PUBUNKO-MATEMATHUYECKHE HAYKHU

B.B. bepexnon, H.H.Haropaos
OBOCHOBAHHME BBIBOPA BEJIMUMH MOJYJEHW JJIs1 MPOLEC-
COPOB B CUCTEME OCTATOYHBIX KJIACCOB

V.V. Berezhnoy, N.N.Nagornov
THE RATIONALE SELECTION OF THE MODULES VALUES FOR
PROCESSORS IN THE SYSTEM OF RESIDUAL CLASSES

AHHoTanms: PaccMoTpeHbl HAOOpHI cucTeM MoayJien st 32-X u 64-x pa3psia-
HBIX MPOIIeCCOPOB B cucteme octaTouHbiX KiaaccoB (COK). [IpoBeneno o6ocHoBaHue
KpUTEPUEB BHIOOpA BEIMYUH MOJYJIEH: MUHMMYM allapaTypHbIX 3aTpaT Mpu Taod-
nr4HOU peanusanuu nporeccopa COK; MUHMMYM amnmapaTypHBIX 3aTpaT IpU pealiv-
3anuu npoueccopa COK B JBOMYHON JOTHKE; OJHOTUITHOCTh MOAYJIBHBIX KaHAJIOB.
[Ipennoxensl pa3iuuHble CUCTEMBI MOAYJIeH B KoJinuecTBe 25 HAOOpPOB s 32-X U
22 HabopoB 1y 64-X pas3psSAHBIX MPOIECCOPOB. BBIMOMHEHBI HMCCIEHOBAHMS IS
onpenenenus 3PHEKTUBHOCTH HCIOJIB30BAHUS BCEX pacCMaTPUBAEMBIX HaOOPOB CH-
CTEM MOAYJIeH MO KaxJaoMy U3 kputepueB. [IpeacTaBnen aHaiaus pe3yabTaToOB U BbI-
OpaHbl ONTUMAJIbHBIE B COOTBETCTBUU C UCMOJIb3YEMBIMU KPUTEPUSIMHU CUCTEMBI MO-
IyJieH 71 pacCMaTPUBAEMbIX THUIIOB MTPOIIECCOPOB.

KiroueBble ¢jioBa: cCTEMa OCTaTOYHBIX KJIACCOB, KPUTEPUH BBHIOOpA BEIWYUH
MOJIyJIEN, TPOLIECCOP CUCTEMBI OCTATOYHBIX KJIACCOB, CUCTEMbI OCHOBAHHUIA.

Annotation: Considered the set systems of modules for 32-bit and 64-bit pro-
cessors in the residue number system (RNS). Conducted the substantiation of the se-
lection criteria values of the modules: with a minimum of hardware expenses tabular
implementation of RNS processor; minimum hardware expenses in the implementa-
tion of RNS processor in binary logic; the same type of module channels. Considered
various systems of modules in the amount of 25 sets for 32-bit and 22 sets for 64-bit
processors. Conducted investigations to determine the effectiveness of the use of all
sets under consideration systems of modules in terms of each of the criteria. Presents
the analysis of the results and selected the best according criteria the systems of mod-
ules for each of the processors.

Keywords: residue number system, the selection criteria values of the modules,
the processor of the system of residual classes, system basis.



A.A. KoXeBHUKOB
CHUHTE3 AHAJIOTI'O-IIN®POBLIX, IIEPBUYHbIX U BTOPUYHbBIX
MOAYJIAPHBIX USMEPUTEJIBHBIX IMPEOBPA3OBATEJIEN

A.A. Kozhevnikov
THE SYNTHESIS OF ANALOG-TO-DIGITAL, PRIMARY AND
SECONDARY MODULAR CONVERTERS

AnHoTanus. B pabote paccMOTpeH mapaMeTpUYECKH MPUHIIAI TTOCTPOCHHUS
MOIYJISIPHBIX TIpeoOpa3oBaTesieil pa3nudHoro tuma. Ha mpuMepe «HEnemnoro KypBH-
MeTpa» TMOKa3aHbl MOAXOABl K MOCTPOSHUIO MEePBUYHBIX MpeoOpa3oBaTeseii u mpo-
OleMbl X TIPUMEHEHUs Ha TPAaKTUKE. B KadecTBe perieHus mpeniaraercsi ocylie-
CTBUTH MOUCK MOIXOMAMUX (U3NIeCcKuX sABIeHUM. [IpeacTaBien HOBBIN CITOCOO BTO-
PUYHOIO0 U3MEPUTEIBHOrO MPeoOpa30BaHus NOCPEICTBOM MEPEBOAA YPOBHS BXOIHO-
r0 HANPSDKEHHSI K YPOBHIO BBIXOTHOTO MPOTOPIIMOHATHHO BBIUETY 110 OCHOBAHUIO ;.
[Ipu nuneitHoM pocte BxoaHoro HanpsikeHus ot 0 1o E, Beixonnoe Hanpsibkenue P/p;
pa3 nuHeiHo u3Mmensercsa ot 0 1o E, mrHoBeHHo mnepexons B 0 mpu JTOCTHXKEHUH
ypoBHs E. IIpn muckperuszanuu ¢ 4acTOTOM MEHBIIEHW, YEM y CHTHaJIa MPOUCXOIUT
CMEIEHHE CeKTpa U3 J1ro0oil 30HbI HalikBucTa B mepBYyI0 (3JalCHUHT), YTO U TMOJO-
EHO B OCHOBY paboThl paccMmaTpuBaeMmoro Mmoayisipaoro ALIIL IlocnenosarenbHoe
JICJICHUE YPOBHS BXOJHOTO CUTHAJIA C UTOTOBBIM BBIJICJICHUE OCTATKA MO MOJYJIIO SIB-
JsieTCss HanOoJiee MOMYJIIPHBIM TIOJIX0IOM TIPH CHHTE3€¢ KOHBEHEPHBIX MOYJISIPHBIX
AIIII.

KuiroueBnble cjioBa: cucteMa 0CTaTOYHBIX KJIACCOB, MOIYJISIPHBIN MpeoOpa3oBa-
TeJhb

Abstract. The paper considers a parametric principle of building modular
converters on the basis of a number of the measuring devices. On the example of
"absurd odometer" shows the approaches to the construction of primary converters
and problems of their application in practice. The solution is offered to search for
suitable physical phenomena. A new method for measuring the secondary conversion
by the input voltage level translation to the level of output in proportion to the
deduction for p; base. A linear increase in input voltage from 0 to the E, the output
voltage of P/p; times varies linearly from 0 to the E, immediately goes to 0 when it
reaches the level of E. When sampling at a frequency less than that of the signal
spectrum is shifted from any Nyquist zone in the first (aliasing), which form the basis
of the work under consideration modular ADC. The consistent division of the input
signal level to the final allocation of the balance of the module is the most popular
approach in the synthesis of pipelined ADC modular.

Keywords: residual number system, modular converter



Maxkoxa A.H., Temsap T.E.
IMOCTPOEHUE N AHAJIN3 AJITOPUTMOB PACITAPAJIJIEJINBA-
HUSI TEH30PHBIX OIIEPALIUIA

Makokha A.N., Tyshlyar T.E.
CONSTRUCTING AND ANALYZING ALGORITHMS OF TENSOR
OPERATION PARALLELING

AHHOTanus. B 1aHHOW CTaThe aITOPUTMBI CIIOKEHUSI, YMHOKECHHSI U CBEPTKH
TEH30POB PACCMOTPEHBI C TOYKU 3PEHUS BO3MOKHOCTH UX pacnapaiuienuBanus. Pas-
paboTaHbl rpadpl 3TUX aJTOPUTMOB U MPOBEJCH WX aHAINU3 C TOUYKHU 3PEHUS MPOTHO-
3UPYEMbIX BEITMYUH YCKOPEHUS U 3P(HEKTUBHOCTH.

