRITORIES OF MOUNTAINOUS REGIONS (ON THE PATTERN
OF THE REPUBLIC OF ARMENIA)

OrpaHu4eHHOCTh TEPPUTOPUATIBHBIX pecypcoB PecmyOnuku ApMeHHUs AUKTYET
HEOOXOAUMOCTh Oosiee I(PGHEKTUBHOTO U IIEJICHANPABICHHOTO HCIOJb30BaHUS 3€-
MEJNbHBIX PECYPCOB, YTO OCOOCHHO BaXXHO B YCIIOBHUSX CIIOXKHOTO TMOJIUTHUKO-
reorpauueckoro MojaoXKeHus, B KOTOpOM HaxoautTcst ctpaHa. [lockonbky 00Jb-
masi 4acTh TEPPUTOPUU U 00Jiee TMOJOBUHBI HACEICHHBIX MYHKTOB PECIYOJIMKHU
HaxogATrcss Ha BbpicOTE Bbime 1500M HaAn y.M., OTHOCHUTEIIBHO PaBHOMEpPHAS H
YCTONYMBAsI 3aCEJEHHOCTh M PAllMOHAIBHOE UCIIOIb30BaHUE 3€MEJIbHBIX PECYPCOB
ABJISIETCSl aKTyaJlbHOU mpoOiemoil. Ha ocHoBe aHanuza u 0000uieHus (akTuye-
CKOrO M CTaTUCTUYECKOrO0 MaTepualia, B CTaTbe OOOCHOBBIBAETCS TOUYKA 3PECHUS
OTHOCHUTEJILHO TOT0, YTO B TOPHBIX CTpaHax BooOuie u B Pecnybnuke ApmeHus B
YaCTHOCTH, 3(PPEKTUBHOCTb MCIOJIH30BAHUS 3€MEIbHBIX U TEPPUTOPHAIBHBIX pe-
CYpCOB HaXOJIUTCSI B HEMOCPEJICTBEHHOMN 3aBUCUMOCTH OT TUIOTHOCTHU MOCEJICHUI U
CTEIEHU 3aCEJICHHOCTU. Pa3BUTHE CENbCKUX MECTHOCTEW U pacceleHus, yKpynHe-
HUE€ MaJIbIX U HEOOJBIIUX CEJl, COXpAaHEHUE CYILIECTBYIOIIEH CETH TTOCEIEHUH, BOC-
CTAHOBJICHHUE U 3aCEJICHUE MOKUHYTHIX CEJl SBJISIETCS OJHOW M3 BaXKHEUIIUX 3a/1a4
COI[MATbHO-?KOHOMUYECKOTO Pa3BUTHS CTPAHBI.

KuroueBble cj10Ba: celIbCKasi MECTHOCTh, CEIIbCKUE MOCEJIEHNUS, ITEPE3aCEIICHEHNE,
CEJIBCKOE PaCCENICHUE, TOPHBIE PETHOHBI, TEPPUTOPHUATBHBIE pecypchl, Peciybnuka
ApwmeHus.

Scarcity of territorial resources in the Republic of Armenia forces more efficient
and targeted usage of land. This is even more important taking into consideration
complicated political and geographic position of the country.

For the reason the prevailing part of the country and most of the settlements are lo-
cated on altitudes higher than 1500 over sea level, relatively monotonic and stable
resettlement and rational usage of natural resources are an urging problem. The ar-
ticle is stating the point of view that effectiveness of use of land and territory re-
sources in mountainous countries at all and particularly in Armenia directly corre-
lates with the density and level of population, statement is based on analysis and
summarizing of actual and statistical material. Development of rural areas and re-



settlement, agglomeration of medium and small villages, preserving existing net-
work of settlements as well as reconstruction and repopulation of abandoned ones
is one of the most important objectives of social-economic development of coun-

try.

Key words: rural area, rural settlements, resettlement, rural population settlement,
mountainious regions, territorial resources, Republic of Armenia.

Haoponosa E. I., lunenxko A. 1O., 3akunsH P. I.
Nabrodova E. G., Didenko A. Yu., Zakinyan R.G.

