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Introduction coarse feed for public livestock. 10,000 tons of coarse

In the ninth five years (1971-1975), 3,000 feed were prepared by them per season®.
striking komsomol-youth foraging comrades were
established in all kolkhozes and sovkhozes of the Literature analysis and methodology
Republic. More than 150 thousand boys and girls Employees of Barot Mirzayev chief 4th farm of
worked in their composition. From July 15 to the Sovkhoz “Leninism” in the peasant District of the
September 15, 1971, 683 thousand tons of feed for kashkadarya region were given a good start to the full
livestock were prepared in the Republic by the season for 1990. The farm raised 5,409 head of sheep
komsomolists and young people. This represented during this period. Lamb was taken from 1,844 head
73% of the annual plan'. Great success has been of sheep until March 1990. 1,635 heads of lambs were
achieved in this area by the komsomolists and youth left for breeding. Logay Qogorov, who raised 339
of the kashkadarya region. In 1971, a total of 317.4 heads of 488 head sheep on the farm and left 302
thousand tons of coarse feed were prepared in the heads to grow, Ali Soriyev, who raised 348 heads of
province. In addition 172,394 tons of silos were 581 head sheep and left 294 heads to grow,
suppressed. 150 brigades were formed in the Chorshanbi Normominov, who raised 200 heads of
Kashkadarya region in the preparation of feed. 45,720 500 heads and left 180 heads to grow 200 heads of 503
boys and girls served among them. In 30 days from heads to grow 200 heads of sheep, and the veil that left
July 15, 1971, 3,500 tons of coarse feed were prepared 90 percent to grow*. In 1990, the cattle breeders of the
by 13 komsomol-youth brigades?. On July 31, 1972, Ulyanovsky District “Party XX syezdi " prematurely
at the meeting of the LKSMUZ Kashkadarya OK fulfilled the initial three-month plan of selling meat to
Bureau, the food extractor komsomol-youth team of the state. The reception points were given 29 tons
the Sovkhoz “Oqrabot” in the peasant district was more than the specified, a total of 101 tons of
fulfilled ahead of schedule for a four-year reserve of products. Each of the 230 head of Beaver handed over
1Y3MA, 15-¢om. om. 37, urm 57. Gerap 49. 4 U.Kocharov. Lambing is intense. “Rural reality"”. March 6, 1990,
2 ?3MA, 15-¢pona. om. 37, um 101. 6etaap 10. No. 54 (4848).
3Y3MA, 15-¢onza. on. 38, nur 103. Ger 16.
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to meat weighed an average of 438 kilograms. The
service of livestock breeders such as Tilla
Narsullayev, Bakhtiyar Usmanov, Karim Polvonov,
Shokir Hamroyev, Komil Tursunov was great when
feeding the cattle to soybeans®. In the kashkadarya
region, the corn planting plan was completed by 73.5
percent and the Bede planting plan by 96.6 percent in
the period up to may 1988°. Thanks to the work of
mechanics, such as Boymat Shodmonov, Eshboy
Husanov, the harvest harvested in the bedazores of the
Sovkhoz “VLKSM XVIII syezdi” in the Nishan
district was transported to wintering places. This
effectively helped develop the industry. In 1988, the
Republican livestock breeders went to fulfill the
instructions of the CPSU XXVII syezdi and
successfully completed the second year of five years.
In 1988, a feed unit of 15.2 centners was raised in the
Republic at the expense of each head of cattle.
According to the latest data of the agro-industrial state
cometite of the Uzbek SSR in 1988, it was found that
35 feedstocks were defective and 40 were invalid in
Republican farms. This has its negative impact on the
forage manufacturing industry held. At the state
breeding plant “Guzor” in the kashkadarya region, the
first lambs were obtained from sheep. In 1988, each
head Lamb brought the farm an additional income of
Rs 10-12. In 1988, 70% of the 312,000 head of sheep
were lambed at the plant’. In 1982, the cattlemen of
the “Bolshevik” karakulkhoz in the Koson district
began preparations for wintering in the summer. This
allowed up to 220 tons of natural grass to be grazed in
the Sovkhoz in 1982. In this, the Sovkhoz's
X.Khojaev, R.Kochimov, N.Makhmanazarov and
other workers worked effectively®. Participants of the
plenum of the kashkadarya regional party committee
contributed to the provision of as many agricultural
products as possible to the country by the workers of
the region, to the implementation of the Food Program
of the USSR.

Discussion.

In the Kashkadarya region, the level of
improvement of irrigation and melioration work,
development of new and New massifs of reserve
lands, increase in farm products has increased.
Specialized sovkhozes were established. They ordered
the state to sell cereals, meat, eggs, blackcurrant
leather, flax vegetables and pulses in the province,
which were completed prematurely. Until 1982, 8
specialized corn farms were established in the
province, which produced effective results. Livestock
wintering is considered a responsible circuit. During
the last period of 1988, the milk yield of each head

5 On the pages of regional newspapers. The truth of kashkadarya.
“Rural reality". March 6, 1990, No. 54 (4848).

5 How things are going. Information on the progress of cultivation
in the regions of the Republic until May 2, 1988. "Rural reality".
May 7, 1988, No. 103 (4299).

cow from the Republic increased to 88 kilograms.
Meat production grew by 9,000 tons or 9 percent, milk
by 23,000 tons or 8 percent, and egg production by 56
million units or 14 percent during the period until
February 1988. In January 1988, the meat preparation
quarter plan was completed by 45 percent, the milk by
36 percent, and the egg production plan by 39 percent.
Alternatively, there are serious disadvantages in the
course of wintering in collective farms and sovkhozes.
In the regions of Chunonchi, Andijan, Jizzakh,
Syrdarya, Fergana, the level of meat production
decreased. The level of egg production in Andijan,
Jizzakh, Navoi, Namangan regions has decreased. In
the surkhandarya region, the productivity of each head
cow fell by 8 kilograms during the winter period. Meat
preparation in January 1988 compared to the same
period in 1987 was 2,300 the situation in the
Samarkand region, reduced by tons, is in a deplorable
state. It also decreased to 1,600 tons in Surkhandarya
region in the first month of 1988 compared to January
1987, 1,400 tons in Sirdayo, 1,200 tons in
Kashkadarya, and 800 tons in Jizzakh region. In the
farms of the regions of Andijan and Fergana, the level
of milk preparation in January fell behind. When the
winter season of 1988 began, 14% of sheep-goats and
9% of cattle in the Republic were on average below
obesity. In these areas, the livestock was isolated and
further Fed. As a result, the number of lean sheep-
goats was reduced by 5%, and cattle below average
obesity were reduced by an equal half. But in a
number of provinces, appropriate measures were not
taken for additional feeding of lean cattle. Therefore,
22% of sheep and goats in Surkhandarya Region, 12%
in Bukhara, 11% in Navoi region remained below
average obesity or lean. In the regions of Bukhara,
Surkhandarya, Navoi, 10% to 13% of the total herd
consists of lean cattle. In some areas, stored feed was
not used effectively. Chnonchi, in the Republic in
1988, 287 feed workshops and kitchens were left
without work for various reasons. In the Navoi region,
under the fault of the heads of farms, one in five
workshops did not work. The situation in
Karakalpakstan Assr is also in this state. In the
bozatov district farms, 8 out of 20 feedstocks did not
work. In the districts of wvelvet, lampshade,
Dehkanabad, Navoi, Arnasoy, Lenin road, Moscow,
Bogot, 3-4 feed shops did not work. In 1988, cattle
wintering was carried out unsatisfactory in Moscow,
Bogot, Koson, Shofirkon, Pop districts. In
kashkadarya region, the meat preparation plan was
completed in January 1988 with a cavartal plan of
42%, and the Dairy Plan of 38.4%, and the egg
cultivation plan of 36.3%?°. In the Kitab District of the

7 By example. "Rural reality". February 10, 1988, No. 34 (4230).

8 Preparation for wintering. "Rural reality". 12 September 1982. Ne
208 (2614).

® Winter is testing. "Rural reality". 14 February 1988. No 38
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kashkadarya region, cattle breeders of the Sovkhoz
“Zarafshan " received 7,450 head of sheep from the
Sovkhoz in 1980. 328 heads of 450 sheep are lambed
at the boymurod Farmanov horse, which works in this
Sovkhoz. In kashkadarya region, the corn planting
plan for the period until April 11, 1988 was completed
by 48.2 percent, the one-year grass planting plan by
0.3 percent, and the beda planting plan by 88.6 percent
in the province. In 1986-1987, meat production in
the Republic increased by 13% and milk and egg
production by 9%. In 1987, the per capita
consumption of meat in the Republic was 63
kilograms and milk consumption was 343 kilograms.
In 1986-1987, 75% of the omixta feed generating
capacity was launched in the Republic . Karakulism
occupies a special place in the economy of the
Republic. It allows you to get quality wool and other
valuable products for dark skin, meat and rugs fromit.
Blackcurrant farms supply 20% of the meat grown in
our republic and 60% of coarse wool. It also makes it
possible to get 2.2 million pieces of blackcurrant skin
per year in the Republic. Therefore, special attention
was paid to this area by the party and the Republican
government. In the Eleventh Five Years, a total of 6.2
million head of Brown sheep were grown in the
Republic. In addition, a total of 92 sovkhozes
specialized in Karakol sheep were established in the
Republic. These sovkhozes were established on the
territory of 7 large karakulik districts. In our republic,
9 Inter-farm complexes for the production of
blackcurrant and mutton, 6 specialized sovkhozes for
the supply of blackcurrant feed were established.
However, it should be noted that the growing material
and technical base of blacksmithing, the supply of
energy and its production potential were not used.
Until this time, the head population of black sheep was
not brought to the level of regular development of this
network, nor did it provide high labor productivity.
The cost of production increased every year. One of
the reasons for this was the fact that sheep were still
bred in the old style on karakul farms. The small otars
were dispersed over a very large area. In this case, the
correct Organization of Labor and increasing
productivity is considered a rather difficult task. An
oatr of 500-600 head of sheep-lambs was served by 3-
4 shepherds. The organization of Labor on this hill
could not ensure the full use of the possibility of
pastures. Transportation costs increase. Mobilize
labor temporarily every season have to do. Further
development of blacksmithing, intensification of the
production of this network necessitates the
introduction of new rational forms of labor based on
progressive technology. Production processes should
be fully mechanized, a solid feed base should be

10 Things are getting tinier. Information on the progress of
planting cabbage in the regions of the Republic until April 11,
1988. "Rural reality". April 14, 1988. Ne 87 (4283).

created, and the living and cultural conditions of
shepherds should be improved. The essence of this
technology is that when pastures are used as plots and
territories, the perfect forms of Labor Organization are
applied, and the possibility of mechanizing productive
work is born. Forming large mechanized sheep
Brigades is a way of organizing labor in this way. The
effectiveness of this method in terms of production
and economy has been tested and applied in practice
since 1972 at the state breeding plant of the All-Union
Research Institute of karnob. A single sheep brigade,
initially enlarged, was joined by 3,200 head of sheep-
goats, pastures with more than 7,300 hectares of
fenced surroundings, barns for sheep, drilled wells,
mugim and portable artificial mating points, storage
tanks for feed. The pastures attached to the enlarged
sheep brigade will be divided into 26 zones. Sheep are
driven twice a year, taking full advantage of the
grazing opportunity depending on the season. This
arrangement is changed every five years. Sheep
survive 1.5-2 months on average in each Zagon. The
wells are Parmesan and the cattle can drink water
whenever they want. If necessary, the sheep are
additionally fed with granular feed. Feed distribution
in otars is mechanized. Currently, ten men are
employed in the larger Shepherd brigades. 4,100 head
of sheep were attached to one brigade. This is twice as
much as usual. In 1981, gross output of 18,730 was
raised at the expense of each member of the brigade.
In the case of old-fashioned unimproved otars, this
figure does not exceed 7430 soums. The revenue
received by one brigade, which had grown from ten
years, was 470,000. The annual salary of each
Shepherd reached 3,465. This is almost twice the
income received by a shepherd in a normal Otar. Costs
for feeding a head of sheep at this time 34.3 percent
decline. It should be noted that by introducing a
cultural and surrounded grazing system, the formation
of enlarged Shepherd brigades requires the
expenditure of some capital. Estimates show that an
average of Rs 64 is spent on each acre of pasture. But
these spending will be self-righteous for four years.
The state breeding plant” karnob " has employed 6
enlarged brigades over the past five years. In 17180,
cultural pastures were created, which were blocked
around the head of sheep. Including, 11650 heads
were saved. There are workshops that produce
granular feed, and points where sheep are bathed and
wool is sheared. For every 100 soums spent on these
complexes as early as the first year, an income of
102.4 soums was received at the end of the year. In
total, the profit received in a year reached 376
thousand rubles. The enlarged sheep-farming brigades
had great effect not only on the cultural pastures
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whose surroundings were blocked, but also when
sheep were kept in a simple way. For example, in the
Sovkhoz named Lenin in the Nurota district, in 1978,
two large sheep brigades were formed. They were
carried out by organizing the pasture exchange in a
simple way. Each brigade employs 7 men. 2.2
thousand heads of sheep were attached. Labor
productivity, on the other hand, increased by 30-38
percent, and the annual wage of one shepherd
increased by 20-22 percent compared to ordinary
otars. Such enlarged sheepdog brigades were also
organized in the Sovkhoz” Ulus “and” Leninchi
livestock". The experience of the enlarged sheepdog
brigades necessitated the need to increase labor
productivity in the blacksmithing, to increase the
production of productst’. In the Republic, more than
10 thousand graduates graduated from higher and
secondary specialized educational institutions in
1976-1978. In particular, in these years, 4,778 people
were trained in the training schools and special
sections of the technical schools, more than 2,450
herbalists and livestock breeders were trained*?. In the
kashkadarya region, in the ninth five years (1971-
1975), the training of personnel in the field of
livestock was widely established. In 1972, 298 people
were trained and 309 people qualified in the livestock
sector in the collective farms of the Kashkadarya
region®3. N. of the Sovkhoz named “60th anniversary
of the USSR” in Ulyanov district. The khudoyberdiyev
chief tenants ' brigade collected 40 hectares of corn
attached to it and collected a total of 14,000 tons of
silos. Half of it was transferred to the state order 4.

Results.

Kashkadarya region, the meat production plan
was implemented at 84.8 percent in 1986, with milk at
104.5 percent and eggs at 116.4 percent, while meat

References:
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production at 77.6 percent in 1987, milk at 100.4
percent, and eggs at 102.1 percent'®. In 1982, 5 million
tons of coarse cartilage were collected in our republic,
and the task was completed in the Republic by 63
percent. Including, 1.9 million tons of senaj were
suppressed. This accounts for 82% of the assignment.
In kashkadarya, Surkhandarya regions, as well as in a
number of districts of Andijan and Namangan regions,
the dagal khashak savings plan was implemented. But
at the same time, the feed savings were performed
sluggishly compared to 1981. In the Jizzakh region in
1982, 215 thousand tons of coarse khashak were saved
less than last year, in the Tashkent region-119
thousand tons, and in the Fergana region-43 thousand
tons of low khashak. The Beda hay savings plan was
set at 2.3 million tonnes, with 1.5 million tonnes being
saved and 64% of the plan completed. This
assignment plan lagged behind in some provinces. In
particular, 29 percent was fulfilled in the Fergana
region, 41 percent in the Bukhara region, 30 percent
in the Navoi region, and 40 percent in the Syrdarya
region. In places where the corn stem is drier, it is
advisable to add to it the stems of ildizmeva, vegetable
and melons crops. In 1982, little attention was paid to
control over the quality of the feed being prepared.
The situation in the farms of the kashkadarya region is
not good. In the province, only 36 percent of 1-grade
hay, 33 percent senage, 45 percent grass flour were
prepared by August 1, 1982, with the remaining feed
being second-grade and low-quality feed. The quality
of silage and senage largely depends on the presence
of concreted trenches on farms. Kolkhoz and Sovkhoz
of Samarkand region are provided with 20% of
concrete trenches in need, 27% in farms of
Surkhandarya region, 25% in Kashkadarya kolkhoz
and Sovkhoz, and 15% in Karakalpakstan ASSR
farmste.

5. Ko‘charov, U. (1990). Qo‘zilatish qizgin.
“Qishlog hagigati”. 1990 yil 6 mart, Ne 54
(4848).

6. (1990). Viloyat gazetalari  sahifalarida.
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15 Information on the implementation of plans for the preparation
of livestock products in 1987 in the residential regions. "Rural
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Introduction negatively charged ethoxide group in one individual

UDC 547.435.1'21 32 33 molecule, and the feature of one of them depends on

the presence of the other, i.e. they are mutually

The reaction of quaternary salts of 1,2-amino stabilized. It is likely  that in 2-

alcohols with concentrated aqueous solutions of trialkylammonioethoxides, the stabilization of

alkalis, leading to the formation of 2- charged centers is carried out mainly

trialkylammonioethoxides [1], opens up new intermolecularly, since intramolecular stabilization in

directions and possibilities for the synthesis of many this case can be carried out with a very unfavorable
organic compounds. 2-Trialkylammonioethoxides are eclipsed (clear) conformation.

essentially neutral bipolar species, they are a
combination of a four-coordinated ammonium and a
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Based on these structural and electronic features
of 2-trialkylammonioethoxides, their use as good
nucleophiles in nucleophilic substitution reactions
becomes obvious. Therefore, in this work, we studied
the processes associated with the generation of 2-
trialkylammonioethoxides from the corresponding
quaternary salts of 1,2-amino alcohols and their
interaction with electrophiles such as benzyl, allyl,
and alkyl halides. In order to reveal the nucleophilicity
of 2-trialkyammonioethoxides, the subject of our
research was the study of the reaction of 2-(4-
benzylmorpholinio)ethoxide and  4-benzyl-4-(2-

—\ CHCE
<_/\'
\CE;‘C HXO

The reaction proceeds in a four-phase system
and is completely suppressed in the presence of protic
solvents, for example, water and alcohols.

It was found out that 4-benzyl-4-(2-
hydroxyethyl)morpholinium chloride, which does not
interact with benzyl chloride under normal conditions

hydroxyethyl)morpholinium chloride with benzyl
chloride. We should note that the method for
obtaining 2-(4-benzylmorpholinio)ethoxide from 4-
benzyl-4-(2-hydroxyethyl)morpholinium chloride is
described in our work [1].

It was found that 2-(4-
benzylmorpholinio)ethoxide (104) actively reacts
with benzyl chloride in benzene at 10-20°C and leads
to the formation of 4-benzyl-4-(2-
benzyloxyethyl)morpholinium chloride with a yield
of 93.7 %

CICH.CH; (/_\_/C:{:C &

CHs

\/ ercHOGCHE, o
(1)

and when heated in benzene, but in the presence of a
50-55% aqueous solution of potassium hydroxide as a
result of the generation of 2-( 4-benzylmorolinio)
ethoxide actively reacts with it at 15-20°C, with strong
stirring, and forms compound (1) with a yield of
96.2%.

L HEAL CICHC #;. KOH
In T
“eHgcHE or  Cds-HO
FELCES

—_—

"/ CH,CH,OCHC H; of
()

An important feature of this reaction is that it
proceeds in a four-phase system immiscible with each
other. In this case, the first organic phase contains
benzene and benzyl chloride, and the second organic
phase contains 2-(4-benziummorpholinio)ethoxide,
the product of reaction (1) and, at the initial moments
of the reaction, the initial quaternary salt and its
hydroxide. The third inorganic phase mainly consists
of aqueous solutions of alkali metal hydroxide and its
halide, and the fourth solid phase contains the alkali
metal halide. With strong stirring, the initial
quaternary salt of 1,2-amino alcohol from the second

organic phase, passing into an aqueous alkaline
medium, turns successively into a hydroxide, then into
a bipolar ion. The latter is salted out from the solution,
accumulates in the second organic phase and is
simultaneously generated into a highly efficient
dehydrated benzene phase, where, due to the absence
of the solvent solvation effect, it reacts with benzyl
chloride, forming the reaction product (1), which
further also accumulates in the second organic phase.
The specified sequence of transformations is
illustrated by the following scheme.
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+R*X
R'R’R?*N*CH,CH,0R* X -«—— R!R’R3N*CH,CH,0"
I Organic Phase 4| 4|
II Organic Phase ” ”
R'R?R3N'CH,CH,0R* X"
R'R?R3N*CH,CH,0"
R!R?R*N'CH,CH,0H OH"
III Water Phase ” ”

+KOH

R'R’R’N*CH,CH,0H X~
-KX

(IV Solid Phase)

—> R'R?R’N*CH,CH,0OH OH-

-H,0
~—==R'R*R*N'CH,CH,0"
+H,0

R'+R? = CH,CH,0CH,CH,, R3=R*=CH,C¢H;, X=Cl

In order to establish the generality of the nature
of the above reaction, we studied the interaction of
some quaternary salts of 1,2-amino alcohols of
various structures with organohalogen compounds. It
turned out that under the conditions described above,

R'B*R°NTCH,CH,0H X

RX KOH

—_——

CH,H,0

trialkyl(2-hydroxyethyl)ammonium halides actively
react with benzyl-, allyl-, and alkyl bromides and form
the corresponding quaternary salts of 1,2-aminoesters
(2-8) in high yields.

R'R'R°NTCH.CH.OR X
(2-8)

(2) R! = R? = R® = C3Hs, R* = CH2CsHs, X = Br. (3) Rt = R? = C4Hg, R® = R* = CH»CsHs, X = Cl. (4) Rt +R? =
-(CH2)4, R®= CH2CH=CHo, R*= CH2CeHs, X = Cl. (5) R!=R?=R%= CaHs, R*= CH2CH=CH,, X =Br. (6) R!=R?
= R¥=R*=CyHs, X = Br. (7) R = R2 = R* = C3Hs, R® = CH,CsHs, X = Br. (8) R! = R? = -(CH,)4, R® = CH,CH=CH,,

R4 = C2H5, X =Br.

We have found out that this reaction is more
general and extends to quaternary salts of bis- and
tris(2-hydroxyethyl)amines. It has been established
that bis-(2-hydroxyethyl)diethylammonium bromide,
similarly to trialkyl(2-hydroxyethyl)Jammonium
halides, in the system of 50-55% aqueous alkali and

CH.CH.OH

benzene at 10-20 ° C actively interacts with a twofold
excess of benzyl bromide and, as a result, successive
benzylation of hydroxyl groups gives bis(2-
benzyloxyethyl)diethylammonium bromide (9) in
quantitative yield

CH,CH,0CH,C,H.

B:«{CH.CH. M=0H +
(C.H. :.':4‘_/ = (1. :_-:{\
- CH -HO -
CH,CH,OH Br R CH,CH.0CH,C.H. Br
©)
O-benzylation of three hydroxyl groups hydroxyethyl)ammonium chloride with a threefold
proceeds similarly in benzyltris(2- excess of benzyl chloride
CH,CH,0H CH,CH,OCH, CgH;
+ CICH, CgHs, MeOH +
C¢H.H,C —N—CH,CH,0H » CHH,C—N—CH,CH,0CH,CH,
- CgHy - HyO -
2CH,0H ¢l 21CH,0CH,CHs €l
(10)
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The structure of the synthesized compounds (1-
10) was established by physicochemical methods of
analysis, including H-NMR spectroscopy.

Pic. 1. H-NMR spectrum of 4-benzyl-4-(2-
benzyloxyethyl)morpholinium chloride (1). Solvent
CDs3OD. In the region of weak fields, four singlets are
observed, which are due to protons of benzyl radicals
located at various N and O heteroatoms. In this case,
the signals of the CsHsCH:N* fragment appear at 7.45
(CsHs) and 4.76 (CH) ppm. , and the signals of the
CsHsCH,0 fragment at 7.28 (CsHs) and 4.56 (CHy)
ppm respectively. The proton signals of OCH; and
CHyN* groups located in the heterocycle are found at
3.95 (m) and 3.49 (t) ppm. Multiplet at 3.95 ppm due
to the overlap of the signal of the methylene group of
the OCH,C¢Hs radical. And the signal of the CH
group directly bound to the quaternary nitrogen atoms
in the N+-CH,CH,0O fragment appears at 3.69 ppm. in
the form of a triplet.

Picc 2. H-NMR  spectrum of (2-
benzyloxyethyl)triethylammonium  bromide  (2).
Solvent D,0. Proton signals in CgHs, Ar-CH,-O and
OCH_C groups are found in the characteristic low
field region at 7.68, 4.8, 4.1 ppm. respectively. The
difference in chemical shifts directly bonded by
oxygen in the Ar-CH-O and O-CH,-C groups is due
to the significant influence of the unsaturated
substituent in the first group. The signals of methylene
protons directly bound to the quaternary nitrogen
atom appear in the region of a slightly stronger field,
i.e. in the region of 3.55 ppm The multiplicity of the
signal is due to the fact that one methyl group is under
the influence of the -J -effect of oxygen in the N+-
CH,-C-O group. In the characteristic region of
stronger fields at 1.48 ppm in the form of a triplet, the
signals of methyl groups of ethyl radicals bound to the
nitrogen atom appear. When integrated, the ratio of
protons in the groups corresponded to the calculated
one.

Pic. 3. H-NMR spectrum of benzyl-(2-
benzylocoethyl)dibutylammonium  chloride  (3).
Solvent CD3s0OD. As can be seen, the signals of the
protons of the CgHs groups in the fragments
CeHsCH2N* and CgHsCH,0 are found at 7.44, 7.28
ppm. respectively. And the signals at 4.57 (s), 4.53 (s),
3.9 (1), 346 (t) and 3.15 (t) ppm respectively
correspond to the protons of Ar-CH2-N*, Ar-CH-O,
C-CH3-0, N*-CH>-C-O and N*-CH,-C groups. The
proton signals of the CsH,-C fragment in the
(C4Hg)2N+ radical appear in the corresponding
regions of strong fields.

Pic. 4. H-NMR spectrum of 1-allyl-1-(2-
benzyloxyethyl)piperidinium chloride (4). Solvent
CD30D + D;0. Singlet signals due to the protons of
the C¢HsCH>O group are found at 7.26 (C¢Hs) and
4.51 (CHy) ppm. respectively. A multiplet of three
olefinic hydrogens of the allyl group is detected in a
low field at 6.26-5.39 ppm, and the signal of its
methylene group appears as a doublet at 4.06 ppm.

The proton signals of the N+CH,, CCH,C methylene
groups in the heterocycle and N+CH,, OCH> groups
in the N+CH>CH,0O fragment are found at 3.39, 1.74,
3.59, 3.84 ppm. respectively.