[Ipeamonaraercsi, 9TO BpeMs BBITIOTHEHUS JTIOOBIX BBIYMCIUTEIBHBIX OTIEPAIIHA
SBIISIETCS. OJIMHAKOBBIM M PAaBHO HEKOTOPOW €IMHMIIE BPEMEHH, a mepeaada JaHHbBIX
MEXIY BBIYUCIUTEIBHBIMUA YCTPOUCTBAMH BBHITIOJNHSIETCS MTHOBEHHO 0€3 KaKUX-TH00
3aTpaT BpeMEHH (YTO JOMyCTHUMO, HapHUMEp, IS MapajuieIbHONW BBIYACIUTEIBHON
CHCTEMBI ¢ 00Iel pasaensieMol maMaTbi0). B yacTHOCTH, TOKa3aHO, YTO AJIS OTnepa-
IIUU CIIO)KEHHS TEH30pOB BpeMsi Hambosiee OBICTPOrO HCIIOIHEHUS alropuTMa Ipu
HEOTPAHUYEHHOM YHCIIE TPOIECCOPOB OyAeT PaBHO JIMHE MaKCUMAIbHOTO MyTH
rpada, To €CTh MUHUMAJILHOE BPEMS BBITIOJIHCHHSI JITOPUTMA OyI€T TOCTUTHYTO TPH
KOJIMYECTBE MPOIECCOPOB, PABHOM KOJUYECTBY KOMIIOHEHT TEH30pa. AHAIOTUYHBIN
aHaIW3 TPOBENCH JJIS aJTOPUTMOB BBIIOJTHEHUS ONEpaniii YMHOKEHUS U CBEPTKU
TEH30POB.

Bce pesynbrarhl MCCneqOBaHUN TOATBEPKACHBI COOTBETCTBYIOIIMMH MaTeMa-
TUYECKUMH BBIKJIQJAKAMUA W HATJSTHO TPOWJUTFOCTPHPOBAHBI HA COOTBETCTBYIOIIUX
rpadax.

KutoueBble cjI0Ba: TEH30pHBIE OIEpAlMH, MapajuleNbHbIE BBIYHCICHUS, rpad
alNropuTMa, yckopeHnue, 3pGheKTUBHOCTD.

Abstract. The algorithms of tensors’ summing, multiplying and collapsing are
observed in that issue from the perspectives of those paralleling possibilities. The
graphs of these algorithms are developed and analyzed from the point of the fore-
casted values of the acceleration and efficiency.

It is assumed that the time of execution for all computing operations is same and
equal to a unit of time, and data transfer between computer devices is performed in-
stantaneously without any time consuming (it is acceptable, for example, a parallel
computing systems with shared memory). In particular, it is shown that for the ten-
sors’ addition the time of the fastest execution of algorithm for an unlimited number
of processors is equal to the length of the maximum path in the graph. In other words,



the minimum time of the algorithm will be achieved when the number of processors
is equal to the number of components of the tensor. A similar analysis was performed
for the algorithms of multiplication and convolution of tensors.

Keywords: tensor operations, paralleling calculations, graph of the algorithm,
acceleration, efficiency.

Bacbkuna A.B., Haan B.H.

MOJEJUPOBAHUE W BBIUMCJUTEJBbHBIN SKCIEPUMEHT B
3AJAUYE ITPOT'HO3UPOBAHHUSA CPEAHEAYHEBBIX JEHEXHbBIX J10-
XO0JO0B HACEJIEHHUS HA OCHOBE METOIOB KOPPEJAILIMOHHO-
PEI'PECCHOHHOI'O AHAJIN3A

Vaskina A.V., Naats V.IL.

MODELING AND COMPUTING EXPERIMENT IN THE PROBLEM OF
PREDICTING THE PER CAPITA MONETARY INCOME OF THE POPU-
LATION BASED ON THE METHODS OF CORRELATION AND REGRES-
SION ANALYSIS

AnHoTanus: PaccMaTrpuBaercs 3aada 0 CpeIHEAYMIEBHIX TCHEKHBIX TOX0aX
HaceneHnus CtaBponoabcekoro kpas 3a nepuon ¢ 2000 mo 2015 roasl 1 Ha OCHOBE MO-
CTPOEHHBIX B pab0oTe MHOTO(AKTOPHBIX MOJENEH, U COOTBETCTBYIOIIECTO MPOTPAMM-
HOTro obecrieueHus ocyuiecTBisieTcs nporHo3 Ha 2016 — 2018 roasl. YwucieHHsie
pacdeThl COMPOBOXKIAIOTCS MOTYYEHUEM CTATUCTUIECKUX OI[EHOK MPOTHO3HBIX MOKa-
3aTesiel paccMaTpuBaeMOl YKOHOMUKO-MAaTEMAaTUUECKON MOJIEIH, BBIOJHIETCS 00-
Cy)KJ€HHEe U aHalu3 TOJYYCHHBIX pe3ynbTraroB. (Co3MaHHOE TPOrpPaMMHO-
ANTOPUTMHUYECKOE 00ECIIeYeHNE Ha OCHOBE PErPECCHOHHBIX MOJIETICH, a TaKKe METO-
JIMKa MPOBEJICHUSI COOTBETCTBYIOIIETO BHIYUCIUTEIHHOTO SKCIIEPUMEHTA MOTYT OBITh
WCITOJI30BAHBI B APYTUX MPHUKIAAHBIX 3a7a9aX 3KOHOMHKO-MAaTeMaTHIYECKOTO MOJIe-
JUPOBAHMS.

KiroueBbie ciaoBa: MeToabl KOPPEISIIUOHHO-PETPECCHOHHOTO aHaln3a, KO-
HOMHUKO-MaTEMaTHIECKOE MOJIEITHPOBAaHNE, TIPOTHO3UPOBAHNE, CTATUCTUICCKUN aHa-
JIU3, BEIYUCIUTEIBHBIN SKCIIEPUMEHT, MPOTPAMMHO-AITOPUTMHIECKOE 00eCTIeueHNE.

Abstract: the paper Considers the problem of average per capita monetary in-
comes of the population of the Stavropol territory over the period 2000 to 2015 and
on the basis constructed in the work of multi-factor models, and software is forecast
for 2016 — 2018. The numerical calculations are accompanied by statistical evalua-
tions of predictive performance of the considered mathematical model, performed the



analysis and discussion of the results. Created algorithmic software based on the re-
gression models and methodology for conducting the corresponding computational
experiment can be used in other applications of economic-mathematical modeling.

Key words: Methods of correlation and regression analysis, economic-
mathematical modeling, forecasting, statistical analysis, computational experiments,
algorithmic software.