K CKOPOCTHU PACIITPOCTPAHEHHMS BHYTPEHHUX 'PABUTALU-
OHHbIX BOJIH
TO THE PROPAGATION VELOCITY OF INTERNAL GRAVITY WAVES

NHorga ommO0OYHO MpeAnojaraeTcs, YTo y TPaBUTALMOHHBIX BOJH €CTh TOJBKO
4acToTa, paBHas 4actore bpenra — Bsiicsana. OmHako, CylmEeCTBYeT IIMPOKUHN
CIIEKTP BOJIH, YaCTOThI KOTOPBIX MEHbIIIE 3TOTO 3HaueHus. YacToTa kojieOaHMil 1O
BEPTUKATIU CMEIIEHHBIX OT MOJIOXKEHUS PAaBHOBECHUS YaCTHUI[ BO3/lyXa B YCTONYUBO
ctpatuduipoBaHHoil atMocdepe paBHa yacTtote bpenrta — Bsiicana. Dto peso-
HaHCHas (COOCTBEHHas) YaCcTOTa KoJieOaHUs BO3/IyXa, U 1aXKe €CJIM Obl MOKHO ObI-
710 BOOOPA3UTh HEKOTOPBIN MPOIECC, KOTOPHIN BHI30BET BEPTUKAIBHYIO BUOPAIIUIO
C 4acTOTOM, OoJbleid, ueMm yactora bpenra — Bsiicsiis, To 3Ta BuOpanus He Oyaer
nojjiep>kaHa IUIaBy4eCcThi0 aTMoc(ephbl, U aMIUTUTyJa KoJeOaHus YMEHBIIUIach
OBl OBICTPO C PACCTOSIHUEM OT TOYKH NMPUHYXAEHUS. TakuM 00pa3oM, MaKkCHUMab-
Has 4acToTa TpaBUTAIIMOHHBIX BOJIH paBHa 4acTtoTe bpeHta — Bsiicsuis, Tak ke
CYIIECTBYET IMIMPOKUHN CIIEKTP BOJIH, YACTOTHI KOTOPHIX MEHBIIIE€ 3TOI0 3HAYEHUS.
KuaiueBble c¢ji0Ba: TpaBUTAlIMOHHBIE BOJHBI, 4YacTora bpenta — Bsiicsns,
ypaBHEHUE JIBUKECHUS, ypaBHEHUE Tennopa = lonpamreiina,
cTpatuduimpoBaHHas arMocdepa.

Sometimes it is wrongly assumed that gravity waves have only a frequency equal
to Brunt—Viisdld frequency. However, there is a wide range of waves with
frequencies less than this value. The frequency of vertical oscillation of the air
particles displaced from the equilibrium position in a stably stratified atmosphere
1s equal to the Brunt—Viisila frequency. This is a resonant (natural) frequency of
air oscillations. Even if it is possible to imagine some process, which will cause
vertical oscillation with a greater frequency than Brunt—Viisdld frequency, this os-
cillation will not be supported by the buoyancy of the atmosphere, and the oscilla-
tion amplitude would decrease rapidly with the distance from the point of
compulsion. Thus, the maximal frequency of the gravitational wave is equal to
Brunt-Viisild frequency; in addition there is a wide spectrum of waves whose
frequencies are less than this value.



Key words: gravitational waves, Brunt—Viisild frequency, the equation of mo-
tion, Taylor—Goldstein equation, stratified atmosphere.

HIutoBa H.A., CosoBbeB U.A., besozepoB B.C. [Shchitova N.A., Soloviev
I.A., Belozerov V.S.]

MNPOBJIEMBbI AJAIITAIIUA HHOCTPAHHBIX TPYJ1OBbIX
MUIT'PAHTOB (HA IIPUMEPE CTABPOIIOJIbCKOI'O KPAS)

PROBLEMS OF ADAPTATION OF FOREIGN MIGRANT WORKERS
(AN EXAMPLE OF STAVROPOL TERRITORY)