Pic. 5 H-NMR  spectrum of (2-
alkyloxyethyDtriethylammonium  bromide  (5).
Solvent D,0. As can be seen, the proton signals in the

o CH,0

N 7

LC=C
allyl group H H'  have the following
chemical shifts: 6.65-5.90 (H'), 5.71 (H®), 5.55 (H?)
and 4.36 (CHy) ppm. respectively. Triplet at 4.20 ppm
corresponds to the signal of the OCH; group in the
N+CH,CH,O fragment. Clear triplet at 1.6 ppm
corresponds to the methyl group of three ethyl groups
located at the quaternary nitrogen atom, and the
multiplet at 3.71 ppm due to overlapping signals of
methylene protons of ethyl radicals and the N*CH,
group of the N*CH,CH,O fragment.

Pic. 6. H-NMR spectrum of (2-
ethoxyethyl)triethylammonium bromide (6). Solvent
D,0. As it should be expected, the multiplet at 1.59
ppm due to the position of methyl group triplets in the
OCH2CH3; and N*(CH2CHj3); groups. In this case, the
signals of the methylene groups directly associated
with the O and N heteroatoms appear as a multiplet at
4.15 and 3.68 ppm. respectively.

Pic. 7. H-NMR spectrum of benzyl(2-
ethoxyethyl)diethylammonium bromide (7). Solvent
D>0. As can be seen from pic. 7 similar to the H-NMR
spectrum of compound (6) at 1.59 ppm. a multiplet is
observed, which is the result of the superimposition of
the signals of CH3 groups of ethyl radicals located at
different heteroatoms. And the signals of CgHs,
ArCHaN+, CCHzN+ groups appear in the
corresponding regions of the spectrum, namely at 7.78
(s), 4.71 (s) and 3.56 (t) ppm. respectively. The
ammonium group, which has the -J -effect, causes a
shift of electrons in the chain and weakens the electron
field around the H nuclei in the CH,O group of the
N*CH,CH,0 fragment. For this reason, the signal of
this group appears at 4.16 ppm, and the signal of the
methylene group of the ethyl radical, also bound to
oxygen, is found at 3.9 ppm.

Pic. 8. H-NMR spectrum of Z1-allyl-1-(2-
ethoxyethyl)piperidinium bromide (8), Solvent D,0.
The signals of olefinic protons of the allyl group C-
CH=CH; appear in the low-field region at 5.95-6.69
ppm. The proton signals of N*-CH,-C=C and N*-C-
CH,-O groups appear at 4.45 and 4.29 ppm.
respectively. Multiplet at 3.86 ppm due to the
superimposition of the signals of the methylene
protons of the ethoxy group and the signals of the
protons of the CH, groups located in the piperidinium
ring at the nitrogen atom, as well as the signal of the
protons of the N*-CH,-C-O group. Multiplet at 2.2
ppm corresponds to the signals of the protons of the
methylene groups located in the heterocycle in the f3-
and y-positions with respect to the nitrogen atom.
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Clear triplet at 1.58 ppm due to the signal of the
protons of the methyl group of the radical O-CH,-
CHs.

Pic. 9. H-NMR spectrum of bis(2-
benzyloxyethyl)diethylammonium  bromide  (9).
Solvent CD30D. Compound (9) has the following
signals in the H-NMR spectrum. (8-scale, ppm),
CHsC 1.26 (t), N+CH2 3.38 (m), OCH.C 3.76 (1),
ArCH0 4.36 (5). C¢Hs 7.14 (5).

/T \@ CHiCeHs
) N7
N
N/ O CHLCHOCH Cels

1

CH;0H

Pic. 10. H-NMR spectrum of benzyltris(2-
benzyloxyethyl)ammonium chloride (10). Solvent
CDs0D. Compound (10) has the following signals in
the H-NMR spectrum (8-scale, ppm) N*C-CgHs 7.27
(), O-C-CgHs 7.19 (s), N*-CH.-Ar 4,65 (s), OCHAr
4.35 (s), O-CH,C 3.78 (t), N*CH,C 3.42 (1).

185 Hz

8 7 6 3

4 3 2 1 o

Pic.1. H-NMR spectrum of 4-benzyl-4-(2-benzyloxyethyl)morpholinium chloride (1)

®
(C4H5)3sNCH,CH,0CH, CgHs

=]
Br

44 Hz

5 ppm

L .
3 2 1 0

Pic.2. H-NMR spectrum of (2-benzyloxyethyl)triethylammonium bromide (2)

C4H, CH,C4H;

SN

CH;OH

CyHy C€H,CH,0CH,C¢Hs

CH;O0H

& ppm

i > 2
8 ! 6 5

3 2 1 0

Pic.3. H-NMR spectrum of benzyl(2-benzyloxyethyl)dibutylammonium chloride (3)
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Pic.4. H-NMR spectrum of 1-allyl-1-(2-benzyloxyethyl)piperidinium chloride (4)

2]
(C;Hs5);NCH,CH,0CH,CH=CH,

3]
Br
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& ppm
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Pic.5. H-NMR spectrum of (2-allyloxyethyl)triethylammonium bromide (5)

@
(CyH5);NCH,CH,0C, Hs
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Br
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Pic.6. H-NMR spectrum of (2-ethoxyethyl)triethylammonium bromide (6)
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Pic.7. H-NMR spectrum of benzyl(2-ethoxyethyl)diethylammonium bromide (7)
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Pic.8. H-NMR spectrum of 1-allyl-1-(2-ethoxyethyl)piperidinium bromide (8)
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Pic.9. H-NMR spectrum of bis(2-benzyloxyethyl)diethylamine bromide (9)
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CH0H
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Pic.10. H-NMR spectrum of benzyltris(2-benzyloxyethyl)ammonium chloride (10)

Thus, by studying the reactions of quaternary
salts of 1,2-amino alcohols with organohalides in a
four-phase  system, under exceptionally mild
conditions, i.e. in the presence of concentrated
aqueous solutions of alkalis and an aprotic solvent at
10-20°C, we have revealed their important property,
leading to the formation of quaternary salts of 1,2-
aminoesters. It should be noted that the above study as
a method of trapping nucleophilic particles by
electrophiles confirms the results of the study that
were obtained in our work [1], where it was shown
that quaternary salts of 1,2-amino alcohols under the
action of a strong base at low water vapor pressure
over the reaction mixture at 0-20°C they form 2-

trialkylammonioethoxides, ~which are  bipolar
compounds.
Besides it, the  formation of  2-

trialkylammonioethoxides from quaternary
derivatives of 1,2-aminoalcohols, as well as their
interaction with electrophiles, to some extent
resembles the reaction of O-alkylation of the hydroxyl

group in alcohols with alkyl halides, which proceeds
under conditions of interfacial catalysis [2,3,4-10].
Let us consider a typical example of such catalysis. It
has been established that in a two-phase system of
50% aqueous alkali and benzene in the presence of
phase transfer catalysts, the reaction of O-alkylation
of alcohols is accelerated and proceeds even at O-
20°C. When used as an interfacial catalyst -
tetraalkylammonium halide Q*X  in the aqueous
phase, ions are first exchanged between Q*X  and
alkali to form Q*OH-, the latter then forms Q*OR" with
alcohol. The last reaction takes place in the aqueous
phase or at the phase boundary. The substitution
between Q*OR™ and RX takes place in the organic
phase. The newly formed original catalyst Q*X
passes into the aqueous phase and the process is
repeated. Thus, the role of the onium ion Q* consists
in the formation of an ion pair with the anion QR and
in the transfer of the ion pair to the organic phase,
followed by the transfer of the halogen anion X" to the
aqueous phase.

-
Q"X + ROR - RX + Q'OR
Organic Phase
£ Il |
I Iy
Water Phase OH-
QXY <~—= Q'OH +ROH-==Q'OR + H,0
X

It shows that, despite some similarities, the
interaction of quaternary derivatives of 1,2-amino
alcohols with alkali and the subsequent reaction of
bipolar particles with electrophiles is a special
process, i.e. in contrast to the O-alkylation of alcohols
under the conditions of an interfacial process, in this
case, not an ion pair is generated in the medium, but a
bipolar molecule in which the negative charge is fixed
on the oxygen atom, and the positive one on the
nitrogen atom. In this respect, such a molecule also
differs from zwitter ions, for example, from betaines,

in which charge localization is impossible due to the
reaction proceeding according to the scheme [11]

H;N*"CH,COO H,NCH,COOH
On the other hand, during the interaction of 2-
trialkylammonioethoxide with an electrophile in the
organic phase, the addition reaction of two molecules
occurs, and in the reaction of the Q *OR" ion pair with
RX under the conditions of the interfacial process, an
exchange reaction occurs, and, in the first case, the
obtained product does not participate in the further
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process. Thus, generalizing the results of our studies
and known data on bimolecular substitution reactions
[12, 13], the reaction of 2-trialkylammonioethoxides

with electrophiles can be classified as a new type of
nucleophilic substitution, proceeding between a
bipolar nucleophile and a neutral substrate

RsN'CH,CH,0" + RX —— Ry;N'CH,CH,0R X

Obtaining quaternary salts of 1,2-
aminoesters by the interaction of quaternary
derivatives of 1,2-aminoalcohols with
organohalogen compounds (Experimental part)

1. Synthesis of 4-benzyl-4-(2-benzyloxyityl)
morpholinium chloride ()] from 2-(4-
benzylmorpholinio)ethoxide. In a three-necked
cylindrical flask equipped with a stirrer, a separating
funnel and a bottom tap for draining the reaction mass,
to a mixture of 221 g (0.1 mol) of 2-(4-
benzylmorpholinio)ethoxide and 25 ml of dry
benzene, while stirring, 12.65 g (0.11 mol) of benzyl
chloride were added dropwise. The temperature of the
reaction mixture is maintained with a water bath at
10-20°C. After two hours of stirring, benzene is
separated from the reaction mixture, the oily residue
is dissolved in 20 ml of propyl alcohol and filtered.
Then propyl alcohol is distilled off from the solution,
the residue is recrystallized from acetone and
compound (109) is obtained in an amount of 32.6 g
(93.8%) (see table).

2. Synthesis of 4-benzyl-4-(2-benzyloxyethyl)
morpholinium chloride (1) from 4-benzyl-4-(2-
hydroxyethyl) morpholinium chloride. In the above
installation, to 40-50 g of a 50-55% aqueous solution
of potassium hydroxide or sodium hydroxide, 50 ml
of benzene, 25.75 g (0.1 mol) of 4-benzyl-4- (2-
hydroxyethyl) are sequentially added morpholinium
chloride and 13.92 g (0.11 mol) of benzyl chloride.
The reaction mixture was intensively stirred for 2
hours. The temperature of the reaction mixture is
maintained with a water bath at 10-15°C. At the end
of the reaction, the stirrer is turned off. When left to
stand, the reaction mixture separates into four phases:
the upper phase consists of benzene, the second phase
consists of 4-benzyl-4-(2-benzyloxyethyl)
morpholinium chloride. The third phase, in addition to
water and alkali, also contains an alkali metal halide.
In the lower fourth phase is an alkali metal halide. The
lower fourth and third phases are drained. 25 ml of
water is added to the mixture remaining in the flask.
The aqueous solution is separated from the benzene
solution, transferred to a separating funnel and
extracted again with 20 ml of benzene and acidified
with hydrochloric acid until neutral. The water is then
distilled off under reduced pressure until a viscous
mass is formed. To the residue was added 20 ml of
propanol and the insoluble part was separated. Then
propanol is distilled off from the solution and
compound (1) is obtained in the quantity of 34.12 g
(98.2%).

Compounds (3, 4) are similarly obtained (see
table).

3. Synthesis of (2-benzyloxyethyl)
triethylammonium bromide (2). In the above setup, to
a mixture of 40 ml of 50% sodium hydroxide, 50 ml
of benzene, 22.6 g (0.1 mol) of (2-hydroxyethyl)
triethylammonium bromide and 13.92 g (0.11 mol) of
benzyl bromide are added successively. The reaction
mixture is intensively stirred at 10-15°C for 2 hours.
At the end of the reaction the stirrer is stopped and the
reaction mixture is left for foliation. Then the lower
two phases are drained. To the mixture remaining in
the flask, 25 ml of water is added. Then the aqueous
solution is separated from the benzene solution,
transferred to a separating funnel and extracted with
20 ml of benzene. After that, the aqueous solution is
acidified with hydrobromic acid until neutral, and
water is distilled off from the solution under reduced
pressure at 60-70 °C. Quaternary salt of 1,2-
aminoester (2) is isolated from the residue by a similar
method described in 2 methods in the amount of 30.6
g (96.84%).

Compounds (5-8) were obtained similarly (see
table).

4. Synthesis ~ of  bis(2-benzyloxyethyl)
diethylammonium bromide (9). In the above
installation, to a mixture of 60 g of 50% sodium
hydroxide, 50 ml of benzene, 24.2 g (0.1 mol) of bis
(2-hydroxyethyl) diethylammonium bromide and
37.62 g (0.22 mol) of benzyl bromide are successively
added. The reaction mixture is vigorously stirred at
15-20°C for 2-3 hours. At the end of the reaction, the
stirrer is stopped and the reaction mixture is left for
foliation. Then the lower two phases are decanted. The
mixture remaining in the flask is neutralized with
hydrobromic acid until neutral, transferred to a
distillation flask, and benzene is distilled off. Then 40
ml of propanol is added to the residue and the
insoluble part in propanol is separated. Then propanol
is separated by evaporation and compound (9) is
obtained in the amount of 39.3 g (93.1%) in the form
of a viscous mass (see table).

5. Synthesis of benzyltris(2-benzyloxyethyl)
ammonium chloride (10). In the described installation,
to a mixture of 50 ml of benzene, 80 g of a 50%
aqueous solution of potassium hydroxide, 27.55 g (0.1
mol) of benzyl tris (2-hydroxyethyl) ammonium
chloride, at 15-20 ° C with vigorous stirring, (0.32
mol) benzyl chloride is added dropwise. The feed rate
is adjusted so that the temperature of the reaction
mixture does not exceed 30°C. After the addition of
benzyl chloride, the reaction mixture was stirred for
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another 3-4 hours and processed as in method 4.
Compound (10) was obtained in the quantity of 51.3
g (94%) (see table).

Table 1. Results of the interaction of quaternary salts of 1,2-amino alcohols with alkyl-, allyl- and benzyl
halides in the system of 50-55% aqueous KOH (or NaOH) and benzene

Ne Name of the compound. Brutto formula Jield, Melting Elementary analysis, in %
in,8% | temp., Found/calcualted
in °Cor Cc H N Hal
physical
form at
20 °C
1 2 3 4 5 6 7 8

1 | 4-Benzyl-4(2-benzyloxyethyl)morpholinium
chloride ConzaOzNC|

C15H260ONBTr

Benzyl-4(2-benzyloxyethyl)dibutylammonium
4 | chloride C24H3s0ONCI
4-Allyl-1-(2-benzyloxyethyl)piperidinium

5 chloride C17H250NC|

6 C11H24ON Br

C10H240ONBr

Benzyl(2-ethoxyethyl)diethylammonium
9 | bromide C15H260ONBr

10 C12H24ON Br
Bis(2-benzyloxyethyl)diethylammonium
bromide

szngON Br
Benzyltris(2-benzyloxyethyl)ammonium
chloride C33H40ONCI

2 | (2-Benzyloxyethyhtriethylammonium bromide

2-Allyloxyethyhtriethylammonium bromide

7 | (2-Ethoxyethyl)triethylammonium bromide

1-Allyl-1-(2-ethoxyethyl)piperidinium bromide

96,2 148-150 | 69,31 | 7,77 | 4,21 4,16
69,06 | 7,48 | 4,03 4,03
96,8 96-98 | 56,71 | 8,44 | 4,70 | 25,50
56,96 | 8,23 | 4,43 | 25,32
94,7 110-112 | 73,76 | 9,53 | 3,37 9,26
73,94 | 9,24 | 3,59 9,11
89,3 macina | 69,31 | 8,97 | 456 | 12,28
69,04 | 8,80 | 4,74 | 12,01
95,3 66-68 | 49,47 | 9,02 | 5,26 | 30,08
49,62 | 9,02 | 5,26 | 30,08
94,5 72-74 | 47,00 | 9,62 | 533 | 31,21
47,24 | 9,62 | 551 | 31,50
97,3 macia | 56,76 | 8,30 | 4,21 | 25,05
56,96 | 8,23 | 4,43 | 25,32
97,4 macna | 51,58 | 8,43 | 5,32 | 28,59
51,80 | 8,63 | 504 | 28,78
93,1 macna | 62,31 | 7,81 | 3,43 | 18,74
62,56 | 7,58 | 3,32 | 18,96
94,0 Macia | 74,58 | 7,21 | 2,69 6,33
74,79 | 7,33 | 2,57 6,51

Conclusions

It was found for the first time that in the four-
phase system "solid phase - aqueous phase - organic
phase - organic phase” in the reaction of quaternary
salts of 1,2-amino alcohols with organohalogen
compounds, the corresponding quaternary salts of 1,2-
amino ethers are formed as a result of the generation
of 2-trialkylammonioethoxides. Alkylation of the OH
group in quaternary compounds of 1,2-amino alcohols

occurs at room temperature in the presence of 50%
alkali and benzene, without the addition of a phase
transfer catalyst.

It was defined that the regularities typical for the
reaction of quaternary salts of 1,2-amino alcohols are
characteristic of quaternary salts of bis-, tris(2-
hydroxyethyl)amines under the same conditions.
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Introduction
UDC 339.58:519.67

The natural Arctic is defined by the Arctic
Circle, all territories located to the north beyond it
were previously called the Arctic. Now this name is
leaving the lexicon, as the name "Arctic" is fixed in
accordance with international standards. In the work
of the economic geographer and specialist in the
northern regions and the Arctic, A.N. Pilyasov
describes how the territories differed in Soviet times:
the Arctic was a closed topic, all scientific work was
classified as "secret", the same applied to defense
issues; The High North was land-based and was an
open topic, addressing the following questions:

o the main geopolitical disputes in the modern
Arctic;

o the main international "bridges" in the Arctic
of the past and at present, separate ways of
communication, excluding classical international
relations;

o districts, development ~ which are most
closely associated with strategic the interests of the
countries.

5APEHYOBO

1 - MypmaHckas o61actb
2 - Pecny6nuka Kapenus (B cocrase Beomopckoro,
Jloyxckoro. KeMCKOTO MyHHIMTIATBHBIX PaifOHOB).

3 - ApxaHrenbcKas obnactb (B coctaBe Me3seHcKoro,
OHexCKoro, Hpm\lopcxoro MYHHLIHUITA/TbHBIX PAII“IOHOB.
TePPUTOPUH MYHNIMIAMBHBIX 00pasoBanmii "Topoa ApxaHrenbek',
“Topop Hoeopasincek', "Cepepoasunck’, "Hoas 3emna”).

4 - Henenkunii aBTOHOMHBIIT OKpPYT. 5 - SIMano-HeHe1kiit aBTOHOMHBIIT OKpYT.
6 - PecniyGnuka Komu (B cocTaBe TeppuTOpHM MYHHLIMIIAZBHOTO 06pasoBaHiia ropojckoro okpyra "Bopkyra”).
7 - Kpacnoapckuit kpaii (B cocrape Taiimpipckoro [lonrano-HeHelkoro, TypyXaHCKOro MyHHUMIIbHBIX PailOHOB,

TepPUTOPHH TOPOZICKOTO OKpyTa T. Hopunbceka).

When Peter | brought coffee to Russia, the North
became the "entrance gate" of the drink to the country,
SO you can see a samovar-coffee pot in the museums
of the Arkhangelsk region. Pomors actively interacted
with foreign countries, primarily with the inhabitants
of Scandinavia and Norwegian merchants. This
feature of the Pomeranian territories contributed so
much to the emergence of an international culture that
a mixed Russian-Norwegian language Russenorsk
arose, in which trade was conducted. This example
demonstrates that the Arctic, which is more open than
central Russia, has long been a zone of international
cooperation. With the exception of Moscow, which,
with the status of the capital of the country, is the
center of contacts with foreigners.

The 30s of the twentieth century - the beginning
of the active development of the Arctic by heroic
Soviet polar explorers and pilots. In 1928, the airship
of the explorer Umberto Nobile crashed, with the help
of the Krasin icebreaker, Soviet polar explorers saved
most of the expedition. From that moment on, the
world realized that the young state could do a lot, and
the country's leadership appreciated the possibilities
of the Arctic.

YYKOTCKOE i
MOPE I

OXxorckoe

MopE

=== CeBepHBIIt MOAPHBII KPYT

Tepputopuit OTHeCEHHbIE B COCTAB
ApKTnueckoii 3oubl Poccun

8 - Pecniy6nuka Caxa (SIkyrns) (B coctae AnmanxoBckoro, AHabapckoro (Jlonrano-9BeHKHIICKOro),

Bynynckoro, HuxHeKonbIMckoro, Ycrb-SIHCKOro ynycos).
9 - YyKOTCKHMIT ABTOHOMH blif OKpYT.

10 - 3eman n OCTpPOBA, pacno/iOKeHHbIe B CEBePIIOM-ﬂEﬂOBHTOM OKeaHe, yKasaHHble B

[ocranopnennn Ipesnanyma Lenrpanbuoro Mcnonuurensioro Komurera CCCP
or 15 anpens 1926 r. "O6 o6basnenmn reppuropueii Coioza CCP 3eMeb i OCTPOBOB, 0

pacnionosxenHbix B Cereprom JlefoButom okeane” u ipyrux akrax CCCP

500 1000 2000 Km
L 1 1 1 ]

Figure 1. Arctic Mediterranean
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In the museum of Dudinka there is a painting According to the Convention, the territorial

"The Battle for Dixon", reflecting the events of the
Second World War. The settlement and port of Dikson
is located on the shores of the Arctic Ocean on the
Taimyr Peninsula, as well as on the line that divides
the country in the middle. The German ship "Admiral
Scheer" attacked the Arctic meteorological center and
the Dixon geophysical observatory, which provided
navigation along the Northern Sea Route, trying to
capture headquarters maps. It should be noted that in
the Arctic region, militarization and tension are
higher, but the level of contacts, exchanges, etc. is also
higher.

Not only the Russian Arctic, but also the
international one is for many countries a "gateway" to
the foreign world. The shortest distance between two
points on the Earth's surface is closer to the poles, so
the airport in Anchorage (Alaska, USA) is the fifth in
the world in terms of cargo turnover with the countries
of Central Asia. Another famous Arctic hub is the city
of Reykjavik, where planes flying from Europe to
North America land. The route from Japan to Europe
passes over Yamal and other northern territories of
Russia (Figure 1).

The modern Arctic is a zone of active
cooperation  between northern  countries  (in
comparison with countries located at southern
latitudes), in general, the region is a territory of closer
interactions between states than inland territories,
which led to the emergence of the concept of the
"Arctic Mediterranean". The azimuth projection of the
Arctic Mediterranean is located in the center of the
emblem of the United Nations and shows well the
convergence of countries through the North Pole.

Current trends:

o after a decrease in interest in the region at the
end of the 90s of the last century, since the 2000s,
there has been an increase in international attention to
the Arctic in all countries, and the activities of
international organizations are intensifying. Since
2005, the Nordic countries have been consistently
adopting Arctic strategies, even Germany has created
its own strategy;

e the emergence of new countries in the
international Arctic: China, Southeast Asia as a whole.

In 2019, the Ministry of Natural Resources and
Ecology of the Russian Federation completed the
geological and geophysical studies carried out to
substantiate the application for the extension of the
boundaries of the Arctic continental shelf to the UN
Commission on the Limits of the Continental Shelf.

» Initially, the Arctic was divided according to
the sectoral principle: a meridian was drawn from the
western point of the territory of each country to the
North Pole, the sector limited by the meridians was
considered to belong to the corresponding country.

» The UN Convention on the Law of the Sea
was adopted in 1982 and ratified by Russia in 1997.

jurisdiction of the state extends only to the shelf, while
the off-shelf zone is declared international
(International Seabed Area), coastal waters at a
distance of no more than 12 miles from the baselines
can be declared territorial sea, and the exclusive
economic zone is a 200-mile zone from baselines.
Geographically, the continental shelf is an underwater
extension of the mainland that extends beyond the
200-mile zone.

» In 2001, Russia was the first of the countries
participating in the Convention to impose restrictions
by submitting an application to the UN Commission
on the Limits of the Continental Shelf (at the same
time, a significant part of the Arctic waters was
voluntarily ceded to international use).

» Canada in 2013 and Denmark in 2014
submitted bids that involve significant overlap in
neighboring territories. In the Danish application,
Greenland has a shelf extending to the North Pole and
beyond.

» in 2015, Russia filed a revised application to
expand the Arctic shelf, which stated that the
boundaries should be set taking into account the
"continental nature™ of the areas in the Arctic Ocean.
To substantiate the application before the UN
Commission, it is necessary to confirm with the help
of geological and geophysical studies that the sites are
the continental shelf.

The options proposed by the UN Convention on
the Law of the Sea for determining the boundaries of
the continental shelf are: method 1 - consideration of
the thickness of sedimentary rocks to determine the
place where it reaches 0.001 of the distance to the foot
of the continental slope; method 2 - determining the
distance of 60 nautical miles from the foot of the
continental slope.

Expeditions carried out explorations and
discovered a number of islands, science related to
oceanology and geophysics soared after the collapse
of the 1990s, but Russia had to pay more than 100
billion rubles for the mistake of the 2001 application.

» In 2019, the result of the meeting of the 50th
session of the Commission on the Limits of the
Continental Shelf was the confirmation that the
Lomonosov Ridge, the Mendeleev Rise and the
Podvodnikov Basin separating them are underwater
heights and natural components of the Russian
continental margin. Victory has been achieved, but
Russia's application continues to be considered, as
unconfirmed sections of the continental shelf remain.

Alternative point of view. Article 76 of the UN
Convention on the Law of the Sea contains rules for
determining the boundaries of the continental shelf,
regardless of its location. Head of the Department of
International Law of MGIMO A.N. Vylegzhanin
draws attention to the fact that it was possible to apply
Article 83 of the Convention, which implies the
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possibility of delimiting the continental shelf between
states with opposite or adjacent coasts by agreement
on the basis of international law.

