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THE DEGREE OF MECHANICAL STRESS OF A METAL SPECIMEN
UNDER TENSILE TESTING CONDITIONS

Abstract: The results of local stress of cylindrical specimens during the tensile test were demonstrated in the
article. It is noted that, depending on the configuration of the loaded surface, the stress value of material can increase
or decrease linearly or cyclically non-linearly in different sections of the specimen.
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Introduction
The process of tensile testing of metal cylindrical
specimens has been studied in a number of scientific

papers [2-10]. In accordance with 1SO 6892 [1],
special specimens are prepared and tested for their
tensile strength on a tensile testing machine. The
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essence of the test is to determine the magnitude of the
load leading to partial destruction of the specimen.
Thus, the maximum tensile stress of material will be
obtained. The loaded state of the specimen is tracked
according to the dependence of the tensile test
diagram. This diagram describes the stress state of
material under tension in general, but the nature of the
deformation (stress) of the specimen elements does
not give. This gap can be filled by computer
calculation of the stretching process of the specimen
model. The results obtained will complement the
general picture of the stress state of the specimen
during stretching.

Materials and methods

A three-dimensional solid-state model of the
cylindrical specimen was subjected to a tensile test.
The testing was implemented in the Comsol
Multiphysics computer program. The properties of
steel were given to the specimen (Young's modulus
and Poisson's ratio were assumed to be 210 GPa and
0.3, respectively). The initial estimated length and
diameter of the specimen model were assumed to be
55 and 10 mm, respectively. A force of 30 kN was
applied to the specimen model. The degree of stress of
the specimen after the test was determined along the
axial line, on the fillet and on the cylindrical surface.

Results and discussion

The results of the computer calculation of stress
of the specimen material subjected to stretching are
presented in the Fig. 1.

A mirror reflection of the stressed state of
material is observed along the entire length of the
specimen. This is due to the symmetrical
configuration of the specimen. The maximum von
Mises stress is observed at the estimated length of the
specimen. At this length, the destruction of the
specimen material occurs after exceeding the tensile
strength. From the largest to the smallest cross
sections of the specimen, the von Mises stress varies
by almost 10 times. The difference in the maximum
values of the von Mises stress on the axial line and the
outer cylindrical surface of the specimen is observed
by 1.5 times. In this case, the surface layers of the
specimen cylinder are subjected to stress cyclically
(values vary in ascending and descending functions).
These changes do not lead to a significant jump in the
stress values of the specimen material. The fillet is a
smooth radius connecting two cylindrical surfaces
with different cross sections. The fillet reduces the
value of stress in a large range. On the section of the
fillet of 6 mm, changing the von Mises stress occurs
10 times. This proves the effectiveness of performing
this element to increase the strength of the specimen
during tensile deformation.
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Figure 1 — The von Mises stress values: A — on the total length of the axial line of the specimen; B —on the
length of the fillet of the specimen; C — on the circumference length of the specimen.

Conclusion

Thus, the maximum stress of material is
observed at a distance of half the estimated length of
the specimen subjected to stretching. According to the
highest values of the von Mises stress determined
along the axial line, it is possible to make a prediction

about the possible destruction of the specimen at the
marked distance. The smooth radius on the specimen
reduces the local stresses of material up to 10 times
over a short length. The cylindrical surface is
subjected to stress cyclically, but significant stress
drops are not observed.

Philadelphia, USA

2 Clarivate

Ana lytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

References:

(1998). I1SO 6892. Metallic Materials — Tensile
tests at Ambient Temperatures.

Davis, J. R. (2004). Tensile Testing. ASM
International.

Andrade, T. L., et al. (2017). Tensile Test:
Comparison Experimental, Analytical and
Numerical Methods. International Journal of
Advanced Engineering Research and Science,
vol. 4, no. 11, 87-90.

Loveday, M. S., Gray, T., & Aegerter, J. (2004).
Tensile Testing of Metallic Materials: A Review.
NPL Management Ltd, p. 171.

Hashentuya, M. (2016). Experimental study of
tensile testing of metallic materials in
engineering mechanics. Proceedings of the 2016
International Forum on Mechanical, Control and
Automation (IFMCA 2016), 819-822.

Riaz, M., & Atigah, N. (2016). A study on the
tensile test properties of medium carbon steel
specimens under specific manufacturing

10.

conditions. Journal of Mechanical Engineering
and Technology, Vol. 8, No. 1, 1-12.

Biju, A. T., et al. (2020). Tensile and Hardness
Tests on Steel Specimen. International Journal
of Innovative Technology and Exploring
Engineering, 9(6), 1607-1610.

Kundan, K., et al. (2014). Use of Miniature
Tensile Specimen for Measurement of
Mechanical Properties. Procedia Engineering,
899-909.

Kato, A. (2015). Measurement of Surface Strain
Distribution and Stress-Strain Relation of Steel
in Tensile Test. Journal of Material Testing
Research Association of Japan, Vol. 60, No. 1,
57-64.

Rund, M., Prochazka, R., Konopik, P., Dzugan,
J., & Folgar, H. (2015). Investigation of Sample-
size Influence on Tensile Test Results at
Different Strain Rates. Procedia Engineering,
114, 410-415.

Philadelphia, USA

2 Clarivate
Analytics /e



ISRA (India)  =6.317 SIS(USA)  =0912  ICV (Poland) =6.630
. ISI (Dubai, UAE)=1.582  PHMHII (Russia) =3.939  PIF (India) = 1.940
Impact Factor: G\ (australia) =0564  ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
Issue Article

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online)

Year: 2023 Issue: 11 Volume: 127

Published: 01.11.2023

http://T-Science.org

Denis Chemezov
Vladimir Industrial College

M.Sc.Eng., Honorary Worker of the Education Field of the Russian Federation, Academician of International
Academy of Theoretical and Applied Sciences, Lecturer, Russian Federation

https://orcid.org/0000-0002-2747-552X
vic-science@yandex.ru

Nikita Afanasyev
Vladimir Industrial College
Student, Russian Federation

Veronika Khlebnikova
Vladimir Industrial College
Student, Russian Federation

Dmitriy Bychkov
Vladimir Industrial College
Student, Russian Federation

Viktoriya Churkina
Vladimir Industrial College
Student, Russian Federation

Denis Korkunov
Vladimir Industrial College
Student, Russian Federation

Andrey Volvyankin
Vladimir Industrial College
Student, Russian Federation

CHARACTERISTICS OF A SUPERSONIC EJECTOR

Abstract: Some characteristics of the supersonic ejector were presented in the article. The dependences of the
input and output values of temperature, velocity, pressure and total internal energy of the supersonic ejector jet flow

were analyzed.
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Introduction

Ejectors are simple mechanical components used
for a wide range of applications, including industrial
refrigeration, vacuum generation, gas recirculation,

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.11.127.2

and thrust augmentation in aircraft propulsion
systems.

Ejectors induce a secondary flow by momentum
and energy transfer from a high-velocity primary jet.
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The high-energy fluid (primary flow) passes through
a convergent-divergent nozzle and reaches supersonic
conditions. After exiting the nozzle, it interacts with
the secondary flow and is accelerated through an
entrainment-induced effect. The mixing between both
flows takes place along a constant-area duct called the
mixing chamber where complex interactions between
the mixing layer and shocks can be observed. A
diffuser is usually placed before the outlet to recover
pressure and bring the flow back to stagnation.

Experimental studies of supersonic ejectors are
presented in a number of scientific papers [1-10].
Continuing the topic of operation of supersonic
ejectors, it is proposed to consider some
characteristics of these gas-dynamic devices through
computer modeling.

Materials and methods

A compressible turbulent flow passing through
the nozzle of the supersonic ejector was subject to
simulation. For this purpose, the three-dimensional
model of the supersonic ejector with the following
geometry was built: diameter of the throat — 8 mm;

diameter of the secondary inlet — 160 mm; diameter of
the primary inlet — 16 mm; diameter of the divergent
section of the nozzle — 12 mm; diameter of the diffuser
— 51 mm; diameter of the mixing chamber — 24 mm;
length of the mixing chamber — 240 mm; length of the
diffuser — 70 mm; distance between the outlet of the
nozzle and the inlet of the mixing chamber — 15 mm;
length of the convergent section of the nozzle — 7 mm;
length of the secondary nozzle — 90 mm; length of the
divergent section of the nozzle — 23 mm; length at the
inlet — 15 mm; length at the outlet — 15 mm. The
output pressure is assumed to be 1 atm. The jet flow
was carried out in accordance with the k-¢ turbulence
model. Thermal conductivity and dynamic viscosity
were calculated in accordance with Sutherland's law.
The Mach number and the turbulence intensity of the
flow are assumed to be 0.14 and 0.05, respectively.

Results and discussion

The dependences of temperature on velocity and
total internal energy on pressure of the supersonic
ejector jet flow are plotted in the Fig. 1.
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Figure 1 — The dependences of temperature on velocity (A) and total internal energy on pressure (B) of the

jet flow.

The jet flow passes through the nozzle under
pressure at an initial temperature of 120 K. At the
same time, the flow velocity of the jet is maximum.

The concentration of low temperatures is determined
at the maximum flow velocities of the jet. When the
jet passes up to half the length of the mixing chamber,

Philadelphia, USA

2 Clarivate
Analytics /e



ISRA (India) =617  SIS(USA)  =0912  ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564  ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

the flow temperature increases by 0.7 times, and the
flow velocity decreases by 0.25 times. At the outlet of
the mixing chamber, the temperature and flow
velocity of the jet reach values of 290-300 K and 25-
50 m/s, respectively.

The jet flow passing through the nozzle has a
minimum internal energy characteristic of the cooling
process at subzero temperatures. As the pressure
decreases, the flow heats up, and the internal energy
gradually increases. For the selected operating
conditions of the supersonic ejector, the internal
energy increases approximately three times at a
pressure of less than 0.5 MPa. It is noted that at low
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Abstract: This article analyzes the study of the transition process in physics lessons using quantitative
calculation methods. The use of electronic devices in modeling various physical processes using numbers is one of
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presented in the form of tables or graphs.
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MN3YYEHUE NNEPEXO/HBIX ITPOITECCOB HA YPOKAX ®U3UKHU

Annomayus:. B Oannoii cmamve aHAIU3UPYeMCs u3yvenue nepexooHo20 Npoyecca HA YPOKax Quuku
Memooamu KonuuecmeenHo2o pacyema. Mcnonb306anue 31eKmpoHHbIX YCHPOUCIE NPU MOOELUPOSAHUY PASTUYHBIX
QuzULecKUx npoyeccos ¢ NOMOWBIO Yucel ABNAemcs 0OHUM U3 Hauboee I pekmuenvlx HanpasieHul. Imom memoo
0YeHb YO0OeH, 0COOeHHO NpU 1AOOPAMOPHBIX 3AHAMUAX, KO20d pe3ylbmambl NPe0CmAasIANCa 8 8ude maoauly uiu
epaguxos.

Knrouesvie cnoea. snexmponnoe ycmpoucmeo, Keasuynpyeas cuid, yens, Ouggepenyuan, amniumyoda

KonebaHutl, NOKA3amebHblil 3aKOH, KOHOEHCAMOop, Yenb, Pe3ucmop.

Beegenne

OnHum u3 HaunOosee 3P PEKTUBHBIX
HAalpaBJICHUH SBJISETCS WCIIOJIB30BAHHE IKCIIO3HLIUH
NpU  YHUCIEHHOM  MOJEGJIMPOBAHUHM  PA3INYHBIX
(m3MUeCKUX TMpOIEccoB. JTOT METOA OCOOCHHO
ynoOeH NpH NPEACTABICHUHM PE3yJbTaTOB B BHJE
TaOIUII WK TPadUKOB HA TAOOPATOPHBIX 3aHATHSIX.

[puxoauTcs U3MepsTh HU3MeHEHNE QUIMIECKON
BEIIMYMHBI BO BPEMEHH B 3aBUCHMOCTH OT Pa3IMYHbIX
apaMeTpoB. CoOTBETCTBYIOIINE rapaMeTpel
M3MEHSIOTCS, KCIEPUMEHT MOBTOPSAETCS HECKOIBKO
pas, pe3yJbTaThl CPAaBHUBAIOTCSA U J€IAeTCsl BBIBOX 00
u3y4aeMoM Inporecce. TeM He MeHee, eCTeCTBEHHO,
YTO MOJYYEHHbIC PE3yJbTaThl HE MOTYT JOCTOBEPHO
OTpa)kaTh MU3y4aeMblil IPOIECC, TOCKOJIBKY TOYHOCTb
WU3MEPHUTENBHBIX TPUOOPOB, NMpEAHA3HAYCHHBIX IS
yueOHBIX JIADOpaTOPHiA, 3HAYUTEIHLHO HIDKE, a Ha MX
MIOKa3aHMs BIMSIOT Pa3IMYHbIe BHEIHNE (DAaKTOPEI.

OCHOBHAfl YaCTh.

Orto 3arpynHser (OPMHUPOBAHUE KAKHX-THOO
(U3MYECKUX 3aKOHOB M3 TOJIyYCHHBIX PE3YJIbTaTOB.
Ilo cpaBHeHHIO € pe3yiabTaTaMH 3KCIEPUMEHTA,
KOJINYECTBEHHO BBIYHCIISIOIIETO 3aKOH,
NIPEACTABISIIOMMKA  (DU3MYECKUH TIPOLEcC, OLEHKa
pE3yIbTATOB CTAHOBHUTCS MPOLIC, U B TO XKE BpeMs
YTOYHSIOTCS MOTPEIIHOCTH M3MepeHuit. Ho pacuer
BEJIMYHH, 3aBHCAIIMX OT psijia MapaMeTpoB, 3aHUMaeT
IOBOJIBHO MHOTO BpeMeHH. Ecim 3ta pabora Oymer
BBITIOJTHATHCS c TIOMOILBIO 9KCIIO3UILIUH,
TEOPETUYECKUEe  PacueThl  yIacTcsi  MOBTOPUTH
HECKOJIKO a3 JUlsl Pa3HbIX CIy4aeB 3a KOPOTKHI
MPOMEXYTOK BPEMEHH. DTO TO3BOJISIET MOJHOCTHIO
JIOCTMYb ~ HAMEYEHHOW  Ienu  J1abopaTopHOro
00y4eHHUs.

IMpumep 1: paccMoTpuMm JBHXKEHHE HaboOpa
KoJICOMIOMXCS ~ B3aMMOCBsI3aHHBIX  Tenl.  [lox
BIMSIHAEM  Cpensl Ha  KOJNeOaHHS  CHCTEMbI
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YMEHBIIACTCSl aMIUINTyAa ee KoieOaHui, T. e.
KoneOaHusl yracaroT. IIpum MeIeHHOM 3aTyXaHuH
KoJeOaHWH W MaJoOW WX aMIUIMTYJE 3aTyXaroIlue
KOJIeOaHHST MOJKHO CUHUTATh MEPUOIHIECKUMH, TIPSIMO
MPOTIOPIMOHANBEHBIME CHJIE COTPOTHBIICHUS CPEIHI,
CKOPOCTH CHCTEMBI.
dx
be=—nar=—nx
Ha xonebmromryrocst cucteMy Takxe IeiCTByeT
KBasuynpyras cuia, pasuas F,, = —kx . Ypasuenue
JIBIDKCHUST yObIBafoleld KoJeOMIomencss CUCTEMBI
MOXHO 3aIcaTh Kak:
mx" = —ux' — kx
U3 3TOTO MBI TIonydaem mx’’ + ux' + kx = 0, nemum
ypaBHEHHE Ha M U BBOAUM 00O3HaueHHE % =28 n

!

k
— = (JJZ, 3alrcChbiBass YpaBHCHUC JABUKCHUSA CHCTEMBI
m

CIIeIYIOIINM 00pa3oM:

x"+2Bx" + w?x =0
rae B-kodpHUIHUEeHT 3aTyXaHHs, ® - IHUKINIecKas
4acToTa.

210 BbIpa)KEHUE Ha3bIBaeTCs
middepeHMaNIBHBIM  YpaBHEHHEM  yOBIBAIOLIMX
KosieOaHui. DTO pellleHne ypaBHEHHUH BU/IA;

x = Age Plcos (wt + ¢y) (1)

Bripaxxaercss B Buae. 31ech A= Aoe_ﬁt
BBIDOKECHUE  TPEICTABIAET COOOH  aMIUTUTYLy
KoJIcOaHMH, KoTOpast YMEHbBILIAETCs, o
9KCIOHEHIHATBHOMY 3aKOHY N3MEHEHHE
KOOpAWHATE X TPOUCXOJAUT, HA OCHOBE YPaBHCHHS
(1) B Bue rpadmka, MpencTaBICHHOTO Ha PUCYHKE.

IIpumep 2: paccMOTpUM MpOLIECCH M3YyYEHUS
SBIICHUSI CAMOWHAYKIWH. l3MeHEeHWe CHIIBI TOKa,
MIPOXOJAIIETO Yepe3 KOHTYp, caMo I0 cebe co3maeT
OJIC, 4TO NPUBOAUT K IOTMOJHUTEIHLHOMY TOKY B
KOHTYp€, KOTOPbII HAa3bIBAETCS CAMO MHIIYKIIMOHHBIM
9KCTpa ToKOoM. Hampapienue camMo MHIYKIMOHHOTO
9KCTpa TOKAa OCHOBaHO Ha IpaBwiie JleHna, koTopoe
Ipes0TBpalaeT MU3MEHEHHE TOKa
CaMOBOCIIPOU3BO/ISIIIETOCS HCTOUHHKA.

[Ipy nmoxKITIOYEHNH KaTyIIKH HHIYKTUBHOCTH, K
HCTOYHUKY TOKa 00pa3yrommecs, B He 3KCTpa TOKH
OKa3bIBAIOT  COMPOTHBICHHE TOKY  HCTOYHHKA,
JIOCTUTAIOIIICMY MaKCHMAaIIbHOTO 3HAYCHUS.
HanpasneHne reHepupyeMbIX B LEMH SKCTPa TOKOB
OyZeT TPOTHUBOIIONIOKHO  HAMPABICHUIO  TOKA
HMCTOYHUKA, KOTOPBIA MX reHepupyer. Paccmorpum
IeTIb, COCTOAMIYIO U3 KaTyIIKH C HHAYKTHBHOCTHIO L,
pe3ucTopa ¢ CONpOTHUBICHHEM R, HCTOYHMKA TOKa C
D]JIC €. BMecTO pe3ucTOpPHOTO CONPOTUBIICHHMSI TAKKeE
MOXHO  MOJYYUTh  aKTHBHOE  CONPOTHBIICHUE
COEIMHUTEINILHBIX Kabenel u karyuiku. [Ipu paspbise
LIETU TOK B HEW CO BpEMEHEM YMEHBIIAETCs 110 3aKOHY

OKCIIOHCHTBI
t

Il = Ioe_; (2)
Iy =£ -TOK, 00pa3yloluiics B Lenu. T =

= |~

BpeMH, H606X0,Z[I/IMOC JJIs1 YMCHBIICHU A CUJIBI TOK

o

B

€ pas. HpI/I IHNOJAKIOYCHUN ICINM CHJIa TOKa
YBCIMYUBACTCS CICAYIOIINM 06pa30M:

t
I; =1)(1-erx) @)
Iy cuna Toka yBeIMUYMBAETCS OT HAYAIBHOTO
&
sHauyenns I = 0 1o MakcuMasibHOro 3HadeHus I = 7

CKOpOCTh N3MEHEHHS CHIIBI TOKA OYZIET 3aBHCETh OT
BpeMEeHH T  -pelakcanuu. Yem  MeHbLIe
WHOYKTHBHOCT, memd L u  4yem  OoJblie
CONIPOTHBIICHHE aKkTHBa R, TeM OoJsble CKOPOCTH
H3MEHCHHS CHIIBI TOKa. Pacuerni MIPOU3BOAATCA IO
mporpamMe. B mpumepe 2 mporpamma BBIYHCISET B
BUIC Ta6J'II/IleI 3HA4YCHUA y6I)IBaHI/IH 1 YBCIIMYCHUS BO
BpEMEHM TOKa B  Karymke C  HM3BECTHOH
MHIYKTHBHOCTBIO JUTSl TPEX 3HAYCHHUN HATIPSDKCHUS U
CONPOTHBIICHHUSI MCTOYHHKA MHUTAHUS U Ha OCHOBE
9TOH TAaOIMIBI MOXKET 0TOOpa3UTh Ha FKpaHe rpaduk
n3MeHeHust TokoB I u I,.

ITpumep 3: paccMOTpHUM NEPEXOAHBIE MPOLECCH
B KoHeHcaTopHoi 1ieru. Konaencarop emxoctsio C,
ecmn Uo MOAKIIOYEH K HCTOYHUKY HOCTOSHHOTO
HaIpsDKEHUs depe3 pe3ucTop R, kak nonro oH Oyner
3apspkatbest? [Ipy NOAKIIOYEHWH KOHZEHcaTopa K
WCTOYHUKY HAIpsDKEHUE Ha HEM YBEIIMYMBACTCS, TOK
B LIETM YMEHBLIACTCS. 3apsiKa IMPoAoIDKaeTcs 10 TeX
nop, IOKa HampsHKeHHe Ha  KOHJAEHCATope,
HalpshUKEHHE HMCTOYHMKA, He craHeT paBHbIM Uo.
Korna tpebyemslit (o=CUo cobupaercst B 060109Kax
KOHJIEHCaTopa, TOK, NPOXOAANIMN dYepe3 Iellb,
3aKaHYMBAETCsS, TEM CaMbIM 3aBeplias IPOLIecC
3apSIKH.

Ecin Mbl mpencTaBuM 3apsii Ha OAHOM W3
IUTACTHH B BUAE (, OH H3MEHHTCS B IIPOLIECCE 3aps KU
KoHAeHcaTopa. CKOpPOCTh H3MEHEHHs 3apsga Ha

riacture q/dt , mpencTaBIsIFOIIas CHITY TOKA B ICTTH:

—dq
I_dt )

B nocnenoBarenbHO COEAMHEHHON LIEH CyMMa
HanpspxeHuit Ur Ha pesuctope 1 Uc Ha KOHJeHCaTOpe
pasHa Hanpspkenuto Uo ucrounuka. Otcroza cnenyer,
YTO HaINpsHKEHUE Ha PE3UCTOPE PAaBHO MPOU3BEACHHIO
TOKa Ha CONPOTHBIICHHUE

IR+Uc=Uo

VYunThIBas, 4TOo cwia TokKa (4) 3aBHCHT OT
CKOPOCTH M3MEHEHUs 3apsia, a Hanpsbkenue Uc Ha
KoHAeHcaTope, Q/C B TPOM3BOJNBHBIH MOMEHT
BPEMEHH, MBI I10Jy4aeM:

dq q
R—+—==U
ac el
Oto muddepeHIraIbHoe ypaBHEHHE,

3aBucsAmas OT BpemeHd ¢dymkmmsa ((t) 3apsma
KoHJeHcatopa.  YuutbiBas  Uo  HampsbkeHwe,
pe3yNbTHPYIOIIMI  3apsii  KOHJEHcAaropa paBeH
otHoteHuro go k emrocTr: Uo=(o/C.

dg _ (g0 —q)

dt  RC

Ecnu Mbl nipencraBuM 3apsia ( Ha IUIACTHHE C

HOBOM BeJIMYUHON Q, 3TO ypaBHCHHE MOXKHO JIETKO
npeoOpa3oBaTh B JIPYroe MpPEACTaBICHUE: MBI
BozbMeM Q=(o- wu muddepenmupyem  ero,
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bopmrpyem 22 = — L Vuureimas o1o, (4) MOKHO nporiecca. PacueTsl BBHIMOMHAIOTCA 1O TPOTPAMME,
at at ’ i (5) u (6). B npumepe
3ammcaTh CIETYIONIM 06Pa3oM. HAIHMCAHKOH 1A opmy:n
40 0 IPOrpaMMa BBIUMCIAET 3HAYEHHS YMEHBIICHHS U
—“=-_= YBEIMUEHHS 3apsAa KOHIEHCATOPA OMNpEIeIeHHOI
Pewmere 3Torodt aBHeI—II?I/gI emrkoctd C g Tpex 3HaueHwWH HampspkeHus Ug
ypashe VICTOYHHKA ITATAHMS ¥ CONPOTHBJICHUS BO BPEMEHH, U
Q(t) = CUye ke (%) Ha OCHOBAHMH 3TOH TAOIHIBI, MOXET BBIBECTH Ha

YuuteBasg 310 Q = q¢ — q
t
a® =CU {1 -’} (6)

3akiiouenue.

B IAHHOU pabote peagaraercs
KOJIMYECTBEHHOE HCCIIEN0BaHNUE TIEPEXOTHOTO
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CEMACHOJIOT YA 1 OHOMACHOJIOT' WA KAK IBA ITIOAXOJA K PACCMOTPEHUIO
SA3BIKOBBIX EJTMHUIL

Annomayusn:. B 0annoti cmamuve 0aromcs nymu paccMOompeHus 13b1K08bIX U JIeKCUYECKUX eOUHUY ¢ NOMOUBIO
OHOMACUONIO2UU U CEeMACUONIO2UU, KAK 084 ACHEeKmMA ceManmuku. Y uiirocmpupyiomcs pasiuyHsle cnocoovl ux
CYWecmeo8anust U YYHKYUOHUPOBAHUSL 8 SA3bIKe 8 PAMKAX eOUHOU MeopuU — N1eKCU4eCKOU CeMAHMUKU.

Knrouegvie cnosa: cemacuonozus, OHOMACUONO2US, AKM KOMMYHUKAYUU, TeKceMa, 3HaueHue, 3HaK, ciosapb .
Hopusaiigha, cemacuono2us, OHOMACUONOUAL.

BBenenne KOJUPOBAaHUS MbICTU. TpaJWLIMOHHYIO HayKy O

PaCCManI/IBaH AaKT KOMMYHUKaIlUuU, Mbl BUJICIIH, 3HAYCHUH, KOTOpasd BO3HHKJIA KaK HUCTOpHUYCCKas
9TO OAWH W3 KOMMYHHMKAHTOB (TOBOpSIHN — A) JIMHIBUCTUYECKAS JHUCIUTUINHA, HHTEPECOBAI
KOAUPYET HHPOPMAITHIO 1O ICHCTBYIOIINM, B JAHHOM [JIaBHBIM 00pa3oM BOIMPOC O TOM, YTO 3HA4YaT T€ UIU
SI3BIKE 3aKOHAM CBSI3U 3HAUYCHUM H 3HAaKoOB, T.C. HUHBIC OTACJIBHBIC CJIOBA MU KaK OHHW HU3MCHAIOT CBOH
OCYLIECTBIISIET TIEPEXOA THIA S — S — Z — Z, Wi 3HAYEHUS. Boxkpyr 3TOM po0JIeMbl u
OoJiee yIpOIIEHHO: «3HAUCHHE» — «3HaK». Jpyroi IpyNnupoBasach MPEXKHSIS CceMaHTU4ecKas
YYaCTHHK KOMMYHHUKauuu (ciaymatomuii — B), (cemacumonoruueckas) npodsemaruka. CBoeoOpa3Hoi
HalpoTHB, ICKOAMPYET HH(OPMAIMIO IO TEM Xe peaknued Ha aTOMAapHOCTb CEMACHOJIOTHH U
3aKOHaM SI3bIKa, T.C. COBEpINAECT Kak Obl OOpaTHBIA OJTHOCTOPOHHOCTH PACCMOTPEHHS SI3BIKOBBIX CIHHUI
nepexof Thna Z — Z — S — S, WIN NpoIe: «3HaK» SIBUJIACh CTAThsI M3BECTHOTO HEMEIIKOT O JINHrBUCTA JI.
— «3HaueHney. [uanor mexny A u B mpennomnaraer Baiicrepbepa «Cemacnonmoruss — JIOXKHBIH IIyTh
TepeMeHy poJiei. s3piko3HanuA?» («Die Bedeutungslehre — ein Irrweg

B smHrBHCTHKE ~ 3HAUMTENBHO  OOJbIIE
pa3paboTaH BTOPOM acHeKT — H3Yy4EeHHE TOro, 4To
3HayaT Te€ WJIM HHBIE cJoBa (3HaKW), Kak OHHU
JIEKOIUPYIOTCSI, U TOpa3l0 MEHbIIEe — IEPBBIH, T.€.
KaKMe CyIIeCTBYIOT HalM4HBIE CpEACTBA  JUId

Philadelphia, USA 10 D Clarivate
Analytics e


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:xabibullaevaferuz@gmail.com
http://s-o-i.org/1.1/TAS-11-127-4
https://dx.doi.org/10.15863/TAS.2023.11.127.4

ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE)=1.582  PHHII (Russia) =3.939  PIF (India) = 1.940
Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA) =0.350
der  Sprachwissenschaft?»)!.  JI.  Baiicrep6ep €ro uaeorpauuIecKoMy CIOBAPIO HEMELKOTO S3bIKa
OPEATIOKIIT  3aMEHUTh  TPAJUIUOHHYIO  TEOPHIO «Der deutsche Wortschatz nach Sachgruppen»®, B

3HAYCHUS PACCMOTPEHHEM sI3BIKA KaK CHCTEMBI
(ceTkn) MOHATHH; TPU STOM HMEIUCh B BHUIY HE
«HMCKYCCTBEHHBIC)» JIOTHUECKHE, a SI3BIKOBBIC TIOHATHS
(Popularbegriffe, «HAWBHBIE [IOHSTHS ),
00yCIOBNICHHBIE CyOBEKTUBHBIMHU, SMOIIMOHATIHHBIMHA
¢axropamu®. [1aBHOE BHUMaHUE HAYKK O CMBICIIOBOI
CTOPOHE SI3bIKa IEPEMEAIOCh ITPHU TAKOM MOJXO0/IE C
aTOMapHOTO PAcCMOTPEHMsT W3MEHEHHs 3HaueHHH
CIOB Ha CUCTEMy 3HAa4MMBIX €IWHMI, T.€. Ha
ONpENeNeHue UX COACPKAHUS U «3HAYMMOCTI
BHYTPU €IMHOTO wenoro (TOHATHUHHOW cdepl,
«HaWBHOM» KapTUHBI Mupa). PaboTs! JI. Baiicrepbepa
(Tak ke, KaK W €ro MpEeANICCTBEHHUKOB, U TPEKIC
Bcero — M. Tpupa®), eciau OCTaBUTH B CTOPOHE HX
BIIOTHE  TIOHATHYIO  «aHTHCEMAaCHOJIIOTHYECKYIO»
HaTPaBICHHOCTh, a 3HAYUT, TOXKE B M3BECTHOH Mepe
OJTHOCTOPOHHOCTh, OOBEKTUBHO  CIOCOOCTBOBAJIH
Pa3BUTHIO METO/IO0B Pa3sHOCTOPOHHETO
CEMAaHTHYECKOTO0 AaHajh3a, BBIABUTAs HapsIy C
CYIIECTBYIOIIECH Teopreii 3HaYCHUS (HITH OLTHO0YHO —
BMECTO Hee) TeopHio 0003HAUYEHHs, ONMHPAFOLIYIOCS
Ha CHCTEMYy SI3BIKOBBIX MOHSTHH, BbIpaXKaeMbIX
CPEeICTBaMU ONPEIEICHHOTO A3bIKA.

Haubonee monHoe, sicHoe M BMeCTe C TeM
cBOOOZHOE OT KpaifHOCTeH omnpeneneHue JBYX
B3aHMOCBSI3aHHBIX ~ aCIIEKTOB TCOPUH  3HAUCHHS
BriepBele HaxoauMm y @. JlopH3aiida BO BBeJCHHH K

KOTOpPOM  NPEANpPHUHSTA IIONBITKA MPEACTABUTH
CJIOBApHBIA COCTaB sI3bIKA KaK OPTaHM30BaHHBIN 110
MOHSTHIHBIM Tpyram (nach Sachgruppen).

Hcnonp3yemble B ClOBape MOHATHA, €AMHHMIIBL,
KJIacCH(PMKAIIMOHHBIE KAaTETOPUU OCHOBBIBAINCH Ha
TeopHun 0003HaueHuUs (Bezeichnungslehre,
Ononiasiologie). ®. JlopH3aiid 0TYETIMBO pa3aHJal
JIBa HaIpaBJICHUS (acmeKkTa) U3ydeHus 3HadeHus: 1)
«OT 3BYYaHHs K coJiepKaHHIo»: «UTo 3HAYHUT HaHHOE
CJIOBO, COYETaHHE CIIOB?» M 2) «OT COIEpKaHHS K
BeIpakeHUIO»:  «Kakme  cymiecTBylOT — CIIOBa,
COYETaHUSI CIIOB JUIS BBIPAKECHHUS OIPEACICHHOTO
colepKaHMA?». OTH  acleKThl OH  IPEAJIOXKUI
Ha3bIBaTh COOTBETCTBEHHO CeMacHOJIOTHEH
(Bedeutungslehre) u OHOMACHOJIOIHEN
(Bezeichnungslehre)®. CemacHomnorus u
OHOMAacCHOJIOTHs, TEOpUsl 3HAYCHUS U  TEOPHS
0603Ha'~leHI/I${, SABJIIAIOTCA B nux COBPEMEHHOM
MOHUMAaHHUHU JIBYMsI METO/IaMH B paMKaXx OJIHOMU 0011ei
HayKH, UCCICAYIOMMMU OAWH U TOT K€ HPEAMET C
Pas3INIHBIX CTOpOH, B Ppa3JINyuHbIX,
IIPOTUBOIIOJIOKHBIX HAITPABJICHUAX.

Ecnu TepmuH moHmMmarthe Kak oOlnee Ha3BaHUE
HayKd O SI3BIKOBOM 3HAUCHWH, TO €€ acleKTH3aIHs
NIPUMEHUTENBHO K JIEKCHYECKOW CHCTEME sI3bIKa
MIPUMET CIIETYIOMNI BUA:

Ta6auna 1.

€eMacHOJOTHsl (acTeKT CEeMaHTHKH, W3YyYalOMMH JIEKCHYEeCKOoe
3HAYCHHE B HAMIPABJICHNUHU: 3HAK — 3HAYCHHUE)

Jlexcuueckass ceMaHTHKA

OnomacuoJiorus (acreKT CeMaHTUKH, N3y4arolUi JIEKCHUECKOe
3HAYEHNE B HANPABJICHUH: 3HAYEHHE — 3HAK).

BbI[[eJ'IeHI/Ie TPOTUBOIIOJIOXKHO HAIIPaBJICHHBIX
aCIICKTOB 3HAYCHUA B npeaeiiax CCMaHTHUKHN
MO3BOJISIET IIOJIHEE, BCECTOPOHHEE, C pa3IMUHBIX
TOYEK 3pEHMsl TIPEJCTAaBUTH pas3HbIE CIOCOOBI
CYIIIECTBOBAHUS DJIEMEHTAPHBIX S3BIKOBBIX €IMHUI
(MaTepuasbHO  BBIPOKCHHBIX  «CIJIOB-TIOHSITHI,
UJeaJbHBIX MOHEM), MOJYYHTh HOJNHYK KapTHHY
pa3IMYHON  OpraHM3alMM  TaKUX  COUHUI B
JIEKCHYECKHe KaTeropud Ha OCHOBE JOCTaTOYHO
Pa3IMYHBIX 110 IPUPOJIE THIIOB CBSA3H, B 3aBUCHMOCTH
OT pPOJTM KOMMYHHKAHTA B aKT€ OOIIEHS (TOBOPSIITHIA
—  CIOymamomui), OT caMoro  HalpaBJCHUS
HCIIOJIb30BAHUA CIOAUHUIL] JIEKCUKO-CEMaHTHYCCKOMN

1 Weisgerber L. Die Bedeutungslehre ein Irrweg der
Sprachwissenschaft? // Germanisch-romanische Monatsschrift 15,
1927. - S. 161-183.

2 Kronasser H. Handbuch der Semasiologie, Heidelberg, 1952. - C.
62.

CHUCTEMBI Kak KOJIJICKTHBHOT'O OTpaXKCHUS
00BEKTHBHOT'O MHpPA B HAIIIEM CO3HAHMUH, SI3BIKE.
IIpencraBuM JIEKCHYECKYI0 CHUCTEMY B BHUJC
MHOXECTBA 3JICMEHTAPHBIX «KJIETOYCK»  («CIIOB-
nonsituiy, mo JI.B. Illep6e). Bossmem ¢parment
CHUCTEMBI - JJIEMEHTapHEIC CIMHUIIBL,
MIPECTABIISIOIINE coboit KaueCTBCHHBIC
0003HaUCHHSI OJHON W3 XapaKTEPUCTHK BHEITHETO
BHJA dYeloBeKa (HaroTcs B an(aBUTHOM TMOPSIKE):
JKUPHBIN, KOCTJISABBIM, MOJIHBIN, MyXJbIA, mMoICHbl,
mowutl, Xy0ou... noinee — xyoee (IpA CPaBHEHUH) U
moja. DTH eAVHMIBI (BMECTe C APYTUMHU MOJTOOHBIMH
WM KaK-TO COOTHOCUTENBHBIMU C HUMH) 00pasyroT
CBOEOOPa3HYIO «CETKY», «IUIKaly», CKBO3b KOTOPYIO

3 Trier J. Der deutsche Wortschatz im Sinnbezirk des Verstandes.
Von den Anfangen bis zum Beginn des 13. Jahrhunderts.
Heidelberg, Carl Winter Universitatsverlag, 1932, 1973. — 347 s.

4 Dornseiff F. Der deutsche Wortschatz nach Sachgruppen.
Berlin — N. Y.: Walter de Gruyter, 2004. — 933 s.
° Dornseiff F. Sprache und Sprechender. Kleine Schriften II.
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BOCIPUHUMACTCA HeﬁCTBHTeHBHOCTB, TOT WA I/IHOﬁ 150107%0 OIICHKA, Hanpumep, OLCHKa BHCIIIHOCTHU
cec «CETMECHT», T.C. B N3BECTHOM CMBICJIC YeJIOBEKAa B TaAaKOM-TO OTHOHICHI/H/I?»G. J5! TOorAa
«HpOMé)KyTO‘{HLIﬁ MUD». CCMAHTUYCCKNEC CAMHULBI I'PYNIIMPYOTCA MHAYE: I10
B 3aBUCUMOCTHU oT TOU NI HHOU nux CXOACTBY, CMBICJIOBOMY «COITOJIOXKCHUIO),
KOMMyHI/IKaTI/IBHOf/i pOJH/I 158 3aaa4yu CAUHUILIBI HpOTI/IBOHOHO)KHOCTI/I, Tak, LITO6BI OHHU CHOCO6HBI

JIEKCHKO-CEMaHTHUECKOW CHCTEMBI, CYIIECTBYIOIINE
B SI3BIKOBOM CO3HaHUH, 00BeIUHSIOTCH,
TPYNIHUPYIOTCS TO-pa3HOMY. Ecin KOMMYHHKaHT
BBICTYIIA€T B POJIU CIYIIAONIIET0 (YUTAIOIIET0), OH
MIPOM3BO/IUT aHAJIN3 3HAYCHUS B HAIIPABJICHUH «3HaK-
O3Ha4YeHHE», T.€. B CEMacHOJIOTHYECKOM acCIeKTe,
pemtast Bonpoc «YTo 3HAYUT 3TO CIOBO (COUETaHUE
CJIOB), HANPUMeEp MpHIIAraTelIbHOE noHbIL?». B aTOM
cilydae OH «JIEPXHT B TOJIE 3pPEHHs» BCE EAMHHIIBI
(BapuaHTBl ~ COUHMWI]),  HMCIONIHE  3BYKOBYIO
(rpaduueckyro) 000JIOUKY ITOTO CIOBA, CBSI3BIBAS UX
MEXIy co00H B MOTMCEMaHTHYECKOE, MHOTO3HAYHOE
cmoBo (Poly — momucemust) u ompemensist 1O
KOHTEKCTY COOTBETCTBYIOIEE 3HAUCHHWE CIWHUIIBI,
HalpuMep «TOJCTBIN» (NOAHBIUL MYHCUUHA) ITO
3HA4YEHHE YTOYHSIETCS IyTeM CPaBHEHHsS C APYTHMMHU
BapuMaHTaMHM d3TOr0 MHOrO3Ha4yHOro ciosa (cp.
NONMbILY CIMAKAH 6UHA, NOJHBINZ PAOOCHU, NOJHbLIL
cnucok mpydos W np.). B ocHOBe Takoii
crcTeMaTH3aluH, npu KOTOpOH €/IMHHULIBI
00BEANHSIOTCS B MHOTO3HAYHOE CJIOBO, JIEXKaT, Kak
BUJIHO, accoLMaTHBHO-CEMaHTHYECKHE CBSI3U
TEMaTHICCKH JIOCTATOYHO Pa3HOPOIHBIX
OSI3BIKOBJICHHBIX ~cozepkaHuid. Ilpum BocHpusATHH
OITHUX CIUHMII JIETKO OOHAPYKUBACTCS UX B3aUMHAS
CBSI3b (cemaHTHUECKAS MOTHBHPOBAaHHOCTb ),
OCHOBaHHas Ha OOIIHOCTH BHYTPEHHHX (opM,
HampuMep y BapuaHTOB 1-4 W 1p. mpuiiaraTelbHOTO
nonnvlti  (Hanonnsme,  NOAHUMbG — —  HOJAHBILL
«BMeIIAIOIIMA B ceOs, CKOJBKO  MOJXHO,
HAIIOJIHEHHBIA 1|0 KpaeB, BECb IPOHUKHYTBIM 4eM-
100, coepKaiuii B cebe Bce He0OXOIMMBIC YacTH,
COCTaBJISIONINE, OOBEMHCTHIN, TY4YHBI» W Ap.).
HanmportuB, mnpu BOCHpHATHHM JPYTHX €AWHHIL,
HallpUMep Xyoou' — «TOIMH, He YIUTaHHBIA» H
Xy001i? — «ABIPSBBIN, BETXUi1», BHEIHE aHATOIUYHBIX
TIPEIIECTBYIOIIIM, TaKoi CBSI3U HE
oOHapyxuBaercsa. Takne eIUHHUIBI CEMaHTHYECKH
Pa300IIeHBI I BOCIPUHIMAIOIIETO UX U BBICTYIIAIOT
kak oMoHUMBI (Hom — oMmoHuMUS).