B wuccnenoBaHuu, OCHOBAaHHOM Ha HAay4yHOM JHTEpaType paccMaTpuUBaeTCs
OCHOBHBIE TOJXOJAbl K ONPEACNCHUI0 AePUHUIINN «UHOCTPAHHBIE TPYIOBbIE
MuUrpantel». B pabore Ha MaTepuazax COIMOJIOTMYECKOrO0 Ompoca U
MHTEPBBIOUPOBAHUSI MHOCTPAHHBIX MUTPAHTOB BBISIBICHBI OCHOBHBIEC MPOOJIEMBI
ajanTallud U UHTErPAIIMU HHOCTPAHHBIX TPYJIOBBIX MUTPAHTOB B PETHOHE «HOBOTO
ocBoeHus» (Ha mnpumepe CTaBpOMOIBCKOTO Kpasi), a Takke COCTaBJICH
CPEIHECTATUCTUUECKUN TOPTPET HMHOCTPAHHOTO TPYJOBOIO MHUTpaHTa B
CraBponofibckoM Kpae. B uccrnenoBaHuu OmpUBOAUTCA aHaIU3 (HA Marepuaiiax
o(pUIIUATIBHOW CTATUCTUKH) PETUOHATIBHBIX OCOOEHHOCTEW HHOCTPAHHOU TPY0BOI
murpanuu B Poccuu. B pesynbpTaTax HcclieIOBaHUSI MPEACTABICHBI OCHOBHBIC
pEKOMEHAAIMU [0 ONTUMM3ALUKN MHTErPAIMOHHON MOJMUTHKUA MO OTHOIIEHUIO K
MHOCTPAHHBIM TPYJAOBBIM MUTPAHTAM.

KuioueBble cj10Ba: pervoHajgbHbIE ACHEKThl, MHOCTPAHHAs TPYAOBas MUTpAIUs
HaceneHusi, CTaBpOMOJIbCKUM Kpail, NpoOJeMbl ajJanTalid U UHTErpanuu
MUTPAHTOB

The studyreviewsthe basic approaches for defining theterm of « migrant workers».
The research has revealed, based on sociological surveys and migrant workers in-
terview, the main adaptationand integration problems of migrant workers in a new
region and gives an average migrant worker’s profile (in the case of Stavropol re-
gion). The authors perform an analysis of foreign labor migration regional aspects.
The results of the study present the general recommendations for migration work-
er’s policy adjustment

Key words: migrant workers, regional aspects, foreign labor migration, the Stav-
ropol Territory, migrant worker adjustment

HIuToBa H.A. [Shchitova N.A.], Yuxuuun B.B. [Chihichin V.V.]
TEOPETUKO-METOJOJOI'MYECKHUE ACIIEKTbI
IT'EOI'PA®OUYECKOI'O UCCJUIIEJOBAHUSA IMTPOUECCOB AJAIITAIIUN
N UHTEI'PAIIUU UHOCTPAHHBIX MUTPAHTOB

Theoretical and methodological aspects of geographical studies processes of
adaptation and integration of foreign workers



B crathe mpennpuHsTa MOMBITKA TEOPETUKO-METOJIOIOTUYECKOTO OCMBICIE- HUs
MPOIIECCOB aJanTallu M HWHTETpallud WHOCTPAHHBIX MUTpaHTOB B Poccuu.
[IpencraBiieHHble TEOPETUUECKUE MOJTOKEHUSI ONMUPAIOTCS HA aHAIU3 MaTEepUATIOB
OTEUYECTBEHHBIX HCCIIEIOBAHUI MHTPALIMOHHBIX MPOIECCOB MOCIEAHUX JET, a
TaKkke€ Ha COOCTBEHHBIN HCCIENOBATENbCKUNA OMNBIT H3YUYEHHUS MPOIECCOB
ajanTallid U HWHTETpPalldd Pa3HBIX TPYII MUTPAHTOB. AHAIU3UPYETCS COJEp-
’aHWE€ M  CBA3b  TMOHATHH  COIMAIbHO-DKOHOMHUYECKash  ajanTtamuss U
ATHOKYJBTYypHasi MHTErpaiusi, MpPU O3TOM akKIEHTUPYETCS BHUMaHHE Ha HX
MPUHUIUNHUANIBHBIX Ppa3IuuusaX. BbeiaBuraercss Te3uC O HEOOXOJUMOCTH yyeTa
reorpauecKux acrneKkToB aJanTalid W WHTErpalid MUTPAHTOB U IIpejsia-
raloTcsi METOJ0JIOTHYECKHE TTOAXObI UX Teorpaduueckoro ananusa. [Ipenioxensl
TPU OCHOBHBIE MOJIENIM aJlallTallid WHOCTPAHHBIX MUTPAHTOB — HWHEPTHas,
aKTHBHAs W JIEBUAHTHAs, paclIpoCTpa- HEHUE KOTOPBIX 3aBUCUT OT OTHO-
IeMOrpauyeckuXx M COLUMOKYJIBTYPHBIX XapaKTEePUCTUK MHUTpallM- OHHOTO U
MPUHUMAIOIIET0 COOOIIECTB, YPOBHS MX H3THUYECKOW KOMIUJIEMEHTAPHOCTH,
Pa3BUTOCTH NPABOBOM M MHCTUTYIIMOHAIBHON pErHOHAIBHON Cpelbl M T.IL
O06o03HaueHa aKTyaJbHOCTh MOT- PeOHOCTU B pa3padOTKe MOHSITUS PErHOHATBHOMN
aJanTallUOHHO-UHTETPAIlMOHHON  TOJMTHUKM  Kak  0o0s3aTeNbHOM  4YacTu
MUTPAIlMOHHON TOJUTUKH, B KauecTBEe HWH(POpMAIMOHHOTO Oa3uca KOTOpOU
mpejuiaraeTcsi  UCHOJIb30BAHUE  MOJUMACIITAOHOTO  Te€OMH(POPMAITMOHHOTO
MOHUTOPUHTAa MHIpAlM- OHHBIX MPOILECCOB, MO3BOJAIONIETO OTCIICKUBATH
COCTOSIHUE U JMHAMUKY aJlalTalldOHHO-UHTErPa- IUOHHBIX MPOIECCOB HA Pa3HBIX
TEPPUTOPUAIBHBIX YPOBHSIX — OT IOCENEHUsI 10 CTpaHbl B Pyciie MPOBOIUMOMN
MUTPAIMOHHOW NOMUTUKH Poccuiickoit denepanum.