The polar archipelago of Svalbard or Grumant
(ancient Russian) has been settled by the Pomors since
the 12th century. Traditionally, Svalbard was a
territory of general use, in 1872 an international treaty
between Russia and Norway-Sweden was concluded,
which confirmed the special historical rights of Russia
to the archipelago. However, in 1920, under an
agreement between the United States, Great Britain,
India, Denmark, France, Italy, Japan and Norway,
Svalbard was transferred under the sovereignty of
Norway, with the reservation of the equal right of
other states to exploit its natural resources and
territorial waters. The treaty entered into force in
1924, 39 states participate in it, including Russia since
1935.

Acrticle 2 of the treaty reads: "Ships and citizens
of all the High Contracting Parties shall be admitted,
on equal grounds, to the exercise of the right to fish
and hunt in the areas indicated in Article 1 and in their
territorial waters." Norway mines coal on Svalbard,
which is not economically justified, but the
implementation of economic activities for the
extraction of minerals in the archipelago in
accordance with the agreement gives countries the
right to be on its territory.

In 1977, Norway established a 200-mile "fish
protection zone™ around the archipelago, which, by its
status, was an exclusive economic zone. Russia (as
well as the USSR earlier) objected to such a definition
and consistently recognized the water area as the open
sea, drawing its western border of the continental shelf
through it, connecting the extreme point of the
country's land border with the north pole in a straight
line, deviating slightly to the east in the Svalbard
region. From the point of view of Norway, the
Russian-Norwegian border should have an equal
distance from Svalbard and the Russian Franz Josef
Land. The discrepancy between points of view on the
border line formed in the Arctic Ocean a section of the
continental shelf of 175 thousand km? (12% of the
Barents Sea), which remained controversial for
several decades.

US President D. Trump offered to buy an
administrative autonomous unit of Greenland from
Denmark, which caused active discussion in Europe.
The Prime Minister of Denmark M. Fredriksen
answered D. Trump: "Greenland is not for sale!", and
the inhabitants of Greenland said that their land would
not only be American, but also Danish. The Arctic is
characterized by natural and economic mobility, and
the US President's proposal also demonstrated the
political mobility of international Arctic cooperation.
Russian experts say that the purchase of Greenland is
possible, European experts, especially politicians,
reject such a possibility.

In May 1905, the Tsushima naval battle took

place, which became the last decisive battle of the
Russo-Japanese War. The 2nd squadron of the Pacific
Fleet under the leadership of Admiral Z.P.
Rozhdestvensky advanced to the eastern theater of
operations to assist the troops fighting in Port Arthur,
but was defeated in the Tsushima Strait before
reaching their destination.

Historically, the Northern Sea Route began with
the Kara expeditions (20s of the 20th century), and
"got on its feet" when the export of timber through the
city of Igarka was launched. It should be noted that the
western radius of the Northern Sea Route was mainly
working, which justified the existence of an economic
base.

In the 30s of the twentieth century, a permanent
connection was established along the Northern Sea
Route, providing a connection between the western
and eastern parts of Russia. The continuous (from
west to east) Northern Sea Route, like the Baikal-
Amur Mainline (BAM), was of strategic importance.
Comrade 1.D. Papanina at the 18th Congress of the
All-Union Communist Party of Bolsheviks in 1939
said: “Dumb-headed tsarist officials did not see the
vital need to master the Northern Sea Route. They
caused all sorts of difficulties for single researchers
who sought at their own peril and risk, in spite of ice
and fog, to lay the Northern Sea Route. During the
Russo-Japanese imperialist war, tsarist Russia paid
dearly for its backwardness and conservatism, for the
lack of well-equipped bases and military routes to the
North. After the Battle of Tsushima, the famous
Russian scientist Mendeleev wrote:

The sad page of the Northern Sea Route is the
history of the German raider "Komet" being carried
along it by Russian ships before the Second World
War. During the war, "Komet" carried out combat
missions in the Pacific Ocean. In the 1930s, there were
many people accused of espionage in the camps in the
USSR, which causes an ambiguous assessment of the
collection of intelligence data by the German raider.
A similar situation arose with the raid of the Graf
Zeppelin airship over the Arctic waters of the USSR,
in which Soviet scientists, including Arctic explorer
R.L. Samoylovich (subsequently shot). The airship
flew up to the middle of the Northern Sea Route,
taking aerial photographs and collecting data that were
mysteriously lost. "Graf Zeppelin®, having not made
the earlier planned landing in Leningrad, flew to
Germany, where the results of observations
"surfaced". The years of Soviet-German friendship
cost Russia very "expensively", it is enough to recall
such events of the Second World War as the raid of
the cruiser "Admiral Scheer™ in the Dixon area, which
took place thanks to the collected navigation data, or
German submarines that sank in the western sector of
the Northern Sea Route convoy transports.

The considered examples show that the Arctic is
an open and not fully explored region.
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The strategic importance of the Northern Sea
Route for Russia remains significant and the most
important for ensuring transportation (Figures 2 - 7).

Figure 2 - Arctic Sea Routes: Northern Sea Route (blue line), Northwest Passage (red line), Central Passage
Project (green line)
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Figure 7 - Adjustment in the BAM construction scheme

Currently, discussions are underway regarding
the status of the Northern Sea Route - should it be
international or is it an internal highway, which the
Russian side insists on. A similar dispute is going on
between the US and Canada over the Northwest
Passage, which lies in Canadian Arctic waters. This is
a less popular and more difficult sea route in terms of
navigation conditions, passing near sparsely
populated areas, therefore, we do not have a special
need to develop it - there is such an erroneous opinion.

However, it is assumed that with climate warming in
the future it will be more relevant. Canada insists that
the Northwest Passage is exclusively an internal
highway, the US considers it an international one.
According to forecasts, by the middle of the 21st
century, the ice situation will become much softer,
therefore ships will be able to navigate in the area of
the North Pole, moving in the middle of the Arctic
Ocean. Land and air analogues of the Northern Sea
Route Trans-Alaska Highway in North America
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The construction of overland routes was point of view of the United States, Alaska was an

associated with military necessity: the main transport
routes of the north of North America, connecting
Alaska through Canada with the main territory of the
United States, were built during World War II. As
historians write, before the time when the Japanese
bombed Pearl Harbor, Alaska had one highway from
Valdez to Fairbanks, about 2,000 miles long. From the

island; if Japan cut off the shipping traffic, it would be
completely cut off. This would be a disaster for her,
because the region did not provide itself with food,
despite the presence of the city of Palmer (northern
"Kuban™), which acts as a granary.

Figure 8 - Characteristics of the transport scheme of the basic regions of the Russian Arctic

In the 40s of the twentieth century, after long
negotiations with Canada, which first initiated
construction, but then abandoned it, fearing an
aggravation of the conflict with Japan, the
construction of a vital highway for Alaska begins. A
panel on the fagade of the Yukon Transportation
Museum in Canada demonstrates how important the
construction of the Trans-Alaska Highway by the US
military played in the development of transport in
Alaska. Subsequently, it completely turned the life of
part of the US territories, in particular, the city of
Whitehorse, having found a road, became the capital
of the Yukon Territory, Alaska as a whole received a
stable connection with the main territory of the United
States, that is, this is the Northwestern intermediate
route. Canada officially positions the creation of the
air Northwest route as its own invention, as does the
United States. airfield system, located along the
Trans-Alaska Highway, was built during World War
I1. Starting in 1942, it was used to transfer aircraft and
cargo provided by the US to the Soviet Union under
Lend-Lease. The air "bridge" extended to the Soviet
Union, it was called ALSIB - the Alaska-Siberia air

road. Cargo from Great Britain during the war was
delivered to Russia by sea - northern convoys to the
cities of Murmansk and Arkhangelsk. In Fairbanks, a
monument to Soviet and American pilots was erected,
and the route of the air "bridge" is also reflected on it.
Soviet pilots flew to Fairbanks to receive Douglas
warplanes. The transfer point was moved inland from
the coast due to possible attacks by Japanese aircraft.
Soviet pilots piloted aircraft first through the United
States (to the village of Nom), then through the Bering
Strait to Chukotka. The Arctic is an amazing place
where the close interaction of the northern countries,
including the Soviet Union and America, is
manifested.

The Arctic is an area of close rapprochement
between the opposing sides during the Cold War - the
Soviet Union and Western countries, therefore, the
front lines of defense passed on its territory. In North
America, the famous Dew Line (Distant Early
Warning Line, DEW Line) was created - a chain of air
defense radar stations that runs throughout northern
Canada. An example of how militaristic themes have
"sprouted” in Alaska is a farm site (claim), where the
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equipment of a radar station helps to attract tourists
who are invited to pan for some gold (such economic
activity is prohibited in Russia).

Another, no less militarized region of the world
is Northern Norway. On the bas-relief in the building
of the University of Tromse, made in the style of
Soviet newspapers, it is reflected how Uncle Sam
throws cruise missiles into the territory of Norway,
while pumping oil out of it. The northern part of
Norway is the location of NATO military units, when
there is a "thaw" in relations between Russia and the
North Atlantic Treaty Organization, this adversely
affects its economy. The dialectic of the Arctic also
lies in the fact that the military presence contributes to
the provision of jobs for the inhabitants of the region.
In Russian cities specializing in military subjects, in
the 90s of the last century, the problem of employment
of the population, which both Alaska and northern
Norway face, became acute. In the Norwegian city of
Tromso, aviation units have been preserved, but the
NATO submarine base, organized in a tunnel in the
rock, was closed, and subsequently sold to a private
person. The Norwegian businessman, in turn, sold the
base to Russia, now scientific ships are located on its
territory. An example of a military facility handed
over to scientists for research is the bomb shelter
tunnel near Fairbanks, the largest permafrost research
center in the Western Hemisphere.

In the USSR, an air defense line was also created
along almost the entire coast, and several large air
bases were built, including in the Murmansk region
and the Yamalo-Nenets Autonomous Okrug
(Amderma settlement). The village of Amderma, one
of the few villages with capital houses and an airport,
was completely focused on servicing long-range
aviation. Itis currently in a deplorable state as a result
of declining population, despite the construction of
several wind farms. A large contingent of Soviet
troops and the airport were based on the ice field near
the Pole in order to be at the closest distance to a
potential enemy. Novaya Zemlya became a nuclear
test site, which led to the resettlement of local
residents.

The Alaska Transportation Museum has an
exhibit that says, "Whoever rules Alaska in the future
will rule the world.” The development of transport in
this region is directly related to the development of
infrastructure, primarily for gold mining (“"gold
rushes" at the turn of the 19th and 20th centuries), and
secondly, for the armed forces. The population of the
city of Fairbanks is 30 thousand people, the population
of the surrounding area of Borough is 100 thousand,
while there are no large settlements in the area, mainly
farm settlement. This feature is explained by the
inclusion of the contingent of the armed forces in the
population of the region.

Militarization has an impact on the life of the
indigenous peoples of the North:

» During the Second World War, special units

of the Eskimos (Inuit) were created, which remained
in the places of traditional residence, performing the
functions of tracking a potential enemy.

> "Black page in the history of Canada" - the
official name of the resettlement of the Inuit from the
mainland of the countries to the northern islands at a
distance of 2.5 thousand km, carried out solely in
strategic interests (territory retention). As a result,
some of the settlers died of starvation, since the
representatives of this people are adapted to a certain
natural environment and have developed the skills of
hunting caribou, which do not live on the islands. In
order to help them adapt to the high Arctic, Inuit from
another village were placed with the settlers. The
Canadian government recently issued an apology to
the surviving Inuit people.

» The monument to the Deer Battalions is
located in the city of Naryan-Mar. During the Second
World War, residents of the Nenets District were
recruited to deliver food and ammunition to the army
units fighting in the Murmansk region, since reindeer
are well adapted for moving along the Arctic
impassability. The reindeer herders made their way to
the combat area on their own. In Alaska and
Chukotka, related families live on opposite sides of
the Bering Strait. Skillfully managing canoes, they
communicated, but in the course of the formation of
new states, the peoples were divided. During the Cold
War, part of the small indigenous people of the
Chukchi were resettled from Novaya Zemlya and the
Chukchi coast to the hinterland, because they
occupied territories that were too close to a potential
enemy. There has been some degradation because the
coastal inhabitants are sea hunters and do not know
how to herd deer. The depopulation of the coast of
Chukotka is a tragic page in the history of Russia. The
most non-Arctic cities in the Russian Arctic:
Arkhangelsk, Severodvinsk, Novodvinsk The cities of
Arkhangelsk, Severodvinsk, Novodvinsk are located
in the Arkhangelsk region, which differs from most of
the Arctic in that it is covered with forests. The pulp
and paper industry is located in the city of
Novodvinsk, and the defense industry is located in the
city of Severodvinsk. The development of the White
Sea coast began in the 16th century. Enterprises
specializing in the construction of ships and
submarines were built on the historically earliest
developed territory, where one of the first monasteries
is located. Thus, one of the temples ended up on the
territory of a closed enterprise. There are two
companies in the city: The Zvyozdochka ship repair
center, which repairs submarines, and the Northern
Machine-Building Enterprise, which specializes in the
production of submarines, as well as their repair by
order of India. The aircraft carrier "Admiral
Gorshkov" was sold to India, the Severodvinsk
enterprise is also engaged in its repair. The Institute of
Shipbuilding and Arctic Marine Engineering has
become a branch of the Northern (Arctic) Federal
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University. M.V. Lomonosov. Currently, the city is
open, new housing is being built, the flow of
commuting migrants has changed. When the defense
industry found itself in a very difficult situation in the
90s of the last century, the inhabitants of Severodvinsk
left to work in the city of Arkhangelsk, and now the
oncoming flow has intensified. We emphasize that
almost all Arctic cities are dependent on any external
factors, for example, oil prices or the political
environment. The development of cities of defense
specialization is largely associated with state policy in
the field of defense support.

In terms of militarization, the Murmansk region
is comparable to Alaska, on its territory there are
closed administrative-territorial formations (ZATO):
Vidyaevo, Zaozersk, Ostrovnoy Severomorsk,
Aleksandrovsk. Initially, the historical center of the
Kola Peninsula was the city of Kola, then
Aleksandrovsk, then - the overgrown Murmansk - the
"child" of the First World War, conceived as a
transport center as part of the railway line (1915),
which provided access to the sea, bypassing
potentially blocked ports in the Baltic . The further
fate of Murmansk is closely connected with the
function of both economic and defensive "gates”. The
population of the city is 300 thousand people. ZATO
Aleksandrovsk includes a number of administrative
entities: the city of Polyarny (City of Military Glory)
- the population is 42.7 thousand people, the city of
Snezhnogorsk - 12.6 thousand, Gadzhiyevo - 11
thousand, Polyarny - 1.7 thousand, n.p. Deer Guba -
1.6 thousand, s. Belokamenka - 84 people, the
settlements of Kuvshinskaya Salma, Retinskoye,
Saida Guba (a place for storing spent parts of nuclear
submarines) - there is no permanently resident
population. Thus, in the area of Murmansk, including
the city of Severomorsk, there are centers for basing,
repair and maintenance of the Northern Sea Fleet.

The nuclear submarine "Kursk™ crashed in the
Barents Sea, 175 km from the city of Severomorsk.
The cabin of the cruiser was installed in Murmansk on
the site of a symbolic mass grave - the burial of a
capsule with sea water from the crash site. The village
of Korzunovo is known for the fact that Yuri Gagarin
served there, who was a military pilot before flying
into space. Some of the closed cities are currently
open, for example, the city of Roslyakovo, since it is
assumed that civil facilities related to the export of
liquefied natural gas will be located on its territory.
The northern part of Murmansk was famous for its
large dock for repairing aircraft carriers; as a result of
the crises of the 90s and subsequent years, backup
power sources were disconnected at the dock, which
led to its flooding during an accident in the power
system. In the city.

The atmosphere of Murmansk is imbued with a
naval spirit; the most famous monument in the city is
the monument to "Defenders of the Soviet Arctic
during the Great Patriotic War" ("Alyosha").

"Waiting" - a monument to a woman waiting for a
sailor and looking at the mouth of the bay, from where
the ship should return. Murmansk is the base of the
icebreaker fleet, from where caravan routes along the
Northern Sea Route begin. The most famous domestic
icebreaker "Lenin" has become a museum. Many
stories are connected with its construction in the 50s
of the twentieth century, since it took place in a
competitive mode with the Americans. Foreign
specialists came to the construction site with an
inspection, as a result of which it was concluded that
the Russians would need several years to complete the
work. A few months later, as a result of a heroic
breakthrough, sea trials of the icebreaker were carried
out. American experts announced that instead of a
nuclear engine, a diesel engine was used for testing,
but they were given the opportunity to verify the
opposite. Despite the risks, the Soviet Union was the
first in the world to build a nuclear-powered
icebreaker - the pride of the country. Options for the
functioning of the Northern Sea Route, namely:

1. The transition from the western regions of
Russia to the east: the northern analogue of the Trans-
Siberian Railway ("Anti-Tsushima").

2. "Windows" to Europe: it was for this task that
the Northern Sea Route was laid in the 20s of the
twentieth century, this option is the most
economically profitable and actively used.

3. "Bridge" Europe - Asia-Pacific region:
accompanied by difficulties during the passage along
the Northern Sea Route, even with the use of modern
icebreakers and ice reconnaissance methods. An
obstacle is also the poor development of infrastructure
in the eastern part of the route: the impossibility of
repairing the vessel, the lack of the necessary support
along the route.

4. Northern delivery.

It is still too early to talk about container
transportation along the Northern Sea Route, because
they require a strictly defined delivery time.

Lesson #2: New highways in the Arctic often
open up due to extraordinary circumstances and
extreme conditions.

Under normal circumstances, the heavy
investment and risk that is always present in the
construction of new roads is rarely undertaken by
countries. The reason for the intensification of efforts
may be a sharp drop / rise in oil prices or military
actions. The supreme ruler of Russia, who founded his
state in Siberia - Admiral A.V. Kolchak was
desperately looking for a way to establish trade
relations with the Entente countries for the supply of
weapons and food. The Northern Sea Route would
have saved the situation, so the admiral, with
experience in ice navigation, showed great interest in
him. The first expedition to establish regular relations
of the Committee of the Northern Sea Route was
organized in the same historical period. After the
defeat of the army of A.V. Kolchak, the committee
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was saved and continued its activities.

The foundation of the city of Igarka was not only
an economic, but also an ideological project. CM.
Kirov at the XVII Congress of the All-Union
Communist Party of Bolsheviks in 1934 stated: "What
yesterday seemed completely unawakening, where in
tsarist times people were exiled only in exile, is how
there by the will of the Bolsheviks, on the basis of
natural resources (apatite, iron, molybdenum, mica ,
thorium, titanium, etc.), in the semi-tundra, where the
human foot has not yet set foot, a new, rapidly
growing industrial center of the Arctic Circle has been
created. lgarka was an example of a northern city
flooded with lights, which was used to demonstrate
the triumph of Soviet power. Note that young I.V.
Stalin, under the tsarist regime, was serving a link in
the Turukhansk region a little south of the city of
Igarka.

e 1935 - the Territorial (Krasnoyarsk)
department of the GUSMP and the Igark air base
(routes to Taimyr) were formed;

e 1932 - the branch of the All-Union Institute
of Plant Growing began its work;

e 1935 - in terms of the percentage of literate
population, the city takes first place in the region,
there are 9 schools, 3 circles of foreign languages, the
arrival of O.Yu. Schmidt, tours of the Bolshoi and
Maly theaters, a newspaper is published in several
languages;

e 1938 - the population of the city is 18
thousand people, a bus line and a city taxi are
launched.

Foreign ships call at the port of Igarka, the
American journalist Ruth Gruber recalls that she saw
French perfumes in the shops of the city. The book
"We are from Igarka", compiled from the stories of
schoolchildren, was presented at the World Exhibition
in New York, but the editors excluded the information
that some of the authors were from among the special.
settlers. At the same time, the complex development
of the city took place, including scientific research on
specific lens permafrost, which significantly
hampered construction. Having broken through the
layer of ice under which the stone is located, it is
possible to rest piles on it, but the permafrost in this
area is layered (the layer of ice is a layer of clay). A
scientific station for its study (one of two in the world)
was built in the city of Igarka in the 30s, plans were
made to organize a powerful underground complex,
which even included a skating rink. The second
underground station is located in Fairbanks (Canada),
but the Russian station is deeper, as it is located in a
mine. Employees of the Igarka Permafrost Museum
say that they manually cover the corridors of the
station with a layer of snow and ice in order to
maintain the required temperature, which makes it
very beautiful in the underground tunnels.

I.1. was invited as the chief architect of the city.
Leonidov is a representative of the Russian avant-

garde in architecture. Only one of his participation in
the construction could make Igarka a world-class
tourist attraction. The avant-garde wooden buildings,
including the trading port for foreigners, unfortunately
burned down.

From the point of view of food, the city was self-
sustaining, in many respects this was a consequence
of necessity. The first polar pilots made flights to
Igarka, but under adverse weather conditions, the
flight could last several weeks. Scurvy is an eternal
companion of the early years of Arctic exploration, so
a division of the Research Institute of Polar
Agriculture is opened in the city, where experiments
are carried out and new varieties of crops, such as
potatoes and strawberries, are created. Initially, there
was no camp in lgarka, kulaks were exiled there. R.V.
Gorchakov writes that in the 30s the hands of the
NKVD "did not reach” the city, so the kulaks lived
relatively freely and were engaged in the cultivation
of crops in the Agroarctic subdivision. To make
inspections more difficult, vegetable gardens were
organized on the island. In 1938, the crop was
harvested: 134 tons of potatoes, 67 tons of cabbage,
onions and radishes, 2 tons of tomatoes, 7.5 tons of
cucumbers. A book published in 1979 says: “The
population of Igarka almost completely provided itself
with vegetables and potatoes throughout the Great
Patriotic War! lgarka residents did not abandon this
occupation even in the no less difficult post-war years.
to import from the central and southern regions of the
region, the sectors of the economy at the Igarsky state
farm have changed. The main industries have become
meat and dairy and poultry. This greatly affected the
food security of the city, at present the farm exists, but
is in a deplorable state. The very provision of northern
territories with food is a global trend, it is more
expensive, but vegetables grown in their own
greenhouses are fresher than those delivered. Learn
more about life in You can meet Igarka at the age of
30 by reading the books of V.P. Astafiev, who grew
up in an orphanage.

Lesson #3: Remoteness isn't always bad. On the
one hand, it does not allow you to quickly and cheaply
deliver what you need from the mainland, on the other
hand, negative trends (for example, drugs) do not
reach remote areas.

The main aspects of the study of remoteness

e economic costs of remoteness, structure of
the economy: limited sales market, high prices, lack
of innovative developments, costs of doing business.
"Remote regions suffer from a lack of both political
self-government and economic self-sufficiency™
(American economist L. Husky).

e migratory outflow;

o food self-sufficiency (AHDR);

o the predominance of long-distance ties over
short-range ties (economic geographer A.l. Pilyasov);

e institutional costs: important decisions are
made in large cities located far away, which makes it

Philadelphia, USA

427

2 Clarivate
Analytics oo



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 (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

difficult to take into account local specifics. Alaska
Governor W. Hickle, in his book Lessons from Alaska
- Opportunities for Russia, talks about the adoption of
a US federal law issued to combat carbon dioxide
emissions with the help of a gasoline additive.

For part of the country's territories, this law was
useful, but in a cold climate in Alaska, the atmosphere
is reversely stratified, so the exhaust is pressed to the
ground, which statistically significantly led to an
increase in the incidence.

e increased creativity: "Remote places are full
of innovators. This is due to the fact that progress is
always on the way to these places and the do-it-
yourself principle becomes the only opportunity to
make a leap forward" (British anthropologists E.
Ardener and K. Humphrey).

e increased opportunities for self-
development: "Remoteness from other countries and
the high cost of transportation served industry as a
natural defense" (Norwegian economist E. Reinert).
Paradoxically, the level of diversity of Arctic cities in
Russia (Norilsk, Magadan, Vorkuta, Igarka) higher
than the level of oil towns built in the “fat" 70s (Novy
Urengoy, Noyabrsk).

Post-war technological breakthrough and the
death of the city.

With the improvement of the transport situation
in the 70s, production indicators in Igarka increased:
timber export in 1943-1946 was 0 m3, in 1965 - 889
m3, in 1978 - 1.3 thousand m3. The strong growth of
exports in the 1970s was associated with a change in
timber loading technology: instead of self-rafting,
ocean-going vessels were loaded with packages
(timber stacks) that were delivered from timber
processing plants located upstream of the Yenisei.
Thus, the unique economic and geographical position
of the city has exhausted itself to some extent. This
was facilitated by the invention of river-sea vessels,
on which it is more profitable to export timber. At the
same time, the city is changing: the construction of
multi-storey (5-9 floors) houses of standard models is
being massively carried out. The peak of the
commissioning of housing falls on the 70s - 80s, while
the apartments in the "Khrushchev" are very cramped.

Compact cities have their advantages, but in case
of population fluctuations they shrink, it is possible to
make a number of generalizations that arise in the
process of solving applied problems in the Arctic
region:

e Isit necessary to live in the Arctic or is it just
a place to extract resources?

During the implementation of specific projects,
a number of questions invariably arise: should
permanent settlements be created for resource
projects, and if so, which ones? if a temporary stay of
workers is supposed, then what will it be - on a
rotational basis or for a certain period of life? Despite
the fact that in Soviet times the population was
declared to be fixed in the Arctic territories, a

significant part of people came to the North at a young
age and lived there until the age of early retirement
(due to certain benefits) or until the moment when the
children finished school and It was time to enter
higher education.

In the 60s of the last century, when the “road to
resources” project was being developed, Canadians
studied the experience of the Soviet Union in the field
of creating permanent cities. In the 1990s, the Soviet
Union turned to the experience of Canada, where the
northern territories were not sufficiently developed,
which was considered more effective. Currently, there
is a decrease in the population in some northern
regions of Russia: in the eastern part of the Nenets
Autonomous District, the work of resource projects is
carried out mainly on a rotational basis, as is the
development of the Yamal Peninsula. At the same
time, there are reports that the construction of new
cities is planned, for example, in connection with the
development of promising coal deposits near the
village of Dikson.

e Ethical issues of life in the North. In the
Soviet Union, northern benefits were originally
created as a compensation for the difficulties
associated with moving, as well as a way to secure the
population, reducing the costs associated with
rotational development. With the previous method,
people came to the North, but after a while they left,
and the new arrivals had to organize life anew. Such a
change in the population was associated with both
increased morbidity and loss of working time. Similar
problems are typical for the regions of the foreign
Arctic, for example, a similar lifestyle is led by
specialists in northern Canada who come for a certain
period. Gradually, the benefits began to be perceived
by northerners as compensation for the fact that they
sacrifice themselves for the well-being of the country.

e For whom should infrastructure be created -
for the population or for the extraction of resources?