Ecmu KOMMYHHKaHT BBICTyaeT B  POJH
ropopsuiero  (MUINYIIEro), OH  acCOLUUHPYeET
OTpe/IeJICHHbIE 3HAYEHHs C COOTBETCTBYIOIINMH
3HAaKaMM, OCYILIECTBIISIET IIEPEeXOJ «3HaueHue —
3HaK» B OHOMAacHOJIOTHYECKOM AacCIeKTe CEeMaHTHKH,
pemas 3amauy: «Kakumu cioBamu (3HaKaMu) WIIN
COYETaHUSIMH BBIPAXKAETCs TO WJIM HHOE COZIEpKaHUE

® Hosukos JLA. CemaHTHKa pyccKoro si3bika. — M.: Bricuias
mkona, 1982. — C. 82.
" Dornseiff F. Sprache und Sprechender. Kleine Schriften II.
Leipzig, 1964. — C. 89.

OBUTM BBIPa3UTh CXOAHOE TIOHSATHE, O0O3HAYMTH
KOHTpacT, T.6. Ha OCHOBE UX TPEIMETHO-
noHsTHIHOTO eauHCcTBa. @. JlopH3aiid MeTKo Ha3Bal
uaeorpapuuecKuii CJIOBapb, OTpaXKArOIIHA
MOHATUHHYIO TPYIIUAPOBKY JIGKCUYCCKUX CIUHUII,
«CHUHOHMMHUYECKAM (B IMUPOKOM CMBICIIC CJIOBA)
Tesaypycom» The saurus synonyinorum’. Drot
Te3aypyc, U3 KOTOPOTO BBIOMPAIOTCS HEOOXOIUMBIC
CHHOHUMHYECKHUC B MIMPOKOM TIOHUMAHUU CIUHUIIBI,
OpraHM30BaH Ha OCHOBE HE aCCOLIHATHBHO-
CEMaHTHYECKUX CBA3CH B IpeleliaX BapHaHTOB C
OIHOW 3BYKOBOW OOOJOYKOW, a Ha OCHOBE
COOCTBEHHO CEMaHTHYECKOrO €IMHCTBA €IUHMIL, T.€.
MOHATUIHOM, CoAep)KaTeIbHONH OOIIHOCTH BHYTPH
TOTO WJIM HMHOIO TOJsA, MHKPO-TIOst. EXuHUIIBI
JIEKCHKO-CEMaHTUYECKOM CHCTEMBI camo-
OpPTraHU3YIOTCS B 3TOM ClIydae TaKHMM 00pa3oM, 4TO B
«II0JIe 3pEHUs» TOBOPSIIETO (munytero)
OKA3bIBAIOTCS CHHOHUMHYCCKUE PSIIbl, MapaaurMbl
(Syn — CUHOHUMWUSL: nOHBIL, MOJICMbIU, RYXJIbl,
JHCUPHBLIL...,  XYOOU,  KOCMIAGblU,  mowuil...),
aHTOHMMHMYECKHE mpoTuBomocrasienus (Anti —
AHTOHUMUSL: HOJIHBIU, MOJICMbIN — XYOOuU, NYXIblll —
KOCMJISIGbLL, JICUPHLLIL — mMowull...), KOHBEPCHBBI
(Conv — xousepcust: Coir noanee omya — Omey xyoee
cblHa W T.JI.), BOOOIIE MOHATHHHO (TEeMAaTHUYECKH)
OJIU3KUE EANHUIIBIS.

CeMacHOJIOTHYECKHH W OHOMACHOJOIHYECKHUI
MPUHIUIBI CBSI3M W OOBEAWHCHHS B KaTCTOPHH
€IMHUIL JIEKCHKO-CEMaHTHYECKOM CHCTEMEI
UJUTIOCTPUPYIOT pasInuHbIe CIO0COOBI HX
CYIICCTBOBaHHUS M (DYHKIMOHUPOBAHUS B SI3BIKEC B
paMKax CIMHOW TEOpUH — JICKCHUYECKOW CEMaHTHKHU.
[IpotuBonocrapneHue CEMAaCHOJIOTUH i
OHOMACHOJIOTHH KaK JIBYX B3aWMHO JOTOJHSIOIINX
METOZOB HM3YYCHHS CEMAaHTUKA HE  SBISETCA
a0CONIFOTHBIM: OZHO MIPOHU3BIBAET Apyroe. 1 Tem He
MeHee MOXHO B TIPHHIMIIE TOBOPUTH 00 OFHUX
SIBIICHISIX W KAaTErOphsAX KaK «IpenMYIICCTBEHHO
CEMaCHOJIOTMIECKUX) (accormaTuBHO-
CEMaHTHYeCKast CBSA3b: TOJIMCEMHsI, OMOHUMHUS U . ),
a 0 JAPYyrMX — Kak O SBJICHUSX M KaTCropusx

MIPEUMYIIIECTBEHHO OHOMAaCHOJIOTHYECKUX
(«noHsTHITHASY, coJiepKaTeNbHO-CEeMaHTHIeCKas
CBSI3b; CHHOHUMHS, THIIOHHMHS, aHTOHUMUS,

Usznoxenne Moxer OBITh
9.

KOHBEpCUS M JIp.).
NPEICTABICHO B BUJIE CIICAYIOIICH CXEMBI

® Hopukos JL.A. CemaHTHKa pycCKOro si3bika. — M.: Bricuias
mkosna, 1982. — C. 83.
® Tam sxe. — C. 84.
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OHOMACHOJIOTHYECKHE CBSI3H eTUHUIl KaTeropumn

CeMacunoJioru4eckue CBs3u CANHUIl U KaTeropuu

Pucynoxk 1.

Pasrpannuenune CEMAaCHOJIOTHH u
OHOMAaCHOJIOTMU KakK JABYX MNOAXOAOB K H3Y4YCHHIO
JIEKCUKO-CEMAHTUUECKON CHUCTEMBI SI3bIKa HMEET
Ba)KHOE METOJI0JIOTHYECKOE 3HAUCHUE HE TOJBKO IS
PAcKpBITUSL NPUPOJBl M MNPUHILMUIIOB OpraHU3aluu
SI3BIKOBBIX €/IMHUIl B KaT€rOPUU B 3aBHCHUMOCTH OT
XapakTepa €€  MCHOJb30BaHUS  y4YaCTHUKaMU
KOMMYHHMKAllMM, HO W IJI1 PAacKpbITUSl Xapakrepa
OCHOBHBIX JIEKCHUECKHX KATETOPHA, TATOTCIOMINX B
CBOCH OCHOBE TO K CEMacCHOJIOTHYECKON (MOHOCEMHUS,

References:

1. Avanesov, R.l. (1956). Fonetika sovremennogo

russkogo literaturnogo  jazyka.  (p.240).
Moscow: Izd-vo Mosk. un-ta.
2. Aksakov, K.S. (1880). Polnoe sobranie

sochinenij, T. 3: Sochinenija filologicheskie, Ch.
2, M..

3. Apresjan, Jy.D. (1995). Leksicheskaja semantika
(sinonimicheskie sredstva jazyka), Moscow:
Jazyki slavjanskih kul tur.

4. Armol'd, V. (2012).
sovremennogo anglijskogo jazyka.
Moscow: Nauka: Flinta.

5. Blumfild, L. (1968). Jazyk. (p.606). Moscow:
Progress.

Leksikologija
(p.377).

MTOJINCEMUSI, OMOHUMHUS), TO K OHOMACHOJIOTHYECKOMN
opraHu3anuu (CUHOHUMUSI, aHTOHUMHUS, KOHBEPCHS;
CEMaHTHYECKHE TOJIs) M K COOTBETCTBYIONIUM BUaM
WX WCIOJB30BaHUs, pealln3aluu B si3blke. BmecTe ¢
TeM CEMacCHOJIOTHSI 1 OHOMAaCHOJIOTHSl HEPa3pbIBHBL,
HEOTHIEIUMBl Jpyr OT JApyra Kak JBa acmekTa M
METOJla OJIHOM HAyYHOW TUCLUIUIMHBI — CEMAaHTHKHU.
DTH pa3HOHAIPABJICHHBIE ACTIEKTHI IPOHU3BIBAIOT BCE
CEMaHTHYECKHE €IUHULBl B HaNpaBICHUH «ILJIaH
BEIPAKEHUS» — «IUIaH COACPKaHIY, H HA000POT.

6. Vardul’, LF. (2019). Osnovy opisatel'noj
lingvistiki. (p.352). Moscow: URSS.

7. Vetrov, A.A. (1968). Semiotika i ee osnovnye
problemy. (p.263). Moscow: Politizdat.

8. Vinogradov, V.V. (1977). Osnovnye tipy
leksicheskih znachenij slova. Izbrannye trudy.
Leksikologija i leksikografija. (pp.162-189). M..

9. Vitgenshtejn, L. (2018). Filosovskie
issledovanija / per. s nem. L. Dobrosel skogo,
Moscow: AST.

10. Gak, V.G. (2018). Sopostavitel naja
leksikologija (na materiale francuzskogo i
russkogo jazykov). (p.266). Moscow: Librokom.
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NHHOBAIIMOHHBIE UCCJIIEJOBAHUA TUKAJIUJI (CICADIDAE) B YCJIOBUAX Y3BEKUCTAHA

Annomayun: B cmamve npedcmagnenvi pesynvmamsl usyyenus epeoumeneii yuxao Chloropsalta ochreata
(Mell.), Cicadatra querula (Pall.), Cicadatra alhageos (Kol.), Cicadatra hyaline (F) cemeiicmeéa Cicadidae 6
yenosusx Ysbexucmana, ux mopgonozuveckue u OUoOI02UYECKUe 0COOEHHOCTU, CUCMEMAMUYecKoe NONONCEHUe,
pacnpocmpanenue, 8pe0OHOCHOCHYb, Nuwesvle CA3U, OCODEHHOCMU UX OUASHOCMUKU U UuX SHmomoghazcu,
PEKOMEHO0BAHBL COBPeMeHHbLE MePbL OOPLObI.

Kniouesvie cnosa:. Bpeoumenu, yuxaodsi, 6uo, 6udoeou cocmas, cemeiicmeo, Cicadidae, ouacnocmuxa,
9HMOMOpazu, 8De0OHOCHOCb, 3HAYEHUe, COBPEMEHHble MemOObl, Mepbl OOPbObL.

Beegenne ABTOp JaHHOW craThu HaOmOAas ATUX
YK:632.7. HaceKOMbIX oOpaliaeT BHHMMaHHME Ha TO, YTO
Bpeautenu u3 cemeiictBa Cicadidae BeicachiBaroT
IpencraButenn cemeiictea Cicadidae naBHO MUTaTeIbHBIE COKH U3 XJIOIMYaTHHUKA, 3¢pHOO00O0BBIX,
MPUBJIEKAIOT BHUMAHHUE yYEHBIX. JTO HEOOBIYHBIE 110 OBOUIHBIX, 6ax4yeBbIX u JPYTUX
cBoMM MopdosoruyeckuM, ONOIKOJIOTHYECKUM H CEJIbCKOXO35ICTBEHHBIX KYNBTYP.
JIPYTHM OCOOEHHOCTSIM HaCEKOMBIE. OTH  HACEKOMBIE  HAHOCAT  MOBPEXKICHHSA
lnkanoBele 3TOro CeMeNCTBA MCKIIOYHTEIBHO pacTeHusIM Kak OOBIYHBIC COCYIIHE BPEAUTENIN U KaK
paCTUTENLHOAMHBIE, N0 KpaiHEed Mepe, Kak HaMH MEPCHOCYNKH (PUTOMATOTCHHBIX BHPYCOB, KpOME
o0HapyXeHO, B YCIOBHUSIX Y30ekucrtaHa. MHorue TOTO, OMACHBI €Ile¢ TEM, YTO HAHOCAT SHIEKIAI0M
BUIBl NOMU(ard, HO MMEIOTCI M OJUrodar. PaHKHU Ha BETETATUBHBIX YAaCTSAX PACTEHUH B IEPHOJ,
MHorouncieHHsle B IpUpoae Y30eKHucTaHa IUKHE AULIEKIIAJKU.
pacTeHusi, Kak MpaBWJIO, HMEIOT creuuduyeckne Uucno BBIIBIEHHBIX BHJIOB, IIEPEHOCSIIHE
BUIBI [IUKAT. TSDKENbIe BUPYCHBIE 3a00JI€BaHHS C KaKABIM TOJJOM
YBEIUYHBACTCS.
2 Clari
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HexoTopsle BHIBI 3TOTO CeMeicTBa, SIBISIOTCS
cnenu(pUYecKUMH  HEPEeHOCUMKAMH  BHUPYCHBIX
Oonesneit pactennit [1].

Cpenu HHX HMMEIOTCS BHIBI, IOBPEKIAIOIINE
CEITbCKOXO3SIICTBEHHBIE KYJIBTYpHI, JEKOPaTHBHBIC
HaCa)XJCHUs, TACTONIIHBIC N CEHOKOCHBIE YTOJIbSI.

OnHako JaBHO W3BECTHO, 4YTO Oopwrda ¢
BPEIHBIMH HACEKOMBIMH J(QQEKTUBHA JHUIIb TPH
TOYHOM 3HAHWHW U JUArHOCTHUKEC UX BUJOBOI'O COCTAaBAa,
OuoJoruu, pacpoCTpaHEeHUH, YUCICHHOCTH U T.II.

be3 rirybokoro no3Hanus hayHsl U pa3paboTKu
CHCTEMaTHKH HACEKOMBIX, KaK M JpPyTrHuX TIpyHII
JKMBOTHOTO MHpa M PacTHTEILHOCTH, HEBO3MOXHO
pelmmTh  JaNbHEWIIMe  MpoOJeMbl  OXpaHbl |
panMOHAILHOTO MCIIONB30BAHMS TOJIE3HBIX (OpM, a
TaKKe OpPraHU3alMH 3alIUThl pacTeHUH [2].

CoBpeMeHHas KITacCH(PHUKAIUI HACEKOMBIX 3TO
UTOI HCCIENOBAaHUN MHOIUMX IIOKOJEHUM YUYEHBIX,
BBICKA3aBIIUX DA BAXHBIM WACH HIM CHEIABIINX
KpyIHbIe 00001meHus [3].

Qayna 1ukanoBelx CpemHeit Asum o
CONPE/ICNbHBIX ~ paffOHOB elle MOJHOCThIO HE
BBISIBJICHA.

Pa6oramu A.®. EmenssHosa, 1.JI. MuTtsiepa u
MX YYCHUKOB MHOTO CJICJIAHO B HCCJICJIOBAHUH (hayHBI
uukanoBeix Kazaxcrana. Ho u u3 aToro pervona Bcé
emé NpPOAOJKAETCS OMMCAHME HOBBIX ISl HAYKH
BH/IOB.

Ilo panuemm M.JI. MutsieBa Tonbko B HOxxHO¥M
gactn Kazaxcrana HaiigeHo 703 BUa IIMKAaJOBEIX,
oTHOCsIXCS K 214 pomam u 12 cemeiictBam [4].

N.JI. MutsieB cooOmaer, 4ro Mo ceMelcTBam
OHM  pacmpefensioTcs  CIeaylImmM  o0pa3oMm:
Dictyopharidae — 34, Derbidae — 2, Meenoplidae — 1,
Cixiidae — 29, Delphacidae — 66, Issidae — 22, Flatidae
— 1, Tettigometridae - 18, Cicadidae — 9,
Aphrophoridae — 10, Memracidae — 2, Cicadellidae —
509 [5].

B Cpenneit Asun peBusust (ayHbl IHKaIOBBIX
emie He Tpose/ieHa, Ho mo MEeHuIo [.K. JlyboBckoro
31eck BerpevaeTcst okono 1000 BuaoB uukan [6].

B nacrosmee Bpems B 00eCIIeUeHNH BRICOKHX H
YCTOWYHUBBIX  YPOXKAaeB  CENbCKOXO03HCTBEHHBIX
KyJIbTyp, BO3pacTaeT pOJNb W 3HAYCHHUE 3allIUTHI
pacTeHmit oT BpenuTenei [7].

AHTPOIIOTEHHOE BO3JCUCTBHE W, B YaCTHOCTH,
OeccrucTeMHOEe TPUMEHEHHUE XHMHUYECKHUX CpEACTB
3aIUTBl PACTEHUN IPOTUB BpEAUTENEH, IPUBEIO K
HapyUIEHHIO ECTECTBEHHOro OanaHca B OMOLEH03aX U
OTPEENIUIO0 TEHJEHIIMM MAacCOBOT'O Pa3MHOXKECHHS
MHOTHX HaCEKOMBIX [8].

B cBsa3u ¢ oTUM 3ajavyaMu MCCIEOBaHUI B
00JacTH 3amIUTHl PAacTCHHM, SBIAETCAS pa3paboTka
METOOB JKCIIPECC TUATHOCTUKU BpEIUTENCH M UX
MouuTopHuHT [9].

pa3paboTKy W COBEpIICHCTBOBAHHWE COBPEMEHHBIX
MEpPOTPHUATHIA TT0 OOPBEOE ¢ HUMH.

C JTOH TOYKM 3pEeHUS H3Yy4YCHHE COCYIIHX
BPEAUTENCH  CEIBbCKOXO3SMCTBEHHBIX  KYJIBTYP
cemeiictBa Cicadidae akryansHo.

B 3amaym HammMx HccIeIOBaHWH BXOJIHUIIO
BBIABIICHHE M ONpPEACIEHHE BHIOBOIO COCTaBa
[[MKAJ0BBIX, BBIABICHHE HanboOJIee BPEIOHOCHBIX
BHJIOB, HM3yYeHHE OJHTOMO(DAroB W PEKOMEHIAIHS
Haunbosee y100HbBIX IS HIPUMEHEHUSI.

METOJMKA /|
UCCJEJOBAHWIA:
MaTepI/IaJ'IOM JUIsL HaCTOSIIHCﬁ pa6OTI>I SABUIJINCH
10 nernue HCCIICAOBAHUA HHUKAJOBBIX B YCJIOBHUIAX
V36ekucrana. Ucnoap3oBanuce OGIHCHpI/IHSITBIe B
SHTOMOJIOTHUHU U CIICIUAJIBHBIC METOAUKH.

MATEPHAJIBI

PE3YJIbTATHI UCCJIEJOBAHMM:

I{ukamoBele OTHOCATCS K HAaceKOMBIM OT/IeNa
Hemimetabola, koTopbie TIPOXOAST B TeUEHHE )KUZHU
TpH (ha3bl pa3BUTHS: U0, TMIMHKA, uMmaro [10].

B oTmensHBIX  €CTECTBEHHO-HCTOPHUYECKUX
30HaX BO3JEJBIBAHUS KYJIbTYPHBIX pacTeHHi (ayHa
LUKAJ0BBIX BBISBJIECHA JOBOJBHO MOJIHO.

B ®epranckoit gommue [.K. JlyOoBckum
HaiigeHno 342 Buga, oTHOCAIIUXCA K 12 ceMelcTBaMm.

B CeBeprom VY30ekucTaHe COTVIACHO HalluM
coopam Haiigero 208 BHIOB IMKA, OTHOCAIINAXCS K
11 cemeiicTBam.

BuznoBoil cocraB IMKaJOBBIX pacHpeleiseTcs
cremyromum obpasom: Cixiidae — 10, Delphacidae —
16, Derbidae — 1, Dictyopharidae — 7, Tropiduchidae
— 1, Tettigometridae — 4, Issidae — 11, Cicadidae — 4,
Cercopidae -7, Memracidae — 1, Cicadellidae — 147.

3aMe4eHO0, YTO OINACHBIMH SIBIISIOTCS BHJIBI U3
cemeiictBa Cicadidae, onu Gojee KpymHbIe, HO U
JpyTHe IO pa3sMepy BHIBI ITOTO CEMEICTBAa TOXKe
TPaBMHUPYIOT DPACTEHHS U CO3JAIOT BOpOTa AN
MIPOHUKHOBEHUS HH()EKIINH.

IIpomecc  ompenmeneHuss IUKAa  JOBOJBHO
CIOKEeH, IIMKaJ 4YacTo MyTalT C APYyTUMH
HACEKOMBIMH, IPHHUMAS 32 IPYTUX BpEANUTEICH.

OmnpezneneHne MBI TPOBOIUM MO OCOOCHHOCTAM
CTPOCHHS TEHUTATBFHOTO armapara caMIia, Tak Kak o
3TOMY NMPHU3HAKY OTIMYAIOTCS MHOTHE POJBI M BUIBI.
be3yciioBHO ~ y4MTBIBAlOTCS ~ MOpP(OJIOTHYECKHUE
MPU3HAKY, HO CTPOEHHE TEHHUTANBHOTO armnapaTa
caMmla, COMJIACHO  TNOCIEIHHUM  TpeOOBaHUSIM
CUCTEMATHKH, ABJISIETCS PEILAIOIINM.

[Mukager  cemeiictBa  Cicadidae  cocymume
BpEAMTENU, POTOBOW ammapaT y HHUX KOJIOLIe-
COCYIIUH W TPU €ro MMOMOINX OHHU BBICACHIBAIOT U3
COCYIUCTBIX TIYYKOB KOpHEH, cTebmei, moOeros,
MMOYEeK, YEPEHmIKOB M JKWIOK JIMCTBEB pACTEHUH

[MonHoe  BbIABICHUS ~ BpenHOM  ayHsI MUTATeNbHBIE COKA. MHOrO BHUJIOB OTHOCATCS K
KyJIbTYPHBIX PACTeHWH, NeTalbHOE W3Y4YCeHHE WX BPEIUTEISIM.
0COOEHHOCTEH, BpPEIOHOCHOCTH, obneryut OHU TOBpEXIAIOT PACTEHHUS, HAHOCS CBOUM
OCTPBIM SIMLIEKIAIOM PaHKH B IIEPUOJ PA3MHOKEHUS,
2 Clari
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9TO OYCHb XapakTepHO Ui KPYIHBIX BHJOB,
obuTaromux B Y30€KiCTaHe 1 MMEIOIINX Pa3MepBI 10
4-6 cm, u3 cemeiictaa Cicadidae.

[ukn pasBuTus y TpeicTaBUTENEH 3TOTrO
ceMencTBa B Y36eknucrane OTHOCHTEIIBHO
JUINTETbHBIN, Y HEKOTOPBIX BHJOB NPOAOIDKAeTCs 4
roga. JINUMHKY 3THX BHIOB JONTOE€ BPEMs XHUBYT B
MOYBE M UMEIOT Ha €€ OCOOEHHOCTH MpsIMoe
Bo3zecTBHe. M3-3a 0cOOEHHOCTEN INIMHOK, CKPBITO
JKUTh B TOYBE M BBICACHIBATH PACTECHUS, IMKAIbI
TUTOXO M3BECTHBI.

[lo HammMm wuccienoBaHusIM B Y30eKucTaHe
Berpeuatorest 4 Buna: Chloropsalta ochreata (Mell.),
Cicadatra querula (Pall.), Cicadatra alhageos (Kol.),
Cicadatra hyaline (F).

Bonee BpenOHOCHBIM M PacIPOCTPAHCHHBIM
BuzoM, seisercs Cicadatra querula (Pall.).

OT0T BHJ 0COOEHHO BPEIOHOCEH B MIPEATrOPhSIX,
T7ie HabJII01aeTCs BHICOKAS YHCIIEHHOCTb.

Ipu maccoBbix pasmuoxenusx Bua Cicadatra
querula (Pall.) ™oxer mnmraThcsi Ha IOCEBaX
XJIOMYaTHUKA W JIDYTUX CEIIbCKOXO3SHCTBEHHBIX
pacTeHuil U MOBPEKAATH UX.

bezycnoBHO, cHenMaNuCTBl HE JOMYCKAaIoT
oTepb, KOTOPbIE MOKET HaHOCUThH Bpeaurens (10-
12%) oxnaxo 3a Cicadatra querula (Pall.) xouTposs
HEo0XoaAnM.

CewmeiictBo Cicadidae Leach xapakrepusyercs
TEM, YTO BKIIOYaeT B ce0sl KPYMHBIX M CpPEAHUX
pa3MepoB LUKaI.

Buabl u3 aToro cemencTsa UMEIOT NEPENHUE U
3aJHHE  KpBbUIbSL  OJMHAKOBOM  KOHCHCTEHIIWH,
npo3pavHble U nepernoHyarsie. bénpa nepegHux Hor
B3AyThie C 2-3 3yOmamMu CHU3Y, 3aJHHE HOTH
XOJIMIIbHBIE. Y CaMIIOB B OCHOBaHHHU OpIOIIKA CHIIBHO
pa3BUThHII  3ByKOBOM  anmapar. JIMumHKM ¢
KOIIaTeNIbHBIMU TIEPEHUMH HOTaMH, JKUBYT IIOJ
3eMJIEH HECKOJIBKO JIET, COCYT KOPHH PacTCHUH.

B IOxHOM VY30ekucraHe TpeOyroT BHUMaHMS
Buael Chloropsalta ochreata (Mell.) u Cicadatra
querula (Pall.), apean pacmpocTpaHeHuUs, KOTOPBIX
JIOBOJIBHO LIHPOK.

Bpenonocueie Buasl u3 cemeiicta Cicadidae,
W3y4eHHBIE  HAaMH  TOBPSKAAOT  PA3IIHYHbBIC
KyJIbTypbl, TaKH€ KakK IUIOJOBbIC, XJOMYATHUK H
npyrue. Hanbosee omacHO TO, 4TO B3pocCible 0cOOH
MUTAIOTCS COKAMH HAJ3EMHOM YacTH PACTECHUs, a
JUYMHKY, JKUBYT TOJA 3eMJIeH, NHTasCh COKaMH
noazemMHor vactu. CaMmKu, TpH OTKIAJKE SUIl B
BEPXHIOIO YaCTh PacTeHUs], HAAITMIIUBAIOT €€ U BhIIIE
OTKJIaJIKH SUI] PACTCHUE YTHETAETCS WIIN BBICHIXAET.

O6napyxeHo, uro Bua Cicadatra querula (Pall.)
JUId  pa3MEIleHHs SuIl, TpH SHIEKJIaJKe JeaeT
HaJpe3bl Ha CTEONAX UIMHOW 4-5 MM, KOTOpEIC
pasMouanMBaeT W TpPHKpBIBaeT. B Haapese

00pa30BBIBAIOTCS JBE TIIOJNIOCTH, B KAXKIYH W3
KOTOpBIX camka momemaeT 10-15 sum, Bcero 25-30
mr. B memouke Haipe3oB, PacloNOKEHHBIX depes3 2
MM, ObiBaeT Oombinoe koinumdectBo sui Cicadatra
querula (Pall.). Dto HaGmomamocs B IOxHOM
VY36exucrane.

UHCICHHOCTH NHKal MOXXHO ONpPEIETHUTH 10
KOJIMYECTBY BBIXOIHBIX OTBEPCTHH JINYMHOK B ITOYBE.
B mocnemHue TOABI WX HACYMTHIBAIOCH HaMH B
IOxuH0M Y36ekucrane ot 10 10 15 mT. Ha 1 M2

Chloropsalta ochreata (Mell.) x roro-3amaay ot
Kapmuackod cremu B OOJBIIOM — KOJHYECTBE
sacemsuia Populus deversifolia. PanauMm ytpom, B
MEPUOJl WX aKTHBHOTO NIBM)KCHUS, Ha OJHOM BETKE
HacuuThIBaJIOCh 10 30 u Oojee ocobeii. OTMedaIoch
MOBpeXKICHUE  KyHXKyTa,  Kaprodens,  IBIHB,
BHHOTPAIHOH JIO3BI M IIIETKOBHIIEL.

g pazBeneHns S HTOMO(AroB B 1a00PaTOPHBIX
YCIOBHSIX OoJiee MEPCHEKTHBHBIMH HYHTOMOGaraMmu
SIBJISIIOTCSL  TTAPA3UTHYCCKHE BHIBI M3 CEMEHCTBA
Dryinidae, 3apaxkeHue KOTOPBIMH B MPHPOJE
Y36ekucrana Bappupyer ot 161018%.

B V30Oeckuctane HayuyHbIC HCCICIOBaHUS B

00JacTH M3Y4YCHUS IUKAJOBBIX IMPOIODKAIOTCS
Y4YEeHUKaMH H3BECTHOI'O LMKagoJjora T'K.
Hy6oeckoro - X.A. CynaiiManoBeiM, 3.M.

Mymunosol, VY. Pacynossiv, A.3. 3akupossiM, H.H.
Hazaposeiv, IIILU. Typaesoii, I'.A. Ilynatosoii, O.I.
Homo3osbiM, HI.C. IOcymoBelM u  JIpyrumu
TAJIAHTIMBBIMU HAYYHBIMH HCCIIEIOBATEIISIMU.

BBIBO/IbI:

B pesynbraTre uM3ydeHUs LHMKATOBBIX U3
cemetictea Cicadidae MoxHO caenaTh BLIBOJ, UTO JIs
KyJIBTYPHBIX DacTEHHSX B YCIOBHUSX Y30eKHcTaHa,
Berpeuatorcest Buasl: Chloropsalta ochreata (Mell.),
Cicadatra querula (Pall.), Cicadatra alhageos (Kol.),
Cicadatra hyaline (F).

JIis BeieHUs! yCIENTHON COBPEMEHHOM OOphOBI
C BpCAHBIMU BUaMU HGO6XOJ_II/IMO BbISIBUTH BI/II[OBOI>'I

COCTaB, OIpPENeNUTh HanOoJee OIacHBIC BHIHI,
H3YYUTh X 0COOEHHOCTH, OTIpe/ICINTh
MEPCICKTUBHBIX ~ XWITHAUKOB W  TapasuToB, W
PEKOMEHAOBATh IS PAa3BEICHHUS.

UccnenoBanue BpenurTene U3  ceMelcTBa

Cicadidae B ycmoBusix Y30ekucTaHa IoKasajo, 4To ux
VHHYTOKAIOT XHIHBIE Hacekomble Mantis religiosa,
Nabis  pallifer,  Orius  niger,  Coccinella
septempunctata, suzsr poma Chrisopa.

Just pa3BeeHust 3HTOMO(DAroB B 1a00PaTOPHBIX
yCIOBHAX OoJiee MEPCIEeKTHBHBIMU YHTOMO(AraMu
SBJIAIOTCSA Iapa3UTUYeCKUe BHUABI U3 ceMeiicTBa
Dryinidae, 3apaxeHue KOTOpBIMH B MPHPOJE
V36ekncrana Bapsupyet ot 1671018%.
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Abstract: The article discusses the technology of drilling deep vertical and directional wells with electric drills
on the Goturdepe area. The analysis of geological and technical conditions of hole drilling, changes depending on
the depth of reservoir temperatures and pressures, as well as the choice of well design and parameters of the
operating mode of electric drills at depth intervals in order to successfully complete the projected wells with complex
mining and geological conditions for drilling.

To analyze the choice of technology for drilling deep vertical and directional wells with electric drills on the
Goturdepe area, materials of previously operated wells, geological and operational characteristics of fields and the
guidance document "Technology of drilling oil and gas wells", as well as safety rules in the oil and gas industry were
used. This paper provides a detailed analysis of the complexity of drilling deep vertical and directional oil and gas
wells and their specific causes, as well as recommendations for choosing the design of wells and parameters of the
operating mode of electric drills for depth intervals.

Such work can be used to perform the assigned tasks when drilling oil and gas wells by electric drilling in fields
with complex mining and geological characteristics.
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Introduction hole drilling and consists of the following main
The technology is designed for drilling deep and processes [1, 2]:
directional wells with electric drills E290, E240, - drilling for a conductor;
E215, E190 (E185), 164 bits in diameter, respectively, - drilling for two intermediate columns;
490; 394; 295,3; 269,9; 144,5; 215,9; 190,5 mm with -drilling for the production column, including
the use of gearboxes-inserts, curvature mechanisms, the opening of productive horizons in the
telemetry systems and layouts of the bottom hole Koturdepinsky formation of the lower section of the
assembly (BHA) with stabilizers, centralizers and red-colored strata;
calibrators. -opening and sinking of the drained horizons of
The technology includes drilling of exploration, the Absheron-Akchagyl and Upper red-colored
production and directional wells in compliance with deposits.

the requirements, techniques and operations for their
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Geological and technical conditions of the hole
drilling.

a) Lithological and stratigraphic characteristics
of the section being opened.

b) In the lower part of the Absheron tier there are
two packs of high-grade colloidal soda clays “black
clays” spread with siltstone lintel, with a total capacity
of 150 to 250 m. Their Schreiner hardness does not
exceed 100-300 MPa.

c¢) Up to the depth of the “black clays”, 75% of
the section is composed of rocks whose strength
exceeds 500 MPa according to Schreiner, and 25%
have a strength of 800 MPa. The part of the section
lying below the “black clays” is composed of rocks
with a Schreiner hardness of 200-1500 MPa [3, 4].

d) The strength and abrasiveness of rocks
correspond to the use of chisels of types M, MS, S at
loads per unit length of the diameter of the bits from 2
to 10 kN / cm.

Changes in reservoir pressures and temperatures
with depth:

a) Up to the roof of the “black clays” reservoir
pressures are normal. Formation pressure gradients do
not exceed 0.0115 MPa/m;

b) in the interval of occurrence of “black clays”,
the gradients of pore pressures, according to
geophysics, do not exceed 0.0115 — 0.014 MPa/m. At
this stage of drilling operations, drilling fluids with a
density of 1.45 — 1.50 g/cm? are used for opening and
sinking these intervals [5, 6]. The stability of the
borehole is not provided with a lower density of
drilling mud.;

c) the pressure of reservoir fluids in sediments
lying below the “black clays” is abnormally high, the
gradients of reservoir pressures vary from 0.0120 -
0.0130 MPa/m to 0.2 — 0.23 MPa/m in the sole of the
red—colored thickness in the roof of the underlying
red-colored thickness of sediments [7, 8];

d) the main productive objects in the area (in the
supracolor and upper red-colored deposits) are
drained. Low gradients of reservoir pressures in them
(0.006 MPa/m) cause complexity of the design and
technological process [9, 10];

e) reservoir temperatures in wells up to 5000 m
deep reach 110 C.

To the drained horizons of the Absheron-
Akchagyl and Upper red—colored deposits, the
temperature gradient is 0.031 - 0.021 S/m.

Well construction
Technical projects should provide for the
following typical well designs:

a) for drilling exploration wells in the eastern
section of the Goturdepe area: a conductor with a
diameter of 426 mm, 1 intermediate column with a
diameter of 324 mm, an intermediate column with a
diameter of 245 mm, an operational column with a
diameter of 140 x 168 mm -5200 m; - for drilling
production wells in the eastern section of the
Goturdepe area: a conductor with a diameter of 426
mm - 100 m - 600 m, 1 intermediate column with a
diameter of 324 mm - 1500 m - 2500 m, Il
intermediate column with a diameter of 245 mm -
3500 m - 3900 m, an operational column with a
diameter of 168 mm - 4250 m - 4400 m, direction with
a diameter of 324 mm - 30 m, conductor with a
diameter of 245 mm - 600 - 800 m, operational column
140 mm - 2700 m .wells with a depth of 2700 m in the
eastern part of the area and 1700 m in the western part
are drilled both vertically and obliquely directed [11,
12, 13].

b) For drilling production wells in the western
section of the Goturdepe area: conductor with a
diameter of 324 mm - 600-800m, intermediate
column with a diameter of 245 mm - 2200-3200 m,
production column with a diameter of 140 mm - 3200-
3800 m, direction with a diameter of 426 mm - 30 m,
conductor with a diameter of 299 mm - 60 m, "shank"
with a diameter of 219 mm - 500- -1500 m, an
operational column with a diameter of 140 mm -1700
m [14, 15].

Electric drill testing mode

To ensure the implementation of the established
work program, it is necessary to install such a power
supply mode for the electric drill motor, which would
ensure its operation in the nominal mode, if there are
no restrictions related to the strength of the gearbox
insert. These restrictions are carried out by reducing
the value of the supply voltage. It is also allowed to
slightly reduce the voltage against the nominal voltage
and in the case when an electric drill with a gear-insert
provides a preset mode of operation of the bit at this
reduced voltage, see Table 1.

The choice of voltage at the terminals of the
secondary winding of the TMTE-560/6 transformer
for powering the electric drills used, depending on the
drilling depth, should be made in accordance with the
table in which the no-load currents of the electric drill
corresponding to these voltages and depths are also
given [16, 17].
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Table 1. Parameters of operation of electric drills by depth intervals

in[t)errl\lllell?,gm Type of electric drill X;Agg?rggr,th\? Idle current, A Inrush;\urrent,

0 1700 80 277
1000 3290 — 12r (i =3,15) 1700 78 260
2000 1800 90 260
2800 2000 98 268
0 1500 78 312
1000 3240 —8r (i =3) 1550 80 303
2000 1700 90 309
3000 1850 100 302
4000 98 274
below 2000 110 280
600 1350 65 279
1500 3215-8r (i=3) 1500 76 283
100 1350 65 279
1000 1500 76 283
2000 3190 - 8r (i =2,92) 1750 95 274
3000 1850 103 264
4000 1950 112 257
1300 1200 61 180
1700 3164 —8r (i =2,92) 1200 61 180

Layout of the bottom hole assembly (BHA)

a) The layout of the BHA includes: a bit, a super-
drill centralizer, a calibrator, an electric drill with an
insert, a centralizer, a device for controlling the
trajectory of wells, a telemetry system of the STE, a
device for monitoring the insulation of the electric
drill system-a current supply of the UKI type (UKIO),
weighted drill collar (DC), drill pipes, a check valve,
a leading pipe, pantographs, swivel. In all elements of
the layout from the electric drill to the current
collector, cable sections of the current supply of the
electric drill are mounted. Wells with a depth of 1,700
m in the eastern part of the area and 4,100 in the
western part are drilled both vertically and obliquely
[18].

b) the role of centralizers when drilling with
electric drills with a diameter of 215 mm, 240 mm and
290 mm is performed by 3 blades welded to the body
of the electric drill. The blade has a length of 300 m
and a width of 60 mm. The first three blades are
welded to the body of the electric drill in its lower part
(on the spindle), and the second - in the upper part at
a distance of 10 m from the first “centralizer”. The
third centralizer is installed at a distance of 10-12 m
from the device for monitoring the insulation;

c) the diameters of the blade centralizers are
designed to be 3-5 m smaller than the diameter of the
bit used for drilling and are equal to 485, 390, 292 mm

for bits with a diameter of 490; 393.7; 295.3 mm,
respectively;

d) for electric drills with diameters of 164, 190
mm (185 mm) (when drilling with bits with diameters
of 190.5 and 215.9 mm), the centralizers are not
welded. When drilling wells with these electric drills
1, the centralizer (calibrator) is installed on the shaft
of the electric drill under the gearbox insert at a
distance of 1.5-2.0 m from the bit. A smaller distance
is accepted for the electric drill E-164, a larger one -
for the electric drill E190-8r.

e) the following BHA are recommended [19,
20]:

- a bit @ 190.5 mm + an electric drill @ 164 mm
with a centralizer on a spindle @ 189 mm + a
centralizer @ 189 mm + a device for monitoring the
insulation + a DC @ 146 mm - 10-12 mm + a
centralizer @ 189 mm + a DC @ 146 mm (by
calculation) + drill pipes @ 127 mm.

-abit @ 215.9 mm + an electric drill a bit @ 190
mm (185 mm) with a centralizer a bit @ 214.3 mm on
a spindle at a distance of 1.5-2.0 m from the bit + a
centralizer a bit @ 214.3 + a device for monitoring the
insulation + DC @ 146 mm - 10-12 m + a centralizer
0 214.3 mm + DC @ 146 mm (by calculation) + drill
pipes @ 127 mm.

f) when drilling wells with electric drills, drill
pipes inside the ends steel drill pipes with a diameter
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of 114, 127, 140 mm with cable sections of the type:
KST-1; KST-1-T; KST-11 are used.

g) as a weighted bottom, a DC with a diameter
of 146-254 mm of design length with cable sections
KST P or KST — 1 is provided [21, 22].

h) in order to control the insulation resistance of
the "Electric Drill-current supply” system, an
insulation monitoring device of the UKI type (UKIO)
must be included in the drill string layout.

f) the set of curvature and stabilization of the
angle of the directional section of the borehole is
carried out using the telemetry systems STE-164 and
STE-215:

- when drilling a section of a set of curvature, a
BHA is used - a bit + an electric drill with mechanism
of curvature (MC) + STE + DC @ 146 (178 mm) - by
calculation and drill pipes [23, 24];

-if an additional set of zenith angle is required,
the centralizer is installed above the chisel, and when
the zenith angle is reduced, the centralizers are
installed above the electric drill;

i) the recommended parameters of the hole
profile of directional wells on the Goturdepe area are
given in Table 2.

Table 2. Recommended parameters of the borehole profile of directional wells on the Goturdepe area

Parameters of the borehole profile The western section The eastern section
of the square of the square
The length of the vertical section, m 900 1000
Curvature set interval, m 900 — 975 1000 — 1070
Zenith angle of curvature, deg 26 11
Radius of curvature in the interval of zenith angle set, m 380 — 400 380 — 400
Horizontal deviation of the borehole 400 335
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Introduction

The efficiency of the hole drilling technology with
the use of electric drills and mass-produced technical
means is determined by:

Using gearboxes-inserts with different gear ratios,
which allow drilling at optimal conditions using bits
with a sealed oil-filled support, which leads to a
significant increase in penetration per bit.

Using a telemetry system, which reduces the time
spent on orienting the tool and increases the accuracy of
the well drilling.

The use of a telemetry system allows you not to
limit the amount of axial load on the bit, which
contributes to an increase in penetration on the flight
when working with curvature mechanisms.

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.11.127.7

At the same time, the time spent on inclinometric
work is also reduced. [1, 2]

The ability to control using the energy parameters
of the electric drill (power, current) for the operation of
the bits, which contributes to the fullest use of their
resource.

The moment characteristic of electric drills with
gearboxes-inserts, which allows using the values of
specific axial loads exceeding the strength limit by
drilling rocks.

Using washing liquids with various additives that
increase the efficiency of the drilling process [3, 4].

Low pressure drop on the engine, which allows
you to realize a large hydraulic power in the hydraulic
nozzles.
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The possibility of using elements of the bottom of
the drill string of various types, which helps to increase
the durability of the bit, eliminates the need to expand
and study the bottom-hole zone and improves the
quality of the wellbore [5, 6].