B.B. ®enopenko, I'.B. Cirocapes, 11.B. CamoitsieHKO

MOJAEJIb YHOPAJOYEHHOI'O OIIPOCA NAPAJUIEJIBHBIX KA-
HAJIOB ITEPEJJAYUA JTAHHBIX

V.V. Fedorenko, G.V. Slyusarev, .V. Samoylenko

MODELS OF ORDERED POLLING OF PARALLEL DATA TRANS-
MISSION CHANNELS

AnHoTtanus. [Ipeaioxxena MoJienb CUCTEMBI YIIOPSIOUEHHOTO OMpOca KaHAJIOB
C JAHHBIMHA OT MU3MEPHUTENBHBIX NAaTYMKOB, PEATU3YIOUIEH aarOpUTM ABYXAITAITHOTO
MOMCKa CHTHala TPEBOTW (aBapuM): HA MEPBOM STale OCYIIECTBISETCS MpeaBapH-
TETbHBINA YKOPOUEHHBIA OMPOC KAaHAJIOB PEBEPCUBHBIMH PETHCTPAMH C MOCIETYIOIIEH
UX PaHKUPOBKOM; HA BTOPOM 3Tare — OKOHYATEIbHBIA OMPOC B MOPSIIKE PAHKUPOB-
KH. 32 CUET YCIOKHEHUS arOpPUTMa U CXEMbI IPOCMOTPA CUTHAJIOB C BBIXOJA JTaTYH-
KOB CpeqHEee BpeMs, MPOXOAsIlee MEXIy HadaloM MPOCMOTpa U OOHapyKEHHEM
00BEKTa C CUTHAJIOM TPEBOTH, MOXKET OBITh CYIIECTBEHHO COKPAIIIECHO.

B ciydae 3KCMOHEHIIMAIBHOTO paclpeaeieHuss BpeMEeHH OOHApYKEHHS CHUT-
Hajla TPEBOTH Ha BTOPOM 3Talle Ompoca KaHaJIOB CHCTEMY C ABYXITaITHOH KOMMY-
Talueil MOXKHO MHTEPIPETUPOBATHh KaK CUCTEMY MAacCOBOTO OOCITY>KHBAaHHS C OTpa-
HUYEHHOHN OYepeblo CO CIEAYIOMNMU XapaKTePUCTUKAMHU: 3asBKaMH Ha 0OCITy»KH-
BaHUE SABJISIOTCS CHUTHAJIBI MMAPAMETPOB, YPOBEHb KOTOPBIX MPEBBICUI MTOPOTOBOE
3HAYEHHUE; KOJIMUYECTBO MECT OKHUJIAaHHS OMpPEAESeTCS] YHCIOM PEBEPCHUBHBIX pe-
TUCTPOB; OOCITYKUBAIOIIUM MPUOOPOM SIBIISIETCSI YCTPOMCTBO OINpoOca KaHAJIOB Ha
BTOPOM 3Talle MOMCKa CUTHala TPEBOTH; CpeHee Bpemsi OOCIyXMBaHUS 3asBKU
MpeacTaBisieT coOol cpeHee BpeMsl Oompoca KaHajJoB HAa BTOPOM 3Tame JO MO-
MEHTa OMPENEIICHHUS] CUTHAaJIa TPEBOTH.

KuroueBble c10Ba: JaTuvK, CUTHAT TPEBOTH (aBapuu), ONMPOC KaHAJIOB, JBYX-
ATAIHBIN MOUCK, PEBEPCUBHBIE PETUCTPHI.

Abstract. A model of orderly polling system of channels with data from sensors
is proposed. Algorithm of two-stage search of alarm is realized: the first stage is pre-
sented as short channel polling of reversible registers, followed by their ranking; the
second stage 1s presented as the final polling in order of ranking. Due to the complex-
ity of the algorithm and schematic view of the sensor output signals, the average time
between early viewing and alarm detection can be significantly reduced.



In case of exponential distribution of alarm detection time in the second stage of
the channel polling the system with two-stage switching can be interpreted as a
queueing system with limited queue. Its characteristics are: the customers are signals
with exceeded threshold; queuing nodes are defined by reversible registers; serving
device is polling unit at the second stage; the average serving time is average polling
time at the second stage until alarm detection.

Keywords: sensor, alarm, channel polling, two-stage search, reversible regis-
ters.

JI. JluneBuy, W. Jemrem

PAJAPHBIT MOHUTOPUHI' CE3OHHOUW MUI'PAIIMU IITUL] HAJl
HEHTPAJIbBHBIM U3PANJIEM

L. Dinevich, Y. Leshem

RADAR MONITORING OF SEASONAL BIRD MIGRATION OVER
CENTRAL ISRAEL

Annoranus. Ha 6a3ze mereoponorudeckoro jokatopa MPJI-5 u crnenunanbHO
pa3pabOTaHHOTO aIropuTMa ObLIa CO3JaHa CTaHIUSA pajapHoil opHuTONOTHHU. Cu-
cTeMa MO3BOJIsIET B paanyce 60 KM CTpOUTH rpadHKH, COUETAIONINE METEOPOTIOTHIE-
CKHE JJaHHBbIE W BEKTOPHOE IOJIE€ MOJIETOB MTHUI] HA PAa3IMYHBIX BBHICOTAX, W Mepeaa-
BaTh TU JaHHBIC OHJIAWH B ONEPaTOPHBIE LIEHTPHI KOHTPOJISI OE30MaCHOCTH MOJIETOB.
CoOpanHble B HCCIEIOBAaHUU JTAaHHBIE MPEIOCTABISAIOT BO3MOKHOCTh MOJNYYUTh HE-
KOTOpBIE XapaKTEPUCTHKU CE30HHON MHTPAIMH MTHUI] Yepe3 HeHTpadbHbId V3panis.
JlaHHas cucTteMa U pe3yJbTaThl UCCIEIOBAaHUS CTaHYT MHTETPAIbHOM YacThio 0Oec-
neveHus: 0€30MacHOCTH MOJIETOB BOCHHOU aBuanuu M3pauniis.

KutoueBble cjioBa: pagapHas OpHUTOJIOTHSA, pajapHas METEOpOJIOTHus, paaap-
HO€ 9XO0, MITHIIbI, MUTPALINS NITUL, OPHUTOJIOTHSI, 0€30IaCHOCTh BO3AYIIHBIX ITOJIETOB

Abstract. A radar ornithological station has been created based on the meteoro-
logical radar MRL-5 and a specially designed algorithm. The system enables to plot
radar charts within the radius of 60 km combining meteorological data with vectors
of bird field flying at different heights and pass these charts online over to air traffic
control operators. The data accumulated in the study made it possible to obtain cer-
tain characteristics of seasonal bird migration over Central Israel. The system and the
results of the study have become an integral part of ensuring air safety for Israeli mil-
itary aircraft.

Key words: radar ornithology, radar meteorology, radar echo, birds, bird migra-
tion, ornithology, air traffic safety.



HAYKU O 3EMJIE

AunekcanapoBa A.1O.
TEOI'PA®USA TYPUCTCKHUX IOTOKOB B POCCUIMICKOMN ®DEJIE-
PAIIUU: CTATUCTHUKA, TPEH/bI, IPOBJIEMbBI

Aleksandrova A.Yu.