The Nenets Autonomous Okrug can be presented
as a miniature model of the Arctic; its example
illustrates well the contradiction of the issue of
infrastructural development of the northern territories.
On the one hand, most of the settlements in the district
are located west of the river. Caves and the capital of
the district - the city of Naryan-Mar. These are
villages built in the 18th century and located along the
highway that went to the city of Pustozersk and further
to the east. There are practically no permanent roads
in the region, winter roads cover mainly the eastern
part of the district, as well as helipads. The
accessibility of small settlements in the west of the
region is provided either by air or by traditional
sledge. Thus, the roads lead to resources, and not to
the more populated areas of the Nenets Okrug, that is,
the development of the territory is connected with the
development of deposits.

o Center cities or base cities? Traditionally,
cities are located in a close network, their existence is
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associated with an active interchange of services.
Residents of small towns receive unique services in
large cities, which are easy to reach in densely
populated regions with a well-developed transport
network. By serving small towns, large ones get an
increase in the market for their goods and services,
which leads to the development of a wider range of
industries. The described interchange is the basis of
urban life, but in the Arctic cities are largely isolated
and lack the possibility of network interchange. At the
same time, they perform a rather specific role of a
transshipment  base associated with seasonal
development, with the need for additional storage of
goods, which should be sent further along the
Northern Sea Route to remote settlements. On the one
hand, cities are excluded from the classical local
network, which is the basis for development, on the
other hand, they are included in powerful inter-
regional flows and have additional functions
associated with transshipment and storage in the off-
season, with equipment settling down for the period
when it cannot be operated.

o How to deal with population instability? The
main problem of the North has always been
considered climate, but trying to cope with the
population of the Arctic regions is an almost insoluble
dilemma. Architects and city planners have
traditionally tried to solve the problem of climate,
while the problem of frequent population change has
not been clearly solved at the city level. The answer to
the question "is a transforming city possible?" still no.
Notorious are barrel houses, whose rounded shapes
were designed to save energy. Temporary housing is
associated with psychological costs - the residents of
the North experienced the "delayed life" syndrome.
Thus, the deliberate orientation to temporality has
negative socio-cultural consequences.

e Sectoral or complex  development?
Development of resources or development of space?

In the 30s of the 20th century, emphasis was
placed on the integrated development of territories, a
new round of development in the 60s and 70s assumed
an orientation towards sectoral development. Despite
the fact that formally it was said about territorial
production complexes, in reality the social sphere was
reduced. The lack of housing and social and cultural
facilities is a classic of the history of the development
of the Arctic in the late Soviet era. The sparsely
populated northern territories of Alaska and Canada
suffer from similar problems. Question: "Is it worth
creating infrastructure in the North with a full range of
social categories for all ages (from children to older
people)?" - has not been fully resolved. If you ask it to
the residents of the Arctic themselves, then the
answers will be very different, because some people
of retirement age for various reasons (medical and
social) do not want to leave the North, some are
seeking relocation. There is currently no unambiguous
solution to this issue.

» maximum adaptation of the socio-cultural
and economic environment to the specific Arctic
conditions: reducing the cost of their creation through
the socio-psychological adaptation of people, the
development of technology and technology, including
nature-like ones, as well as special forms of economic
activity and institutions. It is necessary to adapt the
socio-economic system to the Arctic specifics
(seasonality, poor transport accessibility), while
ensuring autonomy, the ability to live from import to
import, to form reserves, organize medical care in
remote areas, and ensure the availability of universal
specialists capable of providing a wide range of
services. We emphasize that we are not talking about
organizing a familiar environment, it is assumed that
the population will live in extreme conditions.

» victory over the Arctic nature: to win, it is
necessary to fulfill the dreams of people who explored
the North in Soviet times, when the lines from the
song "Guys of the 70th latitude™ sounded: "Let
blizzards rage nearby, if necessary - melt the ice!", that
is, build on In the north of the city, perhaps a denser
network of roads, adapt standard houses to permafrost
conditions, transfer the indigenous peoples of the
North to settled life and repeat the way of life that
operates in the rest of the country. This path involves
the destruction of the usual way of life, the mentality
of people and a number of economic mechanisms.

Currently, an intermediate option is most often
used, since a neutral environment has not been created
in the Arctic in this way. Back in the 80s, scientific
reports noted that the inhabitants of Norilsk do not feel
cut off from the main territory of the country, but
recent studies conducted among the population show
that even now Norilsk residents do not have the
opportunity to travel outside the Norilsk industrial
region. On the other hand, modern residents of the
Arctic have different behavioral strategies than
Russians living in the main settlement zone of the
country. A typical example is the existence in the
North of the concept of "euro driver”, which refers to
a person who cannot repair a car that has stalled during
a snowstorm on the highway. A large company is able
to ensure the good condition of the road, which the
assistance vehicle will quickly reach to assist the
driver, so it can use a different strategy by hiring
narrow specialists. Euro driver - a private carrier may
not survive in extreme Arctic conditions in a car
breakdown situation, so northern car owners have a
wide range of skills not only for driving and repairing,
but also for survival.

The specificity of the Arctic region, of course, is
recognized, at the state level it is noted in the
following documents:

» "Fundamentals of the state policy of the
Russian Federation in the Arctic for the period up to
2035 and beyond".

» "Strategy for the development of the Arctic
zone of the Russian Federation and ensuring national
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security for the period up to 2035".

The features of the region taken into account in
the Russian legislation, namely:

e extreme natural and climatic conditions,
including low air temperatures, strong winds and the
presence of ice cover in the waters of the Arctic seas;

o focal nature of industrial and economic
development of territories and low population density;

¢ remoteness from the main industrial centers,
high resource intensity and dependence of economic
activity and life support of the population on supplies
from other regions of Russia of fuel, food and
essential goods;

e low stability of ecological systems that
determine the biological balance and climate of the
Earth, and their dependence on even minor
anthropogenic impacts.

Features of the region not taken into account in
Russian legislation, namely:

o the special structure of the Arctic economy:
regardless of the existing political system in all Arctic
regions, the share of people employed in the public
sector is higher, monopolization is higher;

e institutional remoteness: a large distance to
decision-making centers is associated with the danger
of wusing inefficient algorithms, is a generally
recognized problem throughout the circumpolar
Arctic;

e mobility and variability: present at all levels,
seasonality, economic conditions change in
connection with the cycles of development of raw
deposits;

e a potentially important role in innovative
development: all the challenges provided by the Arctic
can potentially form the basis for the development of
fundamentally new and competitive technologies,
goods and products. Here one can draw a parallel
between the exploration of the Arctic and the
exploration of space: space projects in both the Soviet
Union and America created the best technologies that
fueled the economies of countries for a long time.
Arctic technologies have the potential to become the
basis for the country's innovative development as a
whole. A significant demand for them in the Arctic
region is noted both in the raw materials industries and
in the sphere of life support. Economists note that the
resource-extracting industry can become a "motor" for
the development of innovative industries, but so far
this link has not taken place.

Based on the results of considering the features
of the Arctic region, we note that it needs a different
economy in terms of its structure and partly in terms
of management mechanisms, other institutions and
other equipment.

Considering the fundamental choice: to develop
the Arctic according to the canons of Central Russia,
to make the Arctic "non-Arctic", to separate the Arctic
region into a separate production, it is important to

take into account three aspects: cultural-ideological,
organizational and economic.

Who goes to the North and stays in the North?

» earnings factor: research results show that
people who differ in psychological qualities are sent
to different regions of the North. In the works of the
sociologist G.F. Kutsev from Tyumen State
University, there are different degrees of orientation
towards material wealth among those who come to the
northern and southern regions: the higher the northern
coefficient, the greater the proportion of people who
came to earn money. During the construction of the
Trans - Alaska oil pipeline and the development of oil
and gas reserves in Western Siberia, the wages of
workers could be 10 times higher than the wages of
those who worked in the main settlement zone. At
present, such a difference, with the exception of
certain niches (extremely demanded specialists in the
north of Canada, high-level managers of the primary
industries in Russia), is not observed in the northern
territories. People, who went to work from the 60s to
the 80s of the last century, make up the main
population of the modern Russian North. From this
follows the discontent of the people who came to
become the "material elite”, since in Soviet times there
were few ways for the population to improve their
economic position. It is this category that is especially
acutely aware of the gap in income, the deterioration
of the financial situation and the loss of the
opportunity to receive higher wages. Note that an
important factor is the gap between reality and
expectations, which were very large. People
remember the situation in the Northern regions, when,
during the years of shortage, the number of available
goods made it possible to send parcels to the main
areas of settlement. When the crisis occurred in Russia
in the 1990s, the Arctic territories entered it later, than
the mainland. Thus, the moral crisis observed in many
northern cities is due to the fact that the general
change in attitude towards the North hit the category
of people who did not realize their expectations.

> "It's better to live in the city" - a quote from
a study of students at the Taimyr School, among
whom there is a large proportion of representatives of
the indigenous peoples of the North. The quote refers
to a broader phenomenon - urbanization, during which
people move from rural areas to cities. This
phenomenon is global, it reflects the general trend of
the settlement network. In the territories of the foreign
Arctic, there is a "female exodus”, that is, women
leave small settlements first of all, and then men. In
Russia, these processes began in the years of the
USSR and continue to go on at the present time, being
one of the sources of growth of northern cities. They
lead to the loss of traditional types of economy and the
way of life of the indigenous population of the
regions, the loss of their natural habitat. The other
category is people who flee from problems at home.
In the North, one can meet natives of almost all "hot
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spots", the most affected by unemployment regions of
Russia and neighboring states. For this category of
people, the Arctic is a territory of opportunity. If
residents of certain regions of Azerbaijan and the
countries of Central Asia could not open their own
business in their homeland due to the deep economic
crisis, then in the northern city they have the
opportunity to realize themselves.

»  professionals - a category that is becoming
more and more numerous. Specialists come to the
North for a short time to participate in the project. If
people who came for the sake of earning money were
inclined not to spend money, saving them for vacation
periods or going back, then highly paid professionals
create conditions for the development of the local
economy.

»  stability orientation is a recently emerged
category of people. Good social living conditions have
been created in large resource-rich Arctic cities,
including a developed infrastructure for children. The
northerners understand that it is easier for them to
realize their need for housing, for example, a specialist
who has studied in Moscow returns, because it is
difficult to earn an apartment in the capital, in Norilsk
this can be done within two years. As a rule, low real
estate prices are typical for cities with a declining
population.

» orientation to unusualness - a category of
people who go to the Arctic regions for the specifics
of the north. Its representatives are proud of life in the
North and enjoy living conditions because it is
interesting. The anthropologist and architect has long
lived with the Eskimos in a remote community, and
currently works in Fairbanks, Alaska, an experimental
center that is developing new types of energy-efficient
housing for indigenous people. The houses designed
by him are designed in such a way that in off-road
conditions it would be possible to deliver them to the
assembly site in one flight of a small aircraft. The
situation of adjustment to the specifics of the Arctic
requires people who have come not to earn money, but
who are eager to work creatively for the good, making
people’s lives comfortable, interesting and adequate to
northern conditions. The founder of the reserve on
Taimyr and Muscovite V.V. Larin moved to the North
not only because he was the largest specialist in
mountain sheep, but also a reader of the book
"Territory" by O. Kuvaev. A Japanese sailor K.
Yoshikawa, who is fond of sailing, once "froze" into
the ice off the coast of Alaska, he owes his salvation
to a group of local residents. Now a professor of
cryolithology at the University of Fairbanks has
created a series of educational videos about
permafrost and is breeding reindeer brought from
Northern Chukotka. This example is specific to
Alaska because its legal system allows for more
freedom. Note that in its history there were migration
waves associated with the gold rush and the
construction of the Alaska oil pipeline. When raising

the question of the need to consolidate the population
in the Arctic, it is important to remember that that in
its development the role of representatives of this
category is much more significant than the role of
representatives of other categories. The concept of
"quality of life™ includes not only good conditions, but
also satisfaction from realized opportunities,
including creativity.

The composition of the population is a very
significant factor for the development of the territory.
People's expectations and abilities are a factor that
needs to be planned when predicting the development
of the Arctic. ldeological framework for the
development of the Arctic.

Recently, efforts have been made to create a
romantic image of the Arctic and organize powerful
information support. The Arctic region is positioned
as a frontier - not just the development of the territory,
but intensive development, causing a complete
restructuring of social institutions and natural
landscapes - the formation of new responses to the
challenges of uncertainty. In fact, the frontier is the
formation of a new development trajectory.

Frontier is a scientific term introduced by the
American historian F. Turner, who designated this
concept as the border between civilization and
savagery in the book Frontier of American History,
published in 1898. Often the frontier is illustrated with
the picture "American progress”, which is perceived
ambiguously in modern ethical frameworks: under the
onslaught of American progress, herds of bison, bears
and Indians are being destroyed from the face of the
earth. The frontier has another aspect, which reflects
the slogan - "The spirit and success of America is
directly related to the expansion of the country to the
West." Comparison of descriptions of the
development in the 19th century of new territories in
the USA and Siberia shows many parallels. This
process gave meaning to the American nation and
began to be perceived by it as an uplifting idea that
inspires modern Americans to exploits. The frontier of
the 1960s is the frontier of new opportunities and
risks, unsatisfied aspirations and challenges. Beyond
the frontier are unexplored areas of science and space,
unresolved problems of peace and war. Thus, a new
American society was created in the crucible of the
development of the North. in the ideology of the
United States, the experience of conquering spaces in
the past inspired future victories. The frontier of the
1960s is the frontier of new opportunities and risks,
unsatisfied aspirations and challenges. Beyond the
frontier are unexplored areas of science and space,
unresolved problems of peace and war. Thus, a new
American society was created in the crucible of the
development of the North. in the ideology of the
United States, the experience of conquering spaces in
the past inspired future victories.

W. Hickle was governor of Alaska twice, in the
book "Problems of Public Property. Is the Alaska
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Model an Opportunity for Russia?" he writes: "The
frontier has nothing to do with the concept of "border”,
associated with the image of a man in a raccoon hat
with a gun in his hands. We are talking about other
borders - about those frontiers, about those important
goals that we set for ourselves. They mobilize creative
strength, imagination, and ingenuity of the human
mind Few begin the life of pioneers with a decent bank
account Discovery is born in the mind In order to be
creative, the mind must be open and inspired The
opportunity for humanity is to once again set itself
such goals and overcome these limits." W. Hickle
worked in the early years of the state, the idea of the
frontier helped him a lot in creating a new region with
an unusual social and economic system for the
country. Half of the territory of Alaska was fixed as
the property of the state itself, which made it possible
to create a new mechanism for the reproduction of its
economic base: oil companies paid not only taxes, but
also paid for the lease of the territory.

The history of development in Russia certainly
had the spirit of the frontier, including desperate
courage and the ability to independently choose a
strategy of behavior. Qil geologist F. Salmanov was
the discoverer of "big oil" in the eastern part of the
Khanty-Mansi Autonomous Okrug. Working in the
Kemerovo region, F. Salmanov decided that there was
no oil in it and arbitrarily transferred the batch,
loading equipment onto a barge. This was a serious
violation of labor discipline, the geologist should have
been expelled from the Communist Party of the Soviet
Union. When F. Salmanov discovered oil in Siberia,
he sent N.S. A telegram to Khrushchev: "I found oil.
That's it. Salmanov." Yu. Pimenov's painting
"Wedding on Tomorrow's Street” was painted in
1962. After the Great Patriotic War, people
enthusiastically perceived the situation of permanent
construction. If today we start talking about the use of
the ideology of the frontier, which is associated with
disorder, then we can come across a significant fatigue
of people. The evolution of the perception of O.
Kuvaev's landmark novel "Territory", which glorifies
the romance of exploration and the possibility of
building the Arctic model of life, is characteristic. The
text of the novel contains a dialogue between a young
geologist Baklakov and an experienced geologist,
reflecting the cult of a man similar to F. Salmanov,
that is, capable of having his own opinion and the
courage to defend it: at this age you will be guided by
"accepted" and "not accepted”, you are already a loser.
The novel was filmed in 1978, in the film the dialogue
was modified: "If you want to be a geologist, forget
the words "'so accepted™ and "'so exactly.” And there is
no boss in the search. "Thus, it was a geologist in
Soviet times who embodied the ability to break
stereotypes and discover new things.

Now the development of the North is no longer
associated with the creation of new social and
economic values, mechanisms and models.

Arctic governance is not a state, but a process
aimed at increasing the predictability of the economic
development of this territory and maintaining the
sovereignty of the country:

» sectoral territorial development: small
centers - significant subordinate territories: when they
talk about the development of the Arctic, they often
mention such super-organizations as the Main
Directorate of the Northern Sea Route and Dal Stroy
of the NKVD of the USSR - the state trust for road and
industrial construction in the Upper Kolyma region,
which used labor of prisoners. Nothing justifies the
death of a significant number of the best people in the
country in the camps, in this case, an economic and
managerial model is considered that has a significant
degree of autonomy and experience in creating
resources for the development of large deposits. A
collision occurred with Dal Stroy when geologist Yu.
Bilibin, after an expedition in 1928, based on
fragmentary data, made a bold prediction about the
presence of an extensive gold-bearing area in Kolyma.
The documents submitted to the country's leadership
dealt with both placer and ore gold potential, in
particular, the Srednekanskaya dike was mentioned, in
respect of which the forecast turned out to be
overestimated. In the hope of discovering the richest
reserves of gold there, Dal Stroy was organized, as a
result, the organization dispersed its forces over a
large territory.

» institutional remoteness: it is difficult to
adequately manage the development of a resource area
from a remote center, especially in the absence of a
clear connection and local knowledge. This factor is
well illustrated by the memoirs of the pilot M.I.
Shevelev about the creation of the Northern Sea
Route: "Stalin asked:" Do you think all this can be
done? "They answered:" If there is a decision.
"Stalin:" Show me where is your Tiksi? "- Schmidt
went to the map and showed. Stalin chuckled, "Yeah!
Every week we scold this People's Commissariat for
the fact that he cannot properly transport oil from
Baku along the Volga, and you want him to build a
port there? So it won't work! The Arctic is a complex
thing. We need to create an organization that would be
responsible for everything. And | would know - he is
responsible for the Arctic and nothing more. And we
will ask her - and strictly! We will write a resolution:

The model of creating a quasi-autonomous
company responsible for the development of a large
piece of new territory has occurred more than once in
history. It was often accompanied by the formation of
special organizational structures designed to
consolidate efforts and sharply increase the rate of
state penetration into new areas. The need for such
structures increased with the exhaustion of the old
schemes for the development of territories, the crisis
of the old forms of development. The concept of
"superorganization™ was introduced by the economic
geographer A.N. Pilyasov, studying the activities of
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"Dal system":

A superorganization is a monopoly structure
created by the supreme executive power of the state,
under its patronage and direct supervision, for the
development of vast (new) spaces in order to use
unique resources in the national interests and solve
geopolitical problems. The integral attributes of a
superorganization are goal absolutism, a rigid internal
vertical hierarchy, huge powers delegated by the state,
an autonomous life support system (territorial-sectoral
development framework), a system for the production
and accumulation of regional information and
planning. An example of a superorganization is the
Main Directorate of Oil and Gas Production in the
Tyumen Region, which operated in the 1960s and
1970s. Such structures were created for the
development of resources, therefore they are in a
certain dependence on them: The peaks of gold
production in the Magadan region fell on the years of
the Great Patriotic War and the 1970s, when new
deposits were put into operation in Chukotka. If at an
early stage superorganizations (not all) were
responsible for the integrated development of
territories, then at the peak stages of resource
extraction they became monoprofile. Economists note
the perniciousness of the situation when the life of the
city is connected with the city-forming enterprise: the
impoverishment of the socio-cultural environment,
the blocking of innovative development. The
described situation predetermines a dead-end
development option associated with the depletion of
the deposit: diversification, controlled compression.
In the case of a superorganization, by and large, a
monoprofile territory arises. Thus, on the one hand,
such a model solves the institutional problem of
remoteness, autonomy from the central government
for the sake of making adequate decisions is its
powerful advantage. On the other hand, their creation
is determined by the extraction of a "super resource”,
which lays a mine for further development - the
depletion of reserves deprives the economic base and
the ability to maintain the system. Territory
Management Option as Collective Property:
Opportunities and Traps. The way out of this situation
could be the creation of a quasi-autonomous
organization not of a sectoral, but of a territorial
profile. Such a model of organizing the management
of a remote territory is described in the book by W.
Hickle "Problems of Public Property. Model of Alaska
- Opportunities for Russia?"'. Many of the mechanisms
created in Alaska were new, such as the collective
ownership mechanism, as well as the fund
accumulating oil revenues, the funds of which,
according to the plan, were intended for the
development of the state (construction of social and
transport infrastructure, etc.). The pathos of collective
property lies in the fact that it is an autonomous way
of collective management of the territory, but modern
Alaska has practically abandoned this approach. The

University of Alaska is currently in a crisis because its
funding has been cut by 40% to please political groups
that have reallocated the fund's funds to pay residents
of the state. "Eating away" funds cannot be described
as an effective way of managing collective property.
It should be noted that both corporate and territorial
management of the territory, after a while, comes to a
crisis for political reasons or due to narrow
specialization: non-sectoral management in Alaska,
"Dal Stroy" and the Main Directorate of the Northern
Sea Route - branch. We emphasize that for remote
territories a high degree of autonomy at a certain stage
is more beneficial than control from outside. Access
to decision-making regarding the development of the
territory attracts creative people of the frontier type,
who are focused on creating something new.

In the past, Deputy Minister of Economic
Development of the Russian Federation, and now the
Governor of the Nenets Autonomous District A.V.
Cybulsky said: "The Arctic requires large-scale
projects.” It is necessary to add - quickly implemented
large-scale frontier projects that can break down
political and infrastructural barriers that impede the
development of the Arctic territories. The speed of the
processes matters: detonation differs from combustion
in that chemical reactions and the process of energy
release proceed with the formation of a shock wave in
the reacting substance, and the involvement of new
portions of the explosive in the chemical reaction
occurs at the front of the shock wave, and not through
heat conduction and diffusion, as with slow burning.
The difference in the mechanisms of energy and
substance transfer affect the rate of processes and the
results of their action on the environment, however, in
practice, there are very different combinations of these
processes and transitions from combustion to
detonation and vice versa. In this regard, various fast
processes are usually referred to as chemical
explosions without specifying their nature. The
frontier as a process of involving a large turnover of
resources into the economic turnover is similar to an
explosion.

The classic frontier is characterized by the
following effects:

e fast, almost explosive progress;

e technological innovation;

e mandatory formation of new social and
cultural institutions and organizational structures;

o powerful, but short-term economic effect
(increasing return on the involvement of new
resources in the economic turnover);

e concentration of people of the frontier type.

When there is a need for the speed of
implementation of large-scale projects? The frontier
arises when for a long time a large amount of
resources could not be put into economic circulation
due to certain barriers: too far, expensive
transportation, no development infrastructure. The
Prudhoe Bay field came into full operation when an
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oil pipeline was built in Alaska, a similar situation
with the oil fields of Western Siberia and the Kolyma
gold. Almost all major Arctic projects were associated
with overcoming barriers, primarily infrastructure
ones. Small projects do not justify the construction of
infrastructure when the project is developed gradually
- it has a very long payback period. The Karachayevo
- Salekhard road has been under construction since
2003, during which time the Trans-Siberian Railway
from Chelyabinsk to Irkutsk was built. The project is
stalling because the "cream™ from the development of
gas fields in the Nadym region has already been
removed. The road had good chances in the 60s, when
a decision was made to restore the Salekhard - lgarka
road, which was not implemented, which led to
significant losses of funds.

Explosive involvement in economic turnover
creates a rare case when the raw materials industry
brings increasing returns - the more invested, the
greater the return per invested unit of funds. Note that
this effect is short-lived, since further resource
extraction is carried out in increasingly depleted or
difficult areas, so the cost of extraction increases, the
return decreases. Huge investments in new resource
projects (railroads, sea route development) are
justified in the presence of a large infrastructure
project.

The development of new resource regions goes
through several phases, which include the emergence
of frontier people, superorganizations and other
phenomena associated with the development of the
Acrctic.

» zero phase - rumors, tests and barriers:
assumptions and information about potentially rich
resources that are inaccessible for one reason or
another (remoteness, imperfection of technologies,
etc.). M.K. Sidorov at the end of the 19th century was
the first to try to deliver graphite along the Northern
Sea Route, J. Lid organized the first trading operations
when the transportation tariffs were still very
expensive. Alaska was supposed to have gold back in
the days when it was the territory of Russia, but the
gold rush began only after a considerable time.

» the first phase is an information
(demonstration) breakthrough: a pioneer is found (F.
Salmanov), who proves the possibility of obtaining
energy in a new space. This phenomenon is also
explained from the point of view of the bifurcation
theory: when the trajectory breaks down, a random
factor plays a significant role, which justifies the
enormous role of the individual in history. The
economic effect, as a rule, is still small, the
information effect is powerful, but the barrier has not
yet been broken (project stage).

» the second phase - breaking down the barrier:
a revolution in infrastructure, ideology, technology;
large (venture) investments, most often state ones;
institutional and organizational building; powerful
ideological support (advertisement of the project - a

demonstration of lgarka to foreign journalists as a
demonstration of the achievements of the Soviet
government in the development of the Far North, the
legitimation of large investments). The stage of
sprinters, the founding of cities.

»  the third phase - the peak of production: the
ossification of institutions and organizations; the
greatest economic return, while reducing enthusiasm.
Stage  stayers and the  emergence  of
superorganizations.

3.1. peak production: development of a proven
resource

3.2. blast wave effect

» fourth phase - flooding of the frontier

4.1. ghost towns or shift towns

4.2. transition from the frontier to the
"normal™ economy: economist L. Husky notes that
after the stage of peak production it is possible to
reach such a level of the local economy, when a city
appears on the site of the frontier city, which can
independently maintain its existence by providing
services to the surrounding territories (g . Surgut).

At the peak of production, when the
infrastructure has been built and a large organization
has been created, in which a rigid hierarchy has been
established, there are no more pioneers, managers and
specialists-engineers are working. People who are
frontier in spirit manifest themselves in the zero and
first phases of the cycle, where they can best realize
themselves. Geologist I.L. Zhulanova described the
paradox of "Dal system", noting that as a result of the
work of the country's most freedom-loving people -
geologists, a powerful administrative-repressive
structure was created.