Electric drill equipment

When drilling with the use of electric drills,
standard drilling rigs (without automatic descent ascent)
are additionally equipped with a complex of
submersible and ground equipment made in the form of
separate prefixes to the main equipment used in turbine
and rotary drilling.

The ground equipment includes special power
transformers for drilling with the use of TMTE 630/6
electric drills, stations and control panels for electric
drills (UZEB-80 complex device), a current collector,
as well as devices for caring for the electric drill and
current supply.

Along with electric drills, gearboxes-inserts to the
electric drill, prefixes for core sampling, check valves,
insulation monitoring devices, mechanisms for
stabilizing the direction of the hole, pipe logging probes
and telemetry systems belong to the service complex.
The use of telemetry systems makes it possible to
conduct the process of drilling wells on the basis of
continuous downhole information received in real time
[7, 8].

The electric drill is powered by a special current
supply mounted inside the drill pipes. Electricity is
transmitted through the two wires-a pipe system.

For the installation of the current supply,
measuring drill pipes equipped with locks are used.

Operating mode of electric drills

The correct choice of the operating mode of the
electric drill has a significant impact on its service life
and the efficiency of the bit. The operating mode of
electric drills is selected based on the conditions for
ensuring rational operation of the bits, while also taking
into account the operating conditions of electric drills,
which, if possible, should not differ significantly from
the nominal parameters of the electric motor [9, 10].

Operating instructions

1.When setting up overload protection and
charging the electric drill, the current setpoint should be
calculated for a long-term permissible current value of
140A.

2.When setting up short-circuit protection, the
calculation of the current rate should be carried out
according to the values of the starting currents given in
Table 1 by taking into account the depth of the face and
the gear ratio.

3.The installation of the required voltage value on
the TMTB-630 drilling transformer should be carried
out taking into account the depth of the face and the gear
ratio of the gearbox.

4.The correctness of the value of the set voltage
should be monitored by the value of the idling current
of the electric drill motor in the downhole zone. If the
no-load current is underestimated in comparison with
the above, the voltage on the drilling transformer should
be increased, if it is increased, the voltage on the drilling
transformer should be reduced [11, 12].

Technical data of the equipment used in
drilling wells using electric drills

The electric drill is a submersible downhole unit
designed to rotate the bit when drilling wells. It consists
of an asynchronous three-phase oil-filled motor with a
short-circuited rotor and an oil-filled spindle. Between
the motor and the spindle, in case of technological
necessity, insertion reducers IR (single or double),
curvature mechanisms MC or SE stabilizers are
installed to maintain a given direction of the wellbore
trajectory.

The connection of the electric motor and the
spindle and the mechanisms mounted between them
(IR, MC, SE) is carried out by means of body threads,
and their shafts by means of a toothed coupling and a
hinged sleeve with rubber rings. The shaft of the electric
drill is full, through the hole of which a washing agent
is supplied to clean the well bottom.

In the upper part of the electric drill there is a
translator with a neck for grabbing an elevator, ending
with a lock nipple for connection to drill pipes. In the
nipple of the translator there is a contact rod of the cable
entry.

The cavity of the electric motor is filled with
transformer oil (TKP) or aviation oil of the MS-20
brand (MK-22) with electrical strength (50 Hz purity
and 20 C temperature (not lower): kW. The pressure in
the cavity of the electric motor must exceed the external
pressure by a value of 0.294- 0.049 MPa (3.0-0.5 kgf /
cm?).

The electric drill spindle is used to transfer the
axial load created by part of the weight of the drill string
through the body of the electric drill to the bit,
bypassing the rotor of the electric motor, as well as to
transfer torque from the electric motor to the bit [13,
14]. The spindle cavity is filled with MS-20 (MK-22)
aviation oil. The pressure in the spindle cavity must
exceed the external pressure by a value of 0.294-0.049
MPA (3.0-0.5 kgf/cm?).

The oil pressure in the cavity of the electric drill
must be monitored using a pressure gauge and by the
amount of compression of the compensator spring.

The body of the electric drill must be grounded by
connecting to a circuit whose grounding should not
exceed 0.66 ohms.

Electric drill current supply
The current supply is used to transmit electricity
and electric drill using a string of drill pipes.
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The current supply consists of separate cable
sections mounted in drill pipes used as an electrical wire
for the "two wires - pipe" power supply system.

The current supply is designed to transmit
electricity at a frequency of 50 Hz with a voltage of up
to 3000V, a current of 165 A with a short-term increase
(within 3 seconds) to 400A.

Cable sections can be operated at hydraulic
pressure up to 115 MPa (1150 kGf/cm?) and ambient
temperature up to 100 C.

The cable section KST1 consists of a segment of a
two-core hose cable of type 4 KTSHE 2x50 or two
segments of a single-core circular cable of type KTSHE
1x50, a two-pin rod, a two-pin coupling to the ends with
a support for fastening in a drill lock [15, 16].

Decoding of the designation: C-cable, S-section,
T-current supply, 1-modification number.

KST1 cable sections are used in a set with drill
pipes (B127) and H140.

Drill pipes with planted inner ends B127x10 are
made of the same length 12000 + 50 mm.

Drill pipes H 140x10 are made of two lengths:
11950 + 50 mm and 12050 + 50 mm.

On the pipes with a length of 12050, one
identification belt is applied with red paint, on the pipes
with a length of 11950 mm - two belts.

Drill locks of type ZE1-155 are used for pipes
B127 and D167, 129, and locks of type ZE1-185 are
used for pipes H140.

A power transformer for an electric drill.

The three-winding power transformer TMTB-
630/6 with a capacity of 630 kW, 155 A, 600/1100 -
2300/525 V serves to power the electric drill and the
winch motor.

The middle winding (MW) has 25 steps of 50 V
to regulate the voltage during drilling.

Voltage regulation of the power supply windings
of the electric cord (CH) in the range from 1100 to
2300 V is carried out in 25 steps of 50 V at each stage.

If it is necessary to expand the limits of voltage
regulation, counter or consonant activation of the MW
and low winding (LW) is possible. In this case:

- with a consonant switch-on, 910 V is added to
the voltage of the MW winding:

- with a counter switch - 910 V is deducted . The
presence of an additional 115 and 230 V winding at
the "B" phase in the case of phase misalignment
makes it possible to compensate for voltage
asymmetry in the "current supply-electric drill"
system [17, 18].

Complete UZEB-80 U2 Device (UZEE-65MU2)

The complete UZEB80 U2 device is designed to
control and protect all types of electric drills used in
drilling oil and gas wells.

According to its technical level, the complete
device UZEB-80U2 has operational advantages
compared to the complete device UZEB-65 G1U2.

Elements of increased reliability have been
introduced into the UZEB-80. Instead of relay contactor
elements, the protection system is made on integrated
circuits of increased reliability. The use of a block
design of the control and protection device reduces
downtime on drilling rigs during installation,
commissioning and repair, does not require special
commissioning equipment and qualified adjusters.

Reducer-insert (R1)

Reducer inserts are designed to reduce the rotation
speed of the rock-crushing tool and increase the torque
of the electric drill. They are installed between the
motor and the spindle of the electric drill. Technical
data and characteristics of planetary oil-filled gear
inserts are given in Table 2.

The electric drill can use two sequentially
connected gearboxes with different gear ratios, which
provides a wide range of fixed bit rotation speeds.

The efficiency of planetary gearboxes is 0.90-
0.94.

To limit the maximum torque of the electric drill
when using gearboxes, the rated voltage of the electric
motor must be lowered.

Mechanisms of curvature (MC)

The curvature mechanisms are designed to force
the curvature of the wellbore trajectory, cutting new
holes and combating the curvature of the well. They are
made in diameters corresponding to a number of electric
drills in 1; 1.5; and 2-degree versions and are installed
between the motor and the spindle of the electric drill,
when using gearboxes-inserts - between the gear
spindle.

Electric drill current collector (TE)

The current collector is designed to transfer
electricity from a stationary system - a current supply
cable to a rotating system -a current supply in drill
pipes, as well as the transition from a three-phase
system to a “the two wires-a pipe” system by
grounding the lower contact ring. Connection of the
current collector to the supply line is carried out by a
three-core cable of the KTHSE 3 x 50. The current
collector is mounted directly under the swivel. Its
body is protected from turning by two special tubes
attached to the swivel and pantograph housings. In
order to avoid chafing of the insulation hose shell, the
cable is attached at the two extreme points so that it
does not touch the mortar hose [19, 20].

Core sampling device

Core sampling during electric drilling is carried
out using a special device SK-164/80. This device is a
modified design of the core collector SK-164/80 ED in
relation to the electric drill (the connecting adapters
have been changed and the valve has been installed).
The core collector is manufactured in a single-section
design.
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By screwing an additional section of the housing
and the core intake pipe, it can be assembled in a 2-3
section design. Depending on the design, it has a core
intake pipe length of 8200, 16400 and 24600 mm,
respectively.

Devices and devices for the care of electric
drill and current supply

A complex of special devices and devices is used
for the maintenance and maintenance of electric drills
and current lines, including:

-a device for measuring and pumping oil into the
engine, spindle and gearbox-an electric drill insert. It
is a tee, one process of which is screwed into the valve
of the motor or spindle by means of an M10xI thread,
and a pressure gauge for measuring oil pressure and a
hose from a hand pump are connected to two others;

-tanks with a manual pump and electric heating
for pumping transformer oil into the electric drill
engine and oil MS-20 into the spindle and gearbox
insert;

-a device for heating and filtering castor oil,
which is powered through a separation transformer at
a voltage of 220 V;

-ring brushes and brush brushes for cleaning and
lubrication of contact (rods and couplings)
connections of the current supply;

-pressure gauges for measuring the insulation
resistances of the current supply.

Setbacks, racks for laying drill pipes

Drill pipes are installed on the setback with
locking couplings down. The design of the setback
provides for the possibility of installing H140 drill pipes
with locking couplings having an outer diameter of 185
mm. To install drill pipes B127 with locks with a

diameter of 155 mm, special guide strips must be
mounted on the base of the candlestick. The device of
the setback should provide the possibility of flushing
the contact muff sections in the drill pipes with special
devices [21, 22].

Racks for laying drill pipes should have horizontal
sections along the length of the pipe And be located so
as to make it convenient to replace damaged cable
sections in drill pipes, for which it is necessary to
provide an approach to the pipes from both ends. Pipes
on the walkway are laid with a lock nipple to the drilling

rig.

Check valve ball type (CHVB)

The ball check valve is installed in a string of drill
pipes with a current supply and is designed to prevent
the reverse movement of the flushing fluid during the
build-up, descent and lifting operations and blowout.

When using gearboxes-inserts, restrictions are
introduced related to their strength, which is carried out
by reducing the value of the supply voltage.

The choice of the voltage value at the terminals of
the secondary winding of the TMTB-630/6 transformer
for powering the electric drills used depending on the
drilling depth is made in accordance with which the
values of the idle current of the electric drill
corresponding to these voltages and the of the
magnitude of the no-load current of the electric drill [23,
24].

According to the correspondence of the actual
values of the no-load current indicated in Tables 1 and
2, the correctness of the voltage selection is judged.

Selection of the drilling transformer voltage
during operation of the electric drill E 240-12 V' 5 (140
kW,1450 V,135 A,450 rpm, efficiency = 65, 57., Co
=0.63)

Table 1. Selection of the power current, idling during operation of electric drills

- Without reducer
Drllllngldepth, Electric drill data
Transformer voltage, V Inrush current , A Idle current, A
0 1550 315 113
1000 1700 315 125
3000 1800 280 130
4000 1800 252 125
5000 2000 257 148

Table 2. Selection of the power current, voltage idling during operation of electric drills

Without reducer Gear ratio
Drilling Electric drill data 1=1,75
depth, Voltage Inrush Inrush current
m v current, Idle current, A Voltage V A " | Idle current, A
A
0 1350 310 95 1300 309 95
1000 1550 314 137 1350 287 105
2000 1550 286 135 1500 290 115
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3000 1550 256 133 1550 297 126
4000 1700 254 138 1700 254 138
5000 1880 249 147 1800 249 147

Continuation of table 2.

Drilling Gear ratio
depth, 1=3 1=10
m Voltage Inrush Idle current, A Voltage Inrush current, Idle current, A
V current, A V A
0 990 240,9 89 600 139,7 34
1000 1090 240,3 98 650 1345 39
2000 1200 234,6 107 700 129,5 43
3000 1300 226,4 119 750 126,4 45
4000 1400 2213 128 800 1216 49
5000 1500 216,2 139 850 118,5 57
The choice of the drilling transformer voltage drill E190-8M2-B5 (106 kW 1140 V, 121A, 660 rpm,
during operation of the electric drill EL90-8MB5 with efficiency-69.5 Cos = 0.64) without a reducer and
gearboxes having different gear ratios is shown in with reduceres having different gear ratios is shown in
Table 2. Table 3.

The choice of the transformer voltage of the
drilling transformer during operation of the electric

Table 3. Selection of the transformer of electric drills

Drilling Without reducer and with reduceres with With reducer 1=10
depth, gear ratio 1=2, 1=3 Electric drill data
m Electric drill data 1=1,75
Voltage Inrush Idle current, A Voltage Inrush current, Idle current, A
\Y current, \Y A
A
0 1250 374 102 1100 310 80
1000 1350 348 115 1100 304 75
2000 1450 344 118 1200 292 79
3000 1550 338 121 1350 290 97
4000 1650 332 124 1500 287 115
5000 1750 317 150 1600 277 125
6000 1850 305 165 1700 267 133
The choice of the drilling transformer voltage installation dimensions and weight of electric drills is
during operation of the electric drill E164-8MV5 (71 shown in Tables 4 and 5.

kW 1000 V, 73A without gearboxes and with
gearboxes having different gear ratios and overall,

Table 4. Selection of the drilling transformer voltage when operating an electric drill without reducer and
with reduceres having different gear ratios and overall dimensions

Drilling Gear ratio
depth, 1=3 1=10
m Voltage Inrush Idle current, A Voltage Inrush current, Idle current, A
\% current, \% A
A
0 300 60 640 174 21,2
1000 1100 263 58 740 170 25,3
2000 1100 227 55 840 167 29,1
3000 1200 217 62,1 940 161 32,5
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4000 1300 212 69,7 990 151 36,4
5000 1400 202 78,2 1040 143 42,0
6000 1500 198 89,5 1150 141 49,2

Table 5. Selection of the drilling transformer voltage when operating an electric drill without reducer and
with reduceres having different gear ratios and overall dimensions

Name of the parameter The norm for an electric drill type
E164-8-V5 E190-8-V5 E240-8M-V 5 9290-12AM-B5
Diameter of the electric cord, mm 164 190 240 290
Length of the electric drill, mm 11700 12900 13600 12600
Thread A on the upper adapter 3-133 3-147 3-171 3-189
Thread B on the adapter for the chisel 3-117 3-117 3-152 3-177
Weight of the electric drill, kg, 5% 1500 2200 3600 4500

Characteristics of the TM-630/6 transformer,
technical data of planetary reducer—inserts, types of
single and double curvature mechanisms are shown in
Tables 6, 7.

The standard sizes of the bending mechanisms
used and their technical characteristics are given in the
tables 8, 9.

Table 6. Characteristics of the TM-630/6 transformer

Name of parameters Norms
Rated power, kVA 630
Rated voltage of the high voltage winding, V 6000
Rated voltage, V 1100-2300
Rated voltage of the low voltage winding, V 525
Diagram in the winding connection group //-0-11
The rated current of the high voltage winding, A 60,7
The rated current of the medium voltage winding, A 155
The rated current of the low voltage winding, A 630
The voltage regulation limits of the medium voltage windings and the number of steps 50 to 25 steps
Additional windings for balancing electric drill currents 115 and 230V
Overall dimensions in mm, (height, length, width) 2735x2635x12
Transformer weight, kg 5500
Table 7. Technical data of planetary (RI) reducer —inserts
Type Gear ratio Output shaft rotation Nominal Maximum
of reducer frequency moment kN (ts)
0,017s-1 rpm

R1 164 — 3MV5 3 3,74 220 - -
R1164 - 10 MV 5 10 1,19 70 4000 (400) 250 (25)
RI185— 2 MV 5 2 6,12 360 3600 (360) 250 (25)
RI185— 3 MV 5 3 4,08 240 5400 (540) 300 (30)

RI 185 10V5 10 1,19 70 5400 (540) 300 (30)

RI 190 — 10V5 10 1,27 75 4500 (450) 300 (30)
RI125-3MV5 3 3,74 220 7500 (750) 350 (35)
RI240-2 MV 5 2 5,85 345 5900 (590) 350 (35)
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RI 240 -3 MV 5 3 4,25 250 8850 (885) 400 (40)
RI 290 — 2V5 2 3,825 225 1000 (100) 400 (40)
RI 290 -3 MV 5 3 2,55 150 1157 (116) 400 (40)

Table 8. Single curvature mechanisms

Designation Angle of curvature, degrees
MI 164 — 185 1
MI 164 — 1, 5V5 15
MI185-1V 5 1
MI185-1,5V5 1,5
MI215-1V5 1
MI 215-15V 5 15
MI215-2V 5 2
MI240-1V 5 1
MI240-15V5 15
MI240-2V 5 2
Table 9. Double curvature mechanisms
Designation Angle of curvature, degrees
MI 164 -1 - 1V5 1
MI 164 -1-1,55V5 1,5
MI 164 -1 - 2V5 2
MI185-1-1V5 1
MI185-1-1,5V5 1,5
MI 185 -1 - 2V5 2
MI215-1-1V5 1
MI215-1-15V5 1,5
MI215-1-2V5 2
MI240 -1 -1V5 1
MI 240 -1 -1,5V5 1,5
MI 240 -1 - 2V5 2

To work with a two-wire current supply without
an upper grounding adapter, a current collector TE-
2MV5 is used. The third phase is grounded directly in
the current collector.

A current collector of the TE-ZMVS5 type is used
to work with a two-wire current line with an upper
grounding adapter, see Table 10

Decoding: T-current collector; E - electric drill;
2 or 3-number of cable entry contacts; M-

modification; B-climatic version; 5 - placement
category.

The connection of the drill pipe column to the
phase must be carried out in the pantograph by
attaching its ring marked "B" to the shaft of the
pantograph with two copper conductors with a cross
section of 35 mm? each.

Table 10. Parameters of the current collector TE-2V5

Name of parameters Norms
Voltage between the rings, V 2500
Current. A 200
The current is maximum, short-term, And 600
The maximum pressure of the washing liquid, kgf / cm? 350
Shaft rotation speed (maximum), rpm 200
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The weight of the tool held by the pantograph, t 300
Resource before write-off, h 1000
Time to failure, h 200
Weight, kg 450

Device for monitoring the isolation and
position of the DMIO type diverter.

The DMIO is designed to monitor the insulation
resistance of the current supply and the winding of the
electric drill when it is powered according to the " two
wires-a pipe " scheme, as well as to measure the angle
of the deflector position and the zenith angle of the
well during drilling.

The structure of the DMIO includes a deep
device and a ground device. A device without a unit is
used only for insulation control.

DMIO are used with diameters of 127, 164 and
215 mm. Moreover, DMIO 164mm can be used to
work with an electric drill with a diameter of 185 (190
mm), and DMIO 215 mm for working with an electric
drill 240 mm. The parameters of the DMIO 164 mm
and 215 mm are shown in Table 11.

Table 11. DMIO parameters are 164 mm and 215 mm

Name of parameters

Norms

Operating current at a temperature of not more than 90
C A

from 50 to 200

The circulating fluids

from 0 to 360 from 0 to 120

DMIO 164 UZ DMIO 215 UZ

Measurement limits:

- angle of installation of the deflector, degree

- zenith angle, degree

The electrical circuit for switching on the
telemetry system is given for the communication
channel is the current supply of the electric drill.

With the help of telesystems, zenith angles up to
55 degrees, the azimuth of the system and the angle of
installation of the deflector in the range from 0 to 360

degrees are measured. The relative infallibility of the
measurement is no more than 2.5 degrees.

Telesystems are available in diameters of 164,
185 and 215mm, their data are given in Tables 12, 13.

The technical characteristics of the check ball
valves are given in table 14.

Table 12. Technical data of STE with a diameter of 164, 185 and 215 mm

Type Thread D, mm Z, mm L, mm Weight, kN
STE -164 3-133 164 10020 9520 900
STE -185 3-147 185 10545 10045 800
STE -215 3-171 215 9942 9512 1300

Table Ne13. Technical data of the STE with a diameter of 164, 185 (190) and 215 mm

Name of parameters

Norms

Measurement limits:

- azimuth (magnetic) of the well, no more
Angle of installation of the diverter, no more

- zenith angle of the well, degree from 0 to 55 (from 0-110)

from from 0 to 360 from O to 360
- azimuth (magnetic) boreholes, degree 0 to 360 from 0 to 2,5

360 2,5

- angle of installation of the deflector, degree 2,5

Measurement error: 25—

- zenith angle of the well, no more 2,5

from 0 to 55 (from 0-110)
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Table 14. Technical data of CHVB

Name of parameters Norms
CHVB 114-B5 CHVB 140-B5

Outer diameter of the body 155 185
Valve ,mm 2020 2020
Length, mm 25 40
Maximum axial load, ts 150 150
Maximum pressure drop, kgf/cm? 5 5
Maximum closing pressure, kgf/cm? 180+20 221+20
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Introduction

A healthy mind can understand that the
foundation of every society is the family.
Accordingly, the well-being of the family is also of
great importance in the development of society.
Special attention is paid to this topic in Islam. In
Islam, marriage is a life-long contract between a man
and a woman, based on certain norms and conditions,
to build a family and leave offspring, in the name of
Allah, the Sunnah of Muhammad (PBUH), and the
testimony of a large number of Muslim people.
Therefore, certain responsibilities are assigned to the
husband and wife, and it is impossible to avoid them.

According to the Sharia, illegal cohabitation
without marriage is adultery, which is one of the major
sins warned about the severity of punishment in the
Qur’an and hadiths on the one hand, and on the other
hand, a child born out of wedlock is labeled as
“bastard” for life. Both social and humanities and
natural sciences indicate that the historical
epistemology of the family goes back to the time of
the emergence of mankind and that the family is
formed between a man and a woman. After all, this is
also mentioned in the sources of Islam. In particular,
it is blessed in the Holy Qur’an as follows:
G {1551 (e 280 Jans 51531 l&uil (e o1 s 5
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God has given you mates from among
yourselves; and has produced for you, from your
mates, children, and grandchildren [1:274].

Islam has turned mankind away from a monastic
and solitude life. Accordingly, it is a sin to go alone
without starting a family. In a hadith narrated from
Abii Ayyiib al-Ansard, it is blessed as follows:
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The Messenger of Allah said: “Four are from
the Sunan of the Messengers: modesty, using Atar,
the Siwak, and marriage”. [3:291]

Therefore, all the prophets were ordered to
convey to people the need to build a family. Also, this
situation is emphasized in the hadith narrated by
Tawus ibn Kaysan (r.h.):

Y Al Y B Al alu g ade A Lo dil Jsue

Rasulullah (PBUH) said: “There is no
monastic life in Islam”.

All people in the world, especially every girl or
every woman, have the right to be happy, and this is
fulfilled by starting a family. Therefore, they can
search for their happiness, choose and search for a
more suitable spouse, and lifelong companion. In this
good faith, they have the right to know and inquire
about someone’s character, ancestry, etc. The mutual
worthiness of the husband and wife is also important
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for the stability of the family. In particular, in the
hadith narrated from Aisha (r.a.), these two aspects are
emphasized:
L5 a3 by adde ) Lo ) 505 (6 GG A (e
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Messenger of Allah said: “Choose (women)
for your offspring, and marry compatible women
and marry (your daughters) to worthy (men)”.
[4:296-297]

Love and kindness are considered among the
highest human emotions. In a family, there is love and
affection between husband and wife. In addition, in
Islam, it is emphasized that the husband should be
kind to his wife. After all, these two situations are
important factors in ensuring family strength. It is
blessed in the Qur’an as follows:
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And of His signs is that He created for you
mates from among yourselves, so that you may find
tranquility in them, and He planted love and
compassion between you. In this are signs for people
who reflect (Surah al-Rum, 21 ayah).

Also, in a hadith narrated from Abdullah bin
Abbas (r.a.), it is stated as follows:
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The Messenger of Allah said: “We have not
seen anything better than marriage for two people
(man and woman) who love each other!”’.

Reference : Sunan lIbn Majah 1847

In-book reference  : Book 9, Hadith 3

English translation : Vol. 3, Book 9, Hadith
1847

All matters related to family relations are defined
separately in the Shari’ah. After all, they have a direct
impact on ensuring the well-being of the family. That
is why these aspects have been paid attention to in
Islam. Neglecting those obligations, avoiding their
fulfillment, and leaving the family to fend for
themselves are actions contrary to the Shari’ah. This
means sin. For example, in the hadith narrated by
Aisha (r.a.), these situations are also empha3|zed
B3R eanl 5 @padia o Gl B0l clls (B 8508 (e
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The wife of Othman bin Mazun, whose name is
Khawla bint Hakim, entered upon Aisha. She was
beautiful, so Aisha asked her: What is the matter
with you? She said: My husband prays at night and
fasts during the day. So, the Prophet (PBUH),
entered and Aisha mentioned that to him. Then the
Prophet (PBUH) met Othman bin Mazun and said:
O Othman, monasticism was not prescribed for us.
So, don’t I have a nice example for you!? By Allah,

| fear Allah more than you, and I am more obedient
to Allah’s orders than you. [2:70-71]

A husband’s helping his wife with daily
household chores is one of the praiseworthy deeds in
Islam. After all, this also serves the well-being of the
family. This situation has also come as an example in
the lifestyles of the Prophet (PBUH). Ordinary people
cannot claim to be superior to Him in every aspect.

In a hadith narrated by al-Aswad ibn Yazid (r.a.),
one of the tabiin scholars, the family lifestyle of the
Prophet (PBUH) is descrlbed s foIIows
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Al-Aswad said, “I asked ‘A’isha, may Allah be
pleased with her, “What did the Prophet, may Allah
bless him and grant him peace, do when he was with
his family?” She replied, “He would do chores for
his family, and when it was time for the prayer, he
would go out”.

Therefore, husband and wife are equally
responsible for the family's stability and prosperity.
Fulfilling the responsibilities and duties of both
parties with a single unbiased good intention can
become a meritorious act at the level of prayer. On the
contrary, evading and avoiding them is a sin on the
one hand, and causes misunderstanding on the other.

Marriage conditions. In Islam, the norms related
to family relations have been set separately. Some of
them are immutable basic principles, while others
have improved under the influence of certain
historical processes. The opinions and arguments of
the scholars of Ahl as-sunna wa-I-jama’a on the topic
serve to solve the problems related to the field on a
scientific basis even today. In particular, in the early
period of Islam, the marriage contract was concluded
orally witnessed by at least two Muslim men, and
announced. Later, scholars, taking into account the
requirements of the time and the situation, have
additionally applied the formalization of marriage in
written form to this regulation. It was compiled in two
copies; one copy was kept in the gazikalon and the
other in the couple. Already, marriage in Islam is a
solemn contract, and Sharia has defined the rules and
procedures that guarantee its stability. A marriage
must strictly comply with the specified requirements
for it to be recognized as valid. Otherwise, it will not
be recognized as a marriage. The consequences cause
serious problems. Circumstances related to the direct
marriage contract are reflected in the principles of
Sharia, such as rukn, shart, sunnat, and mustahab.
Based on the summation of the opinions of the
scholars of Ahl as-Sunna wal-I-Jamaa regarding
marriage, there are three pillars of marriage:

First. A man and a woman should be free from
obstacles to marriage. Different circumstances
prevent a man and a woman from starting a family
together. One of them is the fact that they are close
relatives, that is, mahram, strictly prohibits marriage.
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Secondly, it is natural that their serious illnesses also
prevent them from building a family. Also, the lack of
kufu (for example, in terms of lineage, profession, and
socio-economic), that is, equality between them, can
be an obstacle to marriage.

Second. A man should verbally express his
consent to start a family in a clear sentence. The bride
should hear this speech of the bridegroom. This
confession is called “Ijab” (Ijab, past tense) in Sharia,
and without it, even if the marriage is concluded, it
will be invalid.

Third. It is a woman’s acceptance of an offer to
start a family with a clear sentence. The bridegroom
should hear this speech of the bride. It is called
“gabul” (acceptance, past tense) in Shariah, and
without it, even if a marriage is concluded, it will be
invalid.

So, these three pillars form the basis of marriage.
In them, the parties - a man and a woman - must
verbally express their voluntary consent to start a
family. Marriage cannot be concluded if none of them
is found.

The second category related to marriage is called
“shart” (condition). It is also divided into two
categories such as conditions of marriage and
conditions in marriage. The terms of marriage refer to
the procedure established by the Sharia, and it cannot
be lost in any case during the process. The conditions
in marriage refer to the demands made by both the
husband and the wife or by one of them. They may or
may not make demands, which means that this is a
voluntary mutual agreement. Although it is a
voluntary act, it must be followed after it has been
agreed upon. It is blessed in the Qur’an as follows:

25illy 183501l ol Gl

O you who believe! fulfill the obligations!
[1:106]

There are four conditions of marriage. Without
any of them, the marriage is not valid.

First. Appointment of bride and groom. That is,
the two parties know each other. In Sharia, those who
want to marry are allowed to look at each other.
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The Messenger of Allah said: “Go and look at
her! Because seeing is a more worthy thing for the
love between you to last longer”. [3 : 295]

Second. The consent of the groom and the bride
to start a family with each other. Both parties must

References:

voluntarily agree to the marriage. There should be no
pressure or intimidation on them.

Third. A close relative of the bride must
participate in the marriage process. A woman cannot
start a family away from close relatives like her
parents and siblings. According to most scholars of
Ahl as-Sunna wa-I-Jamaa, the consent of a woman’s
close relative is considered important for the marriage
to be valid.

The fourth. Witness to the marriage contract.
According to Sharia, the minimum number of
witnesses for a marriage must be two free reliable
Muslim men or one free reliable Muslim man and two
free reliable Muslim women. Also, the bridegroom
and the bride should gather together with the
witnesses, and the witnesses should personally hear
the acceptance of the bridegroom and the bridegroom.
indeed, one of the purposes of introducing witnesses
is to publicize the marriage. In particular, this situation
is emphasized in the hadith narrated from Aisha (r.a.):
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Messenger of Allah said: “Make this
publicly known, solemnize it in the
and play tambourines in honor of it”.

The
marriage
mosques,
[3:296]

The reason for performing the marriage in the
mosque is that it should be performed in front of the
public, not in the presence of a couple of relatives and
friends. It is also to attract the attention of many
people and inform them.

Dowry is one of the important parts of the
marriage contract. After all, the bridegroom must pay
it to the bride before or after the marriage.

CONCLUSION

In conclusion, it should be noted that in Islam,
special attention is paid to building a family and
ensuring its strength. After all, the family is the main
foundation of society. For this reason, genealogy is
one of the issues that special attention is focused on.
Because, on the one hand, this is one of the main goals
of building a family, and on the other hand, it is one
of the main factors in its stability. Therefore, the
parties to get married should first inquire about each
other's family circumstances and ancestors before
getting married. The right choice will serve the birth
of a mentally healthy and physically strong
generation.
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FEATURES OF THE DEVELOPMENT OF CLOSED ADMINISTRATIVE-
TERRITORIAL FORMATIONS (CATE) AND SUPPORT SETTLEMENTS
(SNP) IN THE ARCTIC ZONE UNTIL 2035

Abstract: The article analyzes a closed administrative-territorial entity (CATE) - this is an administrative-
territorial entity created in order to ensure the safe functioning of organizations located on its territory that carry
out the development, production, storage and disposal of weapons of mass destruction, processing of radioactive and
other highly dangerous man-made substances the nature of materials, military and other facilities for which, in order
to ensure the defense of the country and the security of the state, a special regime for the safe operation and protection
of state secrets is established, including special living conditions for citizens and support settlements (SCP), on the
basis of which the accelerated development of infrastructure is carried out. The entire territory of a closed
administrative-territorial entity is the territory of a municipal entity with the status of an urban district, ensuring the
implementation of guarantees in the field of education, the availability of medical care, cultural services and the
implementation of other needs of the population of the territory of one or more municipal entities. The categories of
support settlements follow from the definition of SNP and are divided into three main tasks solved during the activities
of enterprises and organizations located in them, namely:

ensuring the security of national informationresources of the Russian Federation from external threats,
protection of the sovereignty of the Russian Federation, its independence and state integrity;

ensuring the protection of national interests from internal threats, ensuring the implementation of constitutional
rights and freedoms of citizens, civil societyra and harmony in the country;

ensuring a decent quality and standard of living, socio-economic development of the country (including the role
of bases for the development of geological exploration and mineral resources centers, implementation economic and
(or) infrastructure projects in the Arctic).
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Introduction
UDC 333.47:332.27.

As part of the research, we present the speech of
the President of the Russian FederationV. Putin,
namely: Dear colleagues, good evening!

We have already met some of them on first
meeting. As for the second question for which we
have gathered. Just now we are with you were at a
large enterprise, which was commissioned and
dedicated to the development of the Arctic - in the
broad sense of the word. Yes, these are specific Arctic
projects related to liquefied natural gas, but in general
such projects are very important for the development
of the Arctic zone as a whole - and for the country’s
economy, of course, | have already talked about this.

But the Arctic zone is important - and we have
talked about this many times in relation to various
situations - for the country strategically. There are
defense issues, resource base, and so on, I won’t list
everything.

At the same time, big problems have
accumulated here, which, of course, require our
special attention. For example, let’s say, the
deterioration of communal infrastructure and housing
stock even in large cities of the Arctic reaches 70
percent, and in small remote villages and so-called
ZATOs, closed administrative territories, this problem
is even more acute.

I would like to note in this regard that, thanks to
certain decisions made earlier, over the past three
years, of course, something has been done and
progress has been made in resolving a number of
issues. For example, apartment buildings are
undergoing major renovations, courtyards and other
public spaces are being spruced up, and new social
facilities are appearing. Unfortunately, due to weather
conditions, we did not get to Severomorsk; we wanted
to get there by helicopter, but due to the weather it did
not work out. But | know that a lyceum with 1,200
seats was built there, and in Zaozersk there is a sports
and recreation complex with a swimming pool. In the
military town of Sputnik - also here in the Murmansk

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.11.127.9

region - a major renovation of a building with a library
and a children's art school was carried out.

Nevertheless, the pace of work in terms of social
development is clearly insufficient. It must be larger-
scale and, of course, must be systematic. It is clear that
the budgetary capabilities of the regions are limited.
Moreover, the development tasks of a number of
settlements are directly related to issues of national
security and are of national importance. Therefore, a
great responsibility here lies with the federal center.

Let me remind you that last year, at a meeting
dedicated to the Arctic, we decided to develop an
action plan for the development of housing, energy
and social infrastructure in CATUs and settlements in
the Arctic zone where our military units are stationed.
However, the problem is still being solved, to put it
mildly, slowly. Today, colleagues, | would like to talk
to you about this, to talk about the reasons for the
delay in deadlines.

I would also like to draw your attention to the
fact that the improvement of cities in the harsh
conditions of the North is connected with the solution
of issues, as | have already said, of a defense nature.
Now | will not go into details here, but in these areas
we have many interests in the field of defense and
security. Therefore, people who live in these
conditions must live in human conditions, and special
attention must be paid to this.

In this regard, | would like to emphasize once
again: these issues are of fundamental importance. |
won’t go into details now, we just talked with the
governor, and at one time we talked with the Minister
about this. Let's take this very seriously.

At the end of our meeting, | will say a few words.
And now | would like to give the floor to the governor.
Please, Andrey Vladimirovich. A. Chibis: Dear
Vladimir Vladimirovich! Dear Colleagues!

Firstly, you have already spoken about the
military formations that are based in our country. We
are proud that the Red Banner Order of Ushakov
Northern Fleet is based in the Murmansk region. More
than 80 percent of the entire Northern Fleet is located
on the territory of our region, not counting other units
of the Ministry of Defense of the Russian Federation.
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Therefore, from the very beginning of my work
as governor of the Murmansk region, attention to the
settlements where military personnel and members of
their families live has become the most important
priority for the work of our entire team.

We have 27 settlements, including five ZATOs
with military deployments, in which about 150
thousand people live with their families. And soon the
number of residents of these cities and towns will
increase significantly: these are sailors, submariners,
marines, motorized riflemen, tank crews, pilots and
many others. All of them fulfill their military duty
with valor, defending their homeland, including as
part of a special military operation.

Over the past four years, we have concentrated
financial opportunities, resources - everything that is
possible: both national projects and individual
decisions of the Government on the renovation of
CATUs in accordance with your instructions,
Vladimir Vladimirovich, as well as the resources of
the regional plan “Live in the North!” just for the
development of these settlements. And taking into
account the expenses of 2023, they invested almost 14
billion rubles, to be precise - 13.9 billion rubles, a third
of which came from the federal budget.

Thanks to this, the first school in Severomorsk in
30 years was built, you just mentioned it in your
opening speech, six kindergartens, eight outpatient
clinics and first aid stations, 529 apartments, 199
houses and courtyards adjacent to more than 400
apartment buildings were renovated. Ten sports
facilities and six cultural facilities were built and
reconstructed, 26 public spaces were landscaped,
more than 30 modern children's play and sports
complexes were installed, and 105 kilometers of roads
were repaired. And we renovated a school in
Zaozersk, and we will complete three schools as part
of a major overhaul this year. 25 empty capital
construction projects have been demolished, which, of
course, let’s just say, simply disfigure these cities and
towns. It is clear why they were formed, including
taking into account the change in the number of troops
at one time, when it was reduced.

I would especially like to express my gratitude
for the support to Yuri Petrovich Trutnev and the
Minister for the Development of the Far East and the
Arctic Alexey Olegovich Chekunkov, thanks to whom
we received additional funds as part of a single Arctic
subsidy and began the construction of important
facilities for military families - this is a school in
Pechenga, a new building schools (the school, by the
way, was awarded the title of Hero of the Russian
Federation to Mikhail Popov, a participant in a special
military operation; he is alive, continues to carry out
tasks within the framework of the North Military
District), a swimming pool in Severomorsk, a House
of Culture in Alakurtti, and we are also installing 20
more sports and games in military garrisons
complexes as part of the additional funding we

received. This is what we all managed to do together
in these territories, concentrating all possible
resources, including with the support of the federal
budget and, of course, thanks to your instructions in
this regard. There is this movement. People really saw
the changes, felt these changes, because since the 90s,
frankly speaking, not much attention has been paid to
these cities and towns.

But, taking into account, on the one hand, and
this must be honestly admitted, the still deplorable
state of a huge number of residential buildings in these
settlements, social facilities, the critical deterioration
of engineering infrastructure in a number of
settlements, and on the other hand, the upcoming
significant increase in the number of military
personnel by our territory, a systemic decision is
required on the comprehensive development of
housing and infrastructure for our military and their
families. In order to provide for new military
personnel and their families, it is necessary to build
134 apartment buildings and 37 social and communal
infrastructure facilities. These figures have been
previously verified with our military colleagues. For
these purposes, according to preliminary calculations,
about 135 billion rubles are required. Of course, it is
extremely necessary to create comfortable living
conditions for those families and those military
personnel who are already serving here in the North.
For the most part, these are units of the Northern Fleet.
After all, Vladimir Vladimirovich, these are young,
active, usually large families, we just discussed this,
who live in difficult climatic conditions, this is also
evident from today’s weather. Of course, the worst
thing is the meager, undeveloped infrastructure of the
garrisons. To do this, it is necessary to build 106
residential buildings to resettle people from the
existing housing stock. These are the houses in which
people live, which, according to experts, are either
useless or incorrectly repaired; people simply need to
be moved from there. Renovate 362 residential
buildings that can still serve and operate, build and
repair 302 social and engineering infrastructure
facilities. The preliminary requirement for these
purposes is 148.6 billion rubles. That's a lot of money.
If we take the amount of the total costs that | just
talked about - both for those who must come to serve
us and for those who are already serving - for the
proper conditions, for those who ensure global
security through nuclear deterrence, security of the
Arctic and the Northern Sea Route, 283.5 billion
rubles are needed. But we are, of course, talking about
a minimum ten-year period. And if we take the annual
volume of investments that are required in order to
organize this work, depending on the period of the
plan that must be approved in accordance with your
instructions, it is about 20-28 billion rubles per year.
But once again | really want to draw attention to the
quality of people’s lives, which requires radical
change. This task of developing such settlements is
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clearly stated in Arctic development strategies, which,
Vladimir Vladimirovich, you approved in 2020.

I propose, taking into account the above, which
we also discussed with you while we were traveling,
to provide for an integrated approach to the
resettlement of military personnel with their families.
This should be a conditional master plan, when
settlement provides for the formation of the entire
social infrastructure: schools, kindergartens, access to
medicine. That is, in new locations it is necessary to
concentrate all the important needs of people,
additionally stimulating the development of small and
medium-sized businesses there. And special attention
must be paid to creating places for military wives.

In Soviet times, and what we see now in the
territory, especially in the Pechenga district, which
borders Norway, is a series of locations with several
houses, which, of course, do not have the necessary
infrastructure. When we talk about an integrated
approach, we need to design, in fact, new settlements
in order to concentrate both military personnel and
members of their families there, and create all the
necessary conditions for their quality living. We
discussed this in advance; it is technologically correct,
of course, and, most importantly, it can be done. Dear
Vladimir Vladimirovich, 1 ask for your instructions to
approve the appropriate set of measures, taking into
account the information provided. | say again, of
course, this is a matter of very serious reconciliation,
including the amount of funding, but we are talking
about a ten-year period. It’s really possible to do this
in ten years, but | also outlined the amount of funds
needed annually. Another issue that requires your
support is the topic of the development of strategically
important Arctic support settlements - cities, for
example, Murmansk, around which very powerful and
important projects are now being developed for the
Arctic, for the country. Of course, this requires
attracting and retaining specialists with the
appropriate competence in order to implement these
projects, which means that investments in urban
infrastructure and in the development of the urban
environment must be concentrated and require an
appropriate volume.