KuaiwueBble cjoBa: HMHOCTpAHHBIE MHIPAHTHI, COIMAJIBLHO-DKOHOMUYECKAs
ajanTalys. MHUIPAHTOB, JTHOKYJbTYpHAas HMHTETpalMsl MHUTPAHTOB, MPUHIUIBI
reorpauecKkoro uc- CIEIOBaHHUS aJanTalldd W WHTETPallUd MHUIPAHTOB,
MOBEJICHHE MHIPAHTOB, MOJEIHM aJanTallid W HWHTETpalldd MUTPAHTOB,
reouH(OpPMAllUOHHBIA ~ MOHUTOPUHT  aJalTallMOHHO-UHTErPAIMOHHBIX  TIPO-
1[ECCOB. a/IaNTallAOHHO-UHTErPAIIMOHHAS TTOJIUTHKA.

This item is a theoretical & methodological attempt of comprehending the process
of foreign migrants’ adjustment and integration in Russia. The theoretical state-
ments put forth herein rely on analysis of the migration studies conducted in Rus-
sia in the recent years as well as on the authors’ research experience gained
through investigating adjustment and integra- tion of various migrant groups. The
article also dwells on the meaning and the correlation between terms like socio-
economic adjustment and ethnic & cultural integration, with a special focus on the
fundamental differences between the two. The idea put forward here implies that
there is a need for taking into account geographic aspects of migrant adjustment
and integration, and certain method- ological approaches are proposed that might
be used to carry out such geographic analysis. Three major models are proposed
for adjustment of foreign migrants — inert, active, and deviant, while the preva-
lence of these depends ethnic & demographic and socio-cultural features pertaining
to both the migrant and the hosting communities, the level of their ethnic comple-



mentary capacity, the progress in the legal and institutional regional environment,
etc. There 1s also an indication of the need for developing the concept of the re-
gional adjustment & integration policy as a mandatory part of the migration policy,
whereas the informational basis of that could employ poly-scale geo- informational
monitoring of migration that would allow following the current status and the dy-
namics of the adjustment & integration processes at various local levels — from
communities to the entire country — given the migration policy currently pursued
by the Russian Federation.

Key words: migrants, foreign migrants, social and economic adaptation, ethnocul-
tural integration, geographical research methodology, migrant's behavior migrant
adjustment and integration models, adjustment and integration processes, GIS
monitoring, migrants adjustment and integration policies.