The objectives of the development of the
transport system in Russia are as follows.

Goal 1. Formation of a single transport space in
Russia based on the balanced development of an
efficient transport infrastructure.

Achieving this goal will ensure the dynamic
growth of the Russian economy, social development
and strengthening of ties between its regions by
eliminating territorial and structural imbalances in
transport, involving new territories in the economic
turnover by creating additional transport links,
increasing the competitiveness and efficiency of other
sectors of the economy by providing opportunities
unhindered entry of business entities to regional and
international markets, the growth of entrepreneurial
and business activity, which directly affects the
quality of life and the level of social activity of the
population.

The single transport space of Russia should
ensure the functioning of a single balanced system of
transport communications, an integrated system of
commodity transport technological infrastructure for
all modes of transport and cargo owners, the use of
uniform standards for the technological compatibility
of various modes of transport that optimize their
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interaction, uniform standards for the technical
compatibility of various modes of transport and
vehicles, as well as create a unified information
environment for the technological interaction of
various modes of transport.

Thus, within the framework of this goal, the
development of transport infrastructure refers not only
to the development of transport communications and
hubs. A qualitatively new level of system
development is assumed within the framework of a
single transport space in combination with a
commodity transport technological infrastructure,
transport infrastructure of cargo owners, technical
compatibility standards, as well as an information
environment for the interaction of various modes of
transport.

Within the framework of this goal, at the first
stage of the implementation of the Transport Strategy,
the construction and reconstruction of the main
directions of roads and railways, the infrastructure of
sea and river ports, inland waterways and airports, the
elimination of the most significant gaps and
"bottlenecks” of the transport network, including in
the Asian parts of Russia. The development of
transport approaches to border checkpoints and large
transport hubs will be ensured, their comprehensive
development in the main directions of transportation
will be ensured. Infrastructural conditions will be
created for the development of potential points of
economic  growth, including the integrated
development of new territories and the development
of mineral deposits, primarily in Siberia and the Far
East.

At the next stage of the implementation of the
Transport Strategy, within the framework of this goal,
a transition to the formation of a single transport space
in Russia will be ensured. Based on the differentiated
development of communication routes for all types of
transport, the creation of a single balanced system of
transport communications of the country will be
ensured. The throughput and speed parameters of the
transport infrastructure will be raised to the level of
the best world achievements, the share of high-speed
communications will be increased. In order to form a
modern commodity distribution network that ensures
the volume and quality of transport services, an
interconnected integrated system of commodity
transport technological infrastructure for all types of
transport and cargo owners, an integrated system of
logistics parks will be created on the territory of the
country, as well as a unified information environment
for the technological interaction of various modes of
transport and participants in the transport process.
During the development of the transport system,
innovative technologies for the construction,
reconstruction and maintenance of infrastructure will
be mastered.

Goal 2. Ensuring the availability, volume and
competitiveness of transport services according to

quality criteria for cargo owners at the level of the
needs of the innovative development of the country's
economy.

Achieving this goal will make it possible to fully
meet the needs of the population and business entities
in high-quality transport services through the
introduction of advanced transport technologies and
the development of passenger and freight rolling stock
fleets, as well as to ensure the provision of transport
services of social and economic significance of proper
quality and at affordable prices.

Achieving this goal involves, first of all, the
development and implementation of a model of the
transport services market for the needs of all sectors
of the economy. This model is innovative for the
domestic transport system. It should define the
parameters of the quality of transport services, the
framework of quality standards for various categories
of goods and sectors of the economy, the requirements
for the development of the regulatory framework in
the field of transport services and technological
models for ensuring the quality of transport services.

In order to form a market for competitive
transport services, it is necessary to create conditions
for the excess of the supply of transport services over
demand, as well as launch the "price - quality"
mechanism, which will ensure the formation of a
competitive environment and the growth of
competitiveness.

Motivation mechanisms for the structural
modernization of existing transport systems should be
developed and put into effect in order to ensure the
quality of transport services, leading, in particular, to
the creation of national and international competitive
transport companies.

Realization of this goal presupposes the
achievement of the commercial speed of movement of
goods and the rhythm of their delivery "from door to
door" at the level of the best world achievements. Due
to this, the economy of the country is expected to
reduce the costs of circulation of goods, expressed in
large volumes of working capital, as well as in
significant amounts of crediting goods in transit and
in stock. In seaports and checkpoints across the state
border of the Russian Federation, as well as in the
entire terminal network, the time for processing
consignments of goods will be reduced to the level of
the best world achievements.

To do this, it is necessary to introduce
mechanisms to motivate the use of innovative
logistics technologies, develop a system of related
services and fleets of freight rolling stock that provide
the specified criteria for the volume and quality of
transport services at the level necessary for the
implementation of the Transport Strategy. It is
necessary to develop and experimentally develop
highly efficient commodity transport technologies
that provide quality criteria for the entire range of
transport services and increase the productivity of the
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transport system. An important role will be played by
the expansion of the use of container transportation
technologies, including for regional and interregional
transportation, small and medium-sized businesses.

Goal 3. Ensuring the availability and quality of
transport services for the population in accordance
with social standards.

Achieving this goal means meeting in full the
growing needs of the population for transportation, as
well as special requirements, in particular from
citizens with disabilities, ensuring a stable connection
of settlements with the main network of transport
communications, as well as ensuring the affordability
of transport services of social importance .

First of all, within the framework of this goal, it
is planned to ensure the transportation of passengers
on socially significant routes, including ensuring their
affordability, including in the regions of the Far North,
the Far East, Transbaikalia and the Kaliningrad
region.

It is planned to develop systems of urban and
suburban passenger transport, fleets of passenger
rolling stock, comparable in technical and economic
parameters with the world level, as well as the
development of systems that provide high-speed and
high-speed transportation of passengers.

At the next stage of the implementation of the
Transport Strategy, the industry should take part in the
development of minimum social transport standards to
ensure the possibility of movement of all segments of
the population throughout the country. These
standards in terms of their transport component should
determine the requirements for the development of the
necessary communications for all types of passenger
transport, the corresponding rolling stock, indicators
of the affordability of transport services for the
population, as well as requirements for the frequency
and schedule of transport services for each settlement.

The state policy in the field of ensuring the
availability and quality of transport services for the
population involves the fixing of minimum social
transport standards at the legislative level and the use
of mechanisms to compensate for losses in the income
of transport companies resulting from state regulation
of tariffs for passenger transportation.

The development and implementation of a
program for the implementation of minimum social
transport standards throughout the country should be
ensured. At the same time, these minimum standards
should provide for a progressive scale, taking into
account the gradual improvement in the conditions of
transport services to the population.

Goal 4. Integration into the global transport
space and realization of the country's transit potential.

Achieving this goal will mean laying a solid
foundation for Russia's successful integration into the
global transport system, expanding the access of
Russian transport service providers to foreign
markets, strengthening Russia's role in shaping

international transport policy, and turning the export
of transport services into one of the country's largest
sources of income.

The implementation of this goal involves, first of
all, the development of technical and technological
parameters of international transport corridors that
ensure their competitiveness at the level of world
analogues. This requires monitoring the market for the
export of transport services, studying the advantages
of competitors, developing a set of measures to
improve the technical and technological parameters of
international transport corridors, planning their
development and harmonizing within the framework
of international cooperation on transport corridors.

Integration into the international transport space,
first of all, can be effectively implemented within the
framework of the EurAsEC and the countries of the
Shanghai Cooperation Organization. One of the
promising ways to implement this initiative is the
formation of container “bridges". In addition,
integration into the global transport space involves the
development of international cooperation with other
international transport organizations and other trading
partners of Russia, the expansion of participation in
the system of international agreements and
conventions in the field of transport, as well as in
major international transport projects. It is also
expected to develop and put into effect appropriate
mechanisms of state regulation, motivating the
creation of national and international competitive
transport companies.

An increase in the share of participation of
Russian transport organizations in the transportation
of domestic export and import cargo, as well as cargo
between third countries, requires the development and
implementation of appropriate legislative and other
regulatory methods that ensure the competitiveness of
Russian transport.

In order to increase the receipt of foreign
exchange funds from the export of transport products,
taking into account international experience and
economic interests in the protection of transport
services in the national and international markets, it is
planned to develop legislative standards that provide
for:

preferential (and in some cases exclusive)
admission of Russian carriers to the carriage of goods
for the needs of the state, constituent entities of the
Russian Federation and municipalities, as well as
strategic cargo;

advantages of national carriers and forwarders
over foreign ones when investing in the construction
of facilities in Russia, as well as in the development of
raw materials, including those developed in
accordance with the Federal Law "On Production
Sharing Agreements".

Goal 5. Increase the level of safety of the
transport system.
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The implementation of this goal will improve the
safety of traffic, flights and navigation, ensure the
efficient operation of emergency rescue services, civil
defense units, special services, achieve a safe level of
functioning of transport infrastructure facilities,
increase the level of compliance of the transport
system with the tasks of ensuring the country's
military security and thereby create the necessary
conditions for an appropriate level of national security
and reduction of terrorist risks.

Within the framework of this goal, due to a set
of measures, it is supposed to achieve a level of traffic,
flight and navigation safety that meets international
and national requirements.

Ensuring transport security will improve the
state of protection of transport infrastructure facilities
and vehicles from illegal actions, including terrorist
activities, that threaten the safe operation of the
transport complex.

The activity of specialized emergency rescue
services in cooperation with the Ministry of the
Russian Federation for Civil Defense, Emergency
Situations and Elimination of Consequences of
Natural Disasters will be carried out at the level of
international and national requirements.

The level of protection of the transport
infrastructure and vehicles from acts of unlawful
interference will be increased, a higher level of
security for the transport of goods requiring special
conditions will be ensured.

The implementation of measures to ensure the
military security of the Russian Federation in order to
timely meet the needs of the military organization of
the state in transport services will make it possible to
achieve the required level of mobilization readiness of
public transport (including dual-use facilities), stocks
of state and mobilization reserves, preparation of a set
of measures for technical cover and restoration all
types of transport communications, preparation and
maintenance of all types of vehicles.

In addition to the means and measures of direct
transport security, the development of means and
effective systems of supervision in the field of
transport is of great importance in achieving this goal.
Without their improvement, management in the field
of ensuring the safety of the transport system will be
deprived of effective feedback.

The level of safety of the transport system within
the framework of this goal will be increased through
the development of systems for professional
admission to transport activities through licensing or
declaration (notification).

An important role in achieving a high level of
safety should also be played by meeting the needs of
the transport complex for specialists with a high level
of professional training that meet the requirements for
the safety and stability of the transport system.

Goal 6. Reducing the harmful impact of transport
on the environment.

Achieving this goal will contribute to creating
conditions for reducing the level of technogenic
impact of transport on the environment and human
health and ensuring compliance with international
environmental standards for the industry.

To this end, it is planned to develop and put into
effect mechanisms of state regulation that provide
motivation for the transfer of vehicles to
environmentally friendly fuels, as well as a decrease
in the level of energy intensity of transport to the level
of indicators of advanced countries.

An important reserve for reducing the volume of
impacts, emissions and discharges, the amount of
waste in all modes of transport is the professional
training of personnel operating vehicles. Another
reserve for reducing the harmful effects of transport
on human health within the framework of this goal is
the rationalization of traffic routes.

The implementation of these goals involves the
implementation of a set of research subprograms that
ensure the development of new models, methods,
technologies, tools and systems. These works form the
scientific support of the Transport Strategy. The
introduction of developments, the implementation of
projects and activities is provided for within the
framework of a set of subject subprograms aimed at
achieving the specified general economic, general
social and general transport strategic targets, as well
as within the development subprograms by modes of
transport and subprograms aimed at putting into
operation the main  mechanisms for the
implementation of the Transport strategies.

Goals for the development of the Russian
transport system for the period up to 2035 and the
values of the indicators for the implementation of the
Transport Strategy, for which statistical information is
currently available.

In addition, it is planned to carry out research
work on the creation of statistical tools, monitoring
and evaluation of values for such new indicators as:

reserve capacity of the transport network by type
of transport in the main directions of cargo and
passenger traffic;

commercial
commaodity flows;
urgency of cargo delivery;

the level of containerization of transported
goods;

development
technologies;

specific transportation costs in the final price of
products;

ensuring the affordability of transport services
for the population;

the level of security of the state of transport
infrastructure facilities;

reducing the energy intensity of the transport
system.

speed of movement of main

of transport and logistics
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Conclusion an adequate strategy for  socio-economic

There is no need to hope for a “miraculous
transformation” in the understanding of transport and
transport science. The current view of transport is
rooted in the practice of economic policy, the
architecture of economic planning has been laid out
for it, in which transport is assigned a “working” place
- to be in the “service” of production, that is, within
the framework of a spatial development strategy, but
not the locomative of its promotion. The history of the
rise of Rome, Holland, Spain, Portugal, Britain, a little
later than Germany, and the historical experience of
the Russian State do not teach politicians. Even the
birth of space transport has changed little in the
political understanding of transport, and as long as
political reflection is not built on the basis of general
scientific thinking, scientific and philosophical ideas
will remain wishes, but not imperatives.

The integration of economic science is realized
unilaterally, it loses its specific methodological base,
borrowing mathematical methods of analysis. It is, of
course, fruitful, and no one doubts its effectiveness,
however, the movement of economic science, in
addition to the “quantitative” coast, also has a political
one, on which the qualitative guidelines of the
movement, regulated by the world outlook, are built.
Not transport should be subordinated to the
development of the economy, but the economy should
be developed on the basis of the modern
understanding of transport as a system-forming factor
in the movement of the world in general and social
progress in particular. The history of man as a
biological species and social form of human reality
testifies that evolution was carried out thanks to the
development of living space by mankind, moving first
in physical space, and, as the formation of their own
social space, and in it. Civilization is the product of
this process.

Summing up, | would like to note that the
strategic government documents on interaction with
the regions of the Russian Arctic can be called
insufficiently elaborated and of insufficient quality,
namely:

Firstly, the degree of possible regulatory impact
is reduced due to the lack of specific methods for
achieving the set goals in the national program,
despite the fact that the goals are very specific. Such a
combination of specific goals and "blurred” methods
leads to shifting the responsibility for achieving the
goals exclusively to the regional authorities, who are
forced to independently develop ways to achieve the
targets;

secondly, a characteristic feature of government
strategies is the fundamental disregard for regional
specifics: despite the presence of descriptions of key
regional problems in program documents, the analysis
of regional specifics (institutional, cultural, social) is
present only at the level of a “brief reference” about
the region, which, of course, is not enough to develop

development.

It is curious that the analyzed strategic
documents ignore not only the cultural characteristics
of the Russian Arctic regions, which have a very
serious impact on all spheres of life of these societies
through existing institutional structures, but also
socio-economic characteristics, such as the causes of
unemployment and the specifics of employment in the
regions or demand for tourism services. All of the
above factors, as well as many others, have a
significant impact on the process of implementing the
strategy, and on the possible results of its
implementation. In other words, without a
comprehensive preliminary analysis of regional
specifics, the development of a national strategy for
the socio-economic development of the Russian
Arctic regions looks like a political adventure.
Initially, we were guided by the assumption that that
the state policy in relation to the regions of the Russian
Arctic does not take into account some important
factors that negatively affect the results of the policy.
It was assumed that the Center ignores cultural
specifics because of its complexity and ambiguous
impact on socio-economic processes, or because
culture is not the “sphere of interest” of the Ministry
of Regions, which is responsible for territorial
development, but it was found that the institutional
features of the regions are also not taken into account
in strategic documents. As a result, the results of
applying the same measures in the regions of the
Russian Arctic and in other parts of the Russian
Federation can differ significantly, at least due to
differences in the informal rules of the game, in stable
working procedures. However, the socio-economic
characteristics of the regions of the Russian Arctic,
which are directly related to the jurisdiction of this
department, are analyzed by the Ministry of the
region, in strategic documents prepared by far from
exhaustive. Ignoring regional features and specifics is
not a distinctive feature of the Center's policy
exclusively in relation to the regions of the Russian
Acrctic: regional cultural and institutional features are
not taken into account when developing federal
strategies and targeted programs, in principle, in
relation to all regions of the Russian Federation.
Another thing is that in the case of the regions of the
Russian Arctic, the neglect of cultural and political
and economic specifics is superimposed on much
more difficult conditions and leads to much more
serious consequences - the regional features of the
Russian Arctic simply cannot be ignored. Let us recall
the boundaries of the large-scale modernization of the
BAM and the Trans-Siberian Railway, which were
determined by V. Putin - an increase in their
throughput in 2035 to over 200 million tons of cargo
per year. To achieve such a result, it is necessary not
only to build additional tracks, tunnels and
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interchanges, but also to increase the speed of
movement.

The first stage of the project (2018-2020) worth
562.4 billion rubles. (reduced as a result of the audit
to 520.5 billion rubles) provides for an increase in the
carrying capacity of the BAM and the Trans-Siberian
Railway in the direction of seaports and border
crossings of the Far East to 124.9 million tons (+66.8
million tons compared to 2012). This year alone,
Russian Railways will spend 30 billion rubles on the
development of the Eastern railway range.

“In order to increase cargo traffic, it is planned
to put into operation more than 45 km of new second
tracks on the BAM sections. Open traffic on the stages
Lena Vostochnaya - Predlensky and Delbichinda -
Daban. It is also planned to reconstruct three stations:
Vikhorevka, Bayronovka and Meget,” the press
service of the East Siberian Railway (VSZhD) notes.

True, it will be difficult to meet the deadlines due
to the accumulated backlog. “At the end of 2020,
Russian Railways did not complete a number of
facilities. For example, in accordance with the
passport of the project “Development of the BAM and
the Trans-Siberian Railway”, in 2018, 11 sidings and
78 km of additional tracks were to be built. At the end
of the year, only one object was accepted
(reconstruction of the subgrade at the section of the
western BAM “Khani — Tynda”),” the Accounts
Chamber concluded following the results of the audit.
However, the head of Russian Railways, O.
Belozerov, assures that the project will be completed
on time.

At the second stage (2021-2025), it is necessary
to build 1,310 km of additional main tracks, 32 sidings
and reconstruct 29 stations, as a result of which cargo
transportation along the highways will increase to 182
million tons, and by 2025, according to the new order
of the President, up to 200 million tons. In total, it is
planned to spend about 493.2 billion rubles for these
purposes.

Russian Railways has already begun developing
project documentation for the construction and
modernization of a total of 84 facilities as part of the
second stage of the modernization of BAM and the
Trans-Siberian Railway. Particular attention is paid to
the 15-kilometer Severomuysky tunnel. Today, it can
only pass 16 trains per day (22 including detours). By
reducing the interval and strengthening the traction
power supply at the mountain pass section, it is
possible to get on 27 pairs of trains weighing up to
6300 tons. This is the maximum, but it is too little. The
introduction of digital technologies, for example,
interval control of train traffic, which are successfully
used on the Moscow Central Circle, can expand the
“bottleneck” of BAM by 15-20%.

One way or another, without a modern
infrastructure, neither "sew" the country, nor unleash
the economic potential of Siberia and the Far East, nor
diversify foreign economic relations for sure. In

addition, by increasing the capacity of the railways,
“we will build the largest transport corridor from the
Asia-Pacific countries to the EU states. Russia will
take a key place in the global traffic flows,” Viktor
Zubarev, State Duma deputy from the Krasnoyarsk
Territory, justifiably emphasizes.

Let us consider the materials that determine the
approach to planning socio-economic development
and to solving a number of problems in the Arctic
zone, mainly in the Russian Federation, but based on
foreign experience. The Arctic is a special territory in
which many patterns of socio-economic development
that are applicable to densely populated areas, the
main zone of settlement, do not work. The Arctic must
be approached with a special measure. This is noted
by many experts who develop strategies for the
development of Russian regions, faced with the Arctic
region and coming to the understanding that the usual
mechanisms do not work here.

Sectors of the economy of the Arctic region:

» modern "office" sector - social sphere,
finance, insurance, administration, scientific and
technical activity and art;

» service industries - trade, transport,
communications, hotel and restaurant business - play
a significant role in a number of regions of the foreign
Arctic;

» industry - occupies relatively small shares in
foreign Arctic countries, in Russia - plays a significant
role, ranging from 50% to 75%;

> agriculture, forestry and fisheries.

The structure of the Arctic economy includes
three sectors:

* public services;

* large resource corporations;

* traditional farming.

e a network of small and medium-sized
enterprises, as a rule, is absent, a large company or a
consortium is often a monopolist, forming a single-
industry region;

e local small business is reduced to two
segments, formed on the basis of the advantage, which
is determined by the need for specific knowledge and
the presence of specific needs. These are areas
associated with a special climate, permafrost, mining
equipment and specific conditions for the occurrence
of rocks (oil service), and tourism. If a small business
overcomes existing restrictions, then it implements
projects related to new technologies and specific
niches. Purchases from regional entrepreneurs require
special government support measures.

e The main competitive advantage of
companies operating in the main settlement area is the
advantage in price. It does not work in the Arctic,
because the rise in the cost of goods occurs due to a
number of factors: remoteness from production sites,
high cost of construction work (permafrost conditions
require special technologies), the inability to obtain
economies of scale - a small market does not allow the
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development of large local enterprises working for
regional demand,;

e the problems of domestic business are
associated with the northern benefits that lie on the

shoulders of the employer. It is difficult for small
companies to fulfill these obligations; at present, this
problem has no solution, which is a pity.
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Introduction
UDC339.58:519.67

The purpose of the spatial development of the
Russian Federation is to ensure sustainable and
balanced spatial development of the Russian
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Federation, aimed at reducing interregional
differences in the level and quality of life of the
population, accelerating economic growth and
technological development, as well as ensuring the
national security of the country.
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Figure 1 - Scheme of the railway networks of the Republic of Karelia.
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The specific composition and scope of work of The Republic of Karelia is characterized by a full
scientific support for the implementation of the network of railways, roads and air traffic, which
Transport Strategy is envisaged to be determined in provides the population with comfortable conditions
detail when developing federal targeted programs that when using vehicles.

ensure the implementation of the Transport Strategy
for the relevant periods (Figures 1 - 12).

Figure 2 - Scheme - map of railways in the Murmansk region.

Unfortunately, the Murmansk region does not of the network of road and rail networks with a
have enough roads for such an industrialized region. simultaneous increase in air traffic, saturated with
It is necessary to provide for a significant expansion modern vehicles.
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Figure 3 - Map - scheme of public roads of the Arkhangelsk region.

For the Arkhangelsk region, the lack of a railway
network is especially acute, which will significantly
reduce the cost of an increasing flow of freight traffic.
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Figure 5 - Economic development of the Yamalo-Nenets Autonomous Okrug until 2035.
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Figure 6. Prospective construction of railways in the Yamal-Nenets Autonomous
district until 2035.

For the Yamalo-Nenets Autonomous Okrug, the existing sea ports and the construction of new ones
most important task is to significantly improve its with the obligatory presence of their connection to
filling with vehicles, namely: the arrangement of railway and road networks.
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Figure 7. Map - scheme of designed new vehicles in the Yamalo-Nenets Autonomous Okrug until 2035.
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Figure 8. Features of transport logistics in the Krasnoyarsk Territory.

It should be noted that in the Krasnoyarsk
Territory, the linking of navigation along the rivers to
the largest seaports, which the region has, and the
revival of the construction of new road and rail
networks to the places of loading of goods with the
provision of their transportation to the ports formed

along the Northern Sea Route, the logistics of which
forms their interconnection and effective use. This
experience can be used in the Arkhangelsk,
Murmansk regions and in the Republic of Komi and
the Republic of SAHA
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Figure 9. Road map in the Republic of Sakha (Yakutia).
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Figure 11. Air traffic in the Chukotka Autonomous Okrug.
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Figure 12. Map - scheme of transport routes and communications in the Komi Republic.

A decision was made to restore the Salekhard -
Igarka road, which was not implemented, which led to
significant losses of funds.

Explosive involvement in economic turnover
creates a rare case when the raw materials industry
brings increasing returns - the more invested, the
greater the return per invested unit of funds. Note that
this effect is short-lived, since further resource
extraction is carried out in increasingly depleted or
difficult areas, therefore, extraction costs increase,
returns decrease. The investment of colossal funds in
new resource projects (railroads, sea route
development) is justified in the presence of a large
infrastructure project, which must be implemented

and effectively financed from the Russian budget.
The development of new resource regions

goes through several

phases, which fit the

emergence of frontier people, superorganizations and
other phenomena associated with the development of

the Arctic, namely:

»  zero phase- rumors, tests and barriers:
assumptions and information about potentially rich
resources that are inaccessible for one reason or
another (remoteness, imperfection of technologies,
etc.). M.K. Sidorov at the end of the 19th century was
the first to try to deliver graphite along the Northern
Sea Route, J. Lid organized the first trading operations
when the transportation tariffs were still very
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expensive. Alaska was supposed to have gold back in
the days when it was the territory of Russia, but the
gold rush began only after a considerable time;

»  first phase- information (demonstration)
breakthrough: there is a pioneer (F. Salmanov), who
proves the possibility of obtaining energy in a new
space. This phenomenon is also explained from the
point of view of the bifurcation theory: when the
trajectory breaks down, a random factor plays a
significant role, which justifies the enormous role of
the individual in history. The economic effect, as a
rule, is still small, the information effect is powerful,
but the barrier has not yet been broken (project stage);

»  second phase- demolition of the barrier: a
revolution in infrastructure, ideology, technology;
large (venture) investments, most often state ones;
institutional and organizational building; powerful
ideological support (advertising of the project - a
demonstration of the city of lgarka to foreign
journalists as a demonstration of the achievements of
the Soviet government in the development of the Far
North, the legitimation of large investments).
Sprinters stage, city foundations;

»  third phase- peak production: ossification
of institutions and organizations; the greatest
economic return, while reducing enthusiasm. The
stage of stayers and the emergence of
superorganizations;

3.1 peak production: development of a
proven resource;
3.2 blast effect.

»  fourth phase- flooding of the frontier:

4.1. ghost towns or shift towns;

4.2. transition from the frontier to the
"normal” economy: economist L. Husky notes that
after the stage of peak production it is possible to
reach such a level of the local economy, when a city
appears on the site of the frontier city, which can
independently maintain its existence by providing
services to the surrounding territories, (such as the city
of Surgut).