There is very effective experience in the cities of
the Far East, when, through the creation of a master
plan and a set of measures based on it, appropriate
measures are launched to change the urban
environment. | have already reported to you that we
are, of course, trying to put the city of Murmansk in
order, we are achieving certain things: landscaping
and repairs, but concentrating resources for
strategically important cities, of course, requires a
more serious level of support. | would ask for your
instructions to launch such work in the Arctic support
cities. We discussed this issue at a meeting of the State
Council working group on the development of the
Acrctic, all colleagues (regions, representatives of the
federal Government, and the Minister of the Far East

and the Arctic) appreciated and supported this
approach. And if you have your support, we are ready
to very quickly begin work on identifying such cities
together with the Ministry of the Far East and the
Arctic and submit it for consideration to the
Government. Well, at the end of my speech, | would
like to ask for your support for the city of
Severomorsk - this is the capital of the Northern Fleet,
for the reconstruction of three iconic social facilities
of our capital of the Northern Fleet, which,
unfortunately, today are, to put it mildly, in a
deplorable state. These are the Central Regional
Hospital, the large CSKA stadium and the House of
Officers of the Northern Fleet. According to
preliminary estimates, this requires about 5,100
million rubles. 1 ask you, dear Vladimir
Vladimirovich, for instructions on our support, on the
allocation of federal funds to solve, among other
things, the specific problems of these three facilities
in the city of Severomorsk. This is the capital of the
Northern Fleet and, of course, deserves such increased
attention. In conclusion, | would like to thank our
colleagues and colleagues from the Ministry of
Transport, the Ministry of Health, the Ministry of
Construction and the Ministry of Education, who
really help us - and have helped and continue to help
us - including concentrating resources on the ZATO
and ONP, where our military personnel live. It is
thanks to such joint work, including with the Ministry
of Defense, that we have been able to move forward
in four years. But | have already described the
problems. The report is finished. Thank you for your
attention. Vladimir Putin: Thank you.

Please, Chekunkov Alexey Olegovich.

A. Chekunkov: Dear Vladimir Vladimirovich!
Dear Colleagues!

Three years ago, strategic documents were
adopted: Presidential Decrees on the Fundamentals of
State Policy in the Arctic and the Development
Strategy of the Arctic Zone of the Russian Federation
until  2035.  These  documents, including
provide for the comprehensive development of
settlements in which military units are stationed - the
approach that Andrei Vladimirovich Chibis spoke
about.

In order to ensure an improvement in the quality
of life of people in the North, the task is to increase
the income of the Arctic regions and develop the
economy at an accelerated pace. The Government of
the Russian Federation applied mechanisms created in
the Far East. The entire territory of the Arctic zone is
recognized as a free economic zone. New investment
projects receive government support measures. As a
result, the dynamics of creating new enterprises turned
out to be even higher than in the Far East. The
implementation of 715 new investment projects with
a total volume of 1.6 trillion rubles has begun. In fact,
356 billion have already been invested, 12 thousand
new jobs have been created. New enterprises create
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additional budget revenues, which, in turn, make it
possible to develop the social sphere. In the long term,
significant socio-economic effects will come from the
implementation of the Northern Sea Route
development plan. State support for investment
projects is provided in such a way as to maximize the
benefit for the Arctic regions, including closed
administrative territories and the ONP. For example,
for the Murmansk region a separate decision was
made on the NOVATEK project. Today, Vladimir
Vladimirovich, you launched a unique plant where not
only the plant construction project itself, but also
contractors received the status of resident of the
priority development territory. We have verified this
approach with the Accounts Chamber and the Federal
Treasury. As a result, these construction companies
were registered in the region, and the regional budget
received an additional two years of more than 4 billion
rubles in income, which, among other things, made it
possible to take the first steps in the program for the
renovation of ZATOs and ONP. Also, on your
instructions, the state program for the socio-economic
development of the Arctic provides funds for the
development of social infrastructure. In the current
Budget Law, this is an average of 2 billion rubles per
year. These funds provide the Arctic regions with
additional resources to solve priority problems, but do
not provide a comprehensive solution to all the tasks
you have set. Dear Vladimir Vladimirovich!

Today, a new economy is being created in the
Arctic, and Russia’s security framework in the North
is being strengthened. The success of solving these
problems depends on where and how people live. The
Russian Arctic is five million square kilometers,
almost 20 thousand kilometers of maritime border.
Along its entire length there are strategically
important  objects, as you said, Vladimir
Vladimirovich, of both a defense and economic
nature. Almost 2.5 million people live in 250
settlements above the Arctic Circle. It is advisable to
identify support cities and towns (ZATA and ONP)
that provide key tasks in the field of security and in
the field of economy. The focused development of
such support cities will create the basis for retaining
people and attracting new in-demand specialists to the
Arctic. An example of such focused development is
the development plan for the city of Norilsk until
2035, adopted on your instructions. The plan, totaling
120 billion rubles, involves financing - 24 billion from
the federal budget, 15 from the regional and 81 from
extra-budgetary sources. Thus, the plan binds the city
and its key enterprise to a long-term development
program.

The Ministry for the Development of the Far
East and Arctic is ready, together with the Arctic
regions, to prepare comprehensive plans for the
development of support cities, as well as Arctic
agglomerations, where several settlements use
common infrastructure.

As part of the implementation of your
instructions for the preparation of master plans for Far
Eastern cities, we, together with Yuri Petrovich
Trutnev and Maxim Stanislavovich Oreshkin, worked
not only with urbanists and architects, but analyzed
the structure of the economy and employment, where
people work in these cities, built the trajectory of the
city’s development from the current state to the target,
planned.

We are ready to apply the same approach in the
Acrctic within the framework of ZATA and UNP.

Dear Vladimir Vladimirovich!

The main development support mechanisms
used in the Arctic were first tested in the Far East. And
one of the most popular among people and useful for
the economy was your solution on the Far Eastern
mortgage; 74 thousand families have already taken
advantage of it. It gave impetus to the construction
industry; in 3.5 years, the volume of completed
housing in the Far Eastern Federal District doubled, to
4.5 million square meters. The increase in housing
supply made it possible to contain prices; the increase
in the cost of a square meter in the Far East during this
period was one and a half times lower than the
national average. On each and every trip to the Arctic
regions, people asked us about the possibility of
extending Far Eastern mortgages to the Arctic. We
worked with Anton Germanovich Siluanov on
possible solutions and found mechanisms that would
attract new developers to the Arctic without increasing
the price per square meter. This is a condition under
which a preferential mortgage at two percent is
provided only for new housing in the primary market
and at the price of the Ministry of Construction.

Dear Vladimir Vladimirovich, we ask you to
support the expansion of the Far Eastern Mortgage
program to the Arctic, taking into account this
condition. Thank you for your constant attention to the
development of the Arctic.

Vladimir Putin: Thank you, Alexey Olegovich.

Let's summarize some results.

The first thing | would like to draw your
attention to is. It is necessary to complete the
coordination of an action plan for the development of
the housing, energy, and social infrastructure of these
ZATOs and ONP, as well as the populated areas of the
Arctic zone as a whole - this is broader, including
where our military formations are stationed. | will add
that funding for the activities of this plan must come
from different sources, and this must be agreed upon.
And, as | already said, all this must be done before
September 1. Let me remind you that this is the
modernization of primary health care, renovation of
schools, updating of the housing and communal
services system, housing construction, landscaping,
and so on.

Second. The plan should be formed on the basis
of the master plans discussed here, if possible for each
of these settlements or, as the Minister proposed, for

Philadelphia, USA

4

2 Clarivate
Analytics indexed


http://www.kremlin.ru/events/president/news/71709

ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582  PHHII (Russia) = 3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

several united in agglomerations for the purpose of
effective development of the territories, | agree.
Another point that we didn’t talk about now, but we
talked about with the governor while we were moving
here: we need to think in advance about the
employment of members of military families. There
are different opportunities here, there is nothing new
or complicated here, you just need to think about it in
advance, including ensuring the availability of
programs for retraining or mastering new specialties
for those people who want to do this. The fourth is
about the so-called support settlements of the Arctic
zone. | agree with you, support these proposals and
ask the Government, together with the regions, to
determine a list of such settlements. It is clear that
population size alone is not the main thing in this case.
We must keep in mind that even small settlements,
small villages can be of strategic importance for the
country, and we need to think about this.

For supporting Arctic settlements, it is also
necessary to prepare master development plans for the
period until 2035, similar to those that have already
been developed for Far Eastern cities. | ask you not to
delay this work, so that by October 1, 2024, on the
basis of ready-made documents, we can approve
comprehensive plans for the long-term development
of Arctic cities also until 2035 and with clear sources
of financing. At the same time, it is important to begin
the practical implementation of measures in 2025, no
later. Further. The minister also spoke today about the
“Arctic mortgage”. I think that such a measure can
become a serious support for citizens living in the
regions of the Arctic zone. We know the results of this
preferential mortgage at two percent in the Far East; it
really played a role: 73 thousand Russian families
improved their living conditions using this mortgage.
| agree to distribute it to young families living in the
Arctic zone. That is, for them the preferential
mortgage rate will also not exceed two percent. |
propose to set the validity period of this measure until
2030.

As for the facilities in Severomorsk, we have
now agreed on this, a new sports complex will be built
by the Ministry of Defense, the stadium will be put in
order with the help of the funds that are allocated -
(addressing  Yu. Trutnev) redistribution, as |
understand it, Yuri Petrovich - redistribution certain
resources allocated to this zone. The Ministry of
Defense has made a decision regarding the Officers'
House - it will put it in order. As for the central
hospital, the Minister of Health promised that this
issue would also be resolved during the finalization of
the budget. 1 assume that all this will be fulfilled.
Everything we agreed on today must be formalized in
the form of appropriate instructions.

Thank you all very much. I proceed from the fact
that everything we agreed on, and especially
everything that will be recorded on paper, will
certainly be fulfilled. Thank you, all the best.

Main part

The main problem in developing criteria for
ZATA and ONP is to assess the role that specific
settlements play in ensuring the development of the
surrounding territory: according to this definition,
ZATA and ONP should play a significant role in
ensuring national security (including ensuring socio-
economic development) not only not so much on its
own territory, but around it.

The most difficult problem here seems to be
assessing the role of settlements in the development of
the surrounding territory (for most settlements an
individual assessment of transport accessibility is
required, taking into account seasonality, passability
of winter roads, etc.). Therefore, the analysis is based
on general patterns identified on the basis of a study
of the role of certain industries of specialization of
Arctic settlements in the economy of the Russian
Acrctic. In general, the algorithm for determining the
criteria for support settlements was based on the first
stage - the selection of basic activities - such types
and/or areas of activity that in populated areas of the
Russian Arctic, as a rule, have a significant impact on
the development of the surrounding territory. Further,
at the second stage, criteria for assessing the level of
development of basic industries and/or the degree of
their influence on the development of the surrounding
territory were selected. The following main groups of
basic industries of potential support settlements of the
Russian Arctic were selected, influencing the
development of the territory outside the settlement of
their location, namely:

ensuring Russia's external security;

ensuring internal security of Russia;

security socio-economic development and a
decent standard and quality of life, including the
followingcurrent subgroups:

manufacturing  industry  (subject to the
significant role of the relevant enterprise in the
industry and/or specialization in the production of
uniqueproducts);

activities on transport and logistics support for
the development of the Russian Arctic, including the
development of mineral resource centers;

social and cultural support activitiespopulation
of the Russian Arctic;

activities on innovation, informationstaffing and
staffingeconomic development of the Russian Arctic
(including geological exploration and geodetic work,
meteorological services, R&D in the development of
specialized goods, technologies and services for use in
the Russian Arctic, higher education, and other
research activities);

activities for administrative, organizational and
service support of the mining industry (including
administrative  divisions of resource mining
companies, drilling operations, maintenance and
repair of wells, and other services in the field

Philadelphia, USA

42

2 Clarivate
Analytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582  PHHII (Russia) = 3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

ofrecovery of oil and gas, repair of mining equipment,
etc.).

Initial indicator baseand methods of analysis.
The range of indicators used can be divided into
several thematic categories based on the nature of data
sources and information storage formats, namely:

Basic indicators:

(1) status of ZATO and ONP;

(2) position in an officially established gamelow
Zone;

(3) administrative status.

Indicators in the field of internal security:

(4) presence of MFC;

(5) availability of emergency response points
(relatedto fire rescue units, sea rescue coordination
centers, sea rescue sub-centers);

(6) presence of Ministry of Internal Affairs
points.

Indicators characterizing the role of settlements
as supply bases:

(7) availability of food supplies;

(8) category of fuel and lubricants warehouses.

Indicators of development of the mining
industry.

The indicators of this group were calculated
using geographic information systems or packages for
working with tabular data - based on primary
indicators for licensed areas (Rosgeolfond), received
upon a special request. The analysis of the level of
development of the mining industry was carried out
on two logical grounds: geographical and corporate.

On the first basisa 150-kilometer zone around
each settlement was analyzed. Using spatial
connection tools in a given buffer zone, the following
were calculated:

volumes of gas, oil, gold-platinum
productionraw ores, diamonds, other solid minerals
according to the last available year (hereinafter
referred to as TPI);

average values of the base production
increasechi for the specified categories of minerals
over the past 5 years;

values of the estimated supply of reserves of the
specified categories of minerals while maintaining the
current level of production (ratio of volumereserves in
categories A + B + C1 to production volume).

The unit of analysis was the licensed areas
(source: Rosgeolfond), to which thereceivedupon
request, quantitative data on deposits of hydrocarbon
raw materials and solid minerals. The analysis took
into account all areas within the 150 km zone,
including those that are not entirely contained within
this buffer zone. Thus, the analysis of the development
of the mining industry was carried out with a reserve.

On the second - corporate - basis, data on the
extraction of raw materials and the provision of raw
materials were also summarized, but they were
grouped by the city closest to the license area and by
the corporate decision-making center. This method is

more accurate in terms of determining the connection
between a populated area (as a decision-making
center) and the prospects of individual fields.
However, it is not possible to unambiguously compare
each licensed area with a specific decision-making
center (most often, either due to the complex system
of subordination and co-ownership of enterprises, or
due to the difficulty of systematizing and verifying the
accuracy of data for small companies). Therefore, the
corporate method of linking the parameters of licensed
areas was carried out only for the largest decision-
making centers: the settlements in which the
headquarters or regional representative offices of the
largest subsoil users of the Arctic zone were located
were considered. A total of 21 oil and gas companies
and 20 companies specialized in the extraction of solid
minerals were selected. Thus, for each settlement the
following were calculated:

volumes of gas, oil, gold productionnew ores,
diamonds, other solid minerals in deposits owned by
companies with a head office or regional office in a
given locality;

values of estimated reserve
availabilitythemselves indicatedcategories of
minerals while maintaining the current level of
production at the sites of companies with a head office
or regional office in a given locality.

Due to lack of data, calculation of the average
valuebasis increase on a corporate basis is impossible.

Indicators of development of the education and
medical spheres. This block includes the following
indicators, namely:

the presence of state and non-state institutions of
higher education (including branches);

the presence of scientific departments (including
scientific institutions in the direct department of the
federalexecutive authorities, availabilityscientific
organizations established by government bodies of a
constituent entity of the Russian Federation; scientific
laboratories, testing grounds, hospitals of state
scientific institutions, as well as their branches with a
small number of employees (except for stations within
the structure of Roshydromet); presence of a
directorate of a state reserve or national park.

Data is based on materials provided upon special
request by the Ministry of Scienceand higher
education of the Russian Federation, and were
supplemented by analyzing the official websites of all
federal ministries and their subordinate organizations,
official websites of regional branches of the Russian
Academy of Sciences. A big problem is the collection
of data on relatively small Arctic divisions of
scientific institutions (branches, laboratories). The
work uses a list collected from the official websites of
institutions of the Academy of Sciences, as well as
higher educational institutions. However, it may be
incomplete, therefore it is used as a basis for forming
criteria for determining SNP and ZATO on the
declarative principle;
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Availability general education And secondary
specialized educational institutions;

availability of hospitals, clinics, dispensaries and
maternity hospitals at the regional/district and inter-
district levels;

the presence of other medical institutions of the
Russian Ministry of Health system (hospitals, clinics,
dispensaries)pansers of a level below the inter-district
level, outpatient clinics, paramedic and obstetric
centers and ambulance stations);

the presence of medical institutions of any
category and form of ownership in populated areas of
the roadless zone (subject to the implementation of
measuresaccording to recommendations).

The data sources were materials, semiavailable
on request. To link organizations to a specific locality
according to indicators 36-37, address data was used,
the analysis was carried out using the functionality of
table editors. The abundance of errors when recording
addresses led to individual anomalies in the indicators,
which were corrected manually. For indicators 38-40,
the OKTMO code was used.

Indicators characterizing the role of a settlement
in the settlement system. To characterize a settlement
as a central place, indicators specially developed for
the purposes of the project were used, based on the
construction of so-called Voronoi polygons, which
assume that each polygon (partition cell) forms a set
of points located closer to one of the elements of the
input point data set than to to anyone else. The
division of the territory into VVoronoi polygons can be
interpreted as a division into optimal accessibility
zones in off-road conditions, characteristic of a
significant part of the Arctic zone. The calculation of
Voronoi polygons was carried out twice: the first time
for settlements performing certain functions in the
field of internal security (the status of an
administrative center, the presence of a Ministry of
Emergency Situations or MFC), the second time for
settlements that have government organizations
carrying out medical activities. Based on the results of
each simulation, the following indicators were
calculated, namely:

population in the Voronoi test site, formed
bathroom in this locality;

the ratio of the population in the Voronoi
polygon to the own population of the desired locality.
When calculating the population, all settlements in the
Acrctic zone were taken into account (and not just those
with a population exceeding 500 people). The existing
limitation is that the Voronoi polygons were
calculated only within the Russian Arctic - thus, the
indicators for settlements located near the border of
the Russian Arctic are likely to be underestimated.

Indicators characterizing the transport and
logistics situation, namely:

list of airports - selected valid existing airfields
of the Russian Arctic;

passenger turnover (thousand people per year)
and cargo turnover (tons per year) of airports -
averages were calculatedindicators for 2018-2022;

list of fuel and lubricants warehouses - divided
into 4 categoriesmountains by capacity (over 100
thousand m3, 20-100 thousand m3, 10-20 thousand
m3, 2-10 thousand m3);

list of wholesale food depots and warehouses;

list of seaports indicating the capacity of cargo
terminals (thousand tons per year),

list of river ports.

Additional indicators. Additionally, to assess the
degree of narrow economic specialization (essentially
mono-profile) of large urban districts, the Herfindahl-
Hirschman index for employment structure was
calculated. Data source: municipal statistics from
Rosstat. In addition, the state register of cultural
heritage sites was additionally analyzed to assess the
prospects for tourism. For each settlement, the number
of cultural heritage sites (regardless of status) and the
number of cultural heritage sites at the federal level
were calculated. The method used is similar to the
calculation of indicators.

Selection of criteria for identifying ZATOs and
ONPs, their categories and subcategories. Due to the
complexity of the classification object, the selection
of criteria was carried out using a mixed method. On
the one hand, the criteria used were the presence of
enterprises and organizations of a certain profile in
populated areas (for activities with a wide area of
influence on the development of the surrounding
territory). On the other hand, for industries where the
scale of influence on the surrounding area depends on
the characteristics of specific enterprises, qualitative
and quantitative characteristics of the relevant
enterprises and/or aggregate industry economic
indicators for the selected locality were used.

However, during the analysis, cases were
identified when a settlement actually has a significant
impactinfluence on ensuring national security and
socio-economic development of the surrounding
territory, however, this function cannot be determined
on the basis of available national databases (for
example, the presence of unique enterprises,
organizations providing socially significant services
for indigenous peoples, etc.). Therefore, in the end,
two ways are proposed to determine the list of SNPs
and ZATOs:

universal, based on existing federal databases;

applicant, based on an application from the local
administration and/or other interested parties.

In the latter case, the status of the ONP and
ZATO is determined on the basis of an application
from the administration of the locality, which includes
evidence of compliance of the given locality with the
criteria provided for the application method of
forming the definition of ONP and ZATO.

In addition, a previous study showed the
feasibility —of differentiating the criteriafor
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masteredand off-road under zones of the Russian
Federation. The roadless zone of the Russian Arctic
includes settlements that are completely devoid of
land transport links - the category of settlements.
Thus, the following categories and subcategories (in
some cases also types) of support settlements in the
Acrctic zone of the Russian Federation are proposed.

ONP providing externalsecurity of Russia. The
following potential criteria were considered: the
presence of a settlement with the status of a ZATO
and/or the fact that the settlement was included in the
border zone of the Russian Federation, the location of
units of the Russian Ministry of Defense in the
settlement, etc. Due to the lack of open data, ONP in
the field of ensuring external security were selected as
a criterion criteria for having ZATO status and
belonging to the border zone of the Russian
Federation; It is also possible to include other
settlements in the Russian Arctic into the ONP
category in agreement with the relevant departments.

Criteria determining the category of the ENP for
ensuring external security, the subcategory “ZATO”,
namely:

whether the locality has the status of a closed
city;

subcategory “ONP border zones™:

the fact of the location of this settlement within
the border zone of the Russian Federation;

special subcategory of ONP external security
Russia (application criterion):

on the recommendation of relevant departments
(Russian Ministry of Defense, Russian FSB).

Differentiation of criteria for mastered and
unmastered no control is carried out under the Russian
Acrctic zones.

The subcategory “ZATO”, due to the lack of data
on many types of objects and/or the objects
themselves (for example, MFC) and taking into
account the specifics of the mode of functioning of the
administrative-territorial entity, is allocated to a
separate subcategory, for which the criteria for
determining membership in other categories of public
organizations are not applied. This is the only
subcategory of the ONP, the settlements of which
cannot simultaneously belong to other categories and
subcategories of the ONP - ensuring the internal
security of Russia. The following are considered as
potential criteria: placement in a populated area of
state and municipal authorities exercising state and
municipal administration; bodies and organizations
providing public services, as well as divisions of the
Ministry of Internal Affairs of Russia and the Ministry
of Emergency Situations of Russia. The population
size in the potential zone of influence was also
considered as an indirect criterion, which was
assessed using the method of the so-called Voronoi
polygons. The condition of receiving some
government services outside of the place of
registration allows us to consider the MFC point as an

instrument of influence on the development of the
surrounding area, namely in the area of ensuring the
availability of government services. Units of the
Russian Ministry of Emergency Situations stationed
in populated areas, as far as can be judged from the
official websites of the relevant units, as a rule, carry
out prompt response to emergency situations not only
on the territory of the populated area, but also beyond
its borders. For example, the Federal State Budgetary
Institution “6th Detachment of the Federal Fire
Service of the State Fire Service for the Yamalo-
Nenets Autonomous Okrug (negotiable)” with its
location in the city of Gubkinsky promptly responds
to fires and carries out rescue operations, participates
in the prevention and elimination of emergencies
situations and their consequences at the facilities of
the Gubkinsky gas field of Purgaz CJSC and the
Komsomolsk gas field of Gazprom Dobycha
Noyabrsk LLC, as well as the elimination of road
accidents within the boundaries of the units’
departure. It is not possible to collect open data
regarding the response zones of units of the Ministry
of Internal Affairs of Russia; therefore, the location of
units of the Ministry of Internal Affairs of Russia is
inappropriate to use as a criterion for identifying
closed administrative and administrative units.

Population within one or another accessibility
zone from a potential strong point is an ideal indicator.
As noted above, due to existing limitations - primarily
in the field of assessing transport accessibility in off-
road areas, which requires the accumulation of
information on local helicopter flights, winter roads,
etc. - it was calculated estimated (\VVoronoi polygons).
However, according to the data obtained, the potential
zones of influence of many administrative centers
include points that are practically not connected with
them in transport terms. On the one hand, this reflects
the objective situation of the low level of transport
accessibility in many areas of the Arctic. On the other
hand, the data obtained were still considered
inappropriate for use as criteria. In the future, for most
categories of SNP, data on the accessibility of the
nearest larger settlement by land transport, taking into
account winter roads, can be used. Ideally, the basis
for assessing the population size in the transport
accessibility zone could be based on data from
responses to a specially introduced Rosstat population
census question (for example: settlements where
people traveled during the past year), similar to how
in many Western European countries The census
includes a question not only about place of residence,
but also place of work (settlement).

Geographical analysis of selected features shows
that the presence of the status of an administrative
center of a subject of the Russian Federation clearly
coincides with the presence in the territory of the
locality of the MFC and units of the Ministry of
Emergency Situations of Russia (those related to fire
and rescue units were considered). In addition, both
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types of these organizations are represented in the
following cities and towns: Apatity, Vorkuta,
Gubkinsky, Dudinka, Iskateley, Kirovsk,
Kostomuksha, Labytnangi, Monchegorsk,
Muravlenko, Nadym, Novy Urengoy, Norilsk,
Noyabrsk, Severodvinsk, Segezha, Tarko-Sale, Tura
and Chersky.

In a number of settlements with a hundredtus of
the center of a municipal district or urban district,
represented either by a unit of the Ministry of
Emergency Situations of Russia, or by the MFC:
Aksarka, Batagay, Belaya Gora, Bilibino, Vidyaevo,
Deputatsky, Zhigansk, Zaozersk, Inta, Kalevala,

Kandalaksha, Kem, Kola, Krasnoselkup,
Leshukonskoye, Loukhi, Mezen, Muzhi, Nikel,
Olenegorsk, Olenek, Onega, Polyarnye Zori,

Saskylakh, Severomorsk, Srednekolymsk, Tazovsky,
Tiksi, Turukhansk, Usinsk, Ust-Tsilma, Khonuu,
Chokurdakh and Yar-Sale. Some regional centers
and/or urban districts do not have either an MFC or
units of the Ministry of Emergency Situations of
Russia: Lavrentiya, Pevek, Provideniya, Egvekinot,
Belushya Guba, Gadzhievo, Lovozero, Ostrovnoy. On
the contrary, there is a division of the Russian
Ministry of Emergency Situations or MFC in several
villages that do not have the status of regional centers:
Igarka, Pangody, Bor, Karaul, Novodvinsk, Ugolnye
Kopi, Khatanga, Amderma, Valdai, Verkhneimbatsk,
Vorgashor, Vorogovo, Gaz-Sale, Dikson, Zotino,
Nadvoitsy, Nosok, Polyarny, Purpe, Revda
(Murmansk  region), Severny,  Snezhnogorsk,
Urengoy, Khanymei and Kharp.

In addition, there are seas in Murmansk and
DiksonRussian rescue coordination centers, and in
Tiksi and Pevek there are sea rescue centers. As a
result, the following characteristics were selected that
determine belonging to the category of ONP and
ZATO in the field of ensuring internal security by
category, the criteria for identifying the category of
ONP and ZATO ensuring internal security, ONP of
the first order, namely:

the presence of the status of an administrative
center of a subject of the Russian Federation, the
presence of the status of a city district or the
administrative center of a municipal district in
combination with the presence of a multifunctional
center for the provision of public services and a unit
of the Ministry of Emergency Situations (fire and
rescue units, marine rescue coordination centers or
marine rescue sub-centers);

criteria for identifying the category of ONP and
ZATO ensuring internal security, ONP of the second
order, namely:

the presence of the status of an urban district or
the administrative center of a municipal district and/or
the presence of an organization of one of the following
types: a multifunctional center for the provision of
public services, a unit of the Ministry of Emergency

Situations (fire and rescue units, marine rescue
coordination centers or marine rescue sub-centers).

Differentiation of criteria for mastered and
unmastered no control is carried out under the Russian
Arctic zones. It is potentially advisable to develop a
criterion based on assessing the population size in the
zone of best transport accessibility of the ONP - this
is especially important, but, unfortunately, most
difficult in the roadless zone of the Russian Arctic.

ENP in the field of socio-economic
development. The criteria for identifying ONP and
ZATO of this category are determined by separate
subgroups of types of basic industries (activities);
Accordingly, subcategories of ONP and ZATO are
identified in the category of ONP and ZATO in the
field of socio-economic development. ONP and
ZATO with unique and dominant production facilities
in the manufacturing industry.

Based on the fact that unique manufacturing
enterprises operate in the settlements of the Russian
Aurctic, as well as enterprises that provide a significant
contribution to the production of products in their
industry, a special subcategory is distinguished - ONP
and ZATO with unique and dominant industries.
Unique production means the production of products
that are not produced anywhere else in Russia, and
transferring the production of this type of product to
other populated areas is impossible or economically
infeasible. As a rule, the location of such
manufacturing enterprises within the Russian Arctic is
due to the presence of immovable “specific assets” (a
unique deposit, as well as previously created
production infrastructure and workforce), the transfer
of which to another location is either impossible or
extremely ineffective. The dominant production can
be recognized as an enterprise located in a populated
area of the Russian Arctic, providing at least 1/3 of the
products of the corresponding industry, and similarly:
transferring the production of this type of product to
other populated areas is impossible or economically
infeasible.

Examples of unique
manufacturing industries, namely:

enterprisesMMC "Norilsk Nickel" in Norilsk:
production of nickel concentrate, determined by
reference to the mining site;

MMC  Norilsk  Nickel enterprise in
MonchaGorsk: the world's largest and the only
production of electrolytic nickel in Russia, tied to the
existing complex of infrastructure and workforce;

Zvezdochka and Sevmash enterprises in
SeveroDvinsk, tied to the specifics of the White Sea,
favorable for the activities being carried out;

Large-tonnage  construction center under
constructionnal ~ seastructures  in Murmansk
(Belokamenka), tied to the infrastructure of the city of
Murmansk and the characteristics of the Kola Bay
water area.

and/or  dominant
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The criterion for identifying a subcategory of
SNP with unique and dominant industries (application
criteriary) the presence of enterprises that satisfy one
of the following conditions, namely:

1) ensuring the production of at least 1/3 of the
industry’s products in the Russian Federation;

2) the impossibility/economic inexpediency of
moving the enterprise outside the Russian Arctic
(based on the declarative principle);

3) differentiation of criteria for developed and
roadless subzones of the Russian Arctic is not carried
out.

Transport and logistics ONP and ZATO. The
functions of supporting transport and logistics
settlements in the Russian Arctic can be performed by
transport hubs that provide communication with the
main settlement zone, occupy a central place in
regional and intermunicipal transportation, are in a
transit position on the main supply routes, serve large
remote resource extraction sites or play the role of
large warehouse and logistics bases. Their spatial
distribution is uneven: the specificity of the roadless
zone lies in the functioning of local transport systems,
isolated from each other, respectively, each of them
has its own strongholds. To identify transport and
logistics ONPs and ZATQOs, a number of qualitative
and quantitative criteria were used, reflecting different
aspects of the functioning of transport, namely:

Availability of direct passenger flights to
Moscowwu - allows you to identify key points,which
provide communication with the main settlement
Zone;

the presence of an airport with a passenger
turnover of over 50 thousand people per year - the
largest passenger air hubs;

the presence of an airport with a cargo turnover
of over 500 tons per year - the largest cargo air hubs;

presence of a freight railway terminal -railway
junction stations;

presence of a seaport - cargo hubs, supportsupply
points;

the presence of a seaport with a cargo terminal
capacity of more than 5 million tons - the largest cargo
hubs and supply bases;

presence of a river port - internal supply
basesnia;

presence of a fuel and lubricants warehouse
(category I and Il - with a capacity of over 20 thousand
m3) - the main warehouse and logistics centers.

Settlements and rotation camps that meet at least
one of the criteria were included in the final list of
transport and logistics ONP, with one exception: it did
not include settlements in the road zone, in which only
the criterion of having a category I or Il fuel and
lubricants warehouse was met (this is Monchegorsk ,
Kirovsk, Pangody, Pravokhettinsky). For transport
schemes of the developed part of the Russian Arctic,
the factor of locating warehouse centers is much less

significant than for transport schemes of the roadless
zone, which often have no alternative.

Based If settlements meet the above criteria, a
summary matrix was compiled and the sum of points
was calculated (1 criterion - 1 point). Settlements with
a score of 2 and above were classified as
multifunctional, the rest - as monofunctional (with the
exception of settlements with 2 points according to the
sum of criteria 5 and 6 - monofunctional ports of the
Northern Sea Route of the first order). Rotational
camps were classified as a separate type due to their
high specificity: their supply schemes are weakly
dependent on public transport infrastructure, their
functional role is radically different, they are focused
on servicing a specific field, and not the surrounding
area. In addition, in some cases, important transport
facilities or large fuel and lubricant warehouses are
located in settlements with a population of less than
500 people - such settlements are also proposed to be
included in the number of support ones, despite the
fact that in all other cases only settlements of larger
numbers are taken into account.

ONP and ZATO for socio-cultural provision of
the populationAZRF. A key factor in performing the
functions of an ED in this area is the availability of
medical institutions, so the main feature of an ED will
obviously be the presence of a medical institution with
a license to provide medical services. When selecting
the criteria for identifying EDs and ZATOs in the field
of sociocultural support, an assessment was made of
the zones of influence of potential ZATOs and EDs in
which medical institutions are located, using VVoronoi
testing grounds, however, as in the case of
administrative centers, the picture did not adequately
reflect the real situation. Unfortunately, the situation
in reality is close in its inefficiency to the calculated
one: interviews with specialists showed that often the
nearest medical institution is not authorized to provide
the required volume of medical care, which
sometimes creates a threat to the life and health of
patients. Therefore, in the future, it is advisable to
conduct a detailed study of the transport accessibility
of Arctic settlements, especially significant for
roadless areas. Based on the results obtained, a
selection will be made of objects as reference
settlements, which are the points of best transport
accessibility for the maximum number of residents
and workers in the “zone of influence” (the latter case
is a special problem, since it requires taking into
account not only permanent residents, but also shift
workers, accounting which have not yet been
systematized).

As a result, it was proposed to distinguish EDs
and ZATOs according to the existing classification of
the level of service: state regional/district and
interdistrict medical institutions, as well as maternity
hospitals of any category - category I; city and district
hospitals, clinics and dispensaries - category II.
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However, in off-road conditions, proximity to
the point of medical care is of critical importance,
therefore, a differentiated approach to the selection of
criteria for identifying emergency departments
depending on the transportsituations. For settlements
located inroadless subzone of the Russian Arctic, it is
proposed to identify an additional type of emergency
medical service for socio-cultural support of the third
order according to the criterion of the presence of any
state (medical and midwifery stations, outpatient
clinics) and non-state medical organizations
(including medical organizations in the department of
mining companies). However, the allocation of this
subcategory of emergency departments is advisable
subject to the subsequent implementation of measures
to create the possibility of providing emergency
medical care in these medical organizations. In
addition, it is recommended to include all settlements
in which state first-aid posts and outpatient clinics are
located as a type of emergency social and cultural
support, regardless of the transport situation.

Besidesmedical institutions, the grounds for
identifying support settlements included objects of
cultural and natural heritage of federal significance, as
well as, based on the application criterion, settlements
with institutions that contribute to the preservation
and development of the culture of the indigenous
and/or old-timers, as well as institutions providing
services to the population of the surrounding territory
in an amount of at least 25% of the volume of services
provided to the population at the location of such
institutions.

Criteria for identifying ONP and ZATO in the
sociocultural categoryprovision. Subcategory of ED
and ZATO - medical care centers, namely:

type of emergency department - medical care
center lrow:

the presence of public medical institutions at the
regional/district or inter-district level or the presence
of a maternity hospital at any level;

type of SNP - centerprovision of medical care of
the second order:

the presence of public medical institutions:
hospitals, clinics or dispensaries at the district or city
level.

In some cases, hospitals and other medical
institutionsat the national level are located in
settlements with a population of less than 500 people
- such settlements are also proposed to be included in
the number of support ones, despite the fact that in all
other cases only settlements with a larger population
are taken into account:

type of emergency department - medical care
centerlll order, at least one of the following conditions
must be met:

availability of public medical institutions:
paramedic and midwife station, outpatient clinic;

the presence of a medical institution of any
category and form of ownership in populated areas of

the roadless zone (subject to the implementation of
measures in accordance with the recommendations).

View of the SNP with natural and cultural
heritage sitesdiya (for developed and roadless
subzones of the Russian Arctic):

the presence of natural and cultural heritage sites
of federal significance.

Type of ONP and ZATO for
development (declarative):

the presence of cultural institutions aimed at
preserving and developing the culture of indigenous
minorities and/or the old-timer population;

the presence of cultural institutions that provide
services to the population living outside the locality
(including tourists), in an amount of at least 25% of
the volume of services provided to the population
living in the locality.

ONP and ZATO in the field of innovation and
information supportsocio-economic development of
the Russian Arctic. In this category, the key feature
chosen is an indicator often used in studies of the
region’s innovative potential—the presence of a
university; in  Russian conditions, these are
institutions of higher education, as well as
organizations included in the system of the Russian
Academy of Sciences. Thus, as a criterion for ONP
and ZATO in the field of innovation and information
support for the socio-economic development of the
Russian Arctic of the first order, the criterion of the
presence of a state higher educational institution
and/or state scientific institutions directly subordinate
to federal executive authorities was chosen (in the
latter case we are talking about such important
institutions as the federal state budgetary educational
institution of higher education, located under the
Ministry of Health of the Russian Federation, the
Northern State Medical University in Arkhangelsk -
an ancient forge of medical personnel for the Far
North, as well as two branches of the departmental
scientific institute - the federal state budgetary
scientific institutions "All-Russian Research Institute
of Fisheries and Oceanography” in Murmansk and
Arkhangelsk (Federal Agency for Fisheries).

Taking into account the specifics of the Arctic, it
is of great importanceThere are also a number of
scientific institutions, often of a small scale: scientific
testing grounds and laboratories (for example, the
Igara geocryological laboratory of the P. I. Melnikov
Institute of Permafrost Sciences of the Siberian
Branch of the Russian Academy of Sciences, the
Integrated Geophysical Station of the Yu. G. Shafer
Institute of Cosmophysical Research and Aeronomy
Siberian Branch of the Russian Academy of Sciences
in the village of Zhigansk of the Republic of Sakha
(YYakutia), North-Eastern Scientific Experimental
Station in the village of Chersky of the Pacific
Institute of Geography of the Far Eastern Branch of
the Russian Academy of Sciences and many others).
Unfortunately, it was not possible to compile a

cultural
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guaranteed complete list of such scientific institutions
even with the help of a request to the Ministry of
Science and Higher Education of the Russian
Federation. Therefore, it was decided to introduce a
declarative criterion for determining SNP in the field
of innovation and information support for the socio-
economic development of the Russian Arctic of the
second order - based on the list of secondary scientific
and educational institutions of the Russian Arctic as a
preliminary list. In addition to scientific stations and
testing grounds, it includes the following types of
scientific and educational institutions: branches of
state educational institutions of higher education; non-
state educational institutions of higher education
(headquarters or branches); government institutions
implementing secondary specialized education
programs; scientific organizations established by state
authorities of the subject (as an example, the state
government institution of the ‘Yamalo-Nenets
Autonomous Okrug “Scientific Center for Arctic
Research”); educational organizations in the field of
additional professional education, established by
federal executive authorities (the federal state
autonomous institution of additional professional
education “Arkhangelsk Aviation Training Center” of
the Federal Air Transport Agency is extremely
important for staffing the Russian Arctic - it trains
helicopter pilots); scientific laboratories, testing
grounds, hospitals with a permanent staff of scientists
in the department of state scientific institutions
(except for stations within the structure of
Roshydromet); branches of a state scientific
institution with a small number of employees (a
striking example is the Research Institute of
Agriculture and Ecology of the Arctic - a branch of the
Federal State Budgetary Institution "Krasnoyarsk
Scientific Center of the Siberian Branch of the
Russian Academy of Sciences"); Directorate of state
reserves or national parks. However, many
departmental, private, and regional enterprises and
organizations operating in the field of R&D remain
outside these criteria. To take them into account, it is
also proposed to use application criteria. In total, the
following system of criteria is proposed.

Subcategory of ONP and ZATO in the field of
innovation and information support for socio-
economic developmentAZRF:

type ONP and ZATO - centers of innovation and
informationfirst order security:

the presence of a state higher educational
institution and/or state scientific institutions directly
subordinate to federal executive bodiesauthorities;

type of ONP and ZATO - centers of innovation
and information support of the second order
(application criterion):

the presence of one of the following types of
scientific and educational institutions: a branch of a
state educational institution of higher education; non-
state educational institution of higher education (head

office or branch); a state institution implementing
secondary specialized education programs; a
scientific organization established by government
bodies of a constituent entity of the Russian
Federation; educational organization in the field of
additional professional education, established by the
federal executive body; scientific laboratory, test site,
hospital with a permanent staff of scientists in the
department of state scientific institutions (except for
stations within the structure of Roshydromet); a
branch of a state scientific institution with a small
number of employees; directorate of a state reserve or
national park;

type of ONP and ZATO - specialized R&D
centers (application criterion):

the presence of enterprises and organizations of
private, regional and municipal ownership,carrying
out activities in the field of scientific research and
development (or their separate divisions, OKVED
code 72) provided that they meet the criteria for the
intensity of activity in the field of R&D;

type of ONP and ZATO—exploration support
centers (declarative):

the presence of enterprises in the field of
geological exploration (OKVED code 71.12.3
Geological exploration, geophysical and geochemical
work in the field of subsoil study and reproduction of
the mineral resource base), provided with the
necessary minimum infrastructure: a fleet of all-
terrain vehicles, staff, a core storage facility and/or a
stone storage facility of a certain area;

type of ONP and ZATO—-centers for providing
specializedinformation (application):

presence of enterprises operating in the field of
geodesia and cartography, hydrography,ecology and

environmental management, geophysical and
heliophysical work, architecture;
viewONP and ZATO—centers for the

implementation  of
(application):

Availabilityenergy generation sources with a
capacity of more than 100 kW using alternative fuels;

the presence of laboratories and testing grounds
specializing in the testing of innovative equipment
and/or technology.

ONP and ZATO administrative organizational
and service support for the mining industry

To systematize indicators, all types of activities
in mining industry were mergedinto the following
groups, namely:

gas production;

oil production;

mining of gold-platinum ores;

diamond mining;

extraction of other solid minerals.

For each group, production indicators and
reserve availability were analyzed (the ratio
giveninformation about reserves and production

experimental  technologies
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levels), production dynamics over five years in two
different ways, namely:

for licensed areas that fully or partially fall
within a zone with a radius of 150 km from each
populated area;

for licensed areas associated with the head
and/or regional office of the company that owns the
license for the extraction of minerals in the
corresponding licensed areas.