Paszymos B.B., PazymoBa H.B. [Razumov V.V., Razumova N.V.]
OITACHBIE TMAPOMETEOPOJIOI'MYECKHUE SABJIEHUSA HA PAIUA-
HUOHHO 3AT'PA3HEHHBIX TEPPUTOPUAX BOCTOYHO-
YPAJIBCKOI'O PETMOHA POCCUHA

Hydrometeorological hazards on radiation contaminated territories

of the East Ural region of Russia

B pabGore moka3zaHa BO3MOXKHOCTb BJIMSIHUSI OMACHBIX THUJIPOMETEOPOIOTHUYECKUX
SBJICHUW Ha XapakTep U MaclITalObl pacnpOCTPaHEHUS PaIMOAKTUBHOTO 3arpsizHe-
HUS IPUPOJHOM Cpelbl B Mpejiesiax paaualioOHHO 3arpsa3HEeHHbIX paiioHoB. [IpoBe-
JIEH aHajlu3 MPOCTPAHCTBEHHO-BPEMEHHOI'O PACIpPOCTPaHEHHUs YIIEPOOOMaCHBIX
TUAPOMETEOPOIOTUYECKUX SIBIICHUM Ha paluallMOHHO 3arpsi3HEHHBIX TEPPUTOPHUIX
Boctouno-Ypanbckoro pernona Poccun (YensiOunckas, Kypranckas u Cpepanios-
ckas obnactu). bonbimas yacte, npousomenmux 3a 1991-2013 rr., Takux sBieHUN
ObLJIa CBA3aHa C CHJIbHBIMHU BETpPaMH, yparaHaMHu U CMEpYaMu, a TaKXKe C CUIIbHBI-
MU JOXKISAMH U JUBHSIMHU, YTO, MO HAIllEeMy MHEHHUIO, B 3HAYUTEIbHOWU CTENEHU
CrocOOCTBOBAJIO PACIPOCTPAHEHUIO PAJIMOAKTUBHBIX BEIIECTB MO TEPPUTOPHUH pe-
ruoHa. Hanbomnee yacto 3T sBIEHUS TPOUCXOIUIN HA TeppuTopun YensOnHCKOU
obOnactu, HauOoJsiee paJuallOHHO 3arps3HEHHON. JlaHa KOTMYEeCTBEHHAs! XapaKTe-
pUCTHKA MPOU3OMIEAIINX YPE3BbIYANHBIX CUTYyallui, 00YCIOBIEHHBIX OMAaCHBIMU
TUAPOMETEOPOJIOTUYECKUMU SIBIICHUSIMU, KOTOPhIE B OCHOBHOM BO3HUKAJIU B Be-
CEHHE-JICTHUU NIEPUO/I.

KuaiueBbie ciioBa: BocTouHO-YpanbCKkuil peruoH; paaualliOHHO-3arps3HEHHbIC
TEPPUTOPUM, OTIACHBIE TUIPOMETEOPOTIOTUUECKHUE SIBICHUS, TPaJl, TOJIOJE], 3aMO-
PO3KH, CHJIbHBIE BETPHI, CUIIbHBIC JOK/HU, HABOJHEHUSI U MABOJKH, Ype3BbIUaiiHas
M0KapOoOIaCHOCTh, YPE3BbIUANHBIC CUTYAIIUU

In work possibility of influence of the dangerous hydrometeorological phenomena
on character and scales of distribution of radioactive pollution of environment
within radiation polluted areas is shown. The analysis of existential distribution the



ushcherboopasnykh of the hydrometeorological phenomena in radiation polluted
territories of the East Ural region of Russia (The Chelyabinsk, Kurgan and Sverd-
lovsk regions) is carried out. The most part, the occurred for 1991-2013, such phe-
nomena has been connected with strong winds, hurricanes and tornadoes, and also
with heavy rains and heavy rains that, in our opinion, substantially promoted dis-
tribution of radioactive materials across the territory of the region. Most often the-
se phenomena happened on the territory of Chelyabinsk region which is the most
radiation polluted. The quantitative characteristic of the happened emergency sit-
uations caused by the dangerous hydrometeorological phenomena which generally
arose during the spring and summer period is given.

Key words:

East Ural region; the radiation polluted territories, the dangerous hydrometeorolog-
ical phenomena, a hail, ice, frosts, strong winds, heavy rains, floods and floods, ex-
treme fire danger, emergency situations

BUOJIOI'MYECKHUE HAYKHA

Bbyrosa O.A. [Butova O.A.]