GEOGRAPHY OF TOURIST FLOWS IN THE RUSSIAN FEDERA-
TION:

STATISTICS, TRENDS, CHALLENGES

AnHoTanus. CTaThsi MOCBAIIEHAa reorpauueckoll CTPYKType pPOCCHUKCKOTO
pbIHKa Typu3ma. AHanu3 oxBaTeiBaeT 20-1eTHuil nepuoj ¢ cepeausl 1990-x roaos
1o 2015 r. B cratbe 000011eH OONBIION MAacCUB CTaTUCTHYECKOM MH(GOpPMALUU U3
pa3HBIX OPUIHATBHBIX HCTOYHUKOB, YTO MO3BOJIMIIO MPOCIEANTh KOJTUIECTBEHHEBIE, a
Tak)Ke KauyeCTBEHHBbIE M3MEHEHHUS B reorpaduu TYPUCTCKUX MOTOKOB B Poccuiickoii
®enepannu. OcBelIalOTCs COBPEMEHHbIE TEHEHIIMN B PA3BUTUU MEXAYHAPOIHOIO U
BHYTpPEHHETO Typu3Ma B Poccun: cykeHue cerMeHTa 3apy0exHOro OTAblXa POCCHSIH,
NepeopUEHTALUS TIOTPEOUTENHCKOTO CIIPOCa Ha BHYTPEHHUE MOE3KH, POCT BBE3THO-
ro TYPHCTCKOTO TIOTOKAa B CTpaHy. PackpeiBaroTcsi (pakTOpbl CTPYKTYPHBIX H3MEHE-
HUll B reorpaduu TYPUCTCKUX MOTOKOB: MaJeHHE LIeH Ha He(PTh, pe3Kue KojaeOaHus
Kypca py0u1si 10 OTHOLIEHUIO K MUPOBBIM BaJOTaM, CJI0KHAsi 3JKOHOMHYECKasl CUTya-
LUl B CTPAHE M COKpAIlleHHE IUIaTeKEeCIIOCOOHOr0 CIpoca HAaCEJIeHHs, 3alpeT Mpo-
Ty TYpPOB Ha CaMbIX MAacCOBBIX BBIC3HBIX TYPUCTCKUX HampaBlieHUsX — B Erumer
u Typumro, BBeieHHEe MEXIYHApOAHBIX CAaHKIMWA W JAp. B cratbe caemaH BBIBOJ O
TOM, YTO COBPEMEHHBII YKOHOMUYECKHI KPHU3UC MPUBET K «TEKTOHUYECKOMY CIBH-
r'y» B POCCHICKOM TypU3M€ W H3MEHEHHWIO MapagurMbl oTpaciu. llepcnexkTuBsl ee
MPOIBETAHUS CBSA3BIBAIOTCA C Pa3BUTHEM BHYTPEHHETO M BBHE3AHOTO Typu3ma. Bme-
CT€ C TeM JJIsl IMBUIM30BAaHHOTO OOIIECTBAa BaXKEH M BBIE3AHON TypusM. Bce Tpu BH-
1a Typusma o0pa3yroT LIeJI0€, YCTOMYMBOCTh KOTOPOTO 3aBUCUT OT UX FAPMOHUYHOIO
pa3BUTHSL.

KuawuesBbie caoBa. MeXIyHapOOHBIA TYpU3M, BBE3IHOW TYpHU3M, BBIE3IHOU
Typu3M, BHYTPEHHUH TYpPHU3M, TYPUCTCKHI MOTOK, reorpadus Typusma, TypPUCTCKHUNA
crpoc, Poccus

Abstract. The article discusses the geographical structure of Russian tourism
market. The analysis covers 20-year period from the mid-1990s to 2015. The study
summarizes large amount of statistical data from various official sources that allows



following quantitative and qualitative changes in the geography of tourist flows in the
Russian Federation. Current trends in international and domestic tourism develop-
ment in Russia, such as the reduction in foreign holidays of tourists from Russia, re-
orientation of consumer demand for domestic trips and the growth of inbound tourist
flow to the country, are highlighted. The reasons for structural changes in the geogra-
phy of tourist flows are revealed. They include the drop in oil prices, sharp fluctua-
tions of the ruble exchange rate against foreign currencies, difficult economic situa-
tion in the country and its solvent demand reduction, the ban on the tours to the most
popular outbound tourist areas - Egypt and Turkey, establishing of international sanc-
tions against Russia, etc. The paper concludes that current economic crisis has led to
a "tectonic shift" in Russian tourism industry and to a change in its paradigm. Pro-
spects for its future prosperity are connected with domestic and inbound tourism de-
velopment. However, outbound tourism is also important for any civilized society.
All the three types of tourism form the entity which requires harmonious develop-
ment for stability.

Key words: International tourism, inbound tourism, outbound tourism, domestic
tourism, tourism flow, tourism geography, tourism demand, Russia

bayxuna A.C., bernait U.B.
OCOBEHHOCTHU TEOXUMHWYECKHUX ITPOLHECCOB HA BOJO-
CBOPE PEKH KAJIAYC HA TEPPUTOPHUU CTABPOIIOJIBCKOI'O KPAS

Bluzhina A.S., Begday L.V.
FEATURES OF GEOCHEMICAL PROCESSES IN THE CATCHMENT
AREA OF THE RIVER KALAUS IN THE STAVROPOL TERRITORY

AHHOTanus. B cTaThe, HAa OCHOBAaHUU PACCUMTAHHBIX TEOXUMUIECKUX KOADPu-
IMEHTOB TMPOAHATM3UPOBAHO PACIIPEICIICHNE TSHKETBIX METAJIIIOB B CHCTEME «pacTe-
HUE — MOYBAa — MPHUPOIHAS BOJA — JIOHHBIE OTJIOXKEHUS» arpojiaHamadToB OacceiiHa
pexu Kamayc Ha Tepputopum CrtaBpomosibckoro kpas. Ha ocHoBaHWM Teoxumude-
CKHX K03 (UIIMEHTOB cocTaBlieHa Ouoreoxumuyeckas ¢opmyna no JJo6poBoibcko-
My B.I'. s masnmadTHO-TEOXMMUYIECKON KaTeHbl ydacTka mpoTekanus p. Kamayc.
[Ipu m3ydeHnn MUTPAIIMOHHBIX OCOOCHHOCTEH XUMHUYECKUX AJIEMEHTOB B JOJWHHBIX
y4acTKaxX peKkd MpuUMEHEH (haKTOpHBIM aHanmu3. |JIsl MOATBEPKICHUS CBSI3H MEKITY
COJIep)KaHNEM METAIJIOB B JOHHBIX OTJIOKEHUSX OTHOCUTEIHHO TOYBHI MIIIEHHYHOTO
MOJIST HAMU COCTaBJIEHBI MAaTPUKCHI KOPPEISIIMOHHON 3aBUCUMOCTH JIJISl M3yYEHHBIX
JaHAMAaQTHO-TEOXUMUIECKUX KaTEeH.

B pe3ynbrare MaTpUKCHOTO aHAIM3a BBISABJICHA XapaKTepHAas KapTHHA TMOBEe-
HUS 3JIEMEHTOB BO B3aWMOCBSI3M MUTPAIIMOHHBIX MyTeil. VneHTHYHBIC OTpHUIIATEh-



HbIE 3HAUYECHUSI KOPPESIUOHHBIX KOA()(PUIIMEHTOB B CUCTEME «I1OYBA-JOHHBIE OTJIO-
xeHus» umeroT Cu, Zn, Mn. OTmevaeTcs CuiibHaAs B3aUMOCBSI3b MO MEIHU, CPETHSS
M0 I[MHKY, a M0 KaJMHUIO CPEAHSSA CTATUCTUYECKHU Ba)KHAs, YMEPEHHAs MO CBUHILY U
KOOambTy.

KuroueBble ciioBa: 1mouyBa, peka, JOHHbIE OTJIOXKEHUS, KOA(DPUIUEHT BOIAHOM
MUTpalru, KO3POUIIMEHT OHMOJIOTUYECKOro MOTJIONIeHUs, Ouoreoxumudeckas (op-
Mya, KO3(QGUIIMEHT TOHHOW aKKyMYJISIIIUU, KaTeHa, KOPPEISIUOHHAs 3aBUCUMOCTb,
(hakTOpHBIN aHAIN3, TEOXUMHUYECKUE MUTPALIMOHHBIE TOTOKH.

Abstract. The article, based on the calculated coefficients of geochemical
analyzes the distribution of heavy metals in system «plant - soil - natural water -
bottom sediments» agrolandscapes Kalaus river in the Stavropol Territory. On the
basis of geochemical biogeochemical factors made up the formula for Dobrovolsky
V.G. for landscape-geochemical catena section flowing river Kalaus.