Both methods have their own characteristics and
limitations for use. Linking data to the area around a
settlement may in some cases (especially for small
settlements) give a false connection between the
settlement and the mining industry (for example, no
further than 150 km from the village of Nelmin Nos in
the Nenets Autonomous Okrug, hydrocarbon
production is carried out, but the village is not is the
production or personnel base for their extraction).
Linking data on production and reserves to the
location of the head or regional office of the company
- the owner of production licenses in the relevant areas
potentially more adequately reflects the economic
base of settlements (locations of company offices), but
due to the specifics of registration of licensed areas,
data on them in some cases do not reflect connections
with the local production base: the license area relates
only to the company’s head office in Moscow. In most
cases, however, linking reserves and production
indicators to specific localities where the company’s
offices are located is considered adequate, which
makes it possible to estimate, as a first approximation,
the potential for natural resource production in those
license areas for the development of which a specific
city—the location of the company’s office—is the
management authority base. Similar assessments were
carried out for 20 leading companies in mining in each
of the identified categories. The offices of these
companies are shown on the “Decision Making
Centers” map (in two general categories: in the oil and
gas complex and in the mining industry, including
gold mining).

A populated area, however, can be the base for
the development of a deposit, even if there are no
company offices there (for example, Pevek for the
Kinross Gold company, which mines gold at the
Kupol deposit). Often, service departments and other
contractors are present in such cities and towns, and
workers are located (including for permanent
residence, etc.). For a preliminary assessment of the
range of such settlements - potential candidates for the
status of support settlements - supply bases for the
mining industry, the first criterion was used, based not
on the organizational, but on the spatial proximity of
the settlement and mining sites, namely data on a set
of sites within a radius of 150 km from the populated
area. To level out errors and exclude settlements that
are not involved in the production of raw materials, it
is necessary to use a declarative criterion.

Subcategory of ONP and ZATO administrative
and organizationaltechnical and service support for
the mining industrysti:

type of ONP - mining industry support centers1st
order laxity:

the presence of the head office of a company that
is one of the largest 20 producers of the Russian Arctic
in the corresponding group of mining industries (or
the head office of its separate division or subsidiary)
subject to the condition of estimated reserve
availability in the licensed areas of the distributed
subsoil fund, licenses for the use of which belong to
this company, for a period of at least 20 years.

Despite  the development of universal
criteriaallocation of ONP and ZATO - centers for
supplying the extractive industry of category I, the
company can submit an application to revise the list of
ONP of this subcategory based on a package of
licenses for the extraction of mineral resources and
reports on current production (application criterion);

type of ONP - mining industry support centers
2nd order laxity (declarative criterion):

- a joint application of local government bodies
in whose department the given settlement is located,
and a company (group of companies) extracting
minerals in licensed areas of the distributed subsoil
fund within 150 km from the given settlement (based
on information about the package of licenses for the
extraction of minerals minerals and reports on the
current production of a company or group of
companies mining mineral resources in licensed areas
within 150 km from a given locality) (application
criterion), and data on service enterprises
technologically related to ensuring the extraction of
mineral resources. The application must contain
evidence of simultaneous compliance in a given
locality with the following conditions, namely:

1) the estimated provision of mineral reserves in
a separate group of mining industries in licensed areas
of the distributed subsoil fund located within 150 km
from a given locality exceeds a period of 20 years;

2) average base increase for the 5 previous years
beforethe yield of mineral resources of the same group
of industries in licensed areas within 150 km from a
populated area exceeds 0.1;

3) location in a given locality of service
enterprises and organizations technologically related
to ensuring the extraction of mineral resources.

Despite the declarative principle of determining
this type of SNP and ZATO, a preliminary list of SNP
and ZATO is presented, determined on the basis of the
following criterion: the estimated supply of mineral
reserves in a separate group of mining industries in the
licensed areas of the distributed subsoil fund, located
within 150 km from a given populated area point,
exceeds the period of 20 years; the average base
increase over the previous 5 years of mineral
production of the same group of industries in licensed
areas within 150 km from a populated area exceeds
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0.1. If in the settlements of this preliminary list there
are service enterprises technologically related to the
extraction of mineral resources, such settlements can
apply for inclusion in this type of ONP and ZATO -
centers for supporting the mining industry of the
second order;

type of ONP - promising centers for supplying
the mining industry (preliminary list forclarifications
based on applications):

a populated area that is the closest to a licensed
area of a distributed subsoil fund (a group of adjacent
license areas), but no further than 200 km from it,
where it is planned to put into operation new deposits
of solid minerals or hydrocarbons with a production
potential for a period of at least 20 years and a
potential average the annual production volume over
the next 20 years is at least 1% of the annual
production volume of the corresponding type of
minerals in the Russian Arctic (according to a joint
application of the company - the license holder and
municipal authorities).

Proposals for the list of support settlements of
the Russian Arctic based on the selected criteria.

Based on the identified criteria, 3 main
categories of SNP were identified, and the third
category - SNP for ensuring socio-economic
development - is divided into five subcategories,
distinguished according to universal and/or
declarative criteria. In some subcategories, individual
types of SNPs are additionally identified. A complete
list of proposed support settlements by category,
subcategory and type (for some subcategories) is
presented in the Federal Law of the Russian
Federation; In addition, a cartographic display of the
proposed SNP system is presented for individual
categories and subcategories in the Federal Law of the
Russian Federation. The functions performed by ONP
and ZATO in ensuring national security and socio-
economic development of the Arctic with the chosen
approach are presented in the Federal Law of the
Russian Federation.

Proposed method for isolating SNPs and pre-sex
CATOsmakes it possible to include the same
populationa particular point into different categories
and subcategories of support settlements - for
example, if it has both strategic, transport and logistics
significance, and is also important as a point of
information support for socio-economic development.
The greater the number of subcategories of the UNP a
specific locality is included in, the higher its
cumulative impact on ensuring national security and
socio-economic development of the Russian Arctic. A
system of points was developed showing the degree of
cumulative impact of the SNP on ensuring national
security and socio-economic development of the
Russian Arctic, based on the number of cases of
inclusion of a given SNP in different subcategories of
SNP, identified according to universal criteria
(inclusion in subcategories of SNP of the first order -

2 points, inclusion in subcategories of 11 order SNP -
1 point). At the same time, it is possible to include
settlements in additional types of SNP, allocated
according to the application criteria, which will lead
to an increase in the sum of points of the cumulative
impact of SNP on ensuring national security and
socio-economic development of the Russian Arctic.

However, the analysis carried out allows us to
establishto develop the primary hierarchy of the ONP
and ZATO according to the degree of diversity of
impact on ensuring national security and socio-
economic development of the Russian Arctic (without
taking into account the stronghold settlements
allocated on the basis of the application principle). In
total, the list of settlements included in this hierarchy
included 180 settlements of the Russian Arctic (in two
cases - in the subcategories of the SNP of innovation
and information support for the development of the
Russian Arctic of the second order and the SNP -
centers for supporting the extractive industry of the
second order - during the formation of this hierarchy
of the SNP and ZATO preliminary lists of support
settlements, compiled according to a narrowed set of
criteria, are taken into account; in the final version, it
is planned to form a list of SNPs of these types
according to the declarative principle).

In the proposed system of criteria, the reference
populationThe main points of the Russian Arctic are
divided according to the number of directions and the
strength of influence on ensuring national security and
socio-economic development of the Russian Arctic
into the following four groups:

1. Key support settlements with maximum
impact on ensuring national security and socio-
economic development of the Russian Arctic:
Anadyr,Apatity, Arkhangelsk, Dudinka, Kirovsk,
Murmansk, Nadym, Naryan-Mar, Novy Urengoy,
Norilsk, Noyabrsk, Salekhard.

Key settlements with a medium level of impact
on security national securityand socio-economic
development of the Russian Arctic: Batagai, VVorkuta,
Gubkinsky, Iskateley, Kandalaksha, Kola,
Kostomuksha, Krasnoselkup, Labytnangi,
Monchegorsk, Onega, Pevek, Polyarny, Provideniya,
Severodvinsk, Segezha, Tazovsky, Tarko-Sale, Tiksi,
Tura, Turukhansk, Coal Mines, Usinsk, Khatanga,
Chersky.

Key settlements with limited impact on ensuring
national security and socio-economic development of
the Russian Arctic: Amderma, Belaya Gora, White
Sea, Belomorsk, Bilibino, Vidyaevo, Gadzhievo,
Dikson, Zhigansk, Zaozersk, Zyryanka, Igarka, Inta,
Kamenka, Karaul, Kem, Kovdor, Lovozero, Mezen,
Muravlenko, Cape Kamenny, Nadvoitsy, Nikel,
Novodvinsk, Nosok, Olenegorsk, Ostrovnoy,
Polyarnye Zori, Severomorsk, Snezhnogorsk of the
Murmansk Region, Snezhnogorsk of the Krasnoyarsk
Territory, Solovetsky, Srednekolymsk, Umba,
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Urengoy, Ust-Tsilma, Chokurdakh, Egvekinot, Yar-
Sale.

Key settlements of local importance (in bold
highlighted populated points with a population of less
than 500 people or rotational camps with
infrastructure that isThis is the basis for classification
as a SNP): Beringovsky, Aksarka, Antipayuta,
Antsiferovsky Bor, Anyuysk, Barentsburg, Batagai-
Alyta, Belushya Guba, Bovanenkovo, Bolshoye
Anisimovo, Bor, Borovoy, Vaegi, Valdai, Varandey,
Velikovisochnoye, Verkhneimbatsk, Verkhnyaya
Inta, Verkhoyansk, Volochanka, Vorgashor,
Vorogovo, Gaz-Sale, Gyda, Dalnie Zelentsy,
Deputatsky, Dolgoshchelye, Zapolyarny,
Zelenoborsky, Zotino, Indiga, Kalevala, Kanchalan,
Karatayka, Karpogory, Koashva, Kolymskoye,
Krasnoye, Kutopyugan, Lavrentiya, Leshukonskoye,
Longyugan, Loukhi, Lugovoi, Maloshuika, Markovo,
Meinypilgyno, Muzhi, Nakhodka, Nelmin Nos,
Nenoksa, Nes, Neshkan, Nivsky, Nizhneyansk,
Nizhnyaya Pesha, Novorybnaya, Novy Port, Nyda,
Oksino, Olenek, Olenya Guba, Oma, Pangody,
Pinega, Pravokhettinsky, Primorsky, Priozerny,
Purovsk, Purpe, Revda (Murmansk region),
Ryrkaipiy, Rytkuchi, Sabetta, Samburg, Saskylakh,
Safonovo, Svetlogorsk, Severny, Severomorsk-3,
Seyakha, Surinda, Syndassko , Telviska, Tolka,
Tukhard, Uemsky, Ust-Belaya, Ust-Kara, Ust-Kuiga,
Uelen, Khalyasavey, Khanymey, Kharampur, Kharp,

Khatyrka, Kheta, Khonuu, Khorei-Ver, Chupa,
Yagelny, Yamburg.
It is also expected that additionala

comprehensive list of support settlements on a
declarative basis in those subcategories where this is
provided.

An approximate package of measures to support
support settlements by selected categoriesand
subcategories.

Measures of state support for supportinglt is
advisable to divide the settlements of the Russian
Arctic into two packages: a general (single) package
of support measures and packages of support
measures for individual categories (subcategories,
types) of support settlements of the Russian Arctic.
The latter, in turn, are divided into packages of regular
measures focused on state support for categories,
subcategories and types of support settlements in the
Russian Arctic, identified according to universal
criteria, and specialized, focused on subcategories and
types of support settlements in the Russian Arctic,
allocated according to the declarative principle. The
first, general package of support measures is aimed at
preserving the ONP and ZATO as the most important
populated centers in the Arctic. The need to
implement this package of measures is determined by
the negative impact of the characteristics of the Arctic
on socio-economic development as a whole: specific
natural conditions require additional costs for heating
and lighting, as well as for organizing seasonal storage

of fuel, food and other goods in case of limited
delivery times; a sparse network of settlements and
low population density prevent economies of scale in
the production of goods and services (practically
depriving  Arctic settlements of competitive
advantages over more southern settlements in most
areas of economic activity); the poor development of
transport  infrastructure  requires  additional
transportation costs. Since the preservation and
development of support settlements in the Arctic is
critical for the socio-economic development of the
Arctic as a whole (including for ensuring safe
navigation along the Northern Sea Route and the
Acrctic transit transport corridor, as well as for the
development of mineral resource centers), the
preservation of fully functioning support settlements
in the Arctic requires state support. The overall
package of measures includes measures to improve
the comfort of the urban environment and eliminate
the consequences of population decline in recent
decades (measures for controlled compression of
actively used urban space, demolition of empty
buildings, etc.), as well as to ensure socio-economic
development with qualified personnel.

In the latter case, it is advisable to implement a
program/subprogram for providing personnel to the
enterpriseties and organizations of support settlements
on terms of co-financing with municipal and regional
authorities, as well as on PPP terms (depending on the
form of ownership of enterprises and organizations -
potential recipients of new personnel) or with full
federal funding (federal enterprises and organizations
- Federal State Unitary Enterprise, etc.). Taking into
account the peculiarities of attracting personnel
identified during the anthropological study, such a
program should include, for example: facilitating
internships for university students located outside the
territory of the Russian Arctic - at enterprises of the
Russian Arctic; in the absence of places in state
preschool educational institutions - compensation for
the costs of care and supervision services for
preschool children, etc. Work with experts showed
that in order to attract personnel to the educational
institutions of the Russian Arctic, it is advisable to use
a new mechanism for the Russian Federation, namely
the creation of institutions for attracting remigrants
(persons who have both experience living in the Arctic
and experience working/studying outside it) - by
analogy with Chinese practice, as well as the practice
of some private companies.

The second group of measures is represented by
specialized packages of measures differentiated by
individual categories and subcategories (in some
cases, by individual types) of support settlements and
closed administrative territorial entities of the Russian
Aurctic.
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Conclusion Turukhansk (nave activity support

The conducted research convincingly showsthat
the patterns of urban development, as well as their
functions, are unique in the Arctic, mainly due to poor
connectivity between populated areas due to harsh
climatic conditions.

Arctic cities and settlements demonstrate a
number of paradoxes or special cases of the
development of urban interactions that must be taken
into account when forming a specialized system of
supporting settlements in the Arctic.

1. In the Arctic, a special type of network
interactions between cities and settlements is being
formed (“extended network region”), in the absence
of high transport connectivity, it is held together
according to a problem principle: cities interact within
this system in order to solve common, region-specific
problems.

Analysis of the functions of Arctic cities allowed
you reveal There are not many activities based on
intra-Arctic networking. This is the training of
specialized personnel (pilots, doctors, etc.) with
specific competencies; this is ensuring security, where
the network principle is most clearly manifested (in
the entire Russian Arctic, for example, there are only
two marine rescue and coordination centers of the
Russian Ministry of Emergency Situations - in
Murmansk and the village of Dikson). Within the
network region, the “division of labor” (mutual
complementarity)  between Murmansk  and
Arkhangelsk is clearly visible. This is a phenomenon
that can be confusing when the stereotypical approach
about the “correct” model of the region’s structure as
a centralized one is extended to the Arctic, however,
in the practice of urban development, such
complementarity of the functions of urban centers
(provided they closely interact with each other -
commodity, information) is quite a normal
phenomenon, Moreover, historically, such forms of
urban systems are associated precisely with the most
dynamically developing areas with high innovative
potential. What is noteworthy is the “under
construction” of this network in the eastern part of the
Russian Arctic, and here it is logical to complete the
construction of our own subcenters of the general
Arctic urban network. Norilsk has the greatest
potential to become the third key center of the Arctic
network region, and ideally it could be an urban
agglomeration of key population centers in the north
of the Krasnoyarsk Territory, each of which would
also perform its own function in it. This:

Dixon (main specialization in the field of
securityresearch on the safety of navigation on the
Northern Sea Route, a historically powerful
meteorological research center, as well as an obvious
center of concentration of cultural heritage, including
the as yet undocumented);

Dudinka (port and sociocultural functions);

centersminingindustry and sociocultural center);

Igarka (logistics and sociocultural center,
location of a unique permafrost museum and
potentially an agricultural production centerfor the
population of the agglomeration).

Norilsk in this system can play the role of a hub
educational, medical, scientific and cultural center, a
logistics platform based on airportsthat and the
existing food base, as well as a management and
organizational center.

Of course, a condition for the successful
development of the Taimyr region agglomeration as
the main core of development of the eastern Arctic of
Russia is to ensure internal connectivity between all
these centers: only under this condition, the
interaction of enterprises of the listed settlements
could give a synergistic effect for the development of
both the north of the Krasnoyarsk Territory and the
eastern Arctic as a whole. It is obvious that the
specialization of this “third capital” of the Russian
Arctic should be most effectively associated with
solving problems that are most specific to the eastern
part of the Arctic. These are problems of permafrost
and climate change, pioneering geological
development of the territory, but first of all, ensuring
safe navigation and forecasting ice conditions (which
was historically provided from Dikson, where the
headquarters of the NSR maritime operations was
located). Problems with the delivery of goods in
difficult ice conditions, which appeared on the NSR in
the fall of 2021 (they were called the “Pevek crisis” in
the press), make us think about creating an integrated
system for ensuring navigation along the NSR. Taking
into account the existing division of the Northern Sea
Route into the western and eastern parts, it would be
advisable to locate such a center in Taimyr.

2. Instead of the classical hierarchical regional
system of cities, specific roles are being formed
settlements in the settlement network, namely:

base cities, being intermediaries between large
cities of the main settlement zone, providing the
Arctic with a whole range of services, which in urban
studies are usually characterized as “large urban”
(research and development, personnel training, etc.),

island cities that provide the population and
economic agents in hard-to-reach areas with the
necessary set of vital and socially significant services
(medical care, government services, communications,
etc.). Although many activities are not competitive
from a cost perspective, they have a competitive
advantage based on uniqueness. As a rule, it is these
cities that are the main bases for providing urban
services to mineral resource centers.

3. In the Russian Arctic there are many so-called
supplier cities with a narrowed range of types of
economic activity (cities near fields that do not have
the status of district or regional centers, inter-district
social facilities, educational and scientific institutions,
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etc.). Many of them, however, formally (and often
informally) perform the functions of providing social
services for residents of the surrounding territory
(residents of smaller settlements, including
representatives of indigenous peoples, rotation
workers who use such cities for recreation, families of
military personnel stationed in military camps outside
outside cities, etc.). To increase the viability of such
cities, it is advisable to take measures to expand them
into multifunctional support centers, especially if they
have a convenient transport location in relation to
areas with a relatively dense rural population and
active activity of resource extraction companies. An
example of such a settlement is Vorkuta: with a
reduction in coal mining, the functions of socio-
cultural, transport and logistics and information and
innovation support for the development of the
surrounding territory should come to the fore, and
Vorkuta already performs these functions in relation
not only to the adjacent regions of the Komi Republic,
but and in relation to the eastern, most inaccessible
part of the Nenets Autonomous Okrug, as well as to
some areas of the Yamalo-Nenets Autonomous
Okrug.

An assessment of the potential for mining within
a 150 km radius of all Arctic regions carried out
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Abstract: The article reflects the result of a detailed analysis of all Arctic settlements in Russia with a population
of more than 500 people. taking into account not only standard statistical parameters, but also specially collected
data on the location of medical and educational organizations, logistics infrastructure (including the largest civilian
warehouses of fuels and lubricants), proximity to licensed areas for mining, etc. The research work carried out is the
basis for identifying closed administrative territorial formations (CATOs) and support settlements (SUP) of the
Russian Arctic. The detail of the analysis allows us to form a flexible system of criteria for support settlements in the
field of external and internal security, as centers of socio-cultural support for the population of the Arctic, centers of
service and administrative support for the implementation of resource projects, innovative, information and
personnel support for the development of the Arctic, as well as placement points unique enterprises and
organizations.A closed administrative-territorial entity (CATE) is an administrative-territorial entity created in order
to ensure the safe functioning of organizations located on its territory that carry out the development, production,
storage and disposal of weapons of mass destruction, processing of radioactive and other highly dangerous man-
made materials, military and other facilities for which, in order to ensure the defense of the country and the security
of the state, a special regime for the safe operation and protection of state secrets is established, including special
living conditions for citizens. The entire territory of a closed administrative-territorial entity is the territory of a
municipal entity with the status of an urban district, and a supporting settlement is a settlement located outside the
boundaries of urban agglomerations, on the basis of which the accelerated development of infrastructure is carried
out, ensuring the implementation of guarantees in the field of education, the availability of medical care, services in
the sphere of culture and the implementation of other needs of the population of the territory of one or more
municipalities.
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Introduction
UDC 337.63:332.43.

A striking example is the weak interaction
between the Norilsk industrial region and Igarka.
Historically, Igarka was one of the bases for the
development of Taimyr (in particular, in the field of
providing air communications, vocational education
for the peoples of the Far North, and wooden housing
construction). However, at present, the development
of these cities occurs almost completely in isolation
(with the exception of ensuring the operation of power
lines, and also, from 2021, providing Internet
communications). In many areas, lgarka is artificially
“tied” to Krasnoyarsk, and in some cases (providing
medical care to women in labor) transportation by
plane to Krasnhoyarsk 1300 km looks simply blatantly
illogical (it is about 200 km to Norilsk, and the
capacity to receive Igarka patients is in Norilsk is). At
the same time, at the everyday level, connections
between lgarka and Norilsk are maintained: privately,
residents of lgarka go (in the summer, during the
navigation period) to Norilsk for medical care
(bypassing existing schemes for the provision of
medical services), to sell wild plants, etc.; In Norilsk
(Kayerkan), a kind of “diaspora” of former Igarans
lives, ensuring the stability of ties (the opportunity to
spend the night, etc.).

Establishing connections between Norilsk and
Igarka could in the future be mutually beneficial in the
following areas (the choice of areas is preliminary,
detailed assessments are needed), namely:

production of natural milk for the Norilsk dairy
plant on the basis of the lgarsky state farm (currently
in a state of crisis, although milk production is still
maintained);

restoration of vegetable production in Igarka and
supplies to the markets of Norilsk and Dudinka
(advantage over imported ones - in freshness, with a
loss in price);

provision by medical institutionsNorilsk
complex medical services for residents of Igarka
instead of Krasnoyarsk (the advantage for lgarka is the
reduction of time for transporting patients, the
advantage for Norilsk is the expansion of funding by
attracting additional patients).

The problem is the lack of transport connections:
attempts in the last decade to launch flights to Igarka
failed for economic reasons. It seems that flights by

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.11.127.10

themselves cannot in a short time initiate a sufficient
number of interactions that would bring flights to the
payback mode. It is almost obvious that such flights
should receive additional financial support at least for
the first time - just as start-up entrepreneurs receive
support (in other words, a kind of “transport
incubator” should be launched: the long existence of
the flight will allow the establishment of business
relationships, which, in turn, queue will provide
demand for maintaining the route). In addition, it is
advisable to combine the launch of a flight with
organizational changes, and, in particular, with
changes in the medical care system.

Today the Russian urban Arcticthus presents an
extremely contrasting picture. On the one hand, there
are dozens of cases of depopulation of villages and
urban areas - it is not surprising that the subject of
research for many Russian scientists is increasingly
the problems of “compression”, the general
inefficiency of Arctic cities, and in the applied sphere
one hears the head-on question of whether cities are
needed at all in the Arctic. But there is another Arctic
- the Arctic of rapidly growing cities, mainly in oil and
gas producing regions, and they are characterized by
the exact opposite set of problems: the high cost of
housing, which creates significant problems in
attracting scarce specialists, overloaded social
infrastructure - against the backdrop of investments in
improvement that are exceptional for Russia. The
quality of the urban environment of small “oil and
gas” cities would be the envy of residents of many
even regional centers in central Russia. However, a
retrospective analysis clearly shows that the
prosperity of modern oil and gas cities may turn out to
be temporary - akin to the prosperity that lgarka,
Dikson, Vorkuta and other cities of the Far North
experienced in the past. It is obvious that the most
prosperous cities of the Russian Arctic are in the boom
stage of the frontier cycle (the boom & bust cycle),
which has been well studied using foreign materials.
A scenario for a successful exit from the resource
cycle was proposed by Alaskan economist Lee
Huskey - according to his “Jack London hypothesis”.
Its essence is that a young city during a period of
frontier boom can accumulate a critical volume and
diversity of economy, which will allow, as the main
resource is depleted, to continue the life of the city at
the next, post-raw materials stage. That is, the city,
according to Husky, must move from the frontier
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development scenario to the “normal” one. However,
the question of the very possibility of a “normal”
scenario for city development in the Arctic is open -
here it is necessary to answer the question: which of
the niches possible for cities in the urban network are,
in principle, open in the Arctic.

The spectrum of roles of Arctic cities in the
settlement system: an audittheoretical schemes

Let us consider the theoretical possibilities for
Arctic cities to play different roles in the Russell
system.nia. There are obviously no major hub cities
(alpha cities) in the Arctic: all existing cities are
smaller. For the growth of Arctic cities to the level of
global ones, what is lacking, first of all, is a sufficient
volume of regional markets as supporting structures of
the innovative economy: in fact, the entire population
of the global Arctic (just over 5 million people) is two
to three times less than the population of a “normal”
global city - and it is size, as already mentioned, that
provides the economic opportunity for diversity
necessary for innovative development (the connection
between size and diversity is deeply developed in the
works of M. Fujita). The second factor is, of course,
the poor transport connectivity of the Arctic as a
whole. True, Anchorage in Alaska is one of the
world's largest air cargo ports (cargo traffic between
East Asia, Canada and the USA passes through it), but
this is clearly not enough to form a global city in the
full sense of the term. Regional capitals—second-
order hub cities—are already possible in the Arctic.
However, there are some peculiarities here too. In the
Russian Arctic, Arkhangelsk, which historically has
been the focus of development of a vast territory of the
Russian North, most closely meets the criteria for a
hub city. The region has a pronounced cultural
specificity, completely focused on the regional center,
which, in turn, has a strong (for a Russian regional
center) system of “knowledge” infrastructure -
universities, scientific institutions. The current level
of income in this case is not indicative: we are talking
about the structure of the regional economy, and here
Arkhangelsk is an unconditional, classic regional hub
city. The situation in the Murmansk region is
somewhat more complicated: the economy of
Murmansk has historically been focused on servicing
activities related to the sea (navy and merchant fleet,
fishing, etc.), while the economy of the Murmansk
region is largely associated with mining; It is no
coincidence that a kind of competition has developed
within the region between scientific institutes in
Murmansk and Apatity. However, Murmansk is a
nodal center not only and not so much of its own
region, but of the Russian Arctic basin as a whole, and
here the problem of conceptual understanding of the
Arctic as a network region arises. Historically, the
Arctic (especially Western European) has similarities
with other network regions such as the Hanseatic
League and the Mediterranean, and in this regard, the
metaphor “Arctic Mediterranean” proposed by A. N.

Pilyasov is completely justified. But it is worth paying
attention to the fact that network regions, which are a
network of interconnected equal nodes (connected
“everyone with everyone”), are based on the
extraordinary permeability of space. Several centuries
ago, when the northern land was an almost
insurmountable barrier, navigation (combined with
movement along rivers and portages) actually
connected the vast Arctic territories of Western
Eurasia, and also allowed penetration to Mangazeya
and further to Taimyr. Cultural contacts along the sea
were so close that they led to a strong interweaving of
the cultures of the Norwegians and the Pomors, as a
result of which even the hybrid pidgin language
“Russenorsk” arose. Yes, compared to the
impenetrable spaces of the taiga, the Arctic was extra
permeable, and one could quite justifiably talk about
the existence of a network region.

Modern science of regional development
workThis is true, in fact, with multidimensional space:
if the range of a physical distance prevents the
development of close connections between, say, a pair
of cities, then there may be factors that, on the
contrary, contribute to the development of such
connections, that is, they seem to compensate for the
range of physical distances. To designate such factors
that “correct” physical space, the term “proximity” is
used; distinguish social, organizational, institutional
types of proximity, ensuring close interactions over
long distances, thanks, respectively, to social
connections, belonging to the same corporate
structure, common norms and rules, as well as
common areas of activity (cognitive proximity,
implying common problems and methods for solving
them).

The specificity of the modern Arctic is that its
development requires solving a number of very
specific problems. This is ensuring health and
working ability in extreme conditions, improvement
and functioning of the urban economy of polar cities,
construction in areas where permafrost occurs, etc.
Common to the Russian Arctic is the problem of
ensuring navigation along the Northern Sea Route.
Paradoxically, it is the commonality of problems -
despite poor transport accessibility - that unites Arctic
settlements into a single network, and it is no
coincidence that this commonality is institutionalized
through a number of official organizations: the Arctic
Council and the Northern Forum, the UArctic network
university, the association of mayors of winter cities,
regional structures like the Barents Council region,
etc. - perhaps there is hardly another region of the
world where such close attention is paid to
strengthening  intermunicipal and international
relations. From a theoretical point of view, this is
natural. Due to poor transport connectivity and harsh
conditions in the Arctic (with rare exceptions), there
is no possibility of building normal regions - however,
a “stretched” network region is being built, in which
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the interaction of remote cities is enhanced due to
cognitive and gradually organizational proximity.
This proximity is based on a commonality of
problems: the modern Arctic network region is being
formed around the arrangement of life in conditions of
Arctic specifics. This is precisely the niche of
competitiveness of Arctic cities: for them, among the
few areas of activity, competitiveness in the field of
uniqueness, the ability to satisfy the narrow, but very
specific needs of Arctic consumers in their own and
other Arctic cities turns out to be open. It is the ability
to satisfy the specific needs of local consumers
(thanks to local knowledge) that is one of the
foundations of competitiveness and, in general, the
viability of Arctic and northern cities. One of the
striking examples is the preservation of the machine-
building plant in Magadan in the conditions of the
collapse of many domestic mechanical engineering
enterprises: its products (washing devices) are focused
on the characteristics of the gold sands of specific
Kolyma deposits.

The existence (albeit in a weakly expressed
form) of an Arctic network “extended” region (due to
cognitive, “problematic” proximity) has a direct
consequence for solving the problem of support
settlements in the Arctic zone of the Russian
Federation. It means that the development of the
Acrctic as a whole is influenced by those settlements
that are involved in the network exchange of
innovative, information products, as well as other
products aimed at meeting the specific demand of
Acrctic consumers. What is important here is the focus
on specificity, and not on production volumes, since
competition is built precisely on the advantage of
uniqueness (and even monopoly). At the same time,
the very principle of functioning of a network region
means that the role of a city or town in the economy
of such a region is not directly related to size: a small
settlement can be quite viable in such a system if it is
a monopoly, a unique producer of uncontested
products.

The size of this niche should not be
overestimated, however, in conditions of a very
narrowed range of species, it is more economicalical
activities, which in principle can be effective in the
Acrctic conditions, this area should be given the closest
attention.

Note: different systems of urban interrelations
can overlap and mutually penetrate each other, just as
global cities are simultaneously included in global and
their own regional networks.ty (New York is a
business center both on a global scale and in the
northeastern macro-region of the United States) - and
the Arctic “extended” region forms connections that
are additional to the classic regional ones, at least in
relation to the Murmansk and Arkhangelsk regions.

Further analysis shows another system of
interconnections between settlements emerging in the
Arctic, and again atypical. We are talking about

interaction in the North-South system. This topic is
one of the most developed in domestic science and
practice in connection with the study of areas of new
development. In the applied sphere, at the end of the
Soviet period, an idea was formed of a hierarchy of
so-called development bases from rear (outside the
Far North) to outpost ones. It is to the system of
hierarchy of development bases that a number of later
proposals for identifying the supporting cities of the
Acrctic and the Far North go back. It is interesting that
even then development bases were understood
paradoxically in a post-industrial context - as “spatio-
temporal concentration of development services”; this
definition was given in the late 1970s by A. A. Sysoev,
a representative of the Kosmachev school of research
into pioneer development of the territory.

In terms of different types of systems of inter-
city economic interactions defined above, the system
of development bases can be interpreted as another
“extended” region, but this time not a network, but a
hub: as a rule, Arctic cities are “tied” to a certain rear
base (as this called in Soviet times). The existence of
such “extended” regions is clearly manifested in the
field of migration. Here, there are migration flows of
extraordinary strength, inexplicable from the point of
view of ordinary migration factors, between the
northern regions of the country and some southern
ones: between the Murmansk, Arkhangelsk regions
and St. Petersburg, between the Komi Republic and
the Kirov region, between the Yamal-Nenets
Autonomous Okrug and the south of the Tyumen
region, the Kurgan region and some others. Powerful
migration (as well as economic) ties over such large
distances would not be possible if it were not for
additional fuel and additional factors of proximity.
Initially, these connections were formed largely in the
conditions of the frontier, that is, super-profits due to
the rapid commissioning of large volumes of natural
resources and the concomitant development of the
Northern Sea Route. Like the “archipelago” of cities
of the nuclear project, a system of long-distance
connections between the North and the South,
between rear and outpost bases, was formed in the
space of the country, and the functioning of
connections over long distances could not be carried
out without additional replenishment of resources due
to frontier conditions for resource development or
additional funding for the development of the North
due to the strategic aspects of this process. Research
shows that in modern conditions (after a significant
weakening during the economic crisis of the 1990s),
such long-distance connections continue to be
maintained through already established networks of
fraternities, and often organizational structures
(branches in the North of southern universities, real
estate agencies, etc.) etc. simplify contacts between
North and South).

What do such connections provide for the
development of Arctic cities? Dov and what do the
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Acrctic cities themselves provide to these connections?
In essence, Arctic cities make up for the lack of large
cities in the Arctic itself through long-distance
connections with “rear bases”. From the rear bases
they receive the very driving forces of innovative
development that large cities provide to their regions:
these are the products of research centers for the
development of new technologies and new equipment,
this is personnel training, this is, finally, access to the
sphere of culture and art, which is inaccessible in
small towns (theaters, advanced galleries, etc.).

Acrctic university cities reliablyare the forges of
personnel for the Arctic zone of the Russian
Federation. In particular, more than 90% (of the total
number of employed) graduates of the Murmansk
Acrctic State University, the Murmansk branch of the
Russian Academy of Economy and State University,
the Northern (Arctic) Federal University in
Arkhangelsk and its branch in Severodvinsk, the
Institute of Management in Arkhangelsk, and the
Noyabrsk Institute of Oil find work in the Arctic and
gas; 100% of graduates of the Apatity branch of the
Murmansk State Technical University are employed.
Mostly, employment takes place in the region of
study, although some universities train several dozen
people not only for their own, but also for other
regions of the Arctic: Murmansk State Technical
University - with a degree in navigation (mainly for
the Arkhangelsk region), Northern (Arctic) Federal
university - for the Komi Republic, Murmansk region,
Nenets Autonomous Okrug, etc. In general, Arctic
universities are at least two thousand graduates
employed in the Arctic zone of the Russian Federation
annually.

For comparison: all Tyumen universities give for
Arktiki - mainly Yamalo-Nenets Autonomous Okrug
- approximately 800 people, which is less than what
the Northern (Arctic) Federal University trains alone.

In  turn, Arctic settlementsstep by
consumersgoods and services of their hub cities (from
food to high-tech services).

It is this type of connection (nodal city - regional
periphery) that allows us to say that between Selt is
the regions that are formed by faith and the South.
However, these regions are special because they are
literally stretched over distances for which, under
normal conditions, intra-regional connections are
usually no longer effective. In addition, Arctic cities
have a special function: they not only serve as
consumers of goods and services from their “rear
bases,” but also act as conductors of their influence
further into areas of new resource development (which
in modern conditions is increasingly carried out on a
rotational basis). Arctic cities here are distribution
centers for the supply of food and household goods,
equipment and fuel, and gathering points for rotational
crews. Here, “intermediate” points in the higher
education system are often created - branches whose
students complete their studies at base universities to

the south. Intermediate links in the chains of providing
fundamental services are also formed here (for
example, fundamental geological research s
concentrated in scientific organizations in the main
settlement zone, while expedition bases, granaries,
etc. are concentrated in the Arctic). The role of
distribution centers (outpost bases) distinguishes
Arctic cities from “ordinary” peripheral hub cities of
lower orders. The latter are more characterized by
production functions, as well as the provision of goods
and services to the immediate periphery (which, in
turn, forms a sales market for them). In Arctic cities,
due to specific conditions, there are almost no
production functions (with rare exceptions), so the
importance of transport, logistics, distribution
functions increases radically - this is the first thing.
Northern cities almost do not receive flows of daily
(pendulum) migration from the immediate periphery,
as is typical for ordinary cities, but they themselves
often turn out to be a hotbed of rotational migration to
neighboring (or remote) mining areas, in other words,
peculiar “agglomerations inside out” - and this is their
second difference. Third, the level of connectivity of
such cities with their regional center is still very weak.
Figuratively speaking, instead of a regular minibus or
train, you have to travel to a hub city by plane with a
corresponding increase in travel costs, which forces
you to transfer to northern cities some of the functions
that would normally be available in a regional center
(for example, in northern base cities it is usually
presents a wider range of household services than in
cities of the same size in the main settlement zone).

In some cases, northern base cities can be
considered not only as intermediate points
betweenbetween the rear base and resource
development areas, but also as “island cities” - a
completely special type of city, apparently
represented only in sparsely populated areas of the
world and partly described in the concept of
remoteness, which is gaining popularity abroad.
Located in remote, transport-isolated areas, they are
no longer so much conductors of city services as their
sole suppliers for a territory with a radius of thousands
or more kilometers. In other words, where, under
favorable conditions, a full-fledged region could have
developed, in fact there is one city, which is
practically an unalternative center for the provision of
many types of services, and it is this unalternativeness
that serves as the basis for its viability in Arctic
conditions.

It is obvious that maintaining the internal
diversity of economic activities in suchinsulator cities
require extraordinary costs (among domestic
scientists, the Soviet economist Yu. V. Yaremenko
paid attention to this aspect), therefore, as a rule, they
are formed in frontier regions (that is, areas of excess
income), which is fraught with weakening of
functions in conditions of depletion of the
corresponding deposits. And if, for example, Norilsk
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is capable of providing a fairly wide range of services
(from scientific research to providing access to
modern leisure infrastructure such as specialized
cafes, a water park, sports facilities, etc.), then remote
island villages, as a rule, provide only vital a set of
services: emergency medical care, secondary
(sometimes specialized secondary) education, simple
banking services, government services, internal
security, road and energy services, communications,
bread baking. As in the case of the existence of a
networked Arctic region, the development of such
settlements would be economically ineffective if not
for the factor of their uniqueness in the conditions of
sparsely populated areas, where, despite their small

population, there is nevertheless a demand for these
services from indigenous people.

Such “cities of captivity” are often carried out in
Arktickfunctions that in the main settlement zone
would be performed by much larger settlements. Thus,
a city of 30 thousand in the so-called Moscow region
could be simply a residential area, almost devoid of
services (the shortage of which would be compensated
for by other accessible settlements), but in the Arctic
it is absolutely no alternative center in terms of
providing, for example, medical care ; Likewise, a city
of 100,000 people in the Arctic, in captivity, performs
almost metropolitan functions.

Tadéauna 3. Tpanchopmanus GyHKIHHA APKTHYECKHX FOPOJ0OB H HANIPABJIeHHS
BbIfIBJICHHS HX BJIHAHHSA HA YJKOHOMHKY APKTHKH KaK NOTeHIHAJIbHBIX ONIOP-
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Picture 1.

The phenomenon of island cities forces us to
reconsidersighton cities in Arctic mining regions.
Cities that, by all indications, should have become
“supplier cities” are expanding their functions to the
role of island cities - that is, they are becoming
uncontested points of medical care, the formation of
cultural life, uncontested transfer hubs and trade and
distribution bases. This trend paradoxically increases
(albeit not much) the viability of particularly remote
Arctic cities and towns: being not only strictly
production centers (as, however, even decision
makers in these cities themselves often think), but also
uncontested centers for the provision of services for
the surrounding area, they gain the competitive

advantage of uniqueness. It can be assumed that this
somewhat increases their economic viability in the
conditions of colossal Arctic increases in prices
associated with impassability, extreme climatic
conditions, seasonality of many types of activities, etc.
Thus, even a cursory theoretical analysis of the
settlement network in the Arctic allows us to identify
the main 50 functions of Arctic settlements,
determined by their role in the settlement network in
specific Arctic conditions (Table 1), and accordingly
outline directions along which it would be possible to
assess the degree of influence of a settlement on the
economic development of the Arctic as a potential
supporting settlement of the Russian Arctic. The

Philadelphia, USA

61

2 Clarivate
Analytics "



ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582  PHHII (Russia) = 3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

following sections will evaluate the validity of this
hypothesis regarding the functions of Arctic human
settlements.

Main part

Determination of support settlements of the
formbased onprovisions of the National Security
Strategy of Russia and on the basis of paragraph 43 of
the unified action plan for the implementation of the
Fundamentals of State Policy of the Russian
Federation in the Arctic for the period until 2035 and
the Strategy for the Development of the Arctic Zone
of the Russian Federation and Ensuring National
Security for the Period until 2035 (approved by order
of the Government of the Russian Federation dated
April 15, 2021 No. 996-r) “Development of a list and
mechanisms of state support for the development of
settlements in which bodies and organizations
performing functions in the field of ensuring national
security and (or) functions as a base for the
development of geological exploration and mineral
resource centers are located , implementation of
economic and (or) infrastructure projects in the
Arctic.”

The definition of national security given in the
National Security Strategy of the Russian Federation
allows us to specify the expression “bodies and
organizations performing functions in the field of
ensuring national security are located” as bodies and
organizations operating in three main areas of
ensuring national security, namely:

*ensuring the security of national information
resources of the Russian Federation from external
threats, protecting the sovereignty of the Russian
Federation, its independence and state integrity
(hereinafter referred to as strategic functions);

*ensuring the security of national information
protection from internal threats, ensuring the
implementation of constitutional rights and freedoms
of citizens, civil peace and harmony in the country
(hereinafter referred to as functions in the field of
ensuring internal security);

*ensuring a decent quality and standard of living,
socio-economic  development of the country
(hereinafter referred to as the functions of ensuring
socio-economic  development), including the
functions of a base for the development of geological
exploration and mineral resource centers, the
implementation of economic and (or) infrastructure
projects. The proposed interpretation of national
security means, in particular, that the functions of a
base for the development of geological exploration
and mineral resource centers, the implementation of
economic and (or) infrastructure projects in the Arctic
are an integral (and in the Arctic conditions -
fundamental) part of the functions of ensuring socio-
economic development.