At the peak of production, when the
infrastructure has been built and a large organization
has been created in which a rigid hierarchy has been
established, there are no more pioneers, managers and
specialists - engineers - work. People who are frontier
in spirit manifest themselves in the zero and first
phases of the cycle, where they can fulfill themselves
in the best possible way. Geologist I.L. Zhulanova
described the Dalstroi paradox, noting that as a result
of the work of the country's most freedom-loving
people - geologists - a powerful administrative
structure was created.

Conclusion

Financing of the Transport Strategy is envisaged
to be carried out at the expense of the federal budget,
the budgets of the constituent entities of the Russian
Federation and extrabudgetary sources.

Funds from the federal budget are directed to the
following purposes:

maintaining in  working condition and
reproduction of transport infrastructure facilities that
are state-owned;

reconstruction and construction of transport
infrastructure facilities of great socio-economic
importance, as well as ensuring the safe functioning of
the transport system;

transport security;

the implementation and stimulation of measures
to maintain the mobilization readiness of means,
transport facilities and means of communication, as
well as measures carried out in the interests of national
security;

ensuring the functions of state regulation and
management in the transport industry;

conducting fundamental scientific research and
implementing innovative scientific and technical
projects of national and industry-wide importance.

Along with direct budget financing, state support
can be provided in the following forms:

co-financing on contractual terms of investment
projects with the registration of property rights of the
Russian Federation, including financing the costs of
managing investment projects and developing project
documentation;

granting subsidies to the budgets of the
constituent entities of the Russian Federation for the
development of transport infrastructure;

providing subsidies to transport organizations
engaged in socially significant transportation;

subsidizing interest rates on attracted loans to
transport organizations to finance the costs associated
with the purchase of vehicles;

providing, in accordance with the program of
state external borrowings of the Russian Federation
and the program of state internal borrowings of the
Russian Federation and constituent entities of the
Russian Federation, state guarantees for loans
attracted by domestic organizations in order to
implement the most significant investment projects in
the field of transport;

allocation of funds to the authorized capital of
legal entities;

development and implementation of economic
mechanisms that stimulate the accelerated renewal of
the fleet of vehicles, including assistance in the
development of leasing modern vehicles, insurance
and lending to carriers;

provision of benefits when establishing the
conditions for the lease of state property, land
allocation and land use.

The total volume of capital investments in the
Transport Strategy is calculated in the prices of the
corresponding years, taking into account the value
added tax, and is estimated at 170.6 trillion. rubles.

The share of total capital investments for the
implementation of the Transport Strategy in relation
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to the total gross domestic product of Russia will
average 3.97 percent.

The share of total investments in fixed capital in

Russia's total investments for 2020-2025 will be 12.7
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Introduction
UDC 339.58:519.67

Designations of the Arctic regions of the country
largely have an economic basis - the following norms
are enshrined in the Labor Code of the Russian
Federation:

» regional coefficients and percentage bonuses
to wages (the amount is set by the Government of the
Russian Federation) - bonuses are paid for work
experience in the North; tables of regional coefficients
were developed in the 60s of the twentieth century, the
size of the coefficient depends on the place of
residence: the further north, the more, reaching a value
of 2 in regions with the most severe climate (north of
Yakutia, Chukotka). There is a legend about the
history of the construction of the city of Noyabrsk,
which had to be built within the oil fields located on
the border of the Khanty-Mansiysk and Yamalo-
Nenets Autonomous Okrugs. The city was built to the
north, because in this case the district coefficient
became higher. At present, the significance of these
measures has been somewhat leveled, for example, in
private companies, any base wage level above the
minimum level can be set. Thus, the "long northern
ruble" is a thing of the past.

» 36-hour work week for women - at the same
time, wages are paid to women in the same amount as
for a full-time work week. The benefit also has an
institutional meaning - the upbringing of the younger
generation, since the older generation, traditionally
actively participating in this process, "remained on the
mainland."

» additional paid holidays: granted to persons
working in the regions of the Far North - duration 24
calendar days), persons working in areas equivalent to
regions of the Far North - 16 calendar days.

» persons working in organizations located in
the regions of the Far North and areas equivalent to
them are entitled to pay once every two years the cost
of travel and baggage transportation to the place of
vacation and back within the territory of Russia at the
expense of the employer. This is the most relevant
advantage of the current northern benefits, which has
a psychological significance and increases the
mobility of the inhabitants of the North, who actively
travel long distances in Russia, broaden their horizons
and are receptive to the new.

> Legislative acts of the Russian Federation
define additional benefits, including earlier
retirement, increased pensions, etc.

These benefits are partly borne by private
employers. For large companies (Norilsk Nickel,
Gazprom) this problem can be solved, but for small
businesses, leaving most of the employees on vacation
for two months in the summer at the expense of the
employer becomes a significant burden. This problem
is a brake on the development of the economy of the
North, there is no solution to it so far, since the

abolition of benefits is an extremely unpopular and
harsh measure. History of benefits, namely:

» the first compensations were established
before the revolution of 1917 during the construction
of the city of Murmansk: land plots were provided to
the first settlers;

» in the USSR, benefits were originally a
compensation for the difficulties associated with
moving. They were intended only for those moving to
the North (Decree of the Central Executive Committee
and Council of People's Commissars of the USSR of
November 9, 1927 "On compensation for transfers
and employment in other areas"). Large companies,
currently inviting a highly qualified specialist to
remote areas, provide him with an apartment or a
significant salary, municipalities provide doctors and
teachers with special conditions;

» in 1930 - the establishment of benefits for
areas with a low level of economic development
(Decree of the Central Executive Committee and the
Council of People's Commissars of the USSR of
August 12, 1930 "On benefits for persons working in
remote areas of the USSR and outside large urban
settlements");

» in 1932 - the establishment of separate
benefits for the Far North (by the Decree of the All-
Russian Central Executive Committee and the
Council of People's Commissars of the RSFSR of May
10, 1932 "Regulations on Benefits for Persons
Working in the Far North of the RSFSR"). The
benefits provided during this historical period were
differentiated by industry and had different sizes of
allowances: three categories of workers were
distinguished, the greatest benefits were for "higher
and middle administrative personnel, specialists of the
highest and medium qualifications in industry,
transport, communications, agriculture and water
management, as well as medical and veterinary
personnel working to combat epidemics and
epizootics";

» Until the 60s of the last century, benefits
were allocated only for resettlement to the North; they
were not provided for local residents. This is stated in
the instructions of the Narkomfin: "Privileges are
provided to employees on the condition that the place
of their former permanent residence (before starting
work) is at least 1000 kilometers away from the place
of work by rail or 500 kilometers by other means of
communication." This was negatively perceived by
the local population, as well as another example of
social injustice: representatives of the indigenous
small people (Nenets) lead a different way of life -
some of them live in the village, some wander in the
tundra, formally being homeless, because the chum
cannot be registered as permanent housing. The
provision of houses in the village to the "homeless"
Nenets caused discontent among the people,

» In the 1960s, the Russian economy changed
dramatically due to the start of the development of the

Philadelphia, USA

455

2 Clarivate
Analytics oo



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 (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

rich oil and gas reserves of Northern Siberia. There is
a transition from small aircraft to more expensive
helicopters, the country begins to live in grand style in
many ways, including the expansion of benefits that
are beginning to extend to all northerners. They are
beginning to be perceived by the population not as
lifting, but as compensation for living in the North. A
typical example is the poem by E. Yevtushenko
"Northern allowance™ (1976 - 1977): "For what is this
northern allowance! For - eyes pressed in by a
blizzard, for frost such that the skin on the faces, as if
tarpaulin ...". Benefits - Canadian experience.

In Russia, S.V. Slavin, in Canada - economist
and geographer L.-E. Hamelin, who founded the
Center for Northern Studies at Laval University. L.-E.
Amlen developed a method for determining
"northernness”, which the scientist defined as a
combination of 10 parameters:

1. latitude: 45° N (0 points) - 90° N (North Pole)
- 100 points;

2. summer temperatures: more than 150 days
per year with temperatures above 5.6°C (0 points) - 0
days (100 points);

3. winter temperatures: less than 1 thousand
degree days with temperatures below 0°C (the sum of
negative temperatures over the number of days) - 0
points / 12 thousand degree days or more (100 points);

4. soil freezing: less than 1 month (0 points) -
continuous permafrost to a depth of 450 m (100
points);

5. annual precipitation: more than 500 mm (0
points) - 100 mm or less (100 points);

6. vegetation: taiga (0 points) - tundra (80
points) - rocky desert (100 points);

7. the number of inhabitants in the settlement:
more than 5 thousand people. (0 points) - 0 people
(100 points) or: the number of inhabitants in the
surrounding area of 250 thousand square meters. km.:
more than 1 million people (0 points) - 0 people (100
points);

8. level of development of economic activity: no
production (100 points) - multifunctional center of
interdistrict significance (0 points);

9. air communication: regular flights daily (0
points) - irregular flights for a distance of 1600 km or
more (100 points);

10.land transport accessibility: year-round,
more than one mode of transport (O points) - no
accessibility (100 points). Off-road in the Arctic
creates special conditions for farming, so accessibility
is a key socio-economic parameter for the northern
region. Accessibility has an important psychological
effect - the feeling of being on an island described by
the inhabitants of the Arctic is more depressing than
the polar night.

Summation criteria L.-E. Amlena determines
that north in Canada begins almost from the border
with the United States. At the moment, in Canada, as
in Russia, there is a division into two zones: the North

zone (Prescribed Northern Zones - A) and the
transition zone (Prescribed Intermediate Zones - B).
The tax system of the country, using the modern
criteria of "northernness”, introduces a number of
benefits:

» tax deductions for living in the North for a
certain number of days: zone A - tax-free amount - $
11 per day, zone B - $ 5.5. In Russia, tax deductions
are made, for example, when receiving paid medical
care or when buying real estate.

» payment of transportation costs to the place
of vacation - a number of Canadian cities.

A significant advantage of the Canadian system
is that the benefits are related to the costs of the
country's federal budget. There are no similar
measures in other countries, it can be noted that the
European Union has benefits for companies operating
in depressed areas anywhere in the world.

The key border of the Arctic (Arctic AHDR
Boundary) is defined by a number of socio-economic
studies (Fig. 1.1. blue color), during this course of
lectures, this border, passing through the
administrative-territorial division (district, region,
territory), will be used most often. Two international
Human Development Reports in the Arctic provide a
comprehensive analysis of demographics, urban
development and culture (anthropologists even
consider the hip-hop culture of the Arctic peoples).
The socio-economic border of the Arctic is based on
the border of the Arctic region as determined by the
working group for the implementation of the Arctic
Monitoring and Assessment Program of the Arctic
Council (Arctic AMAP Boundary). A slight
difference in the boundaries is noted in the north-east
of Canada and in Yakutia. Dixon - ordinary Arctic

The urban-type settlement of Dikson is located
on the shores of the Arctic Ocean - on the coast of the
Yenisei Bay, the Taimyr Peninsula and Dikson Island.
According to the stories of B. Gorbatov, in 1976 a
feature film "The Ordinary Arctic" was shot, telling
about the wintering of the correspondent of
"Komsomolskaya Pravda™ in the Arctic village in
1935. When the last plane left before wintering, the
correspondent gave up his seat to a sick person, stayed
for the winter and wrote a collection of stories. Dikson
was founded in 1915, the first house was built as a
temporary radio communication point needed to
rescue an expedition drifting in the ice. Thanks to the
book by B. Gorbatov and the famous song by M.
Plyatskovsky "Morzyanka", Dixon became the most
celebrated Arctic village of the Soviet era, where
journalists and writers came. The village is a "hymn"
to combat the information inaccessibility of the Arctic
region, since the first thing that was built on it was a
radio station that provides communications to the
surrounding territories. The port carried out
hydrography and loading coal for ships passing
through the Northern Sea Route. Ensuring
communication, navigation and logistics is an
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extremely important factor for the Arctic, and the
main one for its economy.

The 70s of the twentieth century were the heyday
of Dixon: a port, a large research organization that
collected and analyzed climate data, including an
analysis of the ice situation for a vast territory, and
was also a base for the passage of icebreakers, a
military unit, a coal base, a hydrographic base, sled
dog farm. The number of inhabitants of the village
reached 5 thousand people, now their number has
decreased to 300. Dixon Island is completely settled
and cut off from communications, including the
airport and meteorological center (water is delivered
to the airport in barrels, ice is melted at weather
stations). The village has preserved: the
administration, the school, the marine rescue
coordination center, the base of the reserve and the
shop. To ensure navigation along the Northern Sea
Route, civil ships use satellite systems, military -
ground. It was for the military that the Dixon
hydrographic station was preserved.

In the course of considering the socio-economic
characteristics of the Arctic territories, a number of
questions arise: how many people are needed in the
Arctic and who needs them (the state, companies, the
people themselves), is the consolidation of the
population in the Arctic region justified by the
solution of strategic or economic problems? There is
an opinion that the population in the Soviet Arctic was
excessive. The Russian Arctic continues to be the
most densely populated. Large cities in Alaska are
located to the south (comparable to the city of Surgut).
Changes in the Arctic region as a whole and in the
northern regions of Russia are related to:

o with the development of technology: modern
methods make it possible to carry out weather
forecasts over long distances (the centralized
meteorological system was moved from Dikson to
Arkhangelsk);

e with economic reasons: the abolition of
benefits, the unprofitability of cabotage transportation
along the Northern Sea Route.

Paradoxically, in the 30s of the 20th century, due
to the presence of serious difficulties with delivery in
the Arctic, complex centers were built with
educational institutions, research organizations and
even vegetable gardens, theaters were operating in
large cities (Vorkuta, Norilsk, Magadan). In the
1970s, the cities of the oil and gas North became
single-industry, supporting the trend of extraction and
development of resources. It should be noted that the
Avrctic region is so specific that the implementation of
a number of Russian and international standards has
to be recognized as inappropriate, for example, the
norms for planting greenery on the territory of a
school.

Small aircraft provide access to remote and
sparsely populated territories, while aircraft are
cheaper to operate than helicopters for various

purposes, including military ones. The famous polar
aviation has practically disappeared: there is no pilot
training system, the production of aircraft engines has
been curtailed. It should be noted that work on the
modernization of the AN-2 aircraft continues. At
present, the Russian Arctic has become less accessible
than at the end of the Soviet period. It should be noted
that the President of the Russian Federation instructed
the development of small aircraft in the Far East,
where a similar situation has developed. An example
of a small aviation zone is Alaska - almost every small
town in the country has a runway for private aircraft.
Helicopters are used in Greenland.

In the 1990s, the port of Dixon was transferred
to the management of the Norilsk Nickel company,
which was charged with the obligation to save it.
Vostok Coal is planning to mine coal in a vast area of
the Taimyr coal basin. Within the framework of the
project, it is planned not to use the rotational method,
for which it will be necessary to build a city with all
the infrastructure. It is easier to deliver coal to China
from the territory of Dixon, a new port is being built,
but the extraction of raw materials was stopped in
2018 due to problems with the legislation. It is
important to note that the territory of the coal basin is
not delimited from the territory of the reserve.

The Arctic is a naturally and economically
mobile region, for example, it is difficult to predict a
fall in prices for extracted raw materials, which in turn
can lead to a reduction in population (lgarka from 18
thousand people to less than 5 thousand). In arctic
conditions, houses are built on piles to keep the
permafrost from thawing, otherwise the house may
collapse. The compactness of settlement in the Arctic
and the provision of heat (central and individual heat
supply) are an important topic that is as relevant as
benefits. Building five-story houses with district
heating is effective for quickly building cities during
a boom, but with a declining population, maintaining
stretched communications becomes uneconomical.
Private heating involves the cost of clearing roads,
gasoline, etc.

The concept of "pulsating cities", able to adapt
to the waves of influx and decline of the population,
has not yet been implemented in the Arctic. The idea
of "temporary cities" is not supported by the
population of the Arctic region, and the practice of
temporary earnings in the North does not contribute to
the development of the region, because people
accumulate funds, depriving local entrepreneurs of a
sales market. An example of "temporality” is barrel-
shaped houses specially designed to keep warm,
minimizing contact with cold air. Currently, they are
used as museums of the romantic era of the
development of the North, where many graduates of
higher educational institutions strove to get by
distribution after training.
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Main part

In the field of transport in Russia, in recent years,
the necessary modernization of the infrastructure has
been carried out, which made it possible to satisfy the
growing demand for passenger and freight
transportation and create a certain reserve for further
development.

Russia has all modern modes of transport, the
location and structure of its transport communications
generally meet the internal and external transport and
economic relations of the country, but need significant
improvement.

As of the beginning of 2007, the length of
communication routes of the Russian transport system
was 85 thousand km of public railways, 42 thousand
km of industrial railway transport, 755 thousand km
of paved roads (including 597 thousand km of public
roads). use), 102 thousand km of inland waterways,
2.8 thousand km of tram lines, 439 km of metro lines,
4.9 thousand km of trolleybus lines, 532 thousand km
of air routes, of which more than 150 thousand km are
international.

Every day, 69.1 million passengers and 33.1
million tons of cargo were transported through these
transport communications by all modes of transport.

The growth in the volume of cargo and passenger
traffic was reflected in positive changes in the socio-
economic situation of the country in recent years. The
volumes of transportation of goods and passengers in
2000 - 2007 are given in Appendix No. 1.

The volume of cargo transportation in 2000-
2007 by all types of transport (excluding pipelines)
increased by 18.1 percent (by public transport - by
23.9 percent). Freight transportation by rail increased
most rapidly (by 28.4 percent).

The growth in the volume of cargo transportation
was influenced by the revival of the real sector of the
economy, the increase in production in the main
cargo-forming industries, the development of markets
for goods and services, and the favorable external
economic situation in the main commodity items of
domestic exports.

Railways play an important role in the transport
system. Railway transport performs 62 percent of the
total volume of freight traffic carried out by public
transport, or 84.3 percent of the total freight turnover
carried out by all modes of transport (excluding
pipelines). Road transport accounts for 47.4 percent of
the volume of commercial transportation of goods,
and the share of rail transport has been declining in
recent years, while road transport has been growing,
which indicates an increase in the competitiveness of
road transport in certain segments of the transport
services market.

Positive changes are observed in the creation of
parity between Russian and foreign carriers in the
performance of international transportation. The
volume of international transportation of goods by
road in 2007 reached 40.2 million tons.

The share of automobile (bus) transport in the
total volume of passenger transportation by public
transport is 57.8 percent. In the structure of passenger
traffic, 35.4 percent is occupied by rail transport, 29.4
percent - by road transport and 22.6 percent - by air
transport.(Figure 1).

The decrease in 2000 - 2007 by 42.5 percent in
the volume of passenger transportation carried out by
rail transport in suburban traffic, automobile and
urban ground electric transport is associated with a
decrease in the number of trips of privileged
categories of passengers, a change in the system of
their accounting as a result of the introduction of
unified social travel tickets, as well as with the
transition to personalized accounting.

The constant growth in the number of cars in the
personal use of citizens also has an impact on the
decrease in the volume of work performed by urban
passenger transport. In 2007, the fleet of passenger
cars amounted to 29.4 million units.

Since the start of the economic reform program,
the non-state sector has dominated the transport
sector. Enterprises of non-state forms of ownership
currently carry out: in road transport - 94.9 percent of
cargo transportation and 18.5 percent of passenger
transportation, in sea transport - 88.4 percent and 97.3
percent, respectively, 90.4 percent, by air - 87.1
percent and 77.8 percent, by industrial railway - 85.6
percent of cargo transportation.

Since 2002, the development of the country's
transport system has been carried out in accordance
with the federal target program "Modernization of the
transport system of Russia (2002-2010)".

During this period, the construction of the 1st
launch complex Tommot - Kerdem of the railway line
Berkakit - Tommot - Yakutsk, the border railway
station Chernyshevskoye of the Kaliningrad railway,
a combined bridge over the river. Lena near the city of
Yakutsk. The Lagar-Aul Tunnel on the Far Eastern
Railway, the Bolshoy Loop Tunnel at the 1855th
kilometer of the Belorechenskaya-Tuapse section, a
number of checkpoints across the state border of the
Russian Federation on the main directions of
transportation were put into operation. Measures were
taken to modernize the railway infrastructure of
Sakhalin Island.

More than 15,000 km of federal and regional
roads have been built and reconstructed. More than
100,000 km of federal and regional roads have been
repaired. 5,000 km of federal roads were overhauled.

The length of federal highways corresponding to
the normative transport and operational indicators is
17.7 thousand km.

Construction and reconstruction of federal
highways, including Chita - Khabarovsk, M-4 "Don",
M-5 "Ural", M-10 "Russia", transport bypass of St.
highway), as well as 4 unique out-of-class bridge
crossings. Four-lane traffic was introduced along the
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entire length of the road from Moscow to Nizhny
Novgorod.

The growth of passenger turnover in air transport
amounted to 70.2 percent, cargo turnover - 14.5
percent. The share of aircraft that meet the
requirements of the International Civil Aviation
Organization regarding noise in the structure of the
realized carrying capacity of the fleet increased from
44 percent to 59.1 percent, the share of modern aircraft
in the structure of the fleet increased from 24 to 35
percent.

Reconstruction of runways at Pulkovo,
Krasnoyarsk, Khabarovsk, Blagoveshchensk, Kurgan,
Cheboksary airports and replacement of lighting
equipment at Pulkovo, Khabarovsk, Barnaul, Kurgan,
Ulan-Ude airports was completed. Aviation security
equipment was purchased for 53 Russian airports.

The volume of cargo transshipment through
Russian commercial sea ports increased 2.6 times and
amounted to 451 million tons, which exceeded the
maximum volume of cargo transshipment by the ports
of the Soviet Union in 1989 by 12 percent.

With the participation of seaports, about 60
percent of Russia's foreign trade cargo turnover is
carried out.

Restoration and repair work was carried out at
723 hydraulic structures. The conditions for
navigation on waterways for the delivery of goods to
the regions of the Far North with a total length of
68,160 km have been provided. In 2006, the complex
of works of the first stage for the construction of the
second line of the sluice of the Kochetovsky
hydroelectric complex was completed.

On the inland waterways of the Unified Deep
Water System of the European Part of the Russian
Federation, 42 percent of communication systems
have been updated.

Actual expenditures on the implementation of
the federal target program "Modernization of the
transport system of Russia (2002 - 2010)" in 2002 -
2007 amounted to 1.93 trillion. rubles, including at the
expense of the federal budget 0.54 trillion. rubles, or
27.7 percent.

Out of the total volume of financing,
expenditures on railway transport amounted to 27.1
percent, on roads - 57.4 percent.

In the volume of financing from the federal
budget, the share of roads is 89.9 percent, the share of
railway transport is 0.4 percent.

Since 2008, the implementation of 13 major
infrastructure projects has begun on the principles of
public-private partnership, including at the expense of
the Investment Fund of the Russian Federation.

Transport enterprises are gradually adapting to
the new business conditions. However, many issues of
the work and development of transport in the
conditions of the formation of market relations have
not yet received a satisfactory solution.

Among the main shortcomings of Russian
transport, the low technical level and the
unsatisfactory state of its production base stand out.

The reduction in the volume of reconstruction
and construction of infrastructure facilities, as well as
the rate of replenishment and renewal of fleets of
vehicles and other transport equipment has led in
recent years to a significant deterioration in their
technical condition (age structure, increased wear,
etc.) and efficiency.

At present, the length of problem areas in terms
of throughput capacity is 8.3 thousand km, or about 30
percent of the length of railways, which provide about
80 percent of all freight work of railway transport.

To date, the formation of a backbone network of
federal highways connecting all regions of Russia has
not been completed. Only about 38 percent of federal
highways meet the regulatory requirements.

The low level of development of the road
network in agricultural areas, as well as in the regions
of the Far North, the Republic of Sakha (Yakutia), the
Magadan Region, the Chukotka Autonomous Okrug,
etc., remains low.

Due to the lack of paved roads, more than 10
percent of the population (15 million people) remain
cut off from transport communications in the spring
and autumn.

Until now, 39 thousand settlements with a total
population of up to 2 million inhabitants (including
7.5 percent of the total number of regional centers and
6.7 percent of the central farmsteads of agricultural
organizations) have no connection with the country's
transport network through highways with hard coated.
The formation of a backbone road network in the
regions of the North, Siberia and the Far East has not
been completed.

Federal highways have exhausted their capacity.
13,000 km of roads are operated in excess of the
standard load, especially on the approaches to the
largest cities, which is almost 29 percent of the
network length. The local road network is
underdeveloped, so a significant part of local traffic is
carried out on federal roads. The acceleration of
motorization of the country has not yet led to a
corresponding increase in the volume of construction
and reconstruction of the road network, and the repair
of roads has even somewhat decreased in recent years.
With an increase in the length of public roads by 15
percent over the past 10 years, the car park has grown
by almost 75 percent.

Solving the problem of bringing the length and
condition of the road network in line with the needs of
the economy and the population is significantly
complicated by the influence of the outstripping
growth of market prices for road construction
materials. The rise in prices for these resources over
the past 5 years was 1.5 times higher than the rise in
price indices in construction over the same period. Up
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to 60 percent of the funds allocated for road works are
spent on the purchase of materials.

The pace of development of civil aviation in
Russia is currently 2-3 times higher than international
indicators. Not only the international transportation
market is developing dynamically, but also the
domestic transportation market (growth - 17 percent).
This is due to an increase in real incomes of the
population, an increase in the competitiveness of air
transport compared to rail transport in the long-
distance passenger transportation market, as well as
the development of consolidation and integration
processes for air carriers.

At the same time, over the years of economic
reforms, the number of operating Russian airports and
civil aviation airfields has decreased by 2.5 times
(mainly due to regional facilities). To a large extent,
as a result of this, the configuration of the passenger
airline network has developed, within which the
largest volume of passenger traffic (up to 80 percent)
is accounted for by air communications in Moscow.

Many constituent entities of the Russian
Federation have almost completely lost both the
network of local airlines and the airfields of local
airlines. The reduction of local traffic, the closure of
airlines, the collapse of the air transport infrastructure
and other negative trends can become irreversible,
which will lead to the complete collapse of the system
of local airports operating regional aviation aircraft,
and the creation of a crisis situation in many regions
that are not provided with alternative modes of
transport.

There is a sharp backlog of airport infrastructure
and equipment from the level of development of
international civil aviation, a backlog in the
implementation of modern means and technologies
recommended by the International Civil Aviation
Organization in the field of air traffic management,
automatic landing systems and other radio systems.