In the study of migration features of chemical elements in the lowland areas of
the river used factor analysis. To confirm the connection between the metal content in
sediments relative to the soil wheat fields we compiled correlation matrices for the
studied landscape geochemical catenas.

As a result of the analysis of the matrix revealed a characteristic pattern of
behavior of elements in the migratory routes of the relationship. Identical negative
correlation coefficients in the system «soil-sediments» have Cu, Zn, Mn. There is a
strong relationship for Cu, the average of Zn and Cd on average statistically
significant, moderate on Pb and Co.

Key words: soil, river, sediments, water migration rate, the rate of biological
absorption, biogeochemical formula bottom accumulation factor, catena, correlation,
factor analysis, geochemical migration flows.
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OCOBEHHOCTU CTPOUTEJIBCTBA TJYBOKHUX CKBAXKHH
B OCJOXHEHHBIX T'OPHO-TEOJJOI'NMYECKHUX YCJIOBUSIX IIPEJ-
KABKA3bJSI

Gasumov R. A., Kopchenkov V. G., Luk'yanov V. T., Fodorova N. G.,
Ovcharov S. N.

PECULIARITIES OF DEEP WELLS CONSTRUCTION

IN COMPLICATED MINING AND GEOLOGICAL CONDITIONS OF
THE CISCAUCASIA



AHHoTanusi: Vcromenue 3anmacoB rasa, He)TH U KOHAEHCATa B ME3030MCKUX
OTJIOKEHUSIX OOJBIIMHCTBA IKCIUTyaTHPYyeMBIX MecTopoxkaenuit Ceseproro Kaskasza
TpeOyeT aKTUBHOTO BOBJIEYEHHUS B pa3pabOTKy KapOOHATHOrO KOMILJIEKCa OphI 3a-
nagHoro IlpeakaBkases ¢ riryOunoi 3aneranus Huxe 5400 m. CTpouTENnbCTBO TIIy-
OOKHX pa3BEeJOYHBIX CKBAXHH B JAHHOM PETHOHE SIBISIETCA BaKHEHUIIEH HAPOTHOXO-
35IMCTBEHHOM 3aayell.

B cratee paccMOTpeHBI W TpPOAHANTU3UPOBAHBI MPHUYMUHBI OCIOXHEHHNA MPH
CTPOUTENBCTBE  TINyOOKWX  CKBaXHWH, OOYCJOBIEHHBIE  CJOXHBIMH  TOPHO-
r€0JOTMYEeCKUMH YCIOBUSMHU - QaHOMAJIbHO BBICOKMMU TIACTOBBIMH JIaBICHUSAMH (KO-
s¢unmenT anomambHOCTH > 1,8) M TactoBor Temmepartypoi (Beime 200 °C),
HAJIMYUEM B TJIACTOBBIX (PIIFOHMIAX KUCIIBIX KOMIIOHEHTOB.

TpaauimoHHbI cioco0d OypeHusi TyOOKHUX CKBAXKMH C PETYJIHPOBAHUEM pe-
Ipeccuy B MHTEPBaJaX BCKPBITUS (IIIOMIOHACHIIICHHBIX TJIACTOB OTIUYAET HHU3Kas
TEeXHOJOTHYecKass 3(P(PEKTUBHOCTh W TMOBBIIICHHAS BEPOSTHOCTh BO3HUKHOBEHUS
OCJIOKHEHHH - MOJIOIEHU OypOBBIX pacTBOPOB, FA30MPOSBICHUIA.

B cBsi3u ¢ 3TUM CTPOUTENHCTBO TITyOOKHUX pa3BeIOYHBIX CKBaXHH B CeBepo-
KaBka3zckoM permone TpeOyeT HOBBIX TEXHOJOTMUECKHUX PEIICHUN C MPUMEHEHHEM
WHHOBAIIMOHHBIX TOXOO0B.

KitoueBble cjI0Ba: CTPOUTENHCTBO TIIYOOKHX CKBaXKHMH, OypOBO#l pacTBop,
aHOMaJbHO BBICOKO€ IUIACTOBOE IAaBJIICHHE, Ta30MPOSIBICHHE, MOTJIOLICHHUE, IJIOT-
HOCTb OypOBOTO pacTBOpa, UHTUOUTOP KOPPO3HUH.

Abstract: The depletion of gas, oil and condensate in Mesozoic sediments of
most of the exploited fields in the Northern Caucasus requires active involvement in
the development of the Jurassic carbonate complex of Western Ciscaucasia with
depth below 5400 m. Construction of deep exploratory wells in the region is an im-
portant national economic task.

The article considers and analyzes the causes of complications in the construc-
tion of deep wells due to difficult mining and geological conditions of abnormally
high reservoir pressures (the coefficient of the anomalous > 1.8) and formation tem-
perature (above 200 °C), the presence of acidic components in formation fluids.

The traditional method of drilling deep wells with repression control in the in-
tervals of drilling fluid-saturated layers is characterized by low technological effi-
ciency and increased probability of complications - drilling fluids losses, gas flows.

In this regard, the construction of deep exploration wells in the North Caucasus
region requires new technological solutions using innovative approaches.

Key words: construction of deep wells, drilling fluid, abnormally high for-
mation pressure, gas flow, absorption, density of drilling fluid, corrosion inhibitor.



Hy6enko B.E., umutpuanu 10.K., I'punun B.A., CepoB A.B.

IJKCIIEPUMEHTAJIBHBIE UCCJIEAOBAHUSA BJIUAHUSA TEXHO-
JOI'MYECKHX KHUIKOCTEHA HA T'A30IPOHUIIAEMOCTH MNECYA-
HbIX KOJIJIEKTOPOB

Dubenko V.E., Dimitriadi Ju.K., Gridin V.A., Serov A.V.

EXPERIMENTAL RESEARCHES OF TECHNOLOGICAL FLUIDS’ IN-
FLUENCE ON GAS PERMEABILITY OF SAND-STONE RESERVOIRS

AKTyaJbHBIM BOIIPOCOM SIBIISIETCSI COXPAaHEHUE €CTECTBEHHBIX (DUIBTPALMOHHO-
€MKOCTHBIX CBOMCTB MPOAYKTHBHOTO IUIaCTa B Mpoliecce OypeHus: CKBaXXKUHBI, a TaK-
’Ke TIPH MPOBEICHUU PEMOHTHBIX paboT. M3BecTHO, UTO Ompenesioniee BIusiHIe Ha
KayeCTBO BCKPBITHUS IJIACTa M COCTOSTHUE NPHU3a00itHON 30HBI TIACTa OKa3bIBAET BO3-
JEHCTBUE MPOMBIBOUHOM KUAKOCTU. [10ATOMY 0COOBIN MHTEpEC MPEICTABISIOT IKC-
NEPUMEHTATbHBIE HCCICIOBAHUS BIUSHUS TEXHOJOTHYECKMX JKHUIKOCTEH Ha Ta-
30IPOHUIIAEMOCTh TECUAHBIX KOJJIEKTOPOB. C 3TOW IENbI0 MPOBOJUINCH IKCIEPH-
MEHTHI Ha CHEIMAIbHON yCTaHOBKe. B KadecTBe MpOHUIIaeMBIX 00pa3lloB HCIIONIb30-
BaJICh UCKYCCTBEHHBIC [IEMEHTHO-TIECUaHbIe KEPHBI C Pa3TUYHON MPOHHUIIAEMOCTHIO
M3TOTAaBIMBAaEMbIE 1O CHEIHAIBHON TexHOIOTHU. B kadecTBe OypOBBIX PacTBOPOB
WCTIONB30BAINCHh PA3NIUYHbIE MHTUOMPOBAHHBIE TIIMHHUCTHIE PACTBOPHI (YTKEIEH-
HBIH, 3aTryIIEHHBIN, €CTECTBEHHbIE BOJHBIE CYCIICH3MHM M3 CKBA)XHMH), OC3TIIMHUCTHIC
MOJIMMEPHBIE, a TaK)Ke TeXHUYECKast Boja. PaccMoTpeH mporiecc KoJbMaTaIly Tec-
YaHBIX KOJIJIEKTOPOB TEXHOJIOTMYECKUMU KUAKOCTAMHU. [lomydeHa 3aBUCHMOCTD KO-
a¢puimeHTa BOCCTAaHOBIECHUS POHUIIAEMOCTH, IPUHATOTO MOKa3aTeleM KOJIbMAaTH-
pyoleld COoCOOHOCTH HCCIAEAYEMBIX >KUJIKOCTEH, OT HAa4YaJlbHOM MPOHUIIAEMOCTH
OE3TTTUHUCTHIX KOJUIEKTOPOB.