Development criteria and a list of support
settlements was carried out taking into account the

specifics of the territorial organization of the economy
and society in the Arctic, due to the impact of which
its general spatial patterns of socio-economic
development are violated. The key methodological
principle has become a functional one: it is proposed
to identify supporting settlements based on the nature
of the activities of the enterprises and organizations
located in them, taking into account their potential
impact on the socio-economic development of the
surrounding territory. At the same time, the
methodology for determining the list of support
settlements in the Russian Arctic is based on the
following features of the territorial organization of the
economy and society identified earlier, namely:

*first feature- this is the specificity of the local
territorial  division of labor in areas of new
development - the formation of a two-part local
economic system, consisting of a settlement
(development base) and distributed (usually over a
vast area) activities for the primary extraction of
natural resources. Although the bulk of industrial
products are produced outside the populated area (and
often with the involvement of labor employed on a
rotational basis), the populated area is an integral part
of this system, providing transport, logistics and
service services, and, to a large extent, the
reproduction of personnel, provision of medical care,
etc. However, activities in the field of information and
innovative support for mining operations are of
particular importance. Services of this kind, provided
by enterprises and organizations of the locality
(geological work, oil services, etc.), are a key factor in
extending the operability of the entire system over
time, since they ensure the renewal of resource
reserves “in breadth” (new fields) or “in depth” (
ensuring the development of hard-to-recover
reserves);

*the second feature is the specific role of the
settlements of the North in the interregional division
of labor in the “North is the main settlement zone”
system. Here, populated areas serve as the main
“conductor” of development - logistics centers on a
trans-regional scale, as well as a base for adapting
equipment and technologies developed in key
economic centers of the country and the world for the
specific conditions of the North and the Arctic;

*the third feature is the network organization of
the settlement and economic system, characteristic of
the Arctic as a special (network) region. In fact, the
system of settlement and economy in the Arctic is a
network of relatively weakly connected local centers,
while in the main settlement zone of Russia
monocentric regions with clearly dominant centers
predominate, with which, in turn, all settlements in the
region are connected by year-round transport routes (
a similar structure - and then adjusted for worse
transport connectivity - in the Arctic is represented
only in the Murmansk and Arkhangelsk regions; the
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Acrctic regions of the Republic of Karelia are part of
such a system with a center in Petrozavodsk).

The network organization of settlement and
economy is characterized by specialization of
individual nodes of the system with the exchange of
goods and services not according to the “regional
center - serviced periphery” scheme, but according to
a more complex scheme. In particular, in the Russian
Arctic, a kind of “division of labor” often develops
between administrative centers, transport hubs and
main bases serving mineral extraction areas: Yamalo-
Nenets Autonomous Okrug, Chukotka Autonomous

Okrug, the Arctic part of the Krasnoyarsk Territory
and the Republic of Sakha (Yakutia)); in some cases,
scientific and innovation centers (Apatity) are also
isolated.

This circumstance makes it impossible to
identify a small number of multifunctional support
settlements: the network system of organizing
settlement and economy in the Arctic must be
compared with a system of sufficiently numerous
support  settlements of different  functional
specializations (Figure 1).

CeTeBoil NPUHLMN OpraHn3aLmMm CoLManbHO-3KOHOMUYECKOTO pa3BuTus Tpebyet BuiGopa
Cepum OMopHbIX MYHKTOB Pa3Hoii cneuuani3aaum BMECTO OAHOT0 MHOrO(YHKLMOHANLHOro
(kak xapakTepHo Ans 6onee NNOTHO OCBOEHHbIX PaioHOB)

Cxema pa3meLleHus Xo3saincTea
B CNy4ae CeTeBoro peruoHa
(TvnuyHO Ans ApKTuKK)

Cxema pa3meLLeHns X03siCTea B cnyyae
MOHOLEHTPUYHOTO PervoHa (TUNMYHO
NS OCHOBHOM 30HbI paccenexus Poccuu)

Cnepcrtave
ceTeBon

opraHuaaumu
COLIMO-3KOHOMM-

Yeckon cpefbl
® ApKTUKY -
HeobxoauMoCTb
Bbibopa
«cneuuanuam-
POBaHHbIX»
noakareropui
OMOPHbIX
HaceneHHbIX
NyHKTOB
Poccuiickoi
‘ ApKTUKM

Figure 1. The need to identify specialized intersecting categories of SNP as a consequence of territoriality
real organization of the Arctic zone of the Russian Federation

One of Features of the network organization of
economy and settlement is a sharp imbalance in the
territorial structure of the transport and logistics
infrastructure and settlement system. A comparison of
these two parameters quite clearly makes it possible to
identify settlements that perform the functions of
transport and logistics bases for mineral resource
centers and other mineral development areas outside
settlements.

Spatial “mismatch” of settlement centers
(including specific infrastructure for serving the
population, in particular food supplies) and centers of
transport and logistics services for mining areas
brighter Allit manifests itself in the territoryChukotka
and Nenets Autonomous Okrug with adjacent areas.

A comparison shows that the bulk of Chukotka’s
settlement centers are located in the east of the region
and in the Chaun-Bilibinsky district, while economic
activity is concentrated mainly in the western part of
Chukotka, and the supply (judging by the location of
fuel and lubricants bases) comes from the west, from
the territory of the Republic of Sakha (Yakutia). At the
same time, sometimes centers that are extremely small
in terms of population play an important role in the
transport and logistics support of mining areas; cities
located to the south of the territory of the district serve
as transport and logistics centers for supplying the
Nenets Autonomous Okrug, such as Vorkuta,
connected by winter roads to the eastern regions of the

Nenets Autonomous Okrug, and Usinsk (central
regions of the Nenets Autonomous Okrug). This
example shows well, firstly, the interregional
significance of many stronghold settlements in the
Acrctic, even if they are small in population (Usinsk);
secondly, according to the above maps, it is obvious
that settlements can play the role of a transport and
logistics base, which are not stereotypically associated
with the logistics functions of servicing remote
territories, but only with mining in the immediate
vicinity - while Vorkuta turns out to be not only a coal
mining center, but also transport “gateway” to the east
of the Nenets Autonomous Okrug.

There is a paradox: on the one hand, as already
indicatedAlthough higher than the main settlement
zone, in the Arctic the functions of administrative
management of the region and provision of the
extractive industry are often separated in space. On the
other hand, on the contrary, cities that are usually
considered purely as highly specialized industrial
centers (Vorkuta, Novy Urengoy, Noyabrsk, Norilsk,
etc.) are in fact also important centers in which
enterprises and organizations are concentrated that
provide services to the population and economic
entities in the surrounding area.

At the same time, the area of provision of such
services sometimes extends beyond even the territory
of the region in whichlocatedcity: thus, Novy Urengoy
serves as a food base for Igarka, Vorkuta for the
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eastern regions of the Nenets Autonomous Okrug and
even partly the Yamalo-Nenets Autonomous Okrug.
It was Vorkuta (which is traditionally associated only
with the coal mining industry) that was the base for
the construction of the Bovanenkovo - Ukhta gas
pipeline (the completion of construction significantly
aggravated the economic situation in the city).

Thus, the role of single-industry mining cities in
providing logistics services to other areas is usually
underestimated. That is why, when developing a
methodology for determining reference
populationspoints of emphasison their role in the
socio-economic development of the surrounding
territory, and not only (and not so much) on the
activities of the city-forming enterprise.

Let us draw attention to the territorial problem of
determining the supporting settlements of the Arctic
zone of the Russian Federation: often the functions of
the basis for the socio-economic development of the
territories of the Russian Arctic are performed by
settlements that are not formally included in the
boundaries of the Arctic zone of the Russian
Federation.

A striking example is Magadan and the Magadan
region, which are not formally part of the Russian
Arctic, but due to established economic and
organizational ties, continue to serve as a base for the
development of the Chukotka Autonomous Okrug.

Thus, the Magadan region is now the largest
supplier of qualified personnel to Chukotka, as
evidenced by the migration index and the absolute
number of graduates of Magadan universities
employed in Chukotka in recent years (according to
the Russian Ministry of Education and Science). The
absolute number of such migrants is small - a little
more than 30 people per year, but one must understand
that this is almost the only flow of qualified personnel
to Chukotka: practically no people from other regions
of the Russian Federation find employment in the
Chukotka Autonomous Okrug. Even from the
Khabarovsk and Primorsky territories, the number of
university graduates who came to Chukotka is 34
times less than from the Magadan region (only 5-10
people). This, by the way, casts doubt on the prospects
for organizing a separate Arctic university in
Chukotka.

Currently, a branch of the Magadan North-
Eastern Integrated Research Institute (SVKNII) is
successfully operating in Chukotka. Traditionally, the
vast majority of scientific research in various fields
(geology and geophysics, ethnology, economics,
history, medicine, etc.) on the territory of the
Chukotka Autonomous Okrug is carried out by
Magadan specialists.

In Magadan, over many decades, a material and
information base has also been accumulated for the
scientific study of the economic potential of Chukotka
(the most significant are geological archives and
materials - the most important information base for

further research into the resource potential of the Far
Eastern Arctic).

The most pressing issue, however, is regarding
the completion of the Ust-Srednekanskaya
hydroelectric power station, the full capacity of which
is designed to provide electricity for the development
of the Baimskaya ore zone in the Chukotka
Autonomous Okrug. Connecting consumers of the
Baimsk ore zone should reduce the tariff for electricity
supplied to consumers in the Magadan region, and
thereby contribute to the development of the economy
and improve the living standards of residents of the
region. However, it is currently planned to supply the
Baimsk ore zone with electricity through new
generation facilities in the north of Chukotka (the
construction of the floating nuclear power plant alone
is estimated at 190.23 billion rubles), new power lines,
shore preparation and other work are also required.

Meanwhile, the supply of the Baimsky mining
and processing plant based on the implementation of
the socio-economic development of all levels of the
Ma energy bridge included in the strategic planning
documentsGadan - Chukotka" would, according to
existing estimates, be significantly cheaper than the
new project. In the future, the construction of a power
line at the Baimsky GOK would be the beginning of
work to eliminate the isolation of the Chukotka energy
system from the Central Energy System of Russia and,
in addition, could solve the issues of replacing the
retired capacities of the Bilibino NPP and creating an
energy reserve. However, the currently implemented
supply scheme for the Baimsky GOK essentially
ignores the existing development base in the Magadan
region and follows the path of forming a new, from
scratch power supply scheme from the Northern Sea
Route. In addition to direct costs, this undermines the
economic sustainability of the “sub-Arctic” Magadan
region: the feasibility of such a project from the point
of view of the Russian economy as a whole can be
questioned.

Since the historical regions of the Far North were
formed based on economic bases in the so-called Near
North (today, for the most part, these regions are not
part of the Russian Arctic), a similar situation can be
repeated many times along the southern border of the
Russian Arctic.

In this studythis problem was left without
consideration, however, in the future it is advisable to
identify the entire range of economic and socio-
cultural functions of the Russian Arctic in order to
identify the range of settlements that actually
influence the development of the Arctic.

The analysis convincingly shows that ensuring
economic activity in the adjacentterritories (with a
radius of up to several hundred kilometers) is one of
the most important functions of Arctic settlements
within the framework of ensuring national security in
the Arctic as a whole.
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Supporting functions in the development of the
economy of the Arctic zone of the Russian Federation
are performed by the following groups of industries
concentrated in the Arcticlocal settlements, namely:

*industries aimed at the emergence of
newtechnologies,types of activities and/or for the
development of new areas of the Russian Arctic - this
group of industries can be conditionally called Arctic
innovative or Arctic propulsive - this is geological
exploration, other specialized scientific research,
primarily focused on adapting production processes to
the conditions of the Arctic and/or individual
territories, fields and so on.;

*industries that provide technical and
technological support to already established
complexes of extractive industries outside cities
(including the production of the main products of
mineral resource centers): these are oil services and
other services for the extractive industry; production
of goods and services to support the work of resource
extraction companies outside the urban area: transport
support, logistics, banking support, etc.; production
and repair of equipment and components; often food

supply, etc.;
*managerial and organizational activities to
ensure  resource  extraction  activities. The

effectiveness of management decisions decreases with
increasing distance between the place of decision-
making and the place of its application (the so-called
institutional distance, the detrimental role of which in
the development of the North and the Arctic is shown
in the works of Alaskan scientists), therefore it is
necessary to locate management structures in cities -
development bases (compared to their placement in
the main settlement zone of Russia).

Similar security functions are performed
byArctic settlements in the social-cultural spheretour
services for the entire population of the Russian Arctic
(including indigenous minorities, workers hired on a
rotational basis, as well as military personnel in the
event of their quartering near populated areas). In
particular, the role of Arctic settlements is especially
great in ensuring the conservation and reproduction of
the population in sparsely populated areas of new
development and also, obviously, in the sphere of
ensuring external and internal security.

It is advisable to base the definition of support
settlements in the Russian Arctic on an assessment of
the support functions of settlements (Arctic
propulsion, service, management, as well as support
in the sociocultural sphere, in ensuring internal and
external security). In other words, the greater the
influence a settlement has on the development of the
surrounding territory, the more it can be considered a
supporting one.

At the same time, the second specific feature of
the role of Arctic settlements in ensuring national
security and socio-economic development must be
taken into account. In the Arctic, even small

settlements can play the role of an organizing center,
a development base for the surrounding territory
(including mineral resource centers, as well as for
areas inhabited by indigenous peoples) on the same
scale as larger settlements outside the Arctic usually
perform. Therefore, when assessing the degree of
influence of Arctic settlements on the development of
the surrounding territory, one cannot rely on the size
of their population (although many methods for
assessing the influence of settlements on the
surrounding space are based specifically on
population size - these are methods for assessing the
potential field, various interpretations of Christaller’s
concept of “central places” and etc.).

Taking into account these limitations, the fact of
the presence of enterprises and organizations of basic
types of activity in the settlement (according to the
definition adopted above - affecting the development
and security not only in the territory of the settlement,
but also beyond its borders) can be used as the main
methodological method for selecting reference
settlements ). When developing criteria for support
settlements, the following can be clarified: the area of
influence of the basic industries of support
settlements, the scale of production of goods and
services in these industries and other quantitative
parameters.

Finally, one more caveat needs to be made.
There are a few manufacturing enterprises in the
Acrctic, which, however, are leading in their industry,
significantly influencing the development of the
industry and the country’s economy as a whole. These
are, in particular, the enterprises of the MMC "Norilsk
Nickel" - the world's largest nickel refining production
in Monchegorsk, as well as the production of nickel
matte and semi-finished precious metals - in Norilsk,
these are the defense enterprises "Sevmash" and
"Zvezdochka™ in Severodvinsk, the construction
Center for the construction of large-capacity marine
structures in Murmansk (Belokamenka) and some
others. These enterprises do not fit into the concept of
a base, but the cities where they are based, of course,
should be classified as the core settlements of the
Russian Arctic due to the uniqueness of the enterprises
located in them and their role in the economy of the
country as a whole. The above provisions lead to the
following definition of support settlements.

The core settlement of the Arctic zone of the
Russian Federation is defined as a settlement located
within the Russian Arctic and in which enterprises and
organizations, playing significant role in providing in
the locality and the surrounding area one or more of
the following areas, namely:

*protection of the national interests of the
Russian Federation from external threats, protection
of the sovereignty of Russiaskaya Federation, its
independence and state centerflatness;

*protection of national interests from internal
threats, ensuring the implementation of constitutional
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rights and freedoms of citizens, civil peace and
harmony in the country;

*decent quality and standard of living, socio-
economic development of the country (including
serving as bases for the development of geological
exploration and mineral resource  centers,
implementation of economic and (or) ininfrastructure
projects in the Arctic).

According to this definition, a specific locality in
the Russian Arctic can perform functions within the
framework of either one, two or three tasks to ensure
national security - depending on the type of relevant
enterprises and organizations located in it. So, for
example, Severomorsk (a closed administrative-
territorial entity) performs functions both in the sphere
of ensuring the protection of Russia’s national
interests from external threats (which is due to the
status of a ZATQO), and in the sphere of ensuring the
quality and standard of living (industrial enterprises -
for example, a bakery; and also the social sphere, etc.)
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Abstract: In the article, the authors analyze why in closed administrative and administrative units of the Arctic
zone of the Russian Federation there is an acute problem of a shortage of qualified personnel in the economy, which
the regional system of vocational education is designed to level out. The main subject to whom its functioning is
directed are school graduates. In this regard, the problem of compliance with the capabilities of the vocational
education system to accept and train, at the expense of budget funds, graduates of CATU and ONP schools in the
regions of the Arctic zone is being updated. In the context of a shortage of personnel, a decrease in the number of
young people among the population, and migration outflow from the Arctic zone of Russia, the issue of training the
necessary personnel is especially relevant. In the study, a large place is occupied by the characteristics of the
demographic situation and the position of youth in the labor market of the Arctic regions. The authors analyzed a
large volume of statistical indicators, on the basis of which calculations were made that characterize the potential of
the vocational education system of the subjects of ZATA and ONP and the regions of the Arctic zone. The study is
based on general scientific methods, as well as methods of comparison and mathematical modeling. Thus, the article
presents the potential of the vocational education system in ZATOs and ONPs and in individual regions of the Arctic
zone of Russia for training personnel through the use of their own “regional capital” - school graduates of the 9th
and 11th grades. Currently, unfortunately, without the introduction of new elements of the organization of vocational
training, the vocational education system of most Arctic regions cannot provide the entire volume of school graduates
with mastering the educational program in their native region.

Key words: Arctic zone of Russia; the youth; vocational education system, region; population; humanitarian
development; education; personnel training.
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Introduction
UDC 332.74:339.72.

Due to the enormous size of the territory of the
Russian Federation, uneven settlement and economic
development, and large differences in monetary
income, not all residents of our country have equal
access to quality services in the field of education.
This, firstly, violates their rights, and secondly, affects
the labor potential of those territories where
accessibility to educational services is reduced. A
decline in the level of education limits the possibilities
for innovative development. And this, in conditions of
intense competition in the scientific and technological
sphere, can weaken the position of the state on the
world stage. The level of education of the adult
population and education coverage are indicators
adopted by the UN to assess the level of humanitarian
development. Earlier studies by the authors prove that
our country is largely able to maintain high positions
in the ranking of countries in the world in terms of
human development due to high indicators in the field
of education. A decline in the level of education of the
adult population and educational coverage of the
population will inevitably entail a fall in Russia's
ranking positions. In this regard, comparative regional
studies devoted to assessing accessibility and
identifying problems in the field of education seem
very relevant. In areas with low population density, it
is difficult to rationally organize the functioning of
social infrastructure. Such territories include all
regions of the Arctic Zone of the Russian Federation
(AZRF). If in the Russian Federation the average
population density is 8.6 people. per 1 sg. km., then in
the regions of the Arctic zone this figure ranges from
0.07 people. per sg. km. in the Chukotka Autonomous
Okrug and up to 5.2 people. per sqg. km. in the
Murmansk region. Therefore, it is not surprising that,
for example, in the Nenets Autonomous Okrug with a
population of 44 thousand people. and a population
density of 0.25 people. per sq. km. there are no
universities. But this does not mean that Russian
citizens living in these territories may be limited in
their ability to obtain high-quality higher education.

Based on official statistics, we will try to assess
the degree of physical accessibility of education for
residents of Russian regions with extreme climatic
conditions that are part of the Russian Arctic,
including ZATA and ONP.

Doi: &Gos¥®f https://dx.doi.org/10.15863/TAS.2023.11.127.11

At the beginning of 2022, the coverage of
children with preschool education in all Arctic
regions, with the exception of the Krasnoyarsk
Territory, was significantly higher than in the country
as a whole: from 64% in the Krasnoyarsk Territory to
90% of children of the corresponding age in the
Chukotka Autonomous Okrug, with an average level
of this indicator in country 66.5%. If in the Russian
Federation as a whole, per 1000 children there were
633 places in organizations carrying out educational
activities in educational programs of preschool
education, childcare and supervision, then in most
Acrctic regions this figure exceeded 700, and in the
Chukotka Autonomous Okrug There were more
places in such organizations than there were preschool
children. The structure of personnel training in the
Arctic regions has its own characteristics, namely:
firstly, in the regions of the Russian Arctic, the
number of students enrolled in training programs for
skilled workers per 10,000 population is significantly
higher than the average in the Russian Federation
(Table 1).

So, if in the Russian Federation as a whole this
figure in the 2020/2021 academic year. year was 38
people, then in most Arctic regions it exceeded 45
people, and in the Arkhangelsk region it reached 69
people. The only exception is the Chukotka
Autonomous  Okrug. In the Yamalo-Nenets
Autonomous Okrug, the indicator under consideration
is close to the Russian average. The number of
students enrolled in training programs for mid-level
specialists per 10,000 population in the regions of the
Russian Arctic is approximately the same as in Russia
as a whole. In the Yamalo-Nenets and Chukotka
Autonomous Okrugs, this indicator is significantly
lower than the Russian average; in the Republic of
Sakha (Yakutia) it is 1/3 more than in the country as a
whole. And in terms of the number of students
enrolled in bachelor’s, specialist’s, and master’s
programs, the Arctic territories lag far behind other
Russian regions. If on average in the country per
10,000 people. population in 2021 accounted for 289
people. students studying in higher education
programs, then in the Arctic regions the value closest
to the average level was typical for the Krasnoyarsk
Territory - 267 people. In the Chukotka Autonomous
Okrug, the indicator in question was 8 times less, in
the Yamalo-Nenets Autonomous Okrug - 16 times
less than the Russian average, and in the Nenets
Autonomous Okrug there are no universities at all.
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Table 1. The number of students enrolled in training programs for skilled workers, office workers, mid-level
specialists, bachelor’s, specialist's, and master's programs in the Arctic regions of Russia in the 2021/22
academic year t (per 10,000 population)

Number of students enrolled in programs
Region Preparation skilled workers,preparation bachelor's degree
employees mid-level specialists |specialty,  master's
degree
RUSSIAN FEDERATION 38 163 289
Northwestern Federal District 38 148 301
Republic of Karelia 45 164 187
Komi Republic 59 186 195
Arhangelsk region 69 161 164
including:
Nenets Autonomous Okrug 63 184 -
Murmansk region 40 179 117
Ural federal district 39 184 262
Yamalo-Nenets Autonomous Okrug |36 135 18
Siberian Federal District 48 182 287
Krasnoyarsk region 56 182 267
Far Eastern Federal District 46 189 249
The Republic of Sakha (Yakutia) 56 217 248
Chukotka Autonomous Okrug 10 148 35

As for the material accessibility of education for
residents of the Arctic Zone of Russia, a comparison
of basic income indicators also indicates weaker
opportunities for Russians living in extreme climatic
conditions and providing a significant portion of
federal budget revenues to receive education, since the
standard of living in most of these regions is
significantly lower than in the country as a whole.
Rosstat data show that real cash incomes of the
population of most Arctic regions Russiain 2018—
2021 noticeably lagged behind the Russian average.
In the Republic of Karelia, the Arkhangelsk and
Murmansk regions, the Krasnoyarsk Territory, a
lower increase in the indicator was recorded during
this period, and the Komi Republic, the Nenets
Autonomous Okrug and Murmansk region — strong
fall in real incomes of the population. And the
proportion of the population living below the poverty
line in many regions of the Arctic Zone of Russia in
2021 was significantly higher than in the country as a
whole (we are talking about the Republic of Karelia,
the Komi Republic, the Krasnoyarsk Territory, the
Republic of Sakha (Yakutia).

Main part

The education system plays an integral role in
the integration of youth as a social group into the
system of social reproduction and the transfer of
knowledge and experience between generations. The

organization and functioning of the regional education
system are determined by the state and dynamics of
socio-economic processes. On the one hand, the
personnel needs of the region’s economy, reflected in
the education system, influence the main ratios of the
number of students receiving vocational education at
different levels. On the other hand, youth act as the
subject of the educational process, thereby realizing
their interests and needs for personal and professional
self-realization. In the context of the formation of
coherence between the interests of the economy and
the education system, it is necessary to pay attention
to all stages of an individual’s educational trajectory:
general education, secondary vocational, higher,
postgraduate and additional. At the same time, the
issue of ensuring that the regional education system
meets the needs of the individual and the economy is
important. If the educational needs of individuals may
be unstable and be realized through educational
migration and adjustments to educational plans, then
adjusting the personnel needs of the economy is a
complex multidimensional process that affects the
interests not only of the region as a whole, but also of
its main actors - the business community, especially
the leading employers of the region, social sphere, etc.

For the Arctic regions, in the context of the
current personnel shortage and the implementation of
large-scale investment projects, the study of the
potential of the vocational education system for
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training personnel is especially relevant. For the
dynamically developing Arctic territories, the
problem of matching the potential for training
professional personnel by the regional education
system with the volume of graduates of the general
education system is relevant, that is, to what extent the
regional education system can provide training for
specialists using the existing contingent. When
ensuring the training of specialists by the regional
education system, it is important to pay attention to the
variety of educational programs and their compliance
with the needs of the economy for personnel and the
demands of applicants, so that potential students
remain to study in their native region, and thereby
minimize the volume of educational migration to other
constituent entities of the Russian Federation.
According to a study by the Higher School of
Economics, the rate of post-graduate migration in the
Murmansk region and the Komi Republic is 27%, in
the Republic of Karelia this share reaches 33% (that
is, a third of university graduates in the region are
employed in other constituent entities of the Russian
Federation), in the Republic of Sakha (Yakutia) -
23%, in the Krasnoyarsk Territory - 20% (every fifth
graduate), in the Arkhangelsk Region this figure is
higher - 38%.

In this regard, the purpose of these studies is to
analyze the potential of the vocational education
system in ZATOs and ONP regions of the Arctic zone
of Russia for personnel training through the use of
their own “regional capital” - school graduates of the
9th and 11th grades.

The study of the potential of the regional
vocational education system of the Arctic regions was
carried out based on the analysis of official statistical
indicators and calculations of the authors of the article.
The study used classification, comparison and
modeling methods. The emphasis is placed on youth
as the main social group - the consumer of educational
services in the conditions of formation of personnel
supply in the economy of the Arctic regions. Young
people as a social group are interpreted ambiguously
for various reasons. In this study, the authors rely on
the concept enshrined in federal legislation, where
youth is defined as “a socio-demographic group
identified on the basis of age characteristics, social
status and characterized by specific interests and
values. This group includes persons aged 14 to 30
years, and in some cases, up to 35 years.” The main
distinctive social quality of youth lies “in its ability to
inherit, reproduce on a qualitatively new basis and
transmit to the next generations the entire system of
social relations.” By realizing their aspirations for
self-development and self-realization, young people
become the main factor in the development of the
economy and staffing of the Russian Arctic zone.
What is the reason for such a high migration of

graduates of universities and secondary specialized
institutions in the regions of the Arctic zone? The
position of young people in the labor market is
characterized by their involvement in labor relations
and “the ability to be the subject of significant
economic strategies.” Modern research shows that
work remains the main factor in the personal self-
determination of most young people. The formation of
a policy for staffing the economy of the Arctic zone of
Russia is taking place in the context of a reduction in
the number of young people due to a systemic
demographic crisis, which is a nationwide problem.
Forecast data from Rosstat indicate a reduction from
27% in 2005 to 18% in 2027 in the representation of
the age group aged 14-30 years in the total population
of the country. Then a slight increase in the number of
young people is expected, the share of which in 2035
will be 20.9%, which is 7% lower than the base figure
in 2005. The regions of the Arctic zone repeat the
Russian trend of a share reduction in the number of
youth, while the situation is aggravated by the outflow
of young people for reasons of interregional and
foreign migration. On average, in the Arctic zone from
2007 to 2022, the number of young people decreased
by a third (33.1%), the reduction in Russia as a whole
is slightly larger and amounts to 36.9%. A significant
decrease in youth in the Arctic regions in 2022
compared to 2007 is observed in the constituent
entities of the European part of the Arctic zone, where
the largest reduction was recorded in the Komi
Republic and the Arkhangelsk region. A smaller
reduction in the number of young people (in
comparison with the all-Russian and all-Arctic trend)
in the period under review was recorded in the
regions.

The share of youth in relation to the number of
employed population determines the potential staffing
opportunities in the region. A consequence of the
trend towards a reduction in the number of young
people is a change in the structure of the employed
population of the Arctic regions in favor of older
workers. According to data for 2019, the share of
youth in the Arctic regions aged 15-29 years in the
structure of the population employed in the economy
was 18.4%, which is slightly lower than the total share
in the Russian Federation, where this figure is 19.5%
(Figure 1). Only in the Republic of Sakha (Yakutia)
and the Krasnoyarsk Territory the share of young
people among the employed population in 2019 was
higher than the Arctic and Russian indicators - 22.9%
and 21.4%, respectively, while in 2007 the share of
young people in these regions in the general structure
of the employed population was even higher and
amounted to 23.1% and 26.3%. On average, for
individual Arctic regions at the macro-regional level
and in Russia, the decrease in the share of youth in
2019 compared to 2007 was 8.5%.
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Figure - 1 Share of youth aged 15-29 years in the economically employed population of the regions of the
Arctic zone of Russia, % 2013; 2018; 2021

Another important aspect of assessing the
situation of youth in the labor market of the Arctic
regions is the unemployment rate. This indicator is
calculated both according to the methodology of the
International Labor Organization and according to the
official registration of unemployed citizens in the
Employment  Services. According to these
approaches, the assessment of unemployed youth in
the Arctic regions differs.

In accordance with data calculated using the
methodology of the International Labor Organization
(ILO), in 2019, compared to 2007, all Arctic regions
showed a positive trend in reducing the number of
unemployed young people. In some regions, the
number of unemployed youth decreased by 2 times
(Arkhangelsk Region, Krasnoyarsk Territory and the
Komi Republic compared to 2007). At the same time,
in accordance with the ILO methodology, in the
general structure of unemployed citizens, every third
unemployed citizen is a young person under the age of
30, and in the Chukotka Autonomous Okrug this share
reaches almost half and amounts to 48.6% (Figure 1).
It was previously noted that in the Arctic macroregion
only every fifth person employed in the economy is a
young person aged 15-29 years.

It should be taken into account that, according to
the ILO methodology, the unemployed also include
young people studying in the vocational education
system on a full-time basis, who at the same time
“were looking for work and were ready to start it.” At

the same time, the main social status of this category
is studenthood. Thus, ILO unemployment indicators
do not fully reflect the real situation in the youth labor
market. A more objective picture is reflected in the
data of the Employment Services, in which young
people are officially registered as unemployed
citizens, and accordingly, have the basic social status
of the unemployed. For example, in the Arkhangelsk
region, among the registered unemployed in 2018,
22.3% were young people aged 1629 years, which is
10.9 percentage points less than the 2007 figure. A
similar situation is developing in other Arctic regions,
where the share of young people among the officially
registered unemployed is 17.3% in the Krasnoyarsk
Territory, 17.5% in the Republic of Karelia, 17.4% in
the Arkhangelsk Region, and 17.4% in the Republic
of Sakha (Yakutia) — 22.5%. In certain Arctic
municipalities of subjects partially included in the
Arctic zone, the proportion of young people among
officially registered unemployed citizens is generally
similar to the regional situation - in the municipalities
of the Arkhangelsk region there are 17.2% of
unemployed young people (of the total number of
officially registered unemployed), in Krasnoyarsk
Territory - 24% and in the Republic of Karelia - 14%.
The share of unemployed youth in the structure of the
employed population of all Arctic regions does not
exceed 1%: in the Arkhangelsk region it is 0.6%, in
the Krasnoyarsk region - 0.1%, in the Republic of
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Karelia and Yakutia - 0.4% each, and in the Chukotka
region Autonomous Okrug - 0.9%.

In modern conditions of a rapidly changing
world, young professionals can occupy stable
positions in the priority sectors of the economy of the
Arctic regions due to the relevant knowledge and
skills acquired during primary training, which
contributes to the increased need among senior
workers for advanced training and obtaining
additional skills within the framework of the concept
of lifelong education. Thus, the position of young
people in the labor market in closed administrative
and administrative territories of the Arctic regions is
characterized by greater representation among the
employed population and a smaller share among
unemployed citizens. In the context of a personnel
shortage in the economy of the Arctic regions, the
question of the possibility of training the personnel
necessary in the economy and, as a consequence, their
demand remains relevant. The main resource for the
vocational education system is graduates of the 9th
and 11th grades. The professional fulfillment of a
future young specialist depends on the availability of
educational organizations, the variety of areas of
training, and the sufficiency of the number of places
to admit future applicants. Thus, an ideal model for
the functioning of the education system should take
into account both the interests of future students and
the personnel needs of the regional economy. The
vocational education system of the Arctic zone of
Russia is represented by organizations of higher and
secondary vocational education, as well as
interregional centers for advanced training. However,

the network of vocational education organizations in
the Arctic zone of Russia is heterogeneous regionally.
Most higher education organizations are concentrated
in the European part of the Arctic zone. There are
federal universities in the Arkhangelsk Region, the
Republic of Sakha (Yakutia) and the Krasnoyarsk
Territory. However, the territories of these regions
partially belong to the Arctic zone, and it is in the
“Arctic part” of these regions that the network of
professional educational organizations is less widely
represented. The exception is the Arkhangelsk region,
where the network of vocational education
organizations, especially higher education, is
concentrated in the capital and large industrial cities
included in the Arctic: here in 2019, 78.5% of students
received higher education and 62% received
secondary  vocational education, studying in
educational institutions. organizations located in the
Aurctic zone (Table 2).

Among the regions that are entirely included in
the Arctic zone, the most notable is the vocational
education system of the Murmansk region, which in
2019 accepted more than 5 thousand students in 165
areas of training (specialties) of bachelor's and
specialist degrees. In the Nenets Autonomous Okrug
there are no higher education organizations that
provide training at the expense of budgetary funds or
full-time education, and enrollment in secondary
vocational education programs is less than 300 people.
In the Yamalo-Nenets and Chukotka Autonomous
Okrug, the higher education system provides training
in university branches in only one technical specialty.

Table 2. Number and enroliment of educational organizations of higher and secondary vocational education,
taking into account branches by regions and territories of the Arctic zone of Russia, 2019

Name of the subject of the Russian
Federation AZ

Characteristics of the vocational education network

VO for the region| VO for territories| SPO for the| SPO for

as a whole included in| region as a| territories
ZATO and ONP| whole included in
AZ RF ZATOs and

ONPs in the AZ
of the Russian

Federation

Regions whose territories are fully included in the AZ of the Russian Federation
Murmansk region #00 3 thirty

* 1061 people 66 NPCs each 4037 people 99 NPCs each
Nenets Autonomous| #00 0 3
Okrug * 0 292 people 15 NPCs each
Yamalo-Nenets #00 3 12
Autonomous Okrug * 13 people, 1 NPC each 1905 people 60 NPCs each
Chukotka Autonomous| #00 1 4
Okrug * 15 people 1 NPC each 271 people 11 NPCs each

Regions whose territories are partially included in the AZ of the Russian Federation
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Arhangelsk region #00 6 5 50 25
. 2627 people 68 4801 people 126
3283 people NPCs each 7742 NPS each
Republic of Karelia #00 4 0 20 1
22 people
* 2056 0 2444 8 NPCs each
Komi Republic #00 6 2 39 6
. 48 people 458 people 30
2199 4 NPCs each 4837 NPCs each
Krasnoyarsk region #00 17 1 126 7
188 people 10 756 people 40
* 11419 each 16552 NPCs each
NPC
The Republic of Sakha| #00 16 0 64 4
(Yakutia) 234 people 12
* 4173 0 6747 NPCs each
Legend: vocational education system of the Arctic regions was

#OO — number of educational organizations of
vocational education; * — admission to state
educational organizations for full-time study at the
expense of the budget, taking into account branches
for undergraduate and specialist training programs.

The territories of regions partially included in the
Arctic zone are least provided with educational
organizations. Thus, in the Krasnoyarsk Territory
there are 17 universities and 126 colleges and
technical schools, of which in the Arctic there are only
1 university and 7 vocational education organizations,
which received 6.2% of the total admission of students
for the first year of full-time study at the expense of
the budget. In the Republic of Karelia, out of 20
educational institutions of secondary vocational
education, only one operates in the Arctic
municipality, and in the Republic of Sakha (Yakutia),
out of 64, only 4. At the same time, enrollment in these
educational organizations of the total enroliment in the
region is less than 5%.

Due to the trend of declining youth numbers, the
potential student population for higher and secondary
education systems is also decreasing. Compared to
2007 indicators, student enrollment in state
educational institutions of higher education in the
Murmansk region decreased by 3.8 times, in the Komi
Republic - by 2.3 times, and in the Arkhangelsk region
- by 2.2 times. In the Nenets Autonomous Okrug since
2008, in the Chukotka Autonomous Okrug since
2017, there is no admission of students for the first
year of study at state educational organizations.

In the context of a reduction in the number of
young people and, as a consequence, the volume of
student enrollment in  vocational education
organizations, the issue of the ability of the education
system to provide training for its own school
graduates in the region is relevant. The potential of the

assessed on the basis of statistical data on admission,
contingent and graduation of students in general
educational organizations of the region (graduation of
9th and 11th grades, contingent of students in 10th
grade), admission to educational organizations of
higher and secondary vocational education for the first
year on a budgetary basis for full-time study.

Thus, the potential of the regional vocational
education system (higher and secondary vocational
education) is understood as the ratio of graduation
from the 9th grade (with the exception of admission to
the 10th grade) plus graduation from the 11th grade to
admission to full-time educational organizations of
higher and secondary education training for budget

places.

In general, if we consider the Arctic macro-
region, the vocational education system can ensure the
admission of potential applicants for mastering
educational programs. In individual regions and
Arctic territories, the potential of the vocational
education system varies significantly. If we consider
the Arctic regions as a whole, then the regional
education systems of the Krasnoyarsk Territory and
the Republic of Sakha (Yakutia) stand out from others,
which can provide vocational education not only to
their school graduates, but also to graduates from
other constituent entities of the Russian Federation

(the indicator

is 1.28 and 1.17,

respectively).

Graduates of schools in the Arkhangelsk region, the
Republic of Karelia and the Murmansk region can also
sufficiently apply for vocational education in their
native region (Fig. 5). It is necessary to take into
account that the listed subjects of the Russian
Federation, with the exception of the Murmansk
region, are partially part of the Arctic zone of Russia,
therefore it is necessary to consider the potential of the
vocational education system also separately for the
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Acrctic territories. Here, the potential of the vocational
education system is sufficient to provide education to
school graduates only for the territories of the
Arkhangelsk region, for which the indicator is 1.09.
This high figure is due to the fact that the Arctic zone
of the Arkhangelsk region includes municipalities in
which  most of the professional educational
organizations are concentrated, including the
Northern (Arctic) Federal University named after. M.
V. Lomonosov.

Applicants (graduates of 9th and 11th grades)
from the Arctic territories of the Krasnoyarsk
Territory, the Komi Republic, the Republic of Sakha
(Yakutia) cannot fully satisfy the need for obtaining
vocational education in their home municipality,
therefore they are forced to move to another area, most
often the capital or get an education in another region.
In the Republic of Karelia, school graduates are forced
in advance to form an educational migration track,
focused either on getting an education in the capital of
Karelia or in another subject, since the potential of the
vocational education system in the Arctic territories is
0.

In regions that are territorially completely
included in the Arctic zone of Russia (Yamalo-
Nenets, Nenets and Chukotka Autonomous Okrugs),
with the exception of the Murmansk region, the
vocational education system can only accept half of
the graduates of the 9th and 11th grades; the remaining
graduates are forced to build an educational trajectory
in other Russian regions.

It should be noted that the presented indicator of
the potential of the regional vocational education
system represents an ideal type of model, since the
condition is assumed that all graduates of the Sth
grade, with the exception of those who continued their
studies in the 10th grade, entered educational
organizations of secondary vocational education, and
graduates of the 11th grade entered educational
organizations of higher education. In objective reality,
the potential of the higher education system in the
Acrctic regions is even less, since it is necessary to take
into account the fact that 11th grade graduates can
receive education in secondary vocational education
programs. If you pay attention to the statistics, then in
the Republic of Sakha ('Yakutia) the share of graduates
of the 11th grade of the region of the current year of
graduation who entered educational organizations of
secondary vocational education in the same year is
31.8%. 16.4% of 11th grade graduates entered
universities; the remaining graduates (51.8%) did not
choose the regional vocational education system. In
the Arctic territories of the Republic of Sakha
(Yakutia), the share of graduates who entered colleges
and technical schools is 3.4%, the remaining 96.6% of
11th grade graduates left the Arctic regions to receive
education either in their native region or beyond.
Thus, every second 11th grader drops out of the
regional vocational education system of the Republic

of Sakha (Yakutia). It should be noted that data is
presented on the inclusion of 11th grade graduates in
the regional vocational education system of the 2019
graduates this year. Among these graduates there may
also be a proportion of those who were drafted into the
ranks of the Armed Forces of the Russian Federation
(at the same time, for young people who successfully
passed final exams, a deferment is provided for the
current year), or did not continue their studies in the
vocational education system this year. As a rule, the
total share of such reasons is no more than 10% of the
total graduation rate: the all-Russian trend in the
distribution of school graduates by educational track.

A similar situation with the Republic of Sakha
(YYakutia) has developed in the Republic of Karelia,
the Komi Republic and the Krasnoyarsk Territory. In
these regions, approximately half of 11th grade
students are also not included in the regional
vocational education system, with the exception of the
Komi Republic, where this share reaches 70.1%. At
the same time, almost all 11th grade students in the
Acrctic territories leave their area to receive vocational
education. In the Arkhangelsk region, half of the 11th
grade graduates (53.2%) from the Arctic territories
enter universities, every third graduate chooses the
secondary vocational education system, and every
fifth graduate does not enter the vocational education
system. The majority of 11th grade graduates leave the
Chukotka (88.7%), Yamalo-Nenets (98.2%) and
Nenets (84.7%) autonomous okrugs to receive
vocational education due to its limited or non-existent
nature. As a rule, the preferred regions for training are
Moscow and St. Petersburg or neighboring regions. In
the Murmansk region, 14.6% of 11th grade graduates
entered universities and 5.3% chose colleges and
technical schools, the remaining 80% were not
included in the regional vocational education system.