HEPEBPAJIBHASA BUOJJIEKTPUYECKASA AKTUBHOCTbD n
JAEPMATOIVIMOUYECKASA KOHCTUTYIUA ITIOAPOCTKOB C
3AJIEP2KKOM ICUXUYECKOI'O PABBUTHS

Cerebral bioelectric activity and dermatoglyphics constitutions of teenagers
time-lagged psychical development

AHanu3 mapaMeTpoB 3JIEKTposHIE(dasorpaMM MOAPOCTKOB ropojaa Jlep- MOHTOB
CTaBpONoJIbCKOr0 Kpasi YCTaHOBWJ, YTO MEUICHHBIH «(yHIAMEHTAIbHBIN» TITa
pUTM, OOYCIIOBJIEHHBI AaKTUBALMEN KOPTUKAIbHBIX MPOEKIUI Ha TalaMmyc,
JOMUHHUPYS Yy TOJIPOCTKOB C 3aIEPKKOM IICUXMYECKOIO PA3BUTHS, BBI3BIBACT
CHIW)KEHHE (YHKLIHMOHAJIBHOM AaKTUBHOCTM HEHWPO- HOB TOJIOBHOTO MO3ra,
OMOLMOHAJIBHO-MOTUBALIMOHHOE HANPSDKEHWE W HEraTUBHBIE HOMOLMH. BbI-
SBJICHHBI BBICOKMH YPOBEHb AaKTMBHOCTHM HEMPOHOB IEPEIHUX WU LEHTPAIbHBIX
OTIEJIOB TOJOBHOTO MO3ra B  BBICOKOYACTOTHOM  OeTa-2  auamna3oHe,
KOPPENUPYIOIIUI C YPOBHEM CEPOTOHMHIPIMYECKOM AKTHBALMHU, XaPAKTEPU3YET
3aIEpKKy IICHXOMOTOPHOIO pAa3BUTHSA, KaK MAaJbUMKOB, TaK MW JI€BOYEK C
3a1epKKOU IICUXUYECKOT O pa3BUTHA. Onncana cBoeoOpazHas
AepMaTtornpuueckas KOHCTUTYLIUS IOAPOCTKOB, (eHOTUITNYECKU
MPOSBIAIONIASACA IIPU  3aIEPKKE ICUXUYECKOIO0 Pa3BUTUA MAKCUMAJIBbHOU
IIPEACTABICHHOCTBI0  PAJUalbHBIX TMETENb Y MAJIBYHKOB, BO3PACTAHUEM
rpeOHEBOro cueTra M JeNbTOBOrO MHAEKca Yy naeBouyek. Helpodusmonorunuecku
MOJAPOCTKA C  33JEPKKOW  TCUXU- YECKOro Pa3BUTHS  YHU(DHUIMPOBAHO
XapaKTEepU3YyIOTCS CHWKEHUEM (PYHKIMOHAIbHOW AKTHBHOCTH HEWPOHOB U
AMOIIMOHAJIEHO-MOTHUBAIIMOHHBIM HANPSLDKEHUEM, J€PMATONTM(PUUECKH MaTbUUKOB
XapakTEepU3yeT HaJu4yue PEIKO BCTPEYAIOWIETOCs Y30pa — pPaaualbHOM IETIIH,
JIEBOYEK — BO3pacTaHue rpeOHEBOM IIIOTHOCTH MAJIbIIEB MPABOU U JIEBOU PYK.
KiroueBbie cioBa: OHMO3JEKTpUYECKass AaKTUBHOCTh HEHPOHOB, MpPU3HAKU
IepMaTOrTH(PUKH, TOAPOCTKH, 33I€PKKA ICUXUUYECKOT0 pa3BUTHS.



Analysis of the parameters of electroencephalogram in adolescents of the city of
Lermontov, Stav- ropol territory found that slow “fundamental” theta rhythm dom-
inating in adolescents with mental retardation and is caused by the activation of
cortical projections to the thalamus, leads to a decrease in functional activity of
neurons in the brain, emotional-motivational tension and negative emotions. The
high level of activity of neurons of the anterior and central parts of the brain in
high frequency rhythm beta-2 band, which correlates with the level of activation
by dopamine and serotonin, characterizes the delay of psychomotor development
for both boys and girls with mental retardation. Described a peculiar dermato-
glyphics constitution adolescents, phenotypically manifests itself in delayed mental
development of maximum representation of radial loops among boys, increase in
ridge accounts and the Delta index in girls. Neurophysiological adolescents with
mental retardation are characterized by a uniform decrease in functional activity of
neurons and emotional-motivation- al tension, dermatoglyphics boys characterizes
the presence of rarely occurring patterns: radial loop, girls — increase in ridge den-
sity of the ngers of the right and left hands.

Key words: the bioelectric activity of the neurons, the symptoms of derma-
toglyphics, teens, mental retardation.