The systems interacting in air navigation
services are not interconnected by a single
organizational and technical structure, the transition
from the Unified Air Traffic Management System of
the Russian Federation to the Air Navigation System
of Russia has not been completed, which hinders the
improvement of the quality of air traffic services, the

dynamic implementation and development of
advanced air navigation facilities and systems
recommended International ~ Civil  Aviation

Organization.

The development of Russian ports and related
transport  infrastructure is uneven. Significant
differences have accumulated in terms of the levels of
manufacturability and capitalization of port hubs. This
is a consequence of the uneven and unstable cargo
base, the insufficient development of the adjacent
railway, road and pipeline infrastructure, as well as the
rear terminal and warehouse infrastructure.

There is a shortage of port capacities focused on
transshipment of imported cargo (containers and ro-ro
cargo), which is caused by the rapid development in
recent years of port capacities aimed at transshipment
of export cargo.

The share of inland waterways that limit the
capacity of the Unified Deep Water System of the
European part of the Russian Federation is currently
4.9 thousand km (75 percent).

The most important problem is the technical and
technological lag of the Russian transport system in
comparison with developed countries. It is not ready
for the widespread use of modern technologies,
primarily container technologies. The growing
demand for freight transportation is constrained by the
underdevelopment of the country's transport and
logistics system. Forwarding services for the
population and the economy remain at a low level.
There is no high-speed rail service in the country.

The innovative component in the development of
rolling stock fleets and technical means of transport
remains at a low level, especially in domestic
transportation. There is a significant lag in the
environmental parameters of transport operation.

Urban public transport does not receive proper
development, including its modern high-speed types,
which could significantly reduce the severity of the
problem of transport development of megacities.

Almost in all sectors of the transport complex,
the tendencies of aging of fixed assets and their
inefficient use persist. Depreciation of fixed
production assets for certain groups of fixed assets has
reached 55 - 70 percent and continues to grow.

At the beginning of 2007, the depreciation of
fixed production assets of large and medium-sized
commercial organizations amounted to: in railway
transport - 58.6 percent, in maritime transport - 51.2
percent, in inland water transport - 69.7 percent, in
automobile transport (without road facilities) - 49 .6
percent, air - 50.3 percent.

The state of many technical means of transport
has reached a critical level. A significant part of them
is operated beyond the normative service life, the
other is approaching this period. As a result, the safety
and economic efficiency indicators of transport
operation are significantly deteriorating.

One of the most significant is the problem of
imbalance in the development of a unified transport
system in Russia. It includes 3 most important
components.

The first is disproportions in the pace and scale
of development of different modes of transport. The
most striking example is the significant lag in the
development of inland water transport and the high
growth rates of motorization.

The second is the underdevelopment of the
existing transport infrastructure, which is most acutely
manifested in the discrepancy between the level of
development of roads and the level of motorization
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and demand for road transport, in a sharp reduction in
the number of regional and local airports, as well as in
the presence of numerous "bottlenecks" at the
junctions of individual modes of transport.

The third is the territorial uneven development of
transport infrastructure.

The most significant differences are between the
European part of Russia, on the one hand, and the
regions of Siberia and the Far East, on the other.
Differences between regions in terms of transport
provision are becoming unacceptable. For example, 6
constituent entities of the Russian Federation do not
have rail links with other regions of the country.

Due to the insufficient development of transport,
the integrated development of new territories and the
development of mineral deposits, primarily in Siberia
and the Far East, are held back.

The solvent demand of the population for
transportation is not fully satisfied. Passenger
transportation is not provided on socially significant
routes, including due to unaffordability of prices
(primarily in the regions of the Far North and the Far
East).

In connection with the growth of transport tariffs
in recent years, there have been certain restrictions on
transport and economic relations. Due to the high
transport component, the competitiveness of domestic
products is reduced not only in the external, but also
in the domestic markets. The weakening of ties
between the regions of the Russian Federation
undermines its unity and reduces the economic
security of the country.

The mobility of the population in non-urban
traffic in 1995-2007 decreased by 60 percent, mainly
due to a reduction in trips related to recreation and
tourism. For a significant part of the population, travel
over long distances has become practically
inaccessible, which causes additional social tension in
society.

The level of safety of transport activities remains
low, primarily in road and air transport. In road traffic
accidents, 23.5 people per 100,000 people die every
year, in the countries of the European Union this
figure is 9-10 people.

The insufficient level of safety of transportation
of goods and passengers by domestic transport
companies negatively affects their competitiveness in
the international market of transport services.

Road transport is the main air pollutant in large
cities (up to 80 percent of total emissions), its share in
the total emissions in the country is 40 percent.

The current state and capabilities of the transport
system in the field of ensuring the military security of
Russia indicate that the most difficult period in its
development is over. However, a number of
significant problems remain. The needs of the
country's defense in the development of modern types
of wvehicles, the construction of new and the
reconstruction of existing transport communications

related to dual-use infrastructure facilities are not
sufficiently taken into account. A negative impact is
exerted by the insufficient throughput and carrying
capacity of transport infrastructure facilities and
vehicles, the underdevelopment of the railway and
road networks in the north and east of the country, as
well as in a number of border regions, the passage of
the main transport communications in the east of the
country near the state border of the Russian
Federation.

The resource intensity of transportation and the
transport costs of the economy are growing. The
increase in the cost of transportation, in turn, causes
an increase in transport tariffs.

Due to the shortage and unsatisfactory condition
of the rolling stock, many city and intercity bus routes
have been closed, and the frequency of bus traffic has
decreased. Due to unprofitability and the lack of state
support measures, many air lines and part of river
passenger routes are closed, which leads to the
satisfaction of the population's demand for
transportation not in full.

The complexity of the financial condition of
transport is exacerbated by the outpacing growth in
prices for the resources it consumes. The level of the
revenue rate for transportation especially began to lag
behind the growth in prices for resources after the
Government of the Russian Federation made
decisions to curb the indexation of railway tariffs
without extending a similar procedure to industries
supplying transport with material and technical
resources.

Despite the multiple increase in tariffs for the
transportation of passengers and goods, the financial
situation of transport enterprises could not be
normalized. Passenger transportation in domestic
traffic on all modes of transport (with the exception of
intercity bus transportation and regular air lines) is
unprofitable, and the profitability of modes of
transport for the carriage of goods is minimal. The
share of unprofitable large and medium-sized
enterprises in 2007 was 32 percent. On the part of the
clientele, receivables to transport organizations also
increase.

The main reasons for the low profitability and
unprofitability of transportation are a decrease in the
volume of transportation work while maintaining the
entire infrastructure of modes of transport and a slight
decrease in the number of production personnel, as
well as a lag in the growth of revenue rates from the
growth in prices for fuel, electricity, materials and
technical equipment consumed by transport. The
allocated budget subsidies do not yet fully cover the
losses in the income of transport companies resulting
from the state regulation of tariffs for passenger
transportation.

The influence of these causes affects regardless
of the form of ownership of transport organizations.
The main railway transport, classified as a natural
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monopoly industry and owned by the state, also
operates with low profitability. There is an acute
problem of attracting investments in the development
of the transport industry, which is due to the low
investment opportunities of transport enterprises,
difficulties in attracting long-term borrowed funds,
and the underdevelopment of public-private
partnership mechanisms. Currently, in most cases, a
non-capital-intensive development model is being
implemented, in which the volume of services grows
due to an increase in the use of existing fixed assets.

The priority problem remains the improvement
of the legal framework for the development of the
transport system and the transport services market,
including the creation of a regulatory framework that
regulates the quality of transport services, ensuring the
mobilization training of transport organizations and
the fulfillment of their military transport duties, the
development  of  public-private  partnership
mechanisms that ensure a clear legislative distribution
of rights, responsibilities and risks between the state
and the investor, as well as the definition of priority
areas for the application of these mechanisms in
transport.

The shortage of qualified professional personnel
is increasing in the transport industry.

Another important problem is the insufficient
level of competitiveness of domestic companies and
the entire transport system of Russia as a whole in the
global market of transport services. This is due to both
the listed problems and insufficient opportunities for
domestic transport organizations to compete in the
world market, including the effective use of Russia's
geopolitical advantages in international transit traffic.

The technical and technological parameters of
international transport corridors do not ensure their
competitiveness in the international market.

Integration into the global and regional markets
for transport services will mean increased
competition, increased access to the Russian market
for foreign carriers, removal of administrative and
tariff barriers, and will lead to a more difficult
situation for domestic transport companies.

An analysis of global trends in the development
of transport shows that no country is able to control
the risks of its own economy without having strong
transport positions.

World trends in the development of transport
show that:

the period of patronage in relation to modes of
transport and carriers has ended. The efforts of most
countries are aimed at increasing the competitiveness
of national transport and abandoning the quota
system, as well as tariff and other restrictions. They
are replaced by the harmonization of transport
legislation;

The market of transport services has become
more complex, all segments of the transport process
and logistics have begun to be integrated. This led to

the development of a new type of transport
infrastructure - transport, storage and commodity
transport complexes, which formed an integrated
system of interaction;

transport centers became the control elements of
the system, which made it possible to optimize
"through" tariffs. This has led to the transition of the
point of profitability from the processes of physical
transportation to the field of transport and logistics
services. The concept of transport corridors has been
transformed. From a set of routes, they turned into a
system of transportation control centers and transport
hubs, which gradually acquired the functions of
managing the tariff policy;

the quality of transport services and
competitiveness have reached a high level of
development. In segments of the transport market, the
services of which are in demand, competition has
stepped over the stage of competition for the quality
of transport services. It's guaranteed. The struggle is
price-based.  Against this  background, the
requirements for the environmental friendliness of
transport are increasing. Hence the desire to maintain
an acceptable share of the transport component in the
price of the final product, while observing strict
environmental and safety standards.

For the Russian transport system, these levels of
development are not yet achievable. It is necessary to
stimulate a gradual improvement in the quality of
transport services, the integration of transport service
technologies, and an increase in the competitiveness
of carriers and operators of transport hubs. Following
this, one can expect an optimization of the
affordability of transport services. As restrictions, the
given levels of safety and environmental friendliness
of transport should act.

The main system-wide problems in the
development of the transport industry of the Russian
Federation are as follows:

Availability territorial and structural
disproportions in the development of transport
infrastructure;

insufficient level of accessibility of transport
services for the population, mobility of labor
resources;

insufficient quality of transport services;

low level of export of transport services,
including the use of transit potential;

insufficient level of transport security;

strengthening the negative impact of transport on
the environment.

Thus, significant restrictions on economic
growth have appeared in Russia, due to the
insufficient development of the transport system. A
new long-term transport strategy is needed, which
defines the main strategic directions and targets for the
development of the transport system for the period up
to 2035. Predictive qualitative and quantitative
parameters for the development of the transport
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system of the Russian Federation for the period up to
2035. Scenario options for the development of the
Russian transport system for the period up to 2035
have been developed in three versions - inertial,
energy and innovative. Inertial version of the
development of the transport system.

The inertial option for the development of the
transport system involves:

implementation of large-scale transport projects
that ensure the extraction and development of mineral
deposits in new production areas (oil in Eastern
Siberia, gas on the Arctic shelf, etc.) and the
construction of relevant pipelines;

development of transport infrastructure that
ensures the realization of the transit potential of the
economy;

reconstruction and construction of especially
important objects of transport infrastructure, primarily
objects that ensure the safety of the functioning of
transport systems, as well as the modernization and
renewal of the fleet of vehicles;

advance development of transport infrastructure
in the areas of export deliveries of goods, primarily the
development of seaports and approaches to them;

growth in the volume of domestic transportation
of raw materials in connection with the increase in
coal mining, the development of energy, metallurgy
and oil refining;

low dynamics of export traffic and outstripping
growth of import traffic,

continued dominance in imports of food and
consumer goods;

insufficiently high rates of construction and
reconstruction of the road network, the persistence of
sharp disproportions in its development in the
European and Asian parts of Russia;

maintaining low mobility of the population,
primarily in air transport, which is due to insufficient
growth in incomes of the population and the
continuing aging of the aircraft fleet;

lack of transportation and infrastructure
reserves in the modes of transport necessary to
improve the quality of transport services for the
population and production, the introduction of
transport and logistics technologies.

The energy and raw material option involves the
accelerated development of transport infrastructure,
mainly for transport support for the development of
new mineral deposits and the increase in fuel and raw
materials exports, the realization of Russia's
competitive potential in the field of transport and the
growth of exports of transport services. At the same
time, the following features can be distinguished:

implementation of large-scale transport projects
(including within the framework of public-private
partnerships) that ensure the development of mineral
deposits in new mining areas, mainly in Siberia, the
Far East and the continental shelf;

diversification of directions for export deliveries
of Russian hydrocarbons, including to China, and the
creation of an appropriate infrastructure;

development of transport infrastructure that
ensures the implementation of the country's transit
potential, including joint projects for the production
and export of hydrocarbons within the framework of
the EurAsEC, as well as with other states;

increase in domestic transportation of coal in
connection with the development of power generating
capacities and metallurgical production;

increase in transportation volumes and
assortment of products of fuel processing and raw
materials (petroleum products, concentrates, chemical
cargoes, metals, etc.), as well as engineering products;

low growth rates of export shipments and a
significant increase in the volume of import shipments
of highly processed goods, primarily products of high-
tech sectors of the economy;

continued increase in the number of private
passenger cars, with a decrease in the volume of
passenger transportation by public transport (mainly
by road) in the period up to 2025 and some growth in
2025-2035;

an increase in the need for the construction and
reconstruction of the road network connecting new
residential areas in megacities and suburban areas of
large cities with places of application of the labor
force.

When implementing this option, measures to
develop the country's transport system will be carried
out primarily in metropolitan agglomerations, as well
as in regions with high growth rates - in the South of
Russia, Siberia and the Far East.

Rail transport will have to ensure unhindered
growth in the transport of raw materials to the main
centers of consumption, including transport for
export.

Of decisive importance will be the specialization
of seaports through the creation of so-called "layered
ports" following the Rotterdam model, when the port
system will include remote railway junctions and
transport and logistics complexes. This will require
the development of access roads to ports and port
production and storage areas focused on the
processing of cargo, the formation of port zones that
ensure the processing of incoming cargo.

An additional impetus will be given to the
development of transport in the Arctic zone (territories
located mainly to the north of the 60th parallel).

The development of the country's transport
system will become one of the main sources of
economic growth. The impetus for technological
development will be received by a part of the
manufacturing industries associated with ensuring the
development of transport. At the same time, the
implementation of the energy and raw material option
will have a number of negative consequences for the
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prospective socio-economic development of the
country and ensuring national security, in particular:

it will be necessary to create significant reserves
of the capacity of the transport network in the main
directions due to possible sharp fluctuations in
demand for the transportation of export bulk cargoes
in terms of volumes, nomenclature and directions due
to changes in the situation in the world markets for
fuel and raw materials;

a decrease in the economic efficiency of
transportation is possible due to an increase in the
imbalance in export-import cargo flows. The
imbalance will be associated with an increase in
exports of bulk and liquid cargoes and imports of
finished products. Specialized and universal types of
rolling stock will have low performance in terms of
the coefficient of mileage with a load, that is,
significant flows of empty stock are possible;

population mobility will grow at a slow pace,
which will be one of the reasons for the insufficient
dynamics of improving the quality of human capital in
the country. The level of passenger traffic will be
lower than the level with the innovative option by 14.3
percent, and passenger turnover - by 11.5 percent.
This is due to lower rates of growth in real incomes of
the population, a decrease in the population and a
smaller scale of development of infrastructure and
rolling stock of passenger transport. Lower growth in
the welfare of the population will cause a slower
growth in the number of personal cars;

there will be significant differentiation in
ensuring the availability of transport services for
different regions and social groups of society;

low investment activity will cause a significant
burden on the budgetary system associated with
financing the construction, repair and maintenance of
roads.

The innovative option involves the accelerated
and balanced development of the country's transport
system, which, along with the achievement of the
goals envisaged in the implementation of the energy
and raw material option, will provide transport
conditions for the development of the innovative
component of the economy, improving the quality of
life of the population, and the transition to a
polycentric model of Russia's spatial development.
For the innovative option, a number of features
characteristic of the energy and raw material option
are retained, in particular:

implementation of large-scale transport projects
that ensure the development of mineral deposits in
new mining areas;

diversification of directions for export deliveries
of Russian hydrocarbons;

development of transport infrastructure that
ensures the implementation of the country's transit
potential, including joint projects within the
framework of the EurAsEC, as well as with other
states;

increase in domestic transportation of coal in
connection with the development of power generating
capacities and metallurgical production;

an increase in the volume of transportation and
the range of products of fuel processing and raw
materials, as well as engineering products due to the
increase in innovative activity in the energy, fuel and
raw materials industries, and related machine-building
industries.

At the same time, the distinctive features of the
development of the transport system according to the
innovative option will be:

a significant increase in export transportation of
highly processed goods, primarily products of high-
tech sectors of the economy, the growth rate of which
will be 2.5 times higher than the growth rate of
transportation of similar imported goods;

increasing the role of transport and logistics
infrastructure in organizing the movement of goods;

growth in the volume of passenger transportation
by public transport. The highest growth rates are
expected in air transport, and the main absolute
increase will be provided by road transport;

the emergence of the need to build and
reconstruct a road network connecting new residential
areas in megacities and suburban areas of large cities
with places of application of labor in a significant
number of large and medium-sized cities due to an
increase in the level of income and quality of life of
the population;

increasing the demand of the economy and the
population for high-speed transportation services
(with a predetermined delivery time) and passengers
(with maximum freedom of movement and the
possibility of planning personal time).

When implementing this option, measures to
develop the country's transport system will be
concentrated, along with metropolitan
agglomerations, also in cities where significant
innovation and human capital is concentrated. In the
east of the country, such a scenario will give a
selective impetus to the development of cities with a
significant amount of accumulated innovation
potential - Tomsk, Novosibirsk, Krasnoyarsk, Irkutsk.

At the same time, the "infrastructural effect" of
the formation of urban agglomerations associated with
the implementation of projects for the construction of
large transport complexes, multimodal logistics
centers and information hubs will be of paramount
importance.

Along with the South of Russia, Siberia, the Far
East and the Arctic zone, the Volga and Ural
macroregions will become zones of priority transport
development. Spatial development will become
multipolar, not rigidly tied to the established energy
and raw materials and financial centers.

Regional aspects of the development of the
country's transport system will be related to:
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creation of a network of territorial production
clusters focused on high-tech industries (in the
aviation industry, shipbuilding, nuclear industry, in
the production of new materials, in computer science
and telecommunications), with the concentration of
such clusters in urbanized regions;

the creation of territorial production clusters
focused on deep processing of raw materials and
energy production, ensuring the development of new
territories; formation and development of tourist and
recreational zones on the Black Sea coast, in Altai,
Baikal, Kamchatka, regions of the North;

the development of large transport, logistics and
production hubs in the North-West, the South of
Russia and the Far East.

The development of railway and maritime
transport, along with the tasks of ensuring the
transportation of bulk cargo, including export ones,
will increasingly focus on improving the quality of
transport services for cargo owners and strengthening
interaction in the framework of ensuring efficient
logistics chains of goods movement.

An important role will be played by the
development of the Northern Sea Route, primarily for
commercial transportation, with the creation of an
appropriate infrastructure on the northern coast of
Russia.

Measures to increase the competitiveness of
maritime transport will significantly increase the share
of the fleet flying the State Flag of the Russian
Federation in the world's maritime fleet and
significantly increase the export of transport services.

Transportation by road will grow at a high rate,
which provides the most flexible response to the
demands of the economy, especially the sectors of
high- and medium-tech industries.

Measures aimed at the development of air
transport and the use of significant advantages
(primarily environmental) of inland water transport
will significantly increase their share in the country's
transport balance.

Of decisive importance for the formation of a
modern commodity distribution network in Russia
will be the creation of an integrated network of
transport and logistics complexes that provide a wide
range of competitive services, the accelerated
development of intermodal transportation and the
formation of territorial production clusters.

The development of public passenger transport
will receive a significant impetus. First of all, this
applies to the development of high-speed and high-
speed rail transportation, all types of air
transportation, urban and suburban transport.

When implementing this option, the country's
transport system should develop at a faster pace than
the sectors of the economy and the social sphere in
order to remove the infrastructural restrictions on the
country's future socio-economic development, which
depend on transport.

The implementation of an innovative option for
the development of the transport system will solve the
main tasks facing the country, namely:

indicators of population mobility will approach
the level of developed countries, which will be one of
the most important factors in improving the quality of
human capital in the country;

differentiation in ensuring the availability of
transport services for different regions and social
groups of society will decrease;

the competitiveness of domestic goods and
services in world markets will increase due to the
balanced development of the country's transport
system;

the growth of the economic efficiency of
passenger and freight traffic will optimize the
transport costs of the economy and increase the
availability of transport services for the population.

Comparison of scenario options leads to the
conclusion that the innovative option acts as a target
for the long-term state transport policy, since it fully
allows to realize the strategic interests of Russia.

When moving to an innovative option, the
requirements for the nature and directions of
development of the transport system are most
determined by the following fundamental factors:

strengthening of global competition covering the
markets for goods, services, capital, and other factors
of economic growth. Structural restructuring of the
world economy, associated with a change in the
balance between economic centers, an increase in the
role of regional economic unions, the expected spread
of new information, nano- and biotechnologies. This
will entail a change in national and world cargo and
passenger flows, an increase in the requirements for
the quality of transport services;

exhaustion of sources of export-raw material
type of development, based on increasing fuel and raw
material exports, the need for a transition to intensive
innovative development.

On the agenda is the need to diversify the
Russian economy, increase the share of products with
high added value in the structure of the gross domestic
product, and the share of the processing industry.

As a result, the question arises of the transition
from a predominantly extensive to an intensive model
of development of the transport system based on
innovative breakthrough technologies that improve
the quality of transport services.

The second important trend is the globalization
of the economy and Russia's entry into the World
Trade Organization. This factor causes an increase in
international and intra-industry competition, which
requires an increase in the competitiveness of the
transport industry.

Considering these factors and the current state of
the Russian transport system, we can conclude that
transport is a priority point for the growth of the
national economy.
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When switching to an innovative option for the
development of the transport system, it is necessary to
ensure:

development of a competitive market for
transport services;

availability of transport services for the
population;
an increase in the share of domestic

transportation and transportation of finished products
in the overall transport balance of the country;

expanding the range and improving the quality
of transport services based on the use of modern
transport,  logistics and  infocommunication
technologies, the development of new forms of
organizing the transport process and interaction
between modes of transport;

multiple increase in labor productivity and
energy efficiency in transport;

revitalization of the activities of domestic
transport organizations in the world market of
transport  services, transnationalization of their
activities, the transformation of Russia into the largest
exporter of transport services;

integration of the transport system of Russia into
the Eurasian transport space, development of multi-
vector transport links with world economic centers;

transport support for new centers of socio-
economic development of the country;

high territorial mobility of the population;

increasing the innovative activity of transport
companies, a radical renewal of transport and
technical means, taking into account the development
of domestic transport engineering, strengthening the
role of scientific and technical support in the
development of the transport industry;

increase in the level of professional training and
qualifications of transport workers, improvement of
their material and social security, creation of safe
working conditions;

ensuring the reliability and safety of the
functioning of the transport system, including in the
field of ecology, reducing the number of accidents and
disasters, injuries and deaths in transport accidents;

development and application of effective
mechanisms for state regulation of the functioning and
development of transport;

improvement of the investment climate in the
transport industry.

At a new stage, the transport strategy should
determine the active position of the state in improving
the transport system of Russia as a key factor in the
socio-economic development of the country. This
primarily concerns improving the quality of transport
services, reducing the total costs of society dependent
on transport, increasing the competitiveness of the
domestic transport system, and strengthening the
innovative, social and environmental orientation of
the development of the transport industry. Based on
this, the goals, priorities and objectives of the strategic

development of transport for the long term are
formulated.

The main task of the state in the field of
functioning and development of transport is defined as
creating conditions for economic growth, increasing
the competitiveness of the national economy and the
quality of life of the population through providing
access to safe and high-quality transport services,
turning the geographical features of Russia into its
competitive advantage.

The strategic goal of the development of the
transport system is to meet the needs of innovative
socially oriented development of the economy and
society in competitive high-quality transport services.

The achievement of this strategic goal will be
ensured through the effective development of a
competitive environment in the transport industry, the
creation of optimal reserves in the development of
infrastructure, the achievement of an advanced level
of development of engineering and technology,
increased attention to social and environmental
factors, and an increase in the national, economic and
other types of security of the country, depending on
transport. To create an efficient competitive transport
system, 3 main components are necessary, namely:

competitive high quality transport services;

high-performance, safe transport infrastructure
and vehicles, which are needed to the extent that they
will provide competitive high-quality transport
services;

creation of conditions for exceeding the level of
supply of transport services over demand (otherwise
there will be no competitive environment).

In order to form high-quality transport services,
it is necessary, first of all, to determine the parameters
and quality standards, to provide incentives for their
implementation and the creation of highly efficient
technologies that meet quality standards, to work out
the elements of technologies, the regulatory
framework and methods of state regulation, and to
introduce a number of pilot highly efficient
technologies in the regions.

It is necessary to create conditions for the
development of both internal competition (between
carriers, modes of transport) and external competition
(with  international transit systems). Internal
competition will increase the rhythm and speed up the
movement of goods, reduce transport costs, increase
the availability of transport services, improve the
investment climate and develop market relations. This
will have a positive impact on the external
competitiveness and realization of the country's transit
potential. Creating a market for competitive transport
services involves:

development of the regulatory framework in the
field of transport services (safety, environmental
friendliness, quality of transport  services,
development of methods of state regulation of the
market). At the same time, the creation of effective
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feedback in the form of a system of control and
supervision is of paramount importance for
regulation;

development of a high-performance transport
and logistics infrastructure that ensures a competitive
level of transport services (primarily commercial
speed and reliability);

achievement of the advanced level of
engineering and technology that provides standards of
safety, environmental friendliness, efficiency and
quality of transport services.

The most important strategic direction in the
development of the transport system is the balanced
development of the transport infrastructure. The
implementation of this direction means the
coordinated integrated development of all elements of
the transport infrastructure based on a comprehensive
analysis of statistics and the use of mathematical
methods for predicting the needs of sectors of the
economy and the population in transport services,
developing a statistical accounting system, building a
transport and economic balance, predicting the
dynamics of the cargo base, analyzing models of
transport development. systems in order to select
optimally balanced options.