Conclusion

Thus, the analysis of the main indicators of
educational coverage of residents of the Arctic regions
of Russia, based on official statistics, allows us to
speak about reduced physical accessibility of higher
education for residents of the Arctic regions. The
financial accessibility of education is also lower than
in the country as a whole, due to the lower living
standards of the population of most regions of the
Arctic Zone of the Russian Federation, including
ZATOs and ONP. The availability of services in this
area is also reduced by the remoteness of the Arctic
territories from the federal centers of science and
education. To solve the problem of accessibility to
high-quality higher education and eliminate inequality
in this area, we consider it appropriate to allocate
budget places for residents of these regions, introduce
preferential educational loans, subsidized flights and
other measures that will allow young people from the
regions of the Russian Arctic to receive higher
education and return to their small homeland
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strengthen its labor potential. The implementation of
the proposed measures will create conditions for
improving the quality of life of people living in such
difficult climatic conditions and will contribute to the
sustainable development of these territories that are
strategically important for the country.

Thus, for the development of the economy of the
Arctic zone of Russia, the implementation of large-
scale investment projects, and the functioning of
priority development territories, it is necessary to pay
close attention to the training and development of
youth as the main social group for the reproduction of
the current and potential human capital of the region.
Because of this, it is necessary to approach this issue
systematically,  considering the demographic
situation, the situation of young people in the labor
market and the vocational education system.

The systemic all-Russian demographic crisis
also affected the number of youth in the Arctic
regions, demonstrating a steady downward trend. The
situation of youth in the labor market of the Arctic
regions generally reflects the all-Russian trend, while
there are fewer unemployed youth in the Arctic
regions.

A condition for the success of the formation of
current and future staffing for the Arctic economy is
the ability of the vocational education system to
provide regional school graduates with a profession.
The network of the vocational education system in the
Arctic regions is unevenly represented: in some
regions there is no training in higher education
programs at the expense of the budget, and in some
Acrctic territories (in municipal areas) there are no
educational organizations for vocational education at
all.

The vocational education system of most Arctic
regions cannot provide the entire volume of school
graduates with mastering the educational program in
their native region. The exceptions in this case are the
Arkhangelsk region, the Republic of Sakha (YYakutia)
and the Krasnoyarsk Territory.

However, even in these regions, the territories
belonging to the Arctic zone of Russia lag behind the
general regional trend.

The vocational education system needs to be
modernized and put into practice new approaches to
providing the economy of the Arctic regions with in-
demand qualified personnel through the opening of
new areas of training / specialties in existing
educational organizations that meet the needs of the
region's leading employers. In this case, an integrated
approach to targeted training is needed not only in
educational organizations of the native region, but
also in organizations of other Russian regions, which

would allocate quotas for admitting applicants from
the Arctic regions.

At the same time, it is not practical to fully
provide school graduates with vocational education
through targeted training in other regions due to the
uncompensated nature of educational migration and
the imperfection of the institution of targeted training
itself.

Maintaining the vocational education system at
the expense of budgetary funds is expensive for the
state. The level of estimated budgetary provision for
2020 shows that the index of budgetary expenditures
for the subjects of the Arctic zone of Russia
significantly exceeds the average Russian value, and
for a number of regions of the Arctic (Republic of
Sakha (Yakutia), Chukotka and Nenets Autonomous
Okrugs) the difference ranges from 3 to 8 times. This
means that training qualified personnel in universities
and colleges in the regions of the Arctic zone is
significantly more expensive than in other regions of
the Russian Federation. At the same time, achieving
the stated national priorities for the development of
the Arctic through the development of natural
resources simultaneously with the socio-economic
development of the Arctic territories is impossible
without large investments in the creation and
development of a vocational education system.

The countries of Northern Europe show
successful experience in the integrated development
of Arctic territories. For example, in the province of
Lappi in Finland (Lapland), where about 200 thousand
people live, there are the University of Lapland and 5
colleges that have branches even in small northern
cities and towns. In Norway, in the Arctic province of
Nordland with a population of 240 thousand people,
Nord University has been operating since 2009, where
students study 12 thousand students, including many
citizens of other countries.

A priority in the creation and development of a
vocational education system in the Russian Arctic
may be training in the most in-demand social
professions - nurses, paramedics, doctors,
kindergarten teachers, secondary school subject
teachers, and managers. It is relevant to train qualified
workers for representatives of indigenous peoples of
the North (reindeer herders, fishermen, plague
workers, artisans).

Also, the capabilities of the information (digital)
society will make it possible to significantly reduce
the costs of organizing vocational education in closed
administrative towns and educational units of the
Acrctic territories of the Russian Federation, since it is
possible to attract qualified teaching staff through
remote technologies.
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Abstract: in the article, the authors examined the need to resolve issues of national security, economic and other
strategic issues facing the Arctic zone and are of great importance for the whole of Russia, place increased demands
on the quantitative and qualitative composition of the Arctic labor force, and explored the potential of universities
located in the Arctic zone Russia, in the context of staffing strategic priorities for the development of the Arctic
macroregion. The study is based on a comparative analysis of the forecast values of the need for personnel with
higher education, calculated taking into account the established priorities for the development of the Arctic and the
graduation rates of universities and their branches. Based on this, two methods assess the possibility of covering the
needs of the economy through university graduates, both in general and in the context of specialties/areas of training.
The impact of graduate migration on the human resources potential of the regions is taken into account. The
importance of interregional cooperation with territories adjacent to the Arctic zone from the point of view of staffing
is shown using the example of the Republic of Karelia. Based on the results of the study, disparities in the staffing of
Arctic development priorities were identified in terms of the quantitative and qualitative composition of graduates.
Conclusions and proposals for universities and executive authorities show specific ways to overcome the emerging
structural imbalances in ensuring the strategic development of the Arctic with personnel with higher education. Issues
of demand for university graduates and their employment prospects in the labor market have already been repeatedly
covered in the pages of the magazine. However, an analysis of the potential of universities in the context of staffing
the development priorities of the Russian Arctic zone is presented for the first time. The sources of data were
documents on the strategic development of territories belonging to the Arctic zone of Russia, state statistical reporting
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Introduction
UDC 332.64:339.17.

The crisis phenomena that have accompanied the
socio-economic development of Russia in recent years
are both negative and positive factors. Negative -
because we are losing individual positions and
achievements, positive - because we are getting rid of
“weak links” and looking for new opportunities. One
of these opportunities, undoubtedly, must be
recognized as the decision of the President of Russia
on the development and implementation of the
“Strategy for the development of the Arctic zone of
the Russian Federation and ensuring national security
for the period until 2035.” The importance and
timeliness of this decision is explained from the point
of view of staffing using the example of the Republic
of Karelia. Based on the results of the study,
disparities in the staffing of Arctic development
priorities were identified in terms of the quantitative
and qualitative composition of graduates. Conclusions
and proposals for universities and executive
authorities show specific ways to overcome the
emerging structural imbalances in ensuring the
strategic development of the Arctic with personnel
with higher education. Issues of demand for university
graduates and their employment prospects in the labor
market have already been repeatedly covered in the
pages of the magazine. However, an analysis of the
potential of universities in the context of staffing the
development priorities of the Russian Arctic zone is
presented for the first time. The sources of data were
documents on the strategic development of territories
belonging to the Arctic zone of Russia, state statistical
reporting on the economy, the labor market and the
higher education system, results of monitoring the
employment of university graduates according to the
Pension Fund of the Russian Federation,
Rosobrnadzor and educational organizations. It turns
out that the Arctic has enormous resources: here are
the largest deposits of coal, gold, rare metals, as well
as huge reserves of aquatic biological resources,
hydropower, forestry, recreational and other natural
resources. The Russian Arctic creates 12-15% of the
country's GDP and provides about a quarter of
exports. The country’s unique hydrocarbon potential
is concentrated here: a fifth of oil and 62% of gas

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2023.11.127.12

resources. It is obvious that such resources should
become the basis for successful socio-economic
development and prosperity of Russia. The
effectiveness of regional scientific, technical and
personnel policies largely depends on how correctly
development guidelines are chosen, what are the
mechanisms for selecting sectoral and personnel
priorities, and what tools are used for their
implementation. Under these conditions, the
importance of personnel and scientific support for the
socio-economic development of the Arctic zone of
Russia increases. The main link in ensuring the
development of the economy with personnel with
higher education remains universities and their
branches operating in the regions. Training in-demand
specialists with the necessary competencies is the
main task of educational organizations, especially in
times of crisis. The purpose of the article is to analyze
the potential of universities, located in the Arctic zone
of the Russian Federation (AZRF), in terms of staffing
the development priorities of the macroregion.
Achieving the goal involves assessing the forecast
values of the need for personnel with higher education
in the Russian Arctic and considering the possibility
of covering it with university graduates in quantitative
and qualitative aspects, taking into account the impact
of migration on the personnel composition of the
regions, searching for possible ways to overcome the
emerging imbalances in ensuring the implementation
of Arctic development priorities by personnel with
higher education. The issues of demand for university
graduates and their employment prospects in the labor
market have already been repeatedly covered in the
press. However, an analysis of the potential of
universities in the context of staffing the development
of the Arctic zone of Russia and the established
priorities is presented for the first time. According to
the Decree of the President of the Russian Federation
0f 2020 No. 296 “On the land territories of the Arctic
zone of the Russian Federation”, the territory of the
Aurctic zone includes 8 northern regions of the country,
of which 4 regions are assigned entirely to the
territories of the AZ of the Russian Federation
(Murmansk region, Yamal-Nenets Autonomous
Okrug, Nenets Autonomous Okrug, Chukotka JSC),
and others - partially (Arkhangelsk Region,
Krasnoyarsk Territory, the Komi Republic and the

Philadelphia, USA

78

(2 Clarivate
AnalytiCS indexed


http://s-o-i.org/1.1/TAS-11-127-12
https://dx.doi.org/10.15863/TAS.2023.11.127.12

ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Republic of Sakha (Yakutia). The educational
network of universities in the Arctic zone of Russia is
quite extensive, since, taking into account branches, it
includes: 34 state organizations of higher education
and 24 non-state ones. With In this regard, it is
important to note that training is carried out in 45
enlarged groups of specialties/directions (UGSN) out
of a possible 55. Of the regions that are part of the
Russian Arctic, the most extensive network of
universities and branches is characterized by the
Murmansk and Arkhangelsk regions, as well as the
Yamalo-Nenets ~ Autonomous  Okrug. state
organizations of higher education - Northern Arctic
Federal University, Northern State Medical
University, Norilsk Industrial Institute, Murmansk
State Technical University, etc. Among the branches
of the Russian Academy of Sciences is the largest - the
Kola branch of Petrozavodsk State University, which
in 2015 had 6 faculties and 19 departments, 2080
students, 120 educational programs. To analyze the
educational potential of universities in the Arctic zone
in the context of implementing the assigned state
tasks, a forecast of the economy's need for personnel
with higher education was formed. For this purpose, a
combined approach was used, involving a

combination

of

macroeconomic

forecasting

techniques and surveys of employers. Due to the fact
that surveys of leading employers in the Arctic in the
fall of 2021 did not confirm the launch and
implementation of numerous announced investment
projects due to the financial crisis, the personnel
forecast for most regions mainly takes into account the
need only for “replacement” and “for growth”, then
there is no investment component. The need for
“replacement” is associated with the inevitable natural
age-related retirement of workers (retirement, loss of
ability to work, etc.), the need for “growth” - with the
growth/decline of current production with the
corresponding opening/closing of jobs. An important
feature of the methodology used is that the forecast
values of the need for personnel with higher education
are calculated in accordance with the current strategic
development programs of each of the subjects
included in the Arctic zone and the macroregion as a
whole, and the development strategies of industries
and industrial clusters are also taken into account. This
indicates that the forecast takes into account the
priorities of economic and social development of the
regions (Table 1).

Table 1. Forecast of the annual additional need of the economy for personnel with higher education in the
subjects of the Arctic zone of Russia

AZ RF subjects 2015 2018 2020 2025 2030 2035
Total for AZ RF: 13520 13 475 13,565 13 470 13,645 13 620
Murmansk region 3780 3770 3,790 3770 3800 3820
Yamalo-Nenets Autonomous || 4 230 4230 4280 4 310 4 360 4 400
Okrug*
The Republic of Sakha||105 105 190 90 |[90 85
(YYakutia)
Komi Republic (Vorkuta)* 495 485 475 465 450 435
Krasnoyarsk region 1630 1620 1660 1,590 1630 1620
Nenets Autonomous Okrug 245 250 245 255 265 270
Chukotka Autonomous Okrug || 225 225 245 230 240 230
Arhangelsk region 2810 2,790 2780 2760 2810 2 760
Thus, due to the fact that in a large number of — *the parent companies implementing

regions the implementation of investment projects is
not taken into account, the presented values of the
forecast demand can be characterized as “moderate”.
When launching investment projects, the demand
values will increase by the number of new jobs
created. At the same time, to take into account the
investment component it is necessary to overcome the
following difficulties, namely:

— *investor employers are not interested in
providing information about the need for personnel to
implement investment projects;

individual investment projects for the RF AZ are
located outside the RF AZ (Moscow, St. Petersburg);

— *lists of investment projects are constantly
adjusted in connection with crisis phenomena in the
Russian economy. Currently, a significant part is
suspended.

Table 1 presents the forecast values of the need
for personnel with higher education for the Arctic
zone of Russia. As follows from the data presented in
Table 1, the constituent entities of the Russian
Federation, which have the most developed
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educational network of universities and their territories of these subjects belonging to the Russian

branches, as well as the largest population and
employees, are characterized by the maximum values
of the need for personnel with higher education. The
leader in demand is the Yamalo-Nenets Autonomous
Okrug, the following values are in the Murmansk and
Arkhangelsk regions. The minimum requirements for
the Republic of Sakha (Yakutia) are explained by the
fact that only 5 of the 36 uluses of the republic belong
to the Arctic zone. Having a forecast of the economy’s
need for personnel is important not in itself, but from
the point of view of planning the development of a
personnel training system, making management
decisions about “who to train?”, “how much?”, “are
the internal resources of the region sufficient to cover
the need? "

It is important to note that there are two
approaches to assessing the coverage of staffing needs
through graduates, namely:

The first approach involves taking into account
only full-time graduates, based on the assumption that
all part-time students are already working. In this
regard, it is difficult to consider the entry of
“correspondence” graduates into the labor market as
an additional source of labor;

the second approach takes into account the needs
of all graduates when covering the needs, based on the
assumption that working students, after receiving a
diploma, will occupy other positions in the labor
market.

In this regard, they will be able to fill empty
vacancies at higher levels, but at the same time, often
freeing up vacancies that do not require a higher
education diploma. Taking into account the fact that
there is no consensus on this issue, we will consider
both options. The data presented in Figure 2 shows the
role of universities and their branches located in the
Acrctic zone in covering the need for personnel with
higher education through full-time graduates. Data for
the Nenets Autonomous Okrug and the Republic of
Sakha (Yakutia) are not presented in the figure due to
the absence of higher education institutions in the

Arctic. According to the data presented, the most
favorable situation in terms of covering the need for
personnel with higher education is in the Arkhangelsk
region. The share of covering the need through full-
time graduation is 80%, while in other regions of the
Russian  Arctic - from 5% (Yamalo-Nenets
Autonomous Okrug) to 34% (Murmansk region). It
should be noted: such indicators are explained by the
fact that in the Arkhangelsk region the share of full-
time education in the total output is 68%, while, for
example, in the Yamal-Nenets Autonomous Okrug -
16.4%, in the Murmansk region - 42%. Thus, using
the first option for assessing the coverage of needs - at
the expense of full-time graduates, we find that the
share of the needs of the economy by the higher
education system in the territories of the AZ RF
subjects is about 30%. Considering the second option
- covering the need through graduation from all forms
of education (Table 2) - we see a different picture. The
share of covering the needs of the Arctic zone
economy for personnel with higher education through
university graduates is on average 65% for the
macroregion. In terms of subjects, the Murmansk and
Arkhangelsk regions (two of the three regions with the
maximum need for personnel with higher education)
cover it completely. For the Republic of Sakha
(Yakutia), the absence of universities and their
branches on the territory of 5 out of 36 uluses
belonging to the Arctic zone is not critical, since in
general Yakutia is a large educational center.
Covering the need for personnel with higher education
in the amount of 85-100 people in the indicated uluses
is solved by training graduates in Yakutsk. For the
Nenets Autonomous Okrug, which is both a separate
subject of the Russian Federation and an integral part
of the Arkhangelsk region, the annual need of the
economy for personnel with higher education is 240—
270 people. is ensured through training in universities
of the Arkhangelsk region (Table 2).

Table 2. Covering the economy's need for personnel with higher education through university graduates (all
forms of education) in the AZ RF subjects

AZ RF subjects |[2015 |[2018 12020 [ 2025 |[2030 |[2035 |
Total for AZ RF: 76% 73% 67% 63% 62% 62%
Murmansk region 100 % 96% 85% 84% 83% 82%
Yamalo-Nenets Autonomous ||| 25% 25% 28% 22% 20 % 20%

Okrug

The Republic of Sakhal|0% |[0% |10% 0% [ 0% |[0%
(Yakutia)*

Komi Republic (Vorkuta) 33% 23% 24% 35% 34% 29%
Krasnoyarsk region 38% 37% 34% 31% 32% 32%
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Nenets Autonomous \O% | \0% \0% \ |0% \ |0% \ \0% |
District*
Chukotka Autonomous || 20 % |[24% 127% |139% |[33% |[35% |
Okrug
Arhangelsk region 1162% || 159% (143%  [|131%  [[131%  [[135% |

Thus, it is important to emphasize that the
regional education system is not faced with the task of
meeting 100% of the staffing needs. There are a
number of objective reasons for this. This includes the
presence of other sources - the unemployed, migrants,
institutional population, etc., and the possibility of
intersectoral flow of labor resources, etc. At the same
time, the main source of covering the economy’s need
for personnel with higher education and ensuring the
selected  priorities for the  socio-economic
development of the Russian Arctic zone are graduates
of the higher education system. Continuing to assess
the coverage of the economy's needs for personnel in
the Arctic zone, it is important to consider the
migration flows of the population. Migration flows are
an important tool for the rational distribution and use
of the labor potential of the population with both
higher and secondary vocational education. However,
Russian and world practice indicate that migrants
choose “better” conditions compared to their current
place of stay. Considering the harsh climatic
conditions and the specifics of the socio-economic
development of the Arctic macroregion, one would
expect a significant outflow of the population in
general and graduates in particular to territories with
more favorable living conditions. Data from state
statistical reporting, containing general results of
population migration in the regions of the Russian
Arctic, indeed confirm the trends in population
outflow - in 2021, there was a negative balance of
migration at the level of 35 thousand people.
Presumably, these trends are related to the fact that
people of retirement age, after finishing their working
career, leave the territories classified as the Arctic
zone and move to places with more favorable climatic
conditions. At the same time, statistical data on
interregional labor migration indicate the opposite
trend: the number of employed people moving to work
in the AZ RF subjects exceeds the number of those
leaving for work in other subjects, i.e. there is a
positive balance of interregional labor migration in
2021 this figure was 118 thousand people. Moreover,
considering the migration indicators of graduates with
higher education, we see a positive balance of
migration. For all seven regions that are part of the
Russian Federation and for which information on
migration flows is provided, the incoming flow of
graduates is either equal to the outgoing flow
(Arkhangelsk region) or exceeds the outgoing flow
(the other six regions). The undoubted leaders here are
the Yamalo-Nenets Autonomous Okrug and the
Chukotka Autonomous Okrug, where the arrival of

graduates from other regions significantly exceeds the
departure. This indicates low motivation for graduates
of the Arctic territories to move and good employment
rates in their specialty. Moving from the aggregated
values of the number of graduates - interregional
migrants with higher education to the specialties they
received, the following should be noted. For the Arctic
regions there is no general pattern of “entry-exit” in
relation to enlarged groups of specialties (UGSN). For
example, in the Arkhangelsk region, graduates in the
specialties “service and tourism”, “fundamental
medicine”, “economics and management” had the
greatest exit rates. From the Murmansk region, the
first three values for departure are graduates with
UGSN “mathematics and mechanics”, “political
sciences and regional studies”, “industrial ecology
and biotechnology”. A similar situation arises with
visiting graduates. If in the Arkhangelsk region the top
three are graduates in the specialties “industrial
ecology and biotechnology”, “cultural studies and
sociocultural projects”, “information security”, then
in the Murmansk region these are “mechanical
engineering”, “cultural studies and sociocultural
projects”, “linguistics and literary studies” " Thus, at
the level of integral values, the positive balance of
interregional migration of graduates with higher
education covers a significant part of the needs of the
AZ regions of the Russian Federation. The integral
values of the need for personnel with higher education
in the Arctic zone of Russia and the possibility of
covering them were presented above. An important
issue is the qualitative and structural compliance of
university output with needs. To solve this problem,
an analysis of strategic development documents is
required, as a result of which the main development
priorities by industry are identified and compliance
with the required specialties/areas of higher education
is established. According to strategic development
documents in the medium term, the priority directions
for the development of the Arctic zone of the Russian
Federation are: effective use and development of the
resource base; modernization and development of
infrastructure  of  Arctic  transport  systems;
development of science and technology; creation of a
modern  information and  telecommunications
infrastructure; ensuring environmental and military
security; international cooperation in the Arctic. In
accordance with the identified priorities, promising
projects in the Arctic Zone of the Russian Federation
are diverse and cover a wide range of economic
sectors that provide both the greatest increase in added
value, as well as industries aimed at ensuring a high
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quality of life for the indigenous population and
industries  ensuring Russia’s  military-strategic
presence in the Arctic. Key among them are the
mining industry, oil and gas industry, fisheries and
agriculture (reindeer husbandry), electric power, civil
and military shipbuilding, transport infrastructure,
information and telecommunications infrastructure,

industrial and  civil  construction,  tourism,
environmental  protection and  environmental
improvement, healthcare, education, scientific

activity. In this regard, the main documents of
strategic development appeared in 2018-2020, An
analysis was carried out of the structure of admission
to educational organizations of higher education in the
context of the State Educational Institution for 2021
for all forms of education for compliance with priority
sectors of development (Table 2). As can be seen from
the presented data, in the structure of admission to
educational organizations of higher education in the
context of the State University of Social Sciences for
2014, the largest contingent of university students in
the AZ of the Russian Federation are in economics and
legal specialties - the total graduation rate of
universities in the corresponding groups of specialties
was about 40%. However, it is worth noting that this
problem is of a nationwide nature. According to
government statistics, for many years the higher
education system has been “re-graduating” specialists
in economics and humanities, which persists due to
the perception among applicants of a university
diploma as a means of expanding opportunities in the
labor market. At the same time, for such UGSNs as
“18.00.00 - Chemical Technologies”, “43.00.00
Service and Tourism”, corresponding to the priority

areas of development of the Russian Arctic, the
acceptance rate did not exceed 1%. Thus, due to
significant inertia, the education system does not have
time to quickly respond to changes in the external
environment. The proclamation of priority directions
for the development of the AZ RF did not have a
significant impact on the admission structure of
universities located in the AZ RF territories. From the
point of view of a comprehensive assessment of the
staffing potential, it is important not only to focus the
personnel training system on the priority areas of
development of the Russian Federation, but also to
determine the sufficiency of staffing to implement
these priorities. In connection with the above, of
particular importance is the analysis of covering the
needs of the economy of the Russian Arctic in
personnel with higher education in the context of the
State Educational Service, which makes it possible to
assess how much the capabilities of the higher
education system correspond to the needs of the
economy of the macroregion in terms of providing the
necessary number of specialists in a professionally
qualified context. Due to the general insufficient
coverage of the need by graduates of the higher
education system as a whole in the Russian
Federation, in detail for the majority of State
Educational Institutions there will also be a shortage
of university graduates. At the same time, UGSN are
significantly differentiated in terms of the share of
covering the needs of the economy of the Russian
Arctic in personnel with higher education through
university graduates who studied in all forms of
education (Table 3).

Table 3. Grouping of the State Tax Service by the share of covering the needs of the economy of the Russian
Arctic in personnel with higher education through university graduates, 2021.

Share of covering the
needs of the Russian

Arctic economy in

Enlarged groups of specialties/directions

including those providing training for

personnel i riority areas
with HE at the preparation P y
expense of university

graduates

Sociology and social

More than 100%

information and librarianship

37.00.00 - Psychological sciences, 39.00.00 |
work, 40.00.00 -
Jurisprudence, 38.00.00 - Economics and
management, 42.00.00 - Mass media and
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45.00.00 - Linguistics and literary criticism,

13.00.00 — Electrical and thermal power
engineering

49.00.00 — Physical education and sports,

60-90%

33.00.00 — Pharmacy

06.00.00 - Biological sciences, 19.00.00 -
Industrial ecology and biotechnology,
34.00.00 - Nursing, 14.00.00 - Nuclear

Physical and technical sciences and
technologies, 41.00.00 - Political sciences and
regional studies ,,

01.00.00 — Mathematics and mechanics

29.00.00 - _ Light indqstry technologies, energy and technology, 43.00.00 - Service
54.00.00 - Fine and applied arts, 46.00.00 -|l 5nq tourism, 44.00.00 - Education and
Hlst_ory and ar_cheology, 51_.00.00 - Cultural pedagogical sciences, 09.00 .00 —
studies and sociocultural projects Informatics and computer technology,
31.00.00 — Clinical medicine
26.00.00 - Engineering and technology of
25.00.00 - Air navigation and operation of| ShiPbuilding and water transport, 21.00.00
aviation and rocket and space technology,| " A_pplle_d geology, mining, oil and gas
04.00.00 - Chemistry, 32.00.00 - Health|€n9ineering and geodesy, 05.00.00 ;
; e i Geosciences, 23.00.00 - Engineering an
sciences and preventive medicine, 16.00.00 -
30-60% I preventiv el technology of land transport, 35.00.00 -

Agriculture , forestry and fisheries,
18.00.00 - Chemical technologies,
15.00.00 - Mechanical engineering,
20.00.00 - Technosphere safety and

environmental management

Less than 30%

27.00.00 - Management in technical systems,
12.00.00 - Photonics, instrumentation, optical
and biotechnical systems and technologies,
30.00.00 - Fundamental medicine, 28.00.00 -
Nano technologies and nanomaterials, 22.00.00
- Materials technologies, 03.00. 00 - Physics
and astronomy, 11.00.00 - Electronics, radio
engineering and communication systems,
36.00.00 - Veterinary and animal science

08.00.00 — Construction equipment and
technologies,

02.00.00 — Computer and information
sciences

The data in Table 3 indicates that 5 out of 46
State University of State Sciences, related to the social
sciences and humanities, are characterized by an
overabundance of graduates (the coverage rate is more
than 100%). Taking into account the availability of
other sources of covering staffing needs, for the State
Tax Service with a coverage share of 60-90%, the
situation is not critical and will not cause a serious
shortage of personnel. For the rest of the State Tax
Service, on the contrary, there is a significant lack of
training of personnel with higher education. Thus, the
analysis of covering the need for personnel in the
context of the State Educational Service at the expense
of university graduates once again confirms the fact
that the higher education system is insufficiently
focused on the priority areas of development of the
Russian Arctic. The situation with the imbalance
between staffing needs and the output of the higher
education system according to the State University of
Social Sciences in different regions of the Russian
Arctic is different and is associated with the
characteristics of their industrial potential and
economic priorities. For example, in the Murmansk
region, one of the most dynamically developing Arctic
regions, as well as in the AZ of the Russian Federation
as a whole, there is an oversupply of university

graduates in specialties/areas of training in the social,
humanitarian and economic fields. The largest ice-
free port in Russia is located on the territory of the
Murmansk region, and the region accounts for 16.2%
of all-Russian fish production. In this regard, in
specialties related to the engineering and technology
of shipbuilding and water transport, a stable shortage
of personnel with higher education remains at the
level of 30%. It is worth noting for a number of UGSN
- “21.00.00 - Applied geology, mining, oil and gas
engineering and geodesy”, “19.00.00 - Industrial
ecology and biotechnology” - for the Murmansk
region the share of covering the need exceeds 100%.
This fact should be considered positive due to the fact
that the Murmansk region is the largest educational
center and trains personnel for the entire Arctic zone
of Russia. At the same time, for a number of other
significant UGSNSs, universities in the Murmansk
region do not train specialists with higher education at
all, which causes a significant shortage of personnel
in the region. Among these UGSN are specialties and
areas of medical training that are widely in demand in
the Murmansk region. In the current situation, the role
of interregional cooperation with territories adjacent
to the Murmansk region is increasing in terms of
training to meet the need for medical workers with
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higher education. Thus, according to monitoring data
on the employment of university graduates, the need
for personnel in the State Educational Standards
“31.00.00 - Clinical Medicine” and “33.00.00 -
Pharmacy” is 30% met by graduates of Petrozavodsk
State University - the largest university in the
European North of Russia, located in the Republic of
Karelia . In addition, the Kola branch of Petrozavodsk
State University operates in the Murmansk region,
which is the third largest university in the Murmansk
region and provides training in areas and specialties
that meet the needs of almost all sectors of the
economy and production of the Murmansk region.
The results of the analysis of the qualitative and
structural compliance of university graduates with the
needs of the economy indicate that for universities,
first of all, it is necessary to resolve the issue of
structural compliance of admission and graduation
with the chosen priorities of economic development.
Due to the insufficiency of graduates to cover the need
in absolute terms for some regions of the Arctic,
additional training and retraining of existing labor
resources, including the unemployed, and motivating
the unemployed population to work are of particular
importance. In addition, there remains the possibility
of attracting personnel from other regions as an
additional source. The need to resolve issues of
national security, economic and other strategic issues
facing the Arctic zone and of great importance for the
whole of Russia places increased demands on the
quantitative and qualitative composition of the labor
resources of the Arctic Zone of the Russian
Federation. At the level of integral values, the
potential of Arctic universities currently provides on
average about 60% of the need for personnel with
higher education. On average, another 10-20% is
covered by the positive balance of interregional
migration of graduates. A detailed analysis of
covering the needs of the economy in the context of
State Budgetary Educational Institutions showed a
more complex situation: for some State Educational
Institutions not directly related to priority sectors,
there is an overtraining of university graduates. For
other OGSN, for which training of specialists is
necessary to implement the chosen path of strategic
development of the Arctic, a lack of personnel training
has been identified. In addition to the identified
structural imbalances, there are added objective
limitations to the development of the educational
network of the Arctic: low population density, harsh
climatic conditions, reduced demographic indicators,
etc. In this regard, within the framework of university
development programs, programs for the development
of human resources in the regions to overcome, first
of all, structural disproportions in the training of
personnel of the AZ RF, it is advisable to implement
the proposals considered.

Conclusion

Features of the development of the education
system in CATUs and ONPs of the Arctic regions of
the Russian Federation - consideration of this issue
seems extremely relevant, since currently the issues of
development of the Arctic regions and the Far East are
coming to the fore and acquiring special importance.
In his message to the Federal Assembly on January 15,
2020, President of the Russian Federation Vladimir
Vladimirovich Putin voiced proposals for improving
demographic policy, including the development of the
social sphere and education. In particular, it was
proposed to ensure a phased transition until 2023 to
the organization of free healthy hot meals for primary
school students; cover at least half of the country’s
teachers with a professional development system;
continue to create new places in nurseries; modernize
the material base for additional education for children;
annually increase the number of budget-funded places
in universities, and also, as a priority, transfer budget-
funded places to regional universities in those
territories where there is a shortage of doctors,
teachers, and engineers. This specifically applies to
the Arctic territories, where the personnel requirement
in the social sphere is somewhere around 25-30
percent. The set of proposed measures will make it
possible to increase the availability of quality
education, of course, in the Arctic and the Far East,
and also to respond more flexibly to the needs of the
labor market in this macro-region. However, in order
to achieve the goals set—»bringing the indicators of
social development of the territories of the Arctic zone
(this task, as you know, was set by the president) to
and above the Russian average—requires serious
consolidation of the efforts of both federal and
regional authorities. This is why we have gathered
today to discuss these issues; in the Arctic zone, the
following problem is still acute - the migration
outflow of the population: more than 300 thousand
people in 15 years. Among the main characteristics it
is necessary to mention the outdated material and
technical base of educational institutions, many
emergency schools, kindergartens - up to 30-40
percent, and in some regions even higher. The
proportion of emergency and dilapidated housing is
high — up to 40-50 percent. It is also necessary to
mention the lack of an effective system for predictive
assessment of personnel needs for specialists with
higher and secondary vocational education - we
specifically considered these issues at the council, and
if you remember, very seriously. According to
forecasts from the Ministry of the Arctic, by 2035 we
must create 200 jobs there. But we do not have a
unified system for assessing the quality of Arctic
programs and a methodology for determining the
professions that are necessary to work in the Arctic
regions. In fact, the situation is as follows: 80 percent
are mid-professional specialists, and only 20 percent
are with higher education. This is also forecast data,
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but in reality it turns out the other way around: there
are more personnel with higher education, and,
unfortunately, there are more people with secondary
and secondary vocational education.

Monitoring, analysis and decision-making for
more precise “tuning” of the structure of admission to
universities in accordance with the development
priorities of both each region individually and the
entire macro-region as a whole. Establishing close
contacts with leading employers in the regions who
could correctly transmit personnel orders by level of
education and by areas/specialties of training. This
information is important for setting up regional
models for forecasting personnel needs and for
assessing structural changes in the composition of the
regions’ labor potential.

Development and coordination of a unified
scenario for the development of the region to provide
a unified information field for decision-making by
executive authorities, educational organizations,
employers, and citizens. Application of the concept of
creating a “transparent information environment”
aimed at timely informing all interested users
(government, business, education, individuals) about
the past, present and future of the labor market in an
understandable and accessible form.

Using tools to visually inform applicants and
graduates about in-demand professions in the region
in the format of professional charts and “employment
barometers.”

It should be noted that an important element in
improving the staffing system of the economy is not
only the formation of a scientifically based forecast of
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IIUKAJIOBBIE CEMENCTBA CICADELLIDAE COBPEMEHHBIE BPEJUTEJU XJIOIMYATHUKA

Annomauyusn. B cmamve npedcmasnenvt pe3yivmamul U3yyeHus epeoumerieli XI10nK0BblX Hoael U3 cemelucmaa
Cicadellidae, 6udosou cocmas, 6pe0OHOCHOCMb, XAPAKMEDP HAHOCUMO20 6pedd, eCMeCmEeHHble 6pacu U
PEKOMEHO08ANbL COBPEeMeEHHble Mepbl bopbbbl. Paccmompensl 6onpocsl pazpabomku MamemMamuieckux mooenet
PA36umus U pacnpoCmMpaHeHus 6PEOHbIX OPSAHUIMO8 CENlbCKOXO3ANUCMBEHHbIX KYAbNYD, NOCMPOEHHbIX HA OCHOBE
cneyuguky nonynayull, xapakmepa ux peakyuii Ha akmopuvl cpedvl, Ymo Odaem B03MOICHOCIL MOOEIUPOBAMb
OUHAMUKU NONYIAYUL epedumencii U 3pheKmusHo ynpasisamo UMu.

Knrwouesvle cnosa:. yuxadosvie epedumenu, 6uUO0B0U COCMAS, paA3Gumue U pacnpoCmpanenHoCmy,
8DEOOHOCHOCMb, €CIECBEHHbLE 8PA2U, XTONYAMHUK.

Beenenue OpraHU3alUOHHOM MPUMEHEHHE HAMEIOLIIXCS

VK 632.7.753 PEKOMEHAANNH, 3aIUTHBIX U TEXHHYECKIX CPEACTB.

ITo BceM peKOMEHJI0BaHHBIM 3aIIUTHBIM CPEACTBAM

PaspaboTanHbIe, peKOMEHIOBAHHBIC HAYYHBIMH 0TpabOTaHbI TEXHOJIOTHSI M TAKTUKA UX IPUMCHEHUS.

VUPSKACHUAMH M HAXOIAIIMECS Ha BOOPYXCHUH B mocnennue roapl B pecnyoiauke Y30ekucTaH

CEIIbCKOXO35MCTBEHHOIO TMPOU3BOCTBA 3AlUTHBIC CIIOKHJIACh CJIOXKHAsh (pUTOCaHUTapHAs OOCTaHOBKA,

Mepbl 00ECIEUYMBAIOT JOCTaTOYHO 3(H(HEKTUBHYIO CBSI3aHHAsl C YBEJIIMYEHHUEM IIOCEBHBIX IUIOLIAJEH

00pb0y C KOMITJICKCOM BPEIHBIX OPTaHHU3MOB. 3CPHOBBIX KYyJBTYP B OpPOIIACMOM 3EMIICACIUU U

Her BpemHbIX OOBEKTOB, IPOTUB KOTOPBIX W3MEHEHHMS B CUCTEME XO3SIHCTBOBAHUS

CEIICKOXO3SMCTBEHHOE MPOU3BOJICTBO OBLIO  OBI BO3JIC/IBIBAHUS CEIbCKOXO3AUCTBEHHBIX KYJIBTYpP, B
OeccubHO. 3ajaua 3aKIOYACTCs B MPABHIBHOM H OCHOBHOM XJIOMMYaTHHUKA U 3epHa [1-3].
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Bakneiinmedn 3amadeil  CeIBCKOTO XO3SHMCTBA
VY30ekucTaHa ~ ABISAETCSA ~ POCT  MPOU3BOJCTBA
BBICOKOKQUECTBEHHOTO 3epHa W Xiomka. OmHako B
CHIIy TEIOTO psAga OOBEKTHBHBIX M CYOBEKTUBHBIX
MIPUYHH YPOKafHOCTh U BAJIOBOH cOOp 3epHA XJIOIKa-
CBIPIIa CYIIECTBEHHO Kojebiercs mo romam. B
OTHeNbHBIC TOIBI Ha CHIDKEHHE BajoBOTO cOopa
BBICOKOKQYECTBEHHOT'O 3epHa MIIEHUIIBI 31
XJIOMYAaTHUKA OTPULIATENHHO BIHUSET MaccOBOE
Pa3MHOKEHHE Pa3ITUYHBIX BHJIOB BPEIHBIX
oprauu3mos [1-3].

Ton 3a romom  pacmmpsercs apeain
pacipoCTpaHEHUsl TaKUX OMACHBIX BpEAUTENeH, Kak
LIMKAOBEIE.

B  ychmoBusx — V30ekucraHa — IIMKaJOBEIC
BCTPEYAIOTCS B CaMBIX Pa3HOOOpa3HBIX OHWOTOMAX.
Onu MPEIIOYNTAIOT MOJIEBBIE KYJBTYPHI,
TPaBSIHUCTHIE COOOIIECTBA, MX MHOTO Ha KYCTapHHUKAX
1 AepeBbsx. [IMKagoBBIX MHOTO Ha H3JIIOOJCHHBIX
HUMH KYJIBTYPHBIX U JUKHX PACTCHHSIX.

[{ukamoBble MHOTOYMCIIEHHAS B COBPEMEHHYIO
AMOXY TpyNIa HACEKOMBIX, MOITOMY OOIIee YHCIIO

IUKAJOBBIX  €I€ MOJHOCTBIO HE  BBIABJICHO,
UCCIIeloBaHUS B 3TOH  obiacTh B MHpe
POJOIKAOTCS.

B VY306ekncrane mukaasl pacrpoCTpaHEHbI I10-
pasHOMYy.

B CesepnoMm VY306ekncrane Bcrpeuaercs 208
BHUJIOB LMKAJOBBIX, B 3epaBIIaHCKON nonuHe 207
BHJI0B, B FOxxHOM Y36ekucrane 173 Buma [4]. U mo
ceenenusM [.K. JlyboBckoro B depraHckoil TOoTHHE
236 BumoB [5].

Bcero Ha XJIONMKOBBIX MOJISAX OOHApPYKEHO 72
BH/JIa IIUKAIOBBIX, U3 KOTOPBIX 50 BUOB MOBPEKIAIOT
pa3nUYHbIE CENbCKOXO03AHCTBEHHBIE KYIbTYPHI. [4].

OnpenensaTs IMKaJX JOBOJBHO CIOXHO, IIO
TMIOCJICIHUM JIAHHBIM OTIpeJieJIeHne UIET HE TOJIBKO I10
MopdosoruyeckuM TpU3HAKaM, HO, TJIABHOE, II0
CTPOGHHMIO  TEHHUTAJIBHOI'O  ammapara  camIa,
MOCKOJNIBKY 10  O3THM  MOP(OIOTHYCCKHM |
AHATOMHYCCKIM OCOOCHHOCTSM OTIIMYAIOTCS MHOTHE
POIBI ¥ BHIIBL

Ha XJ0mKOBBIX MMOJIIX OOWTArOT pa3HbIe BHIBI
UK, HO HE BCE SBIIAIOTCS BPEAUTEISIMU.

Hexoropsble BUIbI ABIAIOTCS HEUTPAIBHBIMU, UX
KOJINYECTBO HE JOXOINT 0 SKOHOMHYECKOTO ITOpora
BPEIOHOCHOCTH, 17071 OHH obutaror  Ha
BCTPEUAOLINXCS COPHAKAX CPEeOH IOJIeH WM B HX
OKPY)KECHHUH.

WHTtepechl pa3BUTHSL  CEIBCKOXO3SICTBEHHOTO
MPOW3BOJCTBA TPEOYIOT NPOBENCHUS MOCTOSHHOM,
IUTAHOMEPHOH OOpHOBI C BPEIUTEISIMH CEJIBCKOTO
x03s1iicTBa. JTa OOpHOa MPOBOAWIACH W MPOBOTUTCS
MEXaHUYECKUMH, XUMUYCCKAMH U OHOIOTHICCKUMHU
criocobammu.

Camplii eCTeCTBEHHBIH, a TIOTOMY U Pa3yMHBIH,
6uonmornyeckuii crmocod OoprObl. Ero mprmMeHeHme
HamOoJlee pAMOHANBHO YYHTHIBAET HEOOXOANMOCTH

COXpaHEHHs SHTOMO(aroB, akapu(aroB ¥ HaCEKOMBIX-
ONbUIUTEIIEH.

Kpome Ttoro, 3toT crmocod mprobperaeT 0cobo
Ba)KHOE 3HAYCHHE €IIIE€ U MOTOMY, YTO YacCTO MPU 3TOM
pemraeTcst 3aja4a HE MOJHOTO YHHUTOKCHHUSI KaKOTO-
100 BHIA, HO TIONJICP)KaHUSI €T0 Ha HEKOTOPOM
MIOCTOSHHOM 110 YHCJIEHHOCTH YPOBHE B HEIIX
COXpaHEHHsI paBHOBECHS B OUOIIEHO3E.