KiloueBble cioBa: CKBaXHHA, MPOAYKTHUBHBIA IUIACT, MPOMBIBOYHAS KHI-
KOCTb, KOJIbMaTaIl¥sl, IPOHUIIAEMOCTbh, YCTAHOBKA, UCKYCCTBEHHBIE KEPHBI.

Abstract. A key issue is to preserve natural reservoir properties of productive
formation in the process of well drilling and when well work-over is realized. It is
well-known fact, that significative influence on quality of ledge drilling-in and condi-
tion of bottomhole zone has effect of flushing fluid. That is why, experimental re-
searches of technological fluids’ influence on gas permeability of sandstone reser-
voirs are of great interest. Experiments on special equipment had been realized for
this purpose. Artificial cement-sand core samples with different permeability made
by specified technology were applied as permeable samples. Different inhibited clay
muds (weighted, thickened, natural water suspensions from well), clayless polymer
one and technical water were used as drilling muds. Mudding process by technologi-
cal fluid of sandstone reservoirs was considered. The dependence of permeability re-



covery coefficient, accepted as indicator of mudding ability of investigated fluids
from initial permeability of clayless reservoirs was received.

Key words: well, productive formation, flushing fluid, mudding, permeability,
equipment, artificial core samples.

JAnnenko A.FO., Haoponosa E.I'., 3akunsin P.T'.
MATEMATHYECKOE MOJEJUPOBAHUE KPYIIHOMACHITAB-
HOU ATMOC®EPHOM IUPKYJISALIUU

Didenko A.Yu., Nabrodova E.G., Zakinyan R.G.
MATHEMATICAL MODELING OF LARGE SCALE ATMOSPHERIC
CIRCULATION

AnHOTanus: ['eocTpodrueckoe COCTOSTHUE UTPAET YPE3BHIYANHO BAXKHYIO POJIb
B JTWHAMHUKe aTMocdepbl. B maHHON cTaThe MPHUBOIUTCS aHAIN3 Te0CTPOPUIECKOTO
COCTOSIHHSI aTMOC(EpBl, U3 KOTOPOTO CIEAYET BO3MOXKHOCTDh HECKOIBKUX CHUTYAaIIUi.
[lepBast cuTyanms, xorga mzodapudeckasi MOBEPXHOCTh Ha TMONIOCE UMeeT (opmy
CIUTIOCHYTOTO T€OW/a, JaBICHHE YMEHbBIIAETCS 10 CPAaBHEHUIO C COCTOSIHUEM CTaTH-
KH — UMEET MECTO TJI00ATBbHBIN M300apUUeCcKrii MUHUMYM, TIPU 3TOM CKOPOCTh U
BHUXPh CKOPOCTH B TOUYKE MOJIOCA paBHBI HYIH0. Cleayromasi CUTyalus, pyu KOTOPOU
n3o0apudeckasi MOBEPXHOCTh UMeeT (POPMY BBHITSIHYTOTO T'€OHIa, JAaBJICHUE Ha MOJIO-
Ce YBEJIMYMBAETCS MO CPABHEHUIO C COCTOSHUEM CTAaTHKH — UMEET MECTO TIi00ab-
HBII MAaKCUMYM B 3TOM CJIy4ae CKOPOCTh U BUXPb CKOPOCTH B TOYKE IMOJIOCA TAK JKE
paBeH Hymro. Tak e paccMaTpUBaeTCs CUTyallWs, KOTJa IONIOC SIBISIETCS 0CO0OM
TOYKOH, CKOPOCTh T€OCTPOPHUUECKOr0 BETpa Ha IMOJIOCE HE paBHA HYIO, a BUXPb
CKOPOCTH CTPEMHTCS K OECKOHEYHOCTH.

KuroueBble ci1oBa: ntuHaMuKa aTMOcepbl, Te0CTPO(YUIECKOE COCTOSIHIE aTMO-
ctepsl, atMochepHas HUPKYIISIUA, NOJASIPHBIN BUXPh, T€OCTPpOUUECKUN BETEP.

Abstract. The geostrophic state plays extremely important role in the dynamics
of the atmosphere. In the present article the analysis of the geostrophic state of the
atmosphere is performed reviling the possibility of several situations. The first situa-
tion is the isobaric surface of the shape of flattened geoid at the pole. In this case
pressure decreases in comparison with a static state at the pole, i.e., the global isobar-
ic minimum takes place; at the same time the velocity and the velocity vorticity are
equal zero at the pole. Next situation at which the isobaric surface takes the shape of
extended geoid. In this case pressure increases in comparison with a static state at the
pole, i.e., the global isobaric maximum takes place; the velocity and the velocity vor-
ticity are also equal zero at the pole. The situation when the pole is a special point is
also considered; the geostrophic wind velocity is nonzero and velocity vorticity tends



to infinity in this case.
Key words: dynamics of the atmosphere, geostrophic state of the atmosphere,
atmospheric circulation, polar vortex, geostrophic wind.

Tokapes A.A., [llaabHeB B.A.
TEOXUMHUYECKHHN MOAXO0J B UBYYEHUU PUTMUKU MOP®DO-
JIO'MYECKUX EAMHAUL TAHAINADPTA

Tokarev A.A., Shalnev V.A.