The development of the regulatory framework
should provide for the harmonization of transport
legislation, integration into the global system of
standards and communications, the definition of
standards for the quality of transport services,
responsibility for their observance, as well as
consumer rights. Improving the quality of transport
services will require the creation of reasonable
reserves in the transport system, and this, in turn, will
allow developing competition in the main directions
of freight and passenger traffic.

Of particular importance for the transport
strategy is the improvement of the system for
providing the transport industry with labor resources,
which should ensure the design and implementation of
projects for the development of transport systems, the
operation of transport infrastructure and vehicles, the
provision of transport and logistics services, etc.

An important role in the implementation of the
transport strategy is played by increasing the
manageability and controllability of transport
development by increasing the efficiency of state
regulation and management methods, and developing
project management mechanisms.

In accordance with these main strategic
directions of development, the structure of the main
targets of the Transport Strategy of the Russian
Federation for the period up to 2035 (hereinafter
referred to as the Transport Strategy), its goals,
priorities, tasks and implementation mechanisms is
being formed. The main targets of the Transport
Strategy, namely:

general social;

general economic;

general transport;

types of transport activities.

General social guidelines are:

the mobility of the population and the
availability of transport services;

reduction of accident rate, risks and security
threats by means of transport;

reducing the share of transport in environmental
pollution.

General economic guidelines are:

provision by the transport industry in full of
high-quality transport services that ensure the planned
growth rates of the gross domestic product;

competitive level of specific transport costs in
the price of final products;

increasing the commercial speed and rhythm of
the promotion of consignments of goods;

use of innovative technologies for the
construction and maintenance  of  transport
infrastructure;

implementation of an effective state tariff policy;

use of modern mechanisms for the development
of an economic competitive environment, including
public-private partnerships;

coordination with strategies and programs for the
development of related industries.

General transport landmarks are:

development of the transport network in
accordance with the needs of the economy and
society;

increasing the productivity and profitability of
transport systems;

increasing the return on assets of the transport
infrastructure;

reduction of energy intensity;

creating priority competitive conditions for
national carriers and increasing their competitiveness;

innovative commodity transport technologies
corresponding to the best world achievements;

preparation for transportation of high-tech
products;

formation of the necessary conditions for
investing in the transport industry, ensuring its
development at a faster pace;

development of transport engineering and allied
industries - suppliers of resources to the level
necessary for the implementation of the Transport
Strategy.

By type of transport activity, the guidelines are:

until 2035 - addressing issues related to the
elimination of "bottlenecks", the development of
throughput and transportation capabilities in
accordance with federal targeted programs, as well as
strategies and concepts for the development of various
types of transport;

from 2035 - adjustment of these strategies and
concepts, development of federal targeted programs in
accordance with the results achieved, new conditions
and the Transport Strategy in order to develop a single

Philadelphia, USA

467

2 Clarivate
Analytics oo



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 (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

integrated integrated balanced transport system that
meets the needs for high-quality competitive transport
services. The main targets by types of transport
activities for the period 2021-2035 are determined by
the federal target program "Development of the
transport system of Russia (2021-2035)" and its
subprograms by types of transport. It is envisaged that
the main targets for the types of transport activities
should be updated in accordance with the goals and
objectives of the Transport Strategy. It is advisable to
carry out these adjustments in 2024, taking into
account the results achieved and new features of
transport development. Anthropologist from the
European University at St. Petersburg E.V. Lyarskaya
offers an original definition of the boundaries of the
Acrctic: "The Arctic is where the timetable ceases to
make sense." Despite the availability of modern
technology and the possibility of navigation, this
phenomenon is typical for the North. Anthropologist
and expert on nomadic peoples A.V. Golovnev in his
book "Ethnoexpertise on Yamal: Nenets nomad
camps and gas fields" develops the concept of the
specificity of the constantly moving Arctic world. For
a person living in middle latitudes, movement is an
unusual state, which confirms the existence of goods
"on the road" or a special regime for believers that
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allows travelers not to fast. For people living in the
North, being on the road is the norm, only those who
cannot move (the sick) stay in one place. which
confirms the existence of goods "on the road" or a
special regime for believers, allowing travelers not to
fast. For people living in the North, being on the road
is the norm, only those who cannot move (the sick)
stay in one place. which confirms the existence of
goods "on the road" or a special regime for believers,
allowing travelers not to fast. For people living in the
North, being on the road is the norm, only those who
cannot move (the sick) stay in one place.

The cult of movement that exists in the Arctic is
justified from the point of view of common sense: if
you don’t move, then midges and mosquitoes will
“eat” in the summer, except for rare periods with a
very high density, in winter you can freeze. In order to
stop and stay in one place, in the North, a person needs
to take special actions: build a shelter, invest
resources, make efforts for heating. As illustrations for
the book by A.V. Golovlev used symmetrical
photographs of reindeer argish and a train moving
along the Yamal Peninsula. Moving around the North
requires taking into account certain subtleties, even
with modern technology, so the parallel with deer is
not accidental (Figure 1).
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Figure 1 - Off-road and areas of non-alternative transport.

The motto is "The Arctic is movement", but it is
followed by a paradoxical conclusion: the Arctic is
off-road. Traffic in the Arctic region has a specific
character, the traditional transport network practically
does not reach the Arctic territories. Off-road is a
feature that leaves its mark on all aspects of life in the
Arctic, both in Russia and abroad. In Figure 1, off-

road areas are the lightest, gray areas in the north are
areas with no alternative transport. If something
happens to the key road of the area, then this event is
equated to a natural disaster, for example, the blurring
of the only road leading to the city of Churchill
(Canada) led to a tenfold increase in food prices. Food
had to be delivered by helicopter, an expensive
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vehicle. Without alternative northern transport is
reflected in the definition of sustainability and
reliability of life in the North. The local road to the
airport "Alykel" in Norilsk is regularly swept during
snowstorms. In the song "Morzyanka™ by V. Troshin
there are the words: "There is snow all around, at least
hundreds of miles to travel.”

The north of Russia is the territory of river and
air transport. A map showing the density of roads of
various types reflects the degree of increasing
inaccessibility of the northern territories: roads of
various quality reach the regions of Kolyma and
Chukotka, and there are almost no railways in the
entire northeast of the country. At the same time, the
Arctic and the north-east of Russia are a zone of
landing sites for air transport. It should be noted that
small aviation is currently almost lost, so the issue of
its development is at the state level. To do this, it is
necessary to develop new types of aircraft, because the
AN-2 aircraft is finalizing its age (it is no longer
produced), and the transition to helicopters is not
economically viable. On the map - Figure 1 of the
accessibility of the regions of the world, the brightest
are the zones with cities (population of at least 50
thousand people), the travel time to which is several
hours, the darkest - several days (d - days). Regions
are available, as well as to other desert areas of the
world. Recently, experts from Australia and Arizona
(USA) have begun to study the Arctic, since the
problems of the regions turned out to be close. It
should be noted that a separate scientific direction is
being formed that studies the features of remote
regions of the world.

If we define the boundaries of the Arctic in an
economic way, then, first of all, we will have to talk
about its remoteness from the main transport routes
and economic centers. This is reflected in the daily life
of people in the form of a rise in the price of products,
the delivery of which takes a long time and with a
large number of transfers, which requires additional
costs. The cost of food products in the Yamalo-Nenets
Autonomous Okrug for 2022 shows that the price of
individual items (beef, butter, milk) may differ by two
or more times from the industry average. A winter
road leads to the largest Krasnoselkupsky district of
the district - a motor road, the operation of which is
possible only at sub-zero temperatures. This means
additional transshipment, for transportation on a
winter road, special vehicles are required that
consume a lot of fuel: off-road Ural trucks or all-
terrain vehicles on ultra-low pressure TREKOL
("Ecological Transport") tires that do not damage the
thin tundra cover. The Yamal district of the district is
the third zone of inaccessibility, to which there are two
ways: by rail from Surgut to Novy Urengoy and from
Labytnanga to Salekhard (in summer - by ferry, in
winter - by ice crossing, until the ice has become -
under certain conditions, ships move on air cushions ,
which is dangerous and reduces the carrying

capacity).

From the point of view of the economy as a
whole and the efficiency of the industry, the absence
of transport means the absence of development. The
Tomtor deposit of rare earth metals is located in the
north-west of Yakutia, rare earth minerals occurring
there ("new oil") are necessary for the modern
technological order, they are used in the production of
communications equipment and electric vehicles. The
project for the development of the deposit is included
in the state program “Industrial Development and
Increasing its Competitiveness”. Many oil fields
discovered during the Soviet era have not yet been
developed due to lack of communication. If the field
is located on the coast, oil can be exported using
tankers, but in the Arctic Ocean they can not always
go directly to the coast, which can be shallow.
Therefore, economic activity in the Arctic is always a
balance of transport accessibility and the efficiency of
raw material extraction. In this aspect, the region is in
the past, economic geographers are well aware of the
idea that the Earth has become flat.

Off-road is strongly reflected in the psychology
of the northerners, who are very keenly aware of their
isolation. In the 30s of the 20th century, the only
connection with a number of territories was a caravan
of waterways (a line from a song about the regions of
Kolyma: "Do not swear from evil longing, the last
caravan is going to the mainland"). The instability of
air travel imposes certain requirements on the
reliability of systems and means of life support for
cities in the Arctic region. 30 years ago in Norilsk
there was an accident on the gas pipeline, which could
leave the city in winter (at a temperature of -40°C)
without heating. When considering the evacuation of
people, calculations were made that determined that if
the planes took off one after another, then it would
take more than two months. In order to launch the gas
pipeline, the whole city worked, up to that in
kindergartens dumplings were made for the
liquidators of the accident. Transport isolation is the
need for mutual assistance, the ability to mobilize and
do more than just one's job. When considering the
prospects for the development of the Arctic and life in
a northern city, it is necessary to take into account an
additional miscalculation of risks and reliability, and
the courage of people is also necessary. Despite the
fact that since the 1930s a lot of efforts have been
made to make the Arctic look like the European part
of Russia, it does not give in.

Potential transport routes

» Northern latitudinal course- a railway line
under  construction in the  Yamalo-Nenets
Autonomous Okrug with a length of 707 kilometers.
Route: Salekhard - Nadym - Novy Urengoy - Igarka -
Dudinka - Norilsk. Less likely is the launch of a
segment of the route Korotchaevo - Norilsk, more
likely that the capital of the region, Salekhard, will
connect with the main economic centers, primarily
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Novy Urengoy, almost along the route of the "dead
Stalinist road", which was dismantled after the death
of I.V. Stalin.

» Railway '"Obskaya - Bovanenkovo -
Karskaya™- the northernmost of the operating
railways, built by JSC "Gazprom®". It is expected that
it will have a number of branches to other fields.

» Project "Ural Industrial - Ural
Polar'assumed the laying of the railway to the south
through potential areas for the development of
minerals (mainly ore). The project is currently on
hold.

» ""Belkomur"(White Sea - Komi - Ural) -
involves the connection of the White Sea through the
Perm Territory with the Ural railway networks in
different versions: connection of a new branch with
Arkhangelsk; a branch line to the projected port of
Indiga, located on the coast of the Barents Sea. The
port is convenient, but minerals have been found at a
great distance from it.

You can get acquainted with many problems of
the region's development prospects on the example of
the city of Igarka, located on the banks of the
Igarskaya channel of the Yenisei in the Krasnoyarsk
Territory. The first Soviet city built in the Arctic was
founded in 1929, the population in its entire history
has never exceeded 25 thousand people, at present it
is about 4.5 thousand. With the colorful and
characteristic history of Igarka, it is worth starting to
study the Arctic, because that it is a warning of a
multitude of scenarios.

The scheme of organization of traffic flows in
the North zone shows that a significant part of the
territory is occupied by the off-road zone. If air
transport and winter roads are not taken into account,
then water transport remains - rivers (in the diagram
from left to right: the Ob, Yenisei, Lena), the railway
(black dotted line) and the Northern Sea Route (blue
line). The red circles indicate the southern entrance
bases off-road - the ports where shipment from rail
transport to river transport is carried out. In the case of
r. Yenisei is Lesosibirsk, Yeniseysk and Krasnoyarsk,
on the river. Ob - Surgut, on the river. Lena -
Osetrovo. The northern entry bases off-road are ports
(blue circles), where shipments from the Northern Sea
Route to river transport (Dudinka, lgarka, Pevek,
Tiksi, etc.) take place. One of the key transport routes
in the Arctic - the city of lgarka is located at the exit
of the Yenisei to the Northern Sea Route (marked with
a red star). From the Angara region and the upper
reaches of the Yenisei, the timber was transported in
rafts to lgarka, where it was reloaded onto sea vessels.
The uniqueness of the location of the city was that the
width and depth of the Yenisei River allowed ships
with a wide draft to enter several hundred kilometers
to lgarka. With the beginning of the shipment of
timber in the 30s of the twentieth century, the
systematic use of the western wing of the Northern
Sea Route began through Igarka, which was originally

called "Komseverput" and was controlled by the
Committee of the Northern Sea Route. The long
Northern Sea Route made it possible to establish a
military threat; earlier attempts to provide trade
communications failed. Kupets M.K. Sidorov, author
of the book " North of Russia" failed to establish trade
links with the European part of Russia and Western
countries from Krasnoyarsk along the Yenisei and
further through the future fragment of the Northern
Sea Route. Mentor of the future Emperor, General
N.V. Zinoviev in response to the project of M.K.
Sidorov in 1867 "On the settlement of the north of the
Empire, on the improvement of the situation of its
inhabitants and on the development of foreign trade"
wrote the following: "Since there is permanent ice in
the North, and arable farming is impossible, and no
other industries are unthinkable, then, in my opinion,
it is necessary to remove the people from the North in
internal countries of the state, and you are busy on the
contrary and explaining about some kind of Gulf
storm, which cannot be in the North. Such ideas can
only be promoted by lunatics.” The unwillingness of
the tsarist government to deal with the North before
the Russo-Japanese War is characteristic. Comrade
1.D. Papanin at the 18th Congress of the CPSU (b) in
1939, beginning with the words "Dumb-headed tsarist
officials did not see the vital need to master the
Northern Sea Route," was a direct response to this
position.

Having been refused, M.K. Sidorov published an
announcement in the foreign press, which attracted the
attention of the English captain Joseph Wiggins. From
1874 to 1894, D. Wiggins conducted eleven trading
voyages to the mouths of the Siberian rivers and back,
and proved the possibility of using the Northern Sea
Route. In 1877, on the initiative and at the expense of
M.K. Sidorov, the first voyage of the schooner
"Morning Dawn" from the Yenisei to St. Petersburg
was made. The expedition was carried out by Captain
D.l. Schwanenberg, who had to change the ship and
spend the winter on the Yenisei, while part of the crew
died. The new composition included a sailor exiled to
Siberia, who was met in St. Petersburg with shackles,
but was subsequently released. Sweden met the hero
Niels Nordenskiold in a different way, who committed
on the schooner "Vega".

Regular export of Siberian timber through Igarka
was established due to its unique economic and
geographical position:

e geographic microlocation: on the Yeniseli,
which is several hundred meters wide, there can be
serious storms, but the Igarskaya channel allowed
ships to settle and winter safely. Port facilities located
in the channel are less prone to destruction during the
ice drift, which demolishes port cranes in Dudinka,
located downstream (they still have to be lifted
annually to a hill).

e transportation methods: in the days of the
USSR, according to the bold decision of Volzhanin
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B.V. Lavrov, who manages export operations, self-
rafting of timber in rafts was established.

Lesson #1: the importance of finding a good
junction between highways and off-road, but for
specific technological capabilities. The geographical
position of lgarka can be considered as a field that was
discovered, gave a powerful positive effect, but
eventually exhausted itself.

The Norwegian Jonas Lied was an entrepreneur,
diplomat, writer, citizen of the Russian Empire,
citizen of the USSR and supporter of trade in the
Yenisei region. For its organization, J. Lid met
Nicholas Il, A.V. Kolchak, V.I. Lenin, F.E.
Dzerzhinsky, G.V. Chicherin. Even before the
Revolution of 1917, J. Lid made a lot of efforts to
create the Ust-Yeniseisk transit point and was
understandably jealous of the construction of Igarka.
He founded an enterprise that assumed a two-way
flow of goods: in order to produce export products
(fabrics, oil), machine tools were imported to the
Krasnoyarsk  Territory. The second powerful
interchange station was planned to be organized in the
area of Belushya Guba, in the book "Siberia - a strange
nostalgia" Jonas Lid recalls: " The plan called for the
transportation of various types of goods across the
Kara Sea using a flotilla of specially built and cheap
to operate icebreaking tugs and barges. For this, it was
mainly necessary to build a deep and ice-free harbor
in Belushya Guba, which on the western coast of
Novaya Zemlya is located about 160 kilometers north
of the Kara Strait and not much less south of
Matochkin Shar. To use one or another channel from
the Kara to the Barents Sea, a tug with a caravan of
barges from Ust-Yeniseisk and Nakhodka could make
five round trips in one season. Large cargo ships from
the west would unload and load in Belushya Bay and
could make as many voyages as in any European
harbor. At present, the center for the development of
Novaya Zemlya and the military command of the units
stationed there are located in Belushya Guba.
Transshipment of goods from one mode of transport
to another for the regions of the North remains
relevant. Gazprom Neft uses ice-class tankers to
deliver raw materials from the production area (Cape
Kamenny) to the city of Murmansk, where it is
reloaded to the floating oil storage facility UMBA,
which delivers oil of class and relatively small
displacement (compared to tankers that can be used in
the Atlantic), which is economically disadvantageous.

This scheme has been used since the mid-90s of
the twentieth century, when tankers were used to
export oil, following the route along the Ob River to
the Khanty-Mansiysk Autonomous Okrug. In 1999,
the RITEK company developed a transport scheme for
the export of oil produced in the Priobye by river
tankers during the ice-free period. The use of the
Northern Sea Route makes it possible to avoid mixing
high-grade oil produced at a number of fields with the
cheaper grade Urals. If one pipe of an oil pipeline is

used for transportation, then the oil mixed in it will be
sold at the lowest price, which emphasizes the
problem of the lack of alternatives to transport.

The Belokamenka supertanker is one of the
world's largest floating oil storage facilities with a
displacement of 360 thousand tons, a length of 340 m,
a width of 65 m and a side height of 35 m. in the
United Arab Emirates. Over 81 million tons of crude
oil were transshipped through Belokamenka during its
operation. In Europe, the use of such tankers is
prohibited without sufficient reinforcement of the
sides and tanks, which can lead to an oil spill. In 2022,
the place of Belokamenka was taken by the vessel
UMBA.

Transport accessibility turns the remote
outskirts into the periphery: diversity and self-
sufficiency are reduced.

o the basis of diversification and sustainability
is the local knowledge infrastructure (universities,
research centers), but in 1977, in order to optimize, a
branch of the Krasnoyarsk forestry technical school
was closed in Igarka;

e in 1983 - due to the appearance of the central
television, local television was closed, the production
of vegetables and selection work were stopped;

e The problem of fresh food is acute not only
during times of crisis, but also during the heyday of
the city, when it is included in good transport
networks: the prices for vegetables and fruits that are
delivered in non-marketable form increase.

e Since the 1990s, there has been a gradual
decrease in the population following the collapse of
the city-forming enterprise.

o the project "Zapolyarnaya lgarka: the archive
revives the city" involved the creation of a city-
museum. Potentially, the idea could be implemented,
the capital of the Soviet Arctic has something to show:
the Museum of Permafrost, the House of Crafts, the
"Dead Stalinist Road", the work of architects and
writers, hunting, fishing, the exceptional beauty of the
Yenisei. The city of Dawson (Alaska) - the "capital of
the gold rush™ with 2 thousand inhabitants is a popular
tourist center.

o the upper timber processing plants begin to
use the railroad for timber export, it ceases to flow to
the city of Igarka, in the absence of raw materials, the
sawmill transshipment plant is closed. Up to this
point, the employees of the plant are paid wages in
coupons for products that are almost impossible to
buy, but on the black market they can be exchanged
for money at an unfavorable rate. In a better position
were people associated with the extraction of fish,
who had the opportunity, for example, to send their
children to study in Krasnoyarsk.

e introduction of "icebreaking collection" -
thanks to the appearance in the 70s of powerful
nuclear icebreakers, navigation along the Northern
Sea Route began. They are expensive to operate: a
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number of large companies (Gazprom, Novatek) use
their own vessels to transport oil, Yamal LNG and
Norilsk Nickel try to do without icebreakers, using
ice-class vessels. During the transition to self-
sufficiency in the 90s, the Murmansk shipping
industry, to which the nuclear fleet passed, “pushed
through" the introduction of a tonnage due for passage
along the Northern Sea Route for all ships, regardless
of the season (even in the summer, when icebreakers
are not used ). Officially, this decision was justified by
the need to maintain the navigation economy of the
Northern Sea Route, unofficially - to save the
icebreakers.

We can say that the victory over seasonality in
the Arctic region is approaching, but it paradoxically
"kills" the traditional sectors of the economy. Having
learned that the Igarsk forest was being taken out
during the escort of nuclear icebreakers, J. Lid
proposed to the Soviet government a project to use
cargo submarines for the Yenisei voyages. The
world's first nuclear-powered LNG transport
submarine is indeed being developed. There were a lot
of discussions on the question of the expediency of
preserving the icebreaker fleet, which exists only in
Russia. Despite the fact that large companies try to
avoid the use of pilotage by nuclear-powered
icebreakers, in unstable ice conditions they often have
to be called in for help.

The victory over the Arctic is the death of
small forms. The similarity between the Arctic and
African regions lies in remoteness, as well as in a low
level of economic development, including low
solvency. In the traditional economy, the land is
cultivated with the help of hand tools, the equipment
that has appeared requires fuel and lubricants, that is,
it is expensive to maintain. The economic sectors that
could exist in the 30s of the last century with a semi-
handicraft organization do not survive in modern
conditions. Officially, the Northern Sea Route starts
from the Kara Gate, and everything located to the west
of Novaya Zemlya is not legally it. The main transport
vector of the Northern Sea Route is the vector to the
west, where nickel, natural gas and oil are supplied
from Yamal. The most severe conditions are noted on
the eastern part of the route, therefore, in the days of
the USSR, the Lena Diameter existed - part of the
cargo was not circled around Taimyr, but along the
river. Lena was brought in with an overload, for
example, to Kolyma. The website of the
Administration of the Northern Sea Route publishes
information  about the constantly changing
navigational and hydro situation. In the course of
icebreaking assistance, the icebreaker crushes ice
floes 2-2.5 m thick, which remain in the formed
corridor. Vessels are currently being designed to
handle 4m ice and are equipped with an Azipod rig
that gives greater maneuverability, including 360-
degree rotation, which is especially important when
working in ice. There are situations when icebreakers

get stuck, ice floes flying out from under them can hit
the hull of the following ship. Depending on the ice
conditions in the winter and summer periods,
icebreakers are escorted by vessels of different ice
classes. The dilemma of the strategy for the
development of modes of transport on the Northern
Sea Route: Icebreaker + caravan or smaller ice-class
vessels. Leading Russian and foreign design institutes,
shipyards and shipowners took part in the
development of the new high ice class tanker (ARC?7).

Currently, the FSUE "ATOMFLOT" fleet
includes four icebreakers:

» type Arktika: "Yamal" and "50 Years of
Victory" - work in the ocean;

» Taimyr type: Vaigach and Taimyr are low-
draft icebreakers needed to navigate through freezing
river mouths;

» the construction of the heavy-duty nuclear
icebreakers "Leader" (length about 209 m,
icebreaking capacity - 4.3 m), the universal icebreaker
"Arktika", serial icebreakers "Sibir" and "Ural" in
deep water).

The crisis of the 1990s in Russia and the
"icebreaking collection" led to a sharp decrease in the
volume of transportation along the Northern Sea
Route (1.8 million tons in 1998), but thanks to the
Yamal LNG project, the situation began to improve
(2016 - 7, 2 million tons). Decree of the President of
the Russian Federation dated May 7, 2018 No. 204
"On the national goals and strategic objectives of the
development of the Russian Federation for the period
up to 2024" assumes that the volume of traffic by 2024
will reach 80 million tons. An increase of almost 10
times will occur due to the launch of the Arctic LNG
2 project, the operation of the Norilsk Nickel oil
production complex, the operation of Yamal LNG and
coal deposits in Taimyr.

The Northern Sea Route mostly passes close to
the coast, in some places (Kara Gates) the ice
conditions are so heavy that it is easier to get around
Novaya Zemlya from the north. The climate is
changing towards warming, the ice cap around the
pole is gradually decreasing, according to forecasts,
by 2050 the entire Arctic Ocean will become almost
free of a continuous cover of ice (with the exception
of icebergs). There is a prospect of using neutral
waters in the region of the Pole for international
navigation and ending disputes for the right to pass
through the Northwest Passage (Canada, USA) and
the Northern Sea Route (the Americans are trying to
prove that its territory is international).

The port of Sabetta provides work on the
production and export of natural gas (17 million tons
per year) of the Yamal LNG enterprise. The
population of Sabetta is about 20 thousand people.
This is a period of prosperity, the beginning of a new
cycle of development of natural resources. Like
Igarka, Sabetta is a modern "showcase" of a city built
in the tundra under the most difficult conditions. In the
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news, you can see the world's first icebreaking gas
carrier "Christophe de Margerie", ordered for year-
round transportation of LNG within the framework of
the Yamal LNG project, VIPs visiting Sabetta,
including the President of the Russian Federation. At
the competition for painting an LNG storage tank, the
project of the artist who proposed the image of a can
of condensed milk won. Remembering the history of
the city of Igarka.

Conclusion

» Technical difficulties or dishelief are
examples: building on permafrost in the Arctic or
building the port of Churchill in Canada. Many of the
roads that were built began to function despite the
notion that this was impossible. The governor of
Alaska noted that the first railroad contributed to the
development of the central part of the country, but as
a transport project it was on the verge of payback.
Throughout the 20th century and up to the present
time, discussions about the possibility of using
airships in the North have not stopped. Obstacles to
the implementation of this idea are: wind, the high
cost of helium and the explosiveness of hydrogen.

» Special qualification requirements: for
driving on a winter road, for passing in a caravan
behind an icebreaker, for driving special vehicles. The
Soviet writer V. Konetsky writes: "It is better to get
hit in the stomach yourself than to feel how ice floes
flying out from under the icebreaker hit the ship's
hull." An icebreaker can pass through ice not
exceeding 2-2.5 m in thickness, the most modern - up
to 4 m, hummocky ice is impassable. Vessel