CienoBarenbHO, BBISBJICHHE M YTOYHEHHE
BUJIOBOTO  COCTaBa  BpeOUTENel  XJIOMYAaTHHKA,
OTIpeJieTICHNE UX BPEIOHOCHOCTH HanboJiee OMacHbIX
BUJIOB, M3yY€HHE ECTECTBEHHBIX BparoB M
PEKOMEHIALMsI COBPEMEHHBIX Mep OopsObl B
ycnoBusAX — Y30eKkucraHa H  SIBISIIOCH  IEJIBIO
HUCCIIEIOBAHUI.

MaTepuajabl 4 METOAMKA PaGOTHI.
Matepuanom It HACTOAIIECH pabOTHI SBUIIHCH 5
JISTHUE UCCIICIOBAHMS, TIPOBEIEHHEIC B Y 30€KHCTaHE.

[IpoBoammmch cOOpBHI, HaOJII0IeHus,
3KCIIEPUMEHTHI U YUETHI.
Hcnonp3oBanuck OO0ILENPUHSATHIE B

OHTOMOJIOTHMHM MCTOJHMKH H CIICHHHAJIbHBIC MCTOJHUKHU

[5].

Pe3ysibTaThI HCC/ICA0BAHMIA:

Bcero nHa xnomkoBeix moisx B 2018-2022
oOHapykeHO 72 BHIa NUKaJ, W3 KOTOPHIX 50 BHIOB
MOBPEXKIAIOT pa3IMYHBIE CEIHCKOXO3SIHCTBCHHEIC
KYJBTYpHI

HccrnenoBanms TpoBeeHHBIE B E€CTECTBEHHO-
HCTOPHYECKUX 30HAX BBIPAIIMBAHMS XJIOMYAaTHUKA
MMOKa3aJId, YTO XJIOMYaTHUK CHUJIBHO MOBPEXIAIOT
TOJIKO 6 BHJOB ILHKAaJ, YCTHIPE BHAA W3 HUX W3
cemeiictBa Cicadellidae u nmBa Buma u3 cemeiicTBa
Cicadidae.

Bpen oT BUIOB, BPEIOHOCHBIX HA XJIOMYATHHUKE
3aKIIF0YACTCS B CICAYIOUICM: MHATAHUE KICTOYHBIM
COKOM Ha KyJBTYpe OCIa0JIIeT pacTeHHE, HO OHO HE
TOIBKO  ocnabeBacT,  BBI3BIBACTCS  YTHETCHHUE
pacTeHuil, HO U CHIXaeT ypokaitHocTh Ha 10-12%.

JlBa KpymHBIX BHAA LMUKaJI M3 CEMEHCTBA
Cicadidae moBpexmaroT pacTeHHsl XJIOMIaTHAKA TIPH
oTkuaake sutl. IloBpekaeHuns, BEI3HIBAEMBIE CAMKAMHU
LUK IPU OTKJIAJKe ULl OBIBAIOT CYIIECTBCHHBIMU H
MoryT goxoauth 10 20-25%.

[{uxagoBpie — 3TO HACEKOMbIE C KOJIOILE-
COCYIIIUM POTOBBIM armapaToM, IO3TOMY MHOTHE
BUIBl  SIBJIAIOTCS  TIEPCHOCYUKAMH  BHPYCHBIX
3aboJieBaHUH.

Eme B 2000 romy, B cBOeH JOKTOPCKOM
muccepranmonHoii  pabore  KoxeBHukoBa A.l.
yKasplBajia TpH HamboJiee BPEJOHOCHBIX BHJIA LUK
u3 cemeiicta Cicadellidae [4]. Dto Empoasca
meridiana Zachv., Kyboasca  bipunctata Osh.,
Austroagallia zachvatkini Vilb.

Curyanusi He W3MEHHWJIACh M JI0 HACTOSAIIETO
BpeMeHH. OTH TpPH BHAAa W B HACTOAIIEE BpeMs
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BCTPEUAIOTCS TMOBCIOAY HA TONSAX U SIBISIOTCS
HanboJiee BPeIOHOCHBIMH.

HccreoBanus OKa3ajM, YTO 3TO MHOTOSIIHBIE
BUJIBI.

Bce tpu Buna nmkan us cemeiicrsa Cicadellidae
HEOOJIBINNE [HKAIBI, OYCHH IOJBHKHBIC, XOPOIIO
MpbITaroIIme (GOPMEI.

[pu MOSIBIIEHWHU YeIOBEKA Ha XJIOMKOBOM IIOJIE
OHHU B3JIETAIOT B OOJBIIOM KOJMYECTBE M B TaKOM
COCTOSIHUM WX TPYAHO y3HaTh. XOTS XapaKTepHbIE
0COOEHHOCTH MpeICTaBUTENCH cemeiicTBa
Cicadellidae sT0 Hamuume mnphIraTeNbHBIX 3aHUAX
HOT, KOJIIOIIE-COCYIIET0 POTOBOTO ammapara |
XapaKkTepHOE KOMIAKTHOE CTPOCHHE Tea.

Habmonennss mokaszanmu, 49ro  Empoasca
meridian Zachv. BeIicackiBaeT pacTHUTENbHBIE COKH,
MUTAsICh Ha HIKHEH CTOPOHE JIMCTHEB XJIOMUATHHKA,
B pe3yJbTare Ha BEPXHEH CTOPOHE JIUCThS MMEIOT
MpPaMOPHBIN OEJTO-TIATHUCTHIA BH/I.

C mosiBIEHHEM BCXOOB KYJIBTYPHBIX PAaCTEHHI
Empoasca meridian Zachv. mepexoaut Ha HHX C
COPHSIKOB M IIMTAE€TCS HAa KYJIBTYPHBIX PAaCTEHUSX,
MPEANOYMTAS XJIOMIATHUK.

HawuGosnbliree KOJIMYECTBO ITUX BpEAUTENEH Ha
XJIOITYaTHUKE HAOJIOaeTCsl B KOHIE Masi, B UIOHE U

ceHTsope.

Ipu nmoepexxnennn Kyboasca bipunctata Osh.
JIACTHSL XJIOMYATHHKA 00€eCIBEUNBAIOTCSL,
CKPYYHBAIOTCS W HEPEIKO OIAJAl0T, HHOTIA

TIOKPBIBAIOTCSI BAOJIb )KUIJIOK OypPBIMHU MSATHAMH.

Austroagallia zachvatkini Vilb. ortinuaercs or
HpenbIyIaX ABYX BHAOB pa3MepaMH, OHa KpyITHee
o1 3,7 10 3, 9 MM. ¥ 3aMETHBIMHU YETHIPbMS YEPHBIMHU
OKpYIJIBIMM ~ MSTHBIIIKAMH ~ Ha  TEMEHH H
nepeTHECTHKE.

Bce tpu Buna noaudaru.

B kauyectBe Mep XUMHUYECKHX OOpBOBI, Ipu
MPEBBIIICHUN 9KOHOMHYECKOTO nopora
BPEIOHOCHOCTH MOXHO pekoMeHnoBatb 20% 3M.K.
IMunapkunr 0,15 n/ran 20% sm.x. DuToNmyq0 0,2 11/Ta,
3 PEKTHBHOCTH KOTOPBIX COCTABHIIA COOTBETCTBEHHO
92,3% un 93,1%.

Iukanoseie u3 cemeiicrsa Cicadellidae taxxe
Kak U Jpyrue HaceKOMBIE, II0BEPraloTCs HallaICHUIO
€CTECTBEHHBIX BparoB, KOTOPbIE CHIDKAIOT —HX
YUCIEHHOCTh. OOHApYKEHBI Mapa3uThl U3 CEMEHCTB
Tromididae, Dryinidae, Dorilidae. Bonee
adpdextuBrbMEU ObLTH Dryinidae [4].

Ha coBpemeHHOM »JTane crnequaiu3alid |
WHTEHCH(UKAWK  3eMIIeAeNHs, B  CBA3U C
HEOOXOAMMOCTBIO  OOIIEro  COBEpIICHCTBOBAHMS
CTpaTernd M TAaKTUKW 3alUThl PACTEHUH, PE3KO
BO3POCJIO 3HAYCHHE MPOTHO30B PACIPOCTPAHCHUS U
pa3BUTHS  BpeOMTENel  CeIbCKOXO3SHCTBEHHBIX
KyJBTYp, B TOM YHCJIE LUKaIOBHIX. Vcroap3oBaHue
MaTeMaTHYeCKUX METOJOB, IIOCTPOCHHBIX Ha OCHOBE
cnenu(rKA TOIMyJAIIA, XapakTepa UX peaknuid Ha

(axTOpBI cpelpl, AaeT BOZMOXKHOCTH MOJIEITMPOBATH
JUHAMHUKA ~TONYJALUH IHUKax H  3PPEKTUBHO
YIpaBJIATh UMU [6].

Bonee Toro, MatremMaTndyeckoe MOAEIMPOBAHNE
mpomecca  AWHAMHAKK — TOMYJSALUH  BpPEOUTENCH
MPECTaBIsIeT COOOW CIIOKHBIH MHOTO(aKTOPHEIHA
KOMILJIEKC, TI€ Hapsiy C CYLIeCTBEHHBIMU (PaKTOpamMu
ﬂeﬁCTByIOT MCHCEC CYHICCTBCHHBIC W HE3HAYUMBIC.

Ouenn qacCcTo MareMaTu4dcCKas MOJCIIb u
OMITMPUYCCKas KprBas HC COBIIAAar0T U3-3a TOro, 4To
HaJIM4uc HC3HAYUMBIX (baKTOpOB 3aTCMHAIOT

OCHOBHBIE CTOPOHBI HCCIJIEAyEeMOro Ipolecca |
HEKOTOpPbIE CYIIECTBEHHBIE (DAKTOPBHI, NPUAAIOIIHE
JTAHHOMY TIPOLIECCY ONPENICJICHHBIH XapakTep, MOTYT
OBITh HE YUYTCHBL.

Kpome TOro, MHOTOYHCIEHHOCTH (DaKTOpOB
CcrocoOCTBYET Pe3KOMY BO3PacTaHHIO 00beMa padoT,
CBSI3aHHBIX CO COOpOM M 00paboTKOW WH(pOpPMALUH.
PaboTel B 3TOM HampaBIeHHH HWMEIOT OO0JbIIOe
MpaKTUYECKOE 3HaYEHHUE, ITOCKOJIbKY pallOHUpOBaHUE
BBICTYIIA€T B KAQUECTBE CYIECTBEHHOI'O JJIEMEHTa BO

MHOTHX  HCCJICJOBaHMSX, B  YacTHOCTU  IIpHU
IIPOTHO3UPOBAaHUU YHCJIEHHOCTH JUHAMUKU
HNONYJAUMM LMKAJAOBBIX BpeAMTENEH, pa3MepoB

3apaXeHHBIX IUIOIIAJCH BpeauTesieM, NaThl (CPOKH)
MOSIBJICHUSI BPEUTENS, IIIAHUPOBAaHIE MEPOIPUATHI
no Oopebe ¢ BpeAWTENsIMH, NPH aHAIHM3E NPUYNH
BCIIBIIIEK PA3MHOKEHUSI BpeauTenei u T.11. [2,6].
Marematiueckue METOJBbl POTHO3MPOBAHUS

OUHAMHAKA TIONYJSIIMHA [HWKAJOBBIX BpEAWTENeH
XJOMYAaTHUKA  3aKJIIOYaeTcs B HMCIIOJIL30BAaHUM
HMEIOIIUXCS JTaHHBIX 0 XapaKTePUCTUKAX

[IPOrHO3UPYEMOTO 00BbeKTa, 00PabOTKE STHX JaHHBIX
MaTeMaTHUYECKUMH  METOJaMH, B  IIOJyYeHHH
3aBHCHUMOCTH CBSI3BIBAIOIICH 3TH XapaKTEPUCTUKHU CO
BPEMEHEM U BBIYUCICHUM C IIOMOIIBIO HalJCHHOU
3aBUCHMOCTH XapaKTEPUCTHK M3Y4aeMOro 0ObeKTa B
3aJaHHBII ~ MOMEHT  BpEMEHHU. [Monmynauro
LUKAJO0BBIX BpEeIUTENeH XJIOMYaTHHKA, COIIACHO
[2,6] MOXHO paccMaTpuBaTb KaK HEKOTOPBIH
mporiece, MpeACTaBICHHBIH CXeMOU, M300paKCHHOM
Ha pucyHke. CoBokymHOCTh mapamerpoB (Vi, Vo, ...,
Vo) u (21, Z», .., Zm) obpasyer Bxom 0ObeKTa
uccienosannii u coBokymuoctb (Y1, Yz, ..., Yk) -
BbIXxOA. O4eBHIHO, YTO BXOABI M BBIXOJ OOBEKTa
MOTYT paccMaTpuBaThCs KaK HEKOTOpbIE
MHOTOMEPHBIE BEKTOPHI B IPOCTPAHCTBE IAPaMETPOB.
Tak, npns BekTopa V IHPOCTPAaHCTBO HUMEET n
n3MepeHui, A Bekropa Z - M M3MEpeHHi, a s
BekTopa Y - K m3MepeHuii.

Breixoq oObekra cBs3aH € €ro BXOJaMu
OIpeieTICeHHBIM 00pa3oM, HampuMep, C IOMOLIBIO
omeparopa F,

Y=F(,2)
XapaxkTepu3yeT

1)
KOTOPBIi JAHHOT'O

00BEeKTA.

CTPYKTYpY
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Vi V2 Vi
21 Vi1
—> EEEEE—
z
2 ITomyisus BpeIHBIX y2
IMUKATOBBIX
Zm Yk
L EEEEEE—
Pucynok 1. BzaumopneiicTBus 00beKTa HCCIeJOBAHMS U BIMSIOMMX HA
Hero paKkTopoB
OTbICKaHMe KOJIMYECTBEHHOU CBSI3U Jisi  HaxoKAEHHWS aHAIUTHYECKOW  (OPMBI

napameTpos (1), T.e. moJHoe pacKkpbITHE oneparopa F
U COCTaBJSIET CYLIHOCTh 33Jayd PaccMaTpHBaEMOTr0O
oObekTa. B pesynbrare MoaenpoBaHus IMOJTydaeTcs
MareMaTHdecKast MOJIENb 3TOr0 OOBEKTa.

B Bepaxkennu (1) mHOXKecTBO V 00pasyer (B
TEpPMUHAX SKOJOTHH) COBOKYIMHOCTh OHOTHYECKUX
(hakTopoB, Z - COBOKYIIHOCTh aOHMOTHYECKUX
(daktopoB, a Y - COBOKYIHOCTH (PaKTOpOB,
XapaKTepU3YIOIUX MONMyJsiuuio Bpeauteneid. HMmu
MOTYT OBITh TaKHWe IIOKa3aTelH, KaK YHCICHHOCTh
(TUTOTHOCTB) BpEOUTENICH, pa3Mephbl 3apaKEeHHBIX
Iomanei CeNTbCKOXO035ICTBEHHBIX KYJIBTYP
BPEIMTEINSIMH, 1aThI MTOSIBJICHUS BPEIUTENEH U T. 1.

Honyctum, uro B Bepaxkeruu (1) Bexropst Y, V,
Z nocTynHbl HaOJIOAEHUIO U KOMIIOHEHTBI HX MOTYT
OBITH M3MepeHkl. Torna, eciti CTpyKTypa oneparopa F

HU3BCCTHA, TO 3ajga4dya MaT€MaTU4CCKOIO
MOJCINPOBAHUA JUHAMHUKH nonyJsinun
CEIIbCKOXO03SIHCTBEHHBIX BpCHHTeHeﬁ,

3aKJIIOYAIOIIASCS B yCTAHOBIICHUHN BIHMSHUS (PaKTOPOB
OMOTHYECKOW W a0MOTHYECKON Cpenpl Ha AWHAMHUKY
MNOMYJISIUM  CENbCKOXO3SMCTBEHHBIX BpEAUTENCH],
CBOAWTCS K OTBICKAHWIO HEU3BECTHOTO BEKTOpa
napameTpoB A = (ai, @z, ..., ds), KOMIIOHEHTaMH
KOTOpOFO SABJIAKOTCA  BCIHMYHHBI, 3aBUCAINIHMC OT
(hakropoB V u Z.

Pemenue 310 3agauu IMO3BOJSET MEPEUTH K
KpYry MpoOJieM, CBS3aHHBIX C pEIICHHUEM 3alad
MPOTHO3UPOBAHUS TUHAMHUKH MTOITYJISIIUH IIHKATOBBIX

Bpez{HTeneﬁ XJIOIMYaTHHUKaA u BLIpa6OTKI/I
OIITUMAJIBHBIX IIJIAHOB 60pB6H C HUMHU.
I[OHYCTI/IM, 4qTo JJIA HEKOTOPOro

9KOJIOTHYECKOTO Tpolecca HalilleHa aHaIuTHYecKas
dopma BeIpakeHus (1) T.e. ompeneneHbl 3HAYCHHS
napamerpoB BekTopa A. Ilpenamonoxum, dTO
MOJIy9I€HHAsI MOJIENb, ONTUChIBaeMas Beipaxkeruem (1),
aJiekBaTHa  WcclelayeMoMmy — mpoueccy.  Toraa
OMpPECACIICHUE 3HAYCHUA Yt Ha BbIXOIAC MOJACIIN
HekoToporo Oyayuero Mmomenra t+1 m cocraBmuser
CYIIHOCTbH 33J]a4yl IPOTHO3UPOBAHUsI JIsl BeKTopa Y.

BhIpakeHUs (1) MCHONB3YIOTCS pa3IMYHBIC METOIBI.
[Tockonbky (akTOphl OMOTUYECKON U aOMOTHYECKOM
Cpelsl MOXXKHO PACcCMAaTPHUBATh KaK IIOJAMHOXKECTBA
MHOKECTBA BXOJHBIX (JaKTOPOB, T.€.

X=Vrnz
TorJa BEIpakeHue (1) mpumer Bux:
Y=F(X) )

Bripaxenue (2) 3anmuiieM B BUIE
Ym= fm(xml, Xm2, ..., Xnm)
TJI€ MHAEKC M TTOKa3bIBaeT BH/J] BPEIUTEIS.

Takum o6pa3zoM, BeipakeHHe (3) B 001mIeM BuIe
MOKa3bIBaET B3aMMOCBSI3b JMHAMUKU MOMYJISLUH
LUKAJIOBBIX BPEIMTENICH C BIUSIOIUMUA Ha HETO
(axTopamu.

Kak Obuto ckazaHo BbIIIE, TPOTHO3HPYEMBIMHU
rapaMeTpamMy TONYJISIUK  BpeaurTeneit (Ym) MOryT
OBITH TaKHe €€ XapaKTePUCTUKH, KaK YHCICHHOCTb
(IIOTHOCTB), pa3Mepbl  3apa)KEHHBIX  IUIOMIAJICH
CENTbCKOXO3SICTBEHHBIX KYJBTYD, NaThl IMOSBICHUS
BpenuTene u np., a ux m3Mmepurenn ((pakTopsr
OMOTHYECKOIT n abnoTnuecKoit cpens)
YCTaHaBIMBAIOTCA CHENHUATICTOM, XOPOIIIO 3HAFOLUM
00BEKT MPOTHO3UPOBAHUSI.

Just  BBISBICHHS — QHAIMTHYECKOTO  BUJA
BbIpaXeHHUs (3) NMPUMEHSIOTCA pPa3IMYHBIE METOJIBI
uaeHTH(GUKAIUU. MBI OCTaHOBUMCS Ha METOJe
rpymnmnoBoro yuera aprymenToB (MI'YA).

ensto MI'YA sBnsieTcs nony4eHue pe3yibraTa
noJHOro nepebopa mo Kpurepuro cenekiun. MI'YA
OTHOCHUTCSL K TpyIIle METOJO0B, OCHOBAaHHBIX Ha
MaTeMaTH4ecKoi 00paboTKe TaHHBIX IPEIBICTOPUH 1
IpeAHa3HayeHa Il pEIICHHS TaK Ha3bIBAGMBIX
HMHTEPIOJSINOHHBIX 3a1a4 TEXHHUYECKOH
knbepHeTHKH. [IpuMepaMn Takux 3amad SBISIOTCS
3a7a4yd paclo3HaBaHUs 00pPa30B, MPOTHOZUPOBAHUS
CIIy4aifHBIX IPOLIECCOB, HACHTU(DHUKALIMN CTPYKTYPHI
W MapaMeTPOB CIIOXKHBIX OOBEKTOB IO pe3yJibTaTram
HaOJII0ICHUS X PabOThI, ONTHMAIBHOTO YIIPABICHUS
C ONTUMHU3AIMed NPOrHOo3a. OTHU IepeyrCIeHHbIE
3aa4d B NPUHIMIE MOTYT OBITh pEIIEHBI IpH
MOMOIIM TTOJIHOTO Tepedopa BCEX BapUAaHTOB IO

®3)
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KPUTEPHUIO, HA3bIBAEMBIM KPUTEPHEM  CEIIEKLIUU.
Bri0op Takoro Kpurtepus SBISETCS BPUCTHUECKHM,
T.€. MPUHAMJIEKUT NPOTPAMMUCTY U OINPENENAETCS
LENBIO PELICHNUS 3a1a4H.

[Momueii mepeGop MPOUCXOTUT B IIPOIIECCE
MOCTENEHHOTO  YCIOXXHEHUS  MaTeMaTH4eCKOTro
ONHCaHMs WU Mozenu. IIpu 3ToM ycloxHeHne et
JUCKPETHO, T.€. B KQXKJIOM Psy 100aBIAIOTCS HOBBIE
YJIeHBI, MO0 MOBBIIIAETCS CTENEeHb MOJIMHOMA, 0O
TO U JApyroe TMPOUCXOAUT  OJHOBPEMEHHO.
ITocrenenno YBEJIUYHUBAsI CJI0’KHOCTB
MaTeMaTHYECKOW MOJIENTU U 33aBas P TUCKPETHBIX
3HAUECHHH ee KOI(P(PUIMEHTOB C  HEKOTOPHIM
HEeOOJBIINM IIaroM, MOXKHO OPraHHW30BaTh ITOJHBIA
nepe0op BceX BO3MOXKHBIX BapHaHTOB MOJEIH IO
YKa3aHHOMY KPHTEPHUIO CEJICKIIMH M TaKUM 00pa3om
HaiiTn camylo XOPOIIYIO MOJIENb (m3
MPOCMOTPEHHBIX). Hanudne MHHHMyMa KpHTEPHS
CeJIEKIMU  JaeT  BO3MOXHOCTb  HAXOXKICHHS
€IMHCTBEHHON MOJEIN ONTUMAJIbHOM CJIOXHOCTH.
Metonom ITOMCKa SBIISCTCSA II00YEpeIHOe
anpoOupoBaHue Mojelel (epedop).

Nwmerotces pasnuunsie anroputMel MI'YA [7, 8],
KOTOpBIE OTIMYAIOTCS APYr OT JApyra IO BHIY

annpokcumupymoomed  gyakumun.  OmHuM  ©3
AITOPUTMOB SBIISIOTCS MOJUHOMHUANIBHBIE AITOPUTMBI
MI'VA. DOtu anropuTMsl HCHONB3YHOTCA — AJS
OCYLIECCTBIICHHASI ~ MHOTOPSITHOM  CENISKIMH  TIpH

pelieHur 3a1a4 [OUCKa ONTHMAIBHON MOJENH,
3a/1aBaeMBIE B BHJIE CTEIIEHHOTO MTOJIMHOMA.

CoryiacHO  MOJMHOMHUAIIBHBIM  &ITOPUTMAM
MI'VA nomHoe ommcanue oobekra (3) 3aMeHseTcs
HEKOTOPHIM HA0OpPOM, TaK HAa3bIBAEMBIX YaCTHBIX
OMHCAHWH, KOTOpBIC SBIAIOTCS (DYHKIMSIMH JABYX
apryMeHToB. B mepBoM psay CeleKuuu YacTHbIE
OIIMCAaHUus UMCKOT BU .

Y= fic Xig, Xua)
BO BTOPOM U MOCTEAYIONINX PsIax:
Yik=fc (Yirk , Yiak+1)

B kauectBe amnpokcumupyromux ¢yakouit fi
HCIIOJB3YIOTCSI TIOJIMHOMBI HE BBIIIE BTOPOH CTEMEHH
OTHOCHTENBHO JBYX apryMEHTOB, Ha MEPBOM PSIIy
CENEKITHHN:

Yik=ai® + an®Xj + ar@Xi + an® XX +
ai X + anXi?
Ha BTOPOM U IHOCIICAYIOIINX PSAIax:
Yik = ai® + ai®Yirk + ai@Yia) + ai®Yia Yol +
ai Y1) + ai®Yiy,?

31ech i - yucio psagoB cenekimu, i = 2,3, ..., N;
K - uncno wactHbIX omucanuit, k = 1, 2, ..., Ci?;

j=1,2 ..,N-1; I=j+1,j+2, ..., N
rae N - 4HCIIO apryMEeHTOB.

KoadpdummenTst YaCTHBIX OTIHCaHUH
OTIPEICTISIFOTCS o JIAHHBIM obyuarorieit
nocienosarensHocty (OID), s gero mpumMeHsieTcs
METOJl HAMMEHbIINX KBaapatoB. CliefyeT OTMETHTH,
YTO C LENbI0 IOJYYEHUS] YCTOMYMBBIX pPEIICHUH
HMCIOIIUICS HAa0Op MaHHBIX pasfenaseTcs Ha

00y4aronryro ¥ HMpOBEPOUYHYIO ITOCIIEI0BATEIHHOCTH
(T11D).

CreneHp  PEryIsIpHOCTH  OICHHUBAeTCS IO
BEIMYMHE CPEOHEKBAIPATHYCCKOH OMMOKKH Ha
OTHEIBHOM  TNPOBEPOYHON  IOCIEAOBATENBHOCTH
(uImercss MUHIMYM 3TOH OIIHOKH).

Jna momydenuss Hamboyiee  PETyJSPHOTO
MAaTEMATHUYECKOI'0 ONMCAaHWUA B Ka4YC€CTBEC KPUTCPUA
CEJNIeKIIMU MOXKHO UCIIOJIb30BaTh MO0 KOIPPUIIEHT
KOPpEesLHH, 6o BEITMYHHY
CPETHCKBAIPATUYCCKON OIMIMOKK WM3MEpPCHHUU Ha
OT/IEJIEHON IIPOBEPOYHON MOCIIEA0BATEILHOCTH.

Kputepuii peryasipHOCTH UMEET IPEUMYIIECTBO
B TOM, YTO OH BECbMa IUIABHO H3MEHSETCS IpH
VBEIIMYCHUU  CIOXKHOCTH ~ MOJENH, 9YTO  JaeT
BO3MOXKHOCTh OTKa3aTbCsi OT TMOJHOTO Iepedopa
MoJlellel W TPUMEHHUTHh MHOTOPSIHBIC alTOPHUTMEL
MI'VA, npu KOTOPBIX 1O KPUTEPUIO CPABHUBACTCA
TOJIBKO YacTh MOZEJIEH.

U3 psma B psn  cenekudu, MpU MOMOIIU
[TOPOTOBBIX OTOOPOB, M3 BCEX YACTHBIX OMHMCAHHI

IPOIIYCKAlOT ~CaMbl€ DEryJIsIpHbIE IIEPEMEHHBIE,
Ha3bIBa€Mble IPOMEXKYTOUHBIMU TNepeMeHHbIMU. C
YBEIIMYEHHEM CJI0KHOCTHU IIPOMEKYTOYHBIX

[IEPEMEHHBIX YBEIUYMBACTCA CIOKHOCTb MOJIEIH U
Ha KaKkOM-TO PSy OHA CTAHET PaBHOM CIOXHOCTH
00BEKTa, TP STOM 3HAYCHUE KPUTEPHUS caMoO 0TOOpa
JIOCTUTaeT CBOEH J3KCTpEeMalbHOM BeJIMYUHBL. B
KayecTBE OKOHYATEIIFHOTO PEIICHHS BEIOMpaeTcs
OJIHA U3 MPOMEKYTOYHBIX MEPEMEHHBIX MOCIECTHETO
psna. IloxHOe onmmcanne 00bEKTa TMOTYIaeTCsI B BHIIE
Habopa MPOMEXYTOUHBIX IEPEMECHHBIX.

B kauectBe mpuMmepa HIDKE TIPUBOIATCS
pe3ynpTaThl  WCCIEAOBAHMA MO  ONpEesICHUI0
IUIOAOBUTOCTH  IMKaJ. YCTAaHOBJIEHO, 4TO IO

pa3MepaM TOJIOBHBIX KarlcCyll, MO BeCy JIMYMHOK
BPEIMTEIIST MOKHO CYIUTh O €€ KHU3HECTIOCOOHOCTHU U
miogoBuTocTd.  CleoBaTenbHO,  MIOAOBUTOCTD
nukanel P osgBisercs QyHKIMEH TakuX MOKa3aTeleH,
Kak paszmep ( Xp ) ¥ Bec THIMHOK ( Xm ), T.C.
P=f(Xm,Xp) @

Jns  BbLBIEHWS  BHIA JTOM  (QYHKIUH
WCTOJB30BATH [AaHHBIC, IIONyYECHHBIE B MOJEBBIX
yenoBmsix  xo3siictB - CypxaHZapbHHCKOH 00macTi
(tabmuma 1.). [Ing BeIABICHUS BHOA BRIpaKeHHS (4)
MIPUMEHEH METOJ| TPYHIIOBOTO yd4YeTa apryMEHTOB,
OCHOBAaHHBII  Ha  IPUHLHUIE  3BPUCTHUYECKOH
CcaMOOpraHu3alliil W CTaHAapTHas IporpamMma u3
(ona anroput™MoB 1 nporpamm [8].

B pesysbrare nomydyeHo Buj BelpaxkeHus (4), B
BUAE  CJEIyIolero Habopa  IPOMEKYTOYHBIX
MEPEMEHHBIX!

P=-587,77+1,345 Y11 + 1,14 Y1,-0,0009 Y11Y12,
rme

Y11 =-23287,67+1194,68 X 81,98 Xm —4,047 XmXp ;
Y12 = 2155,81 356,21 Xk -109,25 X, +27,578 XX ;

IIpu sTOM KOXQPHUIMEHT KOPPENSAIUH OYCHD
BBICOKHH R 0,94; a ommbka anmmpoKCUMaIUN
cocraBmwia 14,5 mryk sui.
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Taoauua 1. CpaBHeHue pa3Mepa, Macchl M IJIOIOBUTOCTH JHYHUHOK nuKaa Empoasca meridiana Zachv.

Ne ILtomoBHTOCTH Macca TUYrHOK, Pasmep nuunHoOK, MM
| (KOJMYECTBO SIMID), B IIT. (JaKTHUECKUE |  pacueTHhIC MI'

1. 385 345 275 175

2. 292 318 260 17,5

3. 300 317 260 16,0

4. 331 339 280 18,5

5. 405 386 296 19,0

6. 298 276 280 175

7. 356 341 285 18,0

8. 238 293 280 17,5

9. 290 311 265 17,0

10. 340 383 285 18,0

BbIBOABI M peKOMEHAAIUM: PEKOMEHIOBaTh  HUCIOJb30BaHUE  E€CTECTBEHHBIX

HccrenoBanus mokasand, 4TO Ha XJIOMKOBBIX
MOJISIX M MX OKPY)XEHHH OOHMTAlOT 72 BUAA IUKA,
HEMOCPEJCTBEHHO Ha XJIOMYaTHUKE MHUTAIOTCA WU
MOBPEXIAIOT €ro 6 BUAOB IIMKad, JIOCTOBEPHOE
OIpe/IeTICHUEe KOTOPBIX OCHOBBIBAETCS HA CTPOCHUH
TeHUTAJIBHOTO armapara, COTJacHO COBPEMEHHOMN
CHCTeMaTHKe.

B kauectBe XUMHYECKHUX Mep OOpHOBI MOXKHO
pexomennoBars 20% sm.k. [Tunapkunr 0,15 n/ra u
20% »m.k. Onromydo 0,2 is/ra, 3¢d(deKTHBHOCTH
KOTOPBIX COCTaBMIJIa COOTBETCTBEHHO 92,3% 1 93,1%.

Wzyuenne u pa3BelJeHUE Mapa3uUTOB ILIHKaJ,
OOUTAIOIINX Ha XJIOMMYATHUKE, JAF0T BO3MOXKHOCTH,
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International Scientific Journal

Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexayHapoaHbIii Hay4HbIH KypHAT 3aperHCTPUPOBAHHBIH BO
®DpaHuuK, W BBIXOIAIINN B ICKTPOHHOM U IedaTHOM (opmare. [IpenpuHT XypHana myGIUKyeTcs Ha caifTe 110
Mepe MOCTYIUICHUS CTaTe.

Bce moganHbie aBTOpaMHU CTaThU B TEUEHHWHU 1-T0 JHA pasMeriarorcs Ha caiite hitp://T-Science.org.

I[TeyaTHbIH YK3EMIUIAP PACCHUIAETCS aBTOpaM B Teuenue 3 aHel nocie 30 yncia Kaxaoro Mecsia.
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ESJI (KZ) 1.042 | 1.950 | 3.860 | 4.102 |6.015 |8.716 {8.997 |9.035 |8.771
SJIF (Morocco) 2.031 5.667 7.184
ICV (Poland) 6.630
PIF (India) 1.619 | 1.940
IBI (India) 4.260
OAJI (USA) 0.350
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Deadlines
Steps of publication Deadlines
min max
1 Article delivered -
2 Plagiarism check 1 hour 2 hour
3 Review 1 day 30 days
4 Payment complete -
5 Publication of the article 1 day 5 days
publication of the journal | 30th of each month
6 doi registration before publication
7 Publication of the journal 1 day 2 days
8 Shipping journals to authors 3 days 7 days
9 Database registration 5 days 6 months

INDEXING METADATA OF ARTICLES IN SCIENTOMETRIC BASES:

v IEKNATIVINAL

Scientific Indexing

a(~,,
S
LAY

International Scientific Indexing ISI (Dubai, UAE)
http://isindexing.com/isi/journaldetails.php?id=327

Research Bible (Japan)
http://journalseeker.researchbib.com/?action=viewJour
nalDetails&issn=23084944&uid=rd1775

HAYHYHAA 3SNEKTPOHHAA BUVBJITMIOTEKA

cLIBRARY.RU

PHHII (Russia)
http://elibrary.ru/contents.asp?issueid=1246197

)

Turk Egitim Indeksi (Turkey)
http://www.turkegitimindeksi.com/Journals.aspx?1D=1

- d

http://www.doi.org

DOI (USA)

2 Clarivate
Analytics

ClL.An. // THOMSON REUTERS, EndNote (USA)
https://www.mvendrnotewebr.com/EndNoteWeb.htmI

Scientific Object Identifier (SOI)

http://s-o-i.org/
Google
Google Scholar (USA)

scholar
http://scholar.google.ru/scholar?q=Theoretical+t-
science.org&btnG=&hl=ru&as sdt=0%2C5

DA!J

Directory of absrtact indexing for Journals

Directory of abstract indexing for Journals
http://www.daij.org/journal -detail.php?jid=94

e

ros

CrossRef (USA)  http://doi.crossref.org
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http://journalseeker.researchbib.com/?action=viewJournalDetails&issn=23084944&uid=rd1775
http://s-o-i.org/
http://elibrary.ru/contents.asp?issueid=1246197
http://scholar.google.ru/scholar?q=Theoretical+t-science.org&btnG=&hl=ru&as_sdt=0%2C5
http://scholar.google.ru/scholar?q=Theoretical+t-science.org&btnG=&hl=ru&as_sdt=0%2C5
http://www.turkegitimindeksi.com/Journals.aspx?ID=149
http://www.turkegitimindeksi.com/Journals.aspx?ID=149
http://www.daij.org/journal-detail.php?jid=94
http://www.doi.org/
http://doi.crossref.org/

ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630

. ISl (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
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Open Academic
OAnJe ! Journals Index

Open Academic Journals Index (Russia)
http://oaji.net/journal-detail.html?number=679

XC3C /N rebus|

Collective IP (USA)
https://www.collectiveip.com/

S/

laﬂa" I.l"k [:E"tE[ PFTS Europe/Rebus:list (United Kingdom)

Japan Link Center (Japan) http://www.rebuslist.com

https://japanlinkcenter.org
\ KOFST
KUDOS* e g
Make an impact. Korean Federation of Science and Technology

Kudos Innovations, Ltd. (USA) Societies (Korea)
https://www.growkudos.com http://www.kofst.or.kr

g
-_— (P SHERPA/ReMEO

™ Academic

UNLOCKING ACADEMIC CAREERS
AcademicKeys (Connecticut, USA)
http://sciences.academickeys.com/jour _main.php

Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou
rnal&sourceid=28772

" Cla rivate ALL SUBMISSIONS SCREENED BY:
Analytics / iThenticate'
CI.An.// THOMSON REUTERS, ResearcherID (USA)

http://www.researcherid.com/rid/N-7988-2013

RedLinlo

RedLink (Canada) CLAn. /| THOMSON REUTERS, ORCID (USA)
https://www.redlink.com/ http://orcid.org/0000-0002-7689-4157

TD

simplv better

TDNet
Library & Information Center Solutions (USA) Yewno (USA & UK)
http://www.tdnet.io/ http://yewno.com/
.. - L]
@ Stratified
RefME . _ Lo
RefME (USA & UK) Stratified Medical Ltd. (London, United Kingdom)
https://www.refme.com http://www.stratifiedmedical.com/

THE SCIENTIFIC JOURNAL IS INDEXED IN SCIENTOMETRIC BASES:

ADVANCED
A i - SCIENCE
ADVANCED SCIENCES INDEx
Advanced Sciences Index (Germany) SCIENTIFIC INDEXING SERVICE (USA)
http://journal-index.org/ http://sindexs.org/JournalList.aspx?1D=202
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http://orcid.org/0000-0002-7689-4157
http://www.tdnet.io/
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http://sindexs.org/JournalList.aspx?ID=202

ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF =1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland)  =6.630
PUHII (Russia) = 3.939 PIF (India) =1.940
ESJI (K2) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

GlI-=-

GLOBAL IMPACT FACTOR
Global Impact Factor (Australia)
http://globalimpactfactor.com/?type=issn&s=2308-
4944&subm|t Submlt

s=>*:% CiteFactor
LY oo
.. .'o... ..
CiteFactor  (USA) Directory
International Research Journals
http://www.citefactor.org/journal/index/11362/theoreti
cal-applied-science

Academic Scientific Journals

Indexing  of

JIFACTOR

http://www.jifactor.org/journal _view.php?journal _id=
2073
Eurasian
E S l I ‘Smentlﬁ
Ellll"]lﬂ

www.ESJIndex. org
Eurasian Scientific Journal Index (Kazakhstan)
http://esjindex.org/search.php?id=1

INNO @ SPACE

SJIF Scientific Jowrnal Impact Fagior

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

ol

JIeKTPOHHO-0UOIHOTEYHAS] CHCTEeMA
«A3narenncrBa «Jlanb» (Russia)
http://e.lanbook.com/journal/

Uspgatenscteo «/JlaHb»
3neKTPoHHO-61bANoTeYHas
cictema

International Society for Research Activity (India)
http://www.israjif.org/single.php?did=2308-4944

s

International Institute of Organized Research
(India)
http://www.i2or.com/indexed-journals.html

Journal Index
http://journalindex.net/?qi=Theoretical+%26+Applied

+Science

Open Access

JOURNALS

Open Access Journals
http://www.oajournals.info/

W

Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX @ COPERNICUS

I'! NST B RNATTI ON A L

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944
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International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - international Association of leading active scientists from different countries.
The main objective of the Academy is to organize and conduct research aimed at obtaining new knowledge
contribute to technological, economic, social and cultural development.

Academy announces acceptance of documents for election as a member:
Correspondents and Academicians

Deadline - January 25, 2024.
Documents you can send to the address T-Science@mail.ru marked "Election to the Academy members".

The list of documents provided for the election:

1. Curriculum vitae (photo, passport details, education, career, scientific activities, achievements)
2. List of publications
3. The list of articles published in the scientific journal 1SJ Theoretical & Applied Science

* to correspondents is not less than 7 articles

* academics (degree required) - at least 20 articles.

Detailed information on the website  http://www.t-science.org/Academ.html

Presidium of the Academy

International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - mexnyHaponHoe 00beIiHEHNE BEAYIUX aKTHBHBIX YUCHBIX C Pa3HBIX CTPaH.
OCHOBHOW IICTIBIO  JIGATENBPHOCTH  AKAQJeMHH SBISACTCS OpraHW3alus W TMPOBEICHHE HAyYHBIX
WCCIICIOBAHMUI, HAMpPABICHHBIX HA IOJYYCHHE HOBBIX 3HAHHH CIOCOOCTBYIOIIMX TEXHOJIOTHYECKOMY,
9KOHOMUYECKOMY, COLMATbHOMY U KYJIBTYPHOMY Pa3BHTHIO.

AkaaeMusi 00bSIBJISIET MPHEM JIOKYMEHTOB HA N30paHHe B CBOM COCTAB:
Y1eH-KOPPECOHACHTOB H AKaeMHKOB

IIpuem mokymMeHTOB ocymiecTBisiercs a0 25.01.2024.
JloKyMEHTBI BBICBUTAIOTCSI TIO apecy T-Science@mail.ru ¢ momerkoii "M36panue B coctaB AkagemMun'.

CHucoK JOKYMEHTOB MPeI0CTABJISIeMBIX IS H30paHHs:

1. ABrobuorpadus (poTo, macmopTHEIE JaHHBEIE, O0yUeHNE, Kapbepa, HaydHas 1eATeIbHOCTB,
JIOCTHKECHSI )
2. CIiMCcOK Hay4YHBIX TPYIOB
3. Crmicok crareif omy0IMKoBaHHBIX B HaydHOM KypHaie 1SJ Theoretical & Applied Science
* IS 4IICH-KOPPECIIOHICHTOB - HE MEHee 7 CTaTei,
* 1S akaJeMUKOB (HeoOXoamMa ydeHas CTeneHsb ) - He MeHee 20 crareit.

Moapoouas undopmamnus Ha caiite  http://www.t-science.org/Academ.html

Presidium of the Academy
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