GEOCHEMICAL APPROACH IN THE STUDY OF RHYTHM MOR-
PHOLOGICAL LANDSCAPE UNITS

AnHoTanus: B craThe paccmaTpuBaeTCs BIUSHUE BPEMEHHOTO (akTopa Ha
TCOXUMUYECKHUE TTOKA3ATeNN COJECPIKAHUS TSHKETBIX METAIIOB M BIAXHOCTH TTOYBEH-
HOTO M PacTUTENIbHOr0 KOMIIOHEHTOB 3JIEMEHTapHbIX Janamadto (damuii). Beiss-
JISTFOTCSI OCOOCHHOCTH CE30HHOM PUTMUKHU IS JIECHBIX (aruii BepXxHeeropibIkcKoro
KyJIbTYPHO-TIPUPOTHOTO JaHAmAa(Ta THIUIHBIX JIECOCTETCH, pacCMaTPUBAIOTCS OC-
HOBHBIC BHJIBI TPABSHUCTON PAaCTUTEIHHOCTH. [IpOociaeXuBaroTCsS 3aBUCUMOCTH U3Me-
HEHUS CPEIHEMECSYHON TeMIlepaTyphl BO3AyXa W BIAKHOCTH MOYBHL. Mcciemyercs
TUHAMUKA COJIep KaHus TyMmyca B mouBe. CpaBHUBAIOTCS TpadUKu JUHAMUKH TIOKa-
3arenell comepKaHusl HEKOTOPHIX XHMHUYECKHX JJIEMEHTOB MO pPa3HBIM TOYKaM, a
TaKkK€ Ha OJHOW TOYKE B Mpejeax BEePTHUKAIBLHON CTPYKTYpPHI PacIpOCTPaHCHHUS
aneMeHTa Menu. l[lodydeHHBIE TaHHBIE C UCIIOIh30BAHUEM T€OXUMUYECKOTO MOIXO0-
7a JAl0T BO3MOXKHOCTH IOHHUMATH CJIOXKHBIE MPOOJIeMbl (DYHKITMOHHPOBAHUS TIPH-
POIIHBIX TEOCHCTEeM paHra (aluy Kak IEeOCTHBIX 00pa3oBaHUM, MX YCTOHIHBOCTD,
PUTMHUYECKHC U JTUHAMHYECKUE 3aKOHOMEPHOCTH, a TAKKE BO3MOXKHBIC TCHICHITHH
ABOJTFOITMOHHOTO Pa3BUTHSI.

KiroueBbie ciioBa: nuHaMuKka JaHAmMadToOB, CE30HHAS PUTMHKA, T€OXUMUYE-
CKHM TTOAXO/, TAaHAIIA(T, TCOXUMHSI, TSHKETTBIC METAJIIHI.

Abstract: The article examines the impact of temporary factors on geochemical
indicators of heavy metal content and moisture of soil and vegetation components of
elementary landscapes (facies). Identified features of seasonal rhythm for forest faci-
es Verhneegorlykskogo cultural-natural landscape of typical forest-steppes, examines
main types of herbaceous vegetation. Are traced dependence changes of mean month-
ly air temperature and soil moisture. Investigated dynamics of humus in the soil.
Compared graphics of dynamic indicators content of some chemical elements at dif-
ferent points. Compared graphics of dynamic indicators content the copper element
spread in vertical structure by one point. The data obtained with using a geochemical
approach make it possible to understand the complex problems of the functioning of



natural geosystems rank facies as whole formations, their stability, and dynamic
rhythmic laws and possible trends of evolutionary development.

Key words: dynamics of landscape, seasonal rhythms, geochemical approach,
landscape, geochemistry, heavy metals.
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MOJMMACIITABHBIN AHAJIN3 PABMENEHUSI UHBECTUIIMI B
PETMOHAX EBPOIIEVICKOM YACTU POCCHUU B MOCTCOBETCKOE
BPEMA

Schitova N.A., Korneva L.I.

A MULTISCALE ANALYSIS OF LOCATION'S OF INVESTMENTS
PLACEMENT IN THE REGIONS OF THE EUROPEAN PART OF RUSSIA
IN THE POST-SOVIET PERIOD

AnHoTanus. CTaThs MOCBSAIIEHA KOMIUIEKCHOMY TeorpaduueckoMy HUCCIeno-
BAHUIO OCOOEHHOCTEW pa3MEIleHHs U JIOKAIM3AlUM UHBECTUIMNA Ha Pa3HbIX TEPpU-
TOpUAJIBHBIX YpOBHAX EBpormeiickoil yactu Poccun B moctcoBerckuil nmepuoa. B oc-
HOBY UCCJIEOBAHUSI MOJOKEHBI UAEH MOJUMACIITAOHOTO U TEPPUTOPUATILHOTO TMO/I-
XOJIOB B COYETAaHUU C METOJIOM «KIIIOUEi», Omopoi Ha reoMH(POpMAIITMOHHBIE TEXHO-
norur. OCHOBHasi METOJIOJIOTUYECKAsi YCTAHOBKA COCTOUT B TOCJIEIOBATEIHLHOM CO-
MPSKEHHOM aHaJu3€ JaHHBIX O Pa3MEIIEHUU MHBECTUIIMN U TpaHC(opMalu Teppu-
TOPUATBHO-OTPACIEBON CTPYKTYpPhl XO35UCTBAa HA Pa3HBIX TEPPUTOPUATBLHBIX YPOB-
HAX. B cTarbe mMpoBOIUTCS TUIOJIOTUSI PETMOHOB Poccuu mo ypoBHIO MHBECTHIIMOH-
HOM aKTMBHOCTH U Ha OCHOBE CPaBHHUTEJIHHOTO MPOCTPAHCTBEHHO-BPEMEHHOI'O aHa-
JM3a YKOHOMUYECKUX MapaMeTPOB KIIOUEBBIX SKOHOMHYECKUX paiioHoB (LleHTpais-
Horo, [loBomxckoro u CeBepo-KaBkaszckoro) u peruonoB (Kamyxkckoit 1 CMonen-
ckoii obnactelt, Pecnnyonuk Murymerus u Tatapcran, CTaBpOnoibCKOro Kpasi) MmokKa-
3aHO, UTO Pa3BUTHUE MHBECTUIIMOHHOTO mpolecca B EBponeiickoit yactu Poccuu npo-
XOJIMJIO MOATAIHO, COMPOBOKAAIOCH CMEHOU IIEHTPOB U HAIPaBJICHU WHBECTUPOBA-
HUs. B cTaTbe BBISICHEHBI OCHOBHBIE (DAKTOPHI, BIUSIONINE HA MPUBJICYEHUE WHBE-
CTUILIUN U UX JIEUCTBUE B Pa3HBIX YCIOBUSIX U YCTAHOBJIEHBI HEKOTOPHIE OOIIHE OCO-
OCHHOCTH B pa3MEIEHUH WHBECTUIMN, B YaCTHOCTH UX TATOTEHUE K YCTOWUYMBBIM
Y3JIOBBIM JJIEMEHTAM TEPPUTOPUATBLHOM CTPYKTYpBI XO3SMICTBa peruoHa M TPaH3UT-
HBIM TPAHCIIOPTHBIM MarucTpaIsiM.

K jiloueBble c10Ba: moiauMaciITaOHbIN aHanu3, reorpadus WHBECTULIUM, EB-
pomnelickas yacTh Poccuu, TepputopuanbHas CTPYKTypa XO35MCTBa, CPaBHUTEIbHO-
reorpadUUeCKUi aHaIN3

Annotation. The article is devoted to the complex geographical research of the
peculiarities of placement and localization of investments in different territorial levels



of the European part of Russia in the post-Soviet period. The research is based on the
ideas of multiscale and territorial approaches in combination with the method of
"keys",being relianced on geoinformation technologies. The main methodological
setting consists in the sequential coupled analysis of data on the location of
investments and the transformation of the territorial-sectoral structure of the economy
at different territorial levels. The typology of Russian regions in terms of investment
activity is conducted on the basis of comparative spatio-temporal analysis of
economic parameters of key economic regions (Central, region Volga region and
North-Caucasian regions) and such regions as(Kaluga and Smolensk regions,
Republics of Ingushetia and Tatarstan, Stavropol Territory).That development of the
investment process in the European part of Russia was phased in, accompanied by a
little change in the centers and areas of investment. The article clarifies that main
factors influencing the attracting of investments and their effect in different
conditions establish some common features in the allocation of investments, in
particular, their attraction to sustainable nodal elements of the territorial structure of
the economy in the region and transit transport routes.

Keywords: multiscale analysis, investment geography, European part of Russia,
territorial structure of the economy, comparative geographical analysis

BHUOJJIOI'NYECKHME HAYKHA

Koaomuen O.U., llerpymkuna H.IL., beikos E.B.

OCOBEHHOCTHU METABOINMYECKHUX AJAIITAIMOHHBIX MUM3-
MEHEHUM ITPU PA3JIMYHBIX ®U3NYECKUX HATPY3KAX

Kolomiete O., Petrushkina N., Bykov E.

FEATURES OF METABOLIC ADAPTIVE CHANGES IN VARIOUS
PHYSICAL ACTIVITIES

AHHOTAIMSA: LEIb HCCIEJOBAaHUS COCTOSAJA B OLIEHKE META0OIMYECKUX H3Me-
HEHUM MIPU Pa3IMUHBIX CTPATErUsX ajanTtaiuu K pusznueckoil Harpyske. O0cienoBa-
Hbl JIB€ TPYNIbl CHOPTCMEHOB: CIOPTCMEHBI BBICOKOM KBaIM(pUKALUMHM (OCHOBHAs
rpynna) U CHOPTCMEHBI, 3aHMMAIOUIMECS TXIKBOHJO PEKPEAMOHHOTO XapakTepa
(xoHTpONBHAS Tpynna). B mpouecce TpeHUPOBKHU AJI U3MEPEHHS M OLIEHKH IOKa3a-
TeJel, XapaKTepU3yIOIUX MEXaHU3Mbl YHEProoOecneyeHusl ABUraTeIbHON JesATeNb-
HOCTH CIIOPTCMEHOB, HCMOJIb30BaM MOHUTOpUHT Firstbeat-bodyguard. BrisiBienst
O0COOEHHOCTH MOTPeOJIEHUsT KUCIOPOJa U SHEProoOMeHa B 3aBUCUMOCTU OT CTENEHU
TPEHUPOBAHHOCTU. [lomydeHHbIe pe3yabTaThl MOATBEPKAAIOT BIUSHUE YPOBHA MOA-
TOTOBJIEHHOCTH CIIOPTCMEHA Ha XapaKTep TEYECHHs aJalnTaldOHHBIX MPOLECCOB, a



Takke 3G (PEKTUBHOCT, HEMHBA3UBHBIX MOHHUTOPHHIOBBIX HMCCJIEIOBAHUM, MO3BOJIS-
IOIIUX BECTU MOCTOSIHHBIN KOHTPOJIb 32 (DYHKIIMOHATIBLHBIM COCTOSTHUEM CIIOPTCMEHA.

KiawueBble cjoBa: CIOPTCMEHBI, MeTa0OJM3M, SHEProoOMEH, ajJamnTalus,
Firstbeat-monuTOpuUHT.

Abstract: the aim of the study was to assess metabolic changes in different
strategies of adaptation to physical load. The study included two groups of sports-
men: sportsmen of high qualification (major group) and athletes engaged in
Taekwondo recreational nature (control group). In the process of training for measur-
ing and evaluation of the indicators characterizing the mechanisms of energy supply
of motive activity of sportsmen, used monitoring Firstbeat-bodyguard. The peculiari-
ties of oxygen consumption and energy metabolism depending on the degree of fit-
ness. The obtained results confirm the influence of the level of preparedness of the
athlete on the nature of the flow adaptation processes, and the effectiveness of non-
invasive monitoring studies that allow for constant monitoring of the functional state
of the athlete.

Key words: athletes, metabolism, energy metabolism, adaptation, Firstbeat-
monitoring.

®uuiep B.B., AAuyk U.B., barypun B.A.

JTUHAMMKA TIOKA3ATEJIEM BAPUAIIMOHHOW PUTMOILYJIb-
COMETPUU U KAJBIUMN-MATHUEBOI'O PABHOBECHSI IIPU OIIE-
PAIIMIOHHOM CTPECCE Y HNAIOMEHTOB C XHWPYPITMUECKHMMH
BMEIIATEJbCTBAMH B YEJIIOCTHO-JIUIEBOM OBJIACTH.

Fisher V.V., Yatsuk 1.V., Baturin V.A.

DINAMIC OF INDICATORS OF VARIATION RHYTHMOPULSOME-
TRY AND CALCIUM-MAGNESIUM BALANCE IN THE OPERATING
STRESS IN PATIENTS WITH SYRGERY IN THE MAXILLOFACIAL RE-
GION.

AnHoTanus. llens uccienoBanus: U3y4UTh CONMPSHKEHHOCTh (PIIIOKTyalui ma-
paMeTpoB BapHUALlMOHHOW MYJIbCOMETPUM C KOJIEOAHUSIMU BHYTPHUKIETOYHOTO CO-
ACPKaHUA KaJIblUAd U MAarHUA Y MYXXYUH U JKCHIIWH B PAa3/IMYHBIC CPOKH OIICPpAlTUOH-
Horo ctpecca. CTpeccoBasi HAPS)KEHHOCTh OpraHu3Ma OIEHUBAIACh MO MapamMeTpam
BapI/Ia6€JIBHOCTI/I CCPACYHOTO pUTMA U OIIPCACIACHUA COACPKAHNA MOHOB KaJbIUA U
Martdusi B SpUTpOOHTAX JO OIICpalnu, BO BPCMA XI/IpprI/I‘-IeCKOFO BMEIIAaTCJIbCTBA, HA
TPCTbHU W IIATBIC CyTKI/I IIOCJIC OIICpalru. Bo BpCMs OIICPATHBHOI'O BMCIIATCIILCTBA
OTMEYaJIOCh OOBSICHUMOE MpeodJialaHie CUMIATUYECKOW PEryJsiuu CeplIeYHOro
puT™Ma C HOpMaJII/IBaLII/Ieﬁ nokaz3aTejien B MMOCJICOIICPAIMOHHOM IICPHUOJAC W BOCCTaA-
HOBJICHUCM B OpraHMU3ME COCTOAHHA HOPMOTOHHH QHGKTpOHHTHHe HN3MCHCHUSA IIPO-



SBHJIMCH B HAPACTAHUH KOHIICHTPAIIMH HOHOB KaJBIUS B MOCIECONEPALUMOHHOM TEPH-
OJle¢ ¥ CHWKCHHH COJECP)KAaHUS MarHusl B KJIETKE K MATHIM CyTKaM HaOJIOICHHS, 1O
CPaBHEHHIO C MCXOAHBIMHU 3HaueHHsMH. Takum o0pa3oM, HECMOTpPS HA HOpMaln3a-
IIUIO, K TISITBIM CyTKaM IIOCJIE OIepalliy, MoKa3aTeleil BapHalliOHHON PUTMOIYIIBCO-
METpPUHU, U3MEHEHUS B KaJbI[HI-MarHUeBOM OalaHCe COXPAHSITUCH.

KuroueBble ci10Ba: onepalmoHHBIN CTpecc, BapuabeIbHOCTh CePACYHOTO PUT-
Ma, KaJabI[Uii, MarHui.

Abstract: Aim. Explore conjugate fluctuation parameter variation pulsometry
with fluctuations in intracellular calcium and magnesium for men and women in dif-
ferent periods of operational stress. The stress intensity of the organism was assessed
by the parameters of heart rate variability and the determination of the content of cal-
cium and magnesium ions in erythrocytes before surgery, during surgery, on the third
and fifth days after the operation. During the operative intervention, there was an ex-
plicable predominance of sympathetic regulation of the heart rhythm with normaliza-
tion of indicators in the postoperative period and restoration of the normotonia state
in the body. Electrolyte changes were manifested in the increase in the concentration
of calcium ions in the postoperative period and in the decrease in the magnesium con-
tent in the cell by the fifth day of observation. Thus, despite normalization, changes
in the calcium-magnesium balance were maintained for the fifth day after the opera-
tion, and for indicators of variation rhythmopulsometry.
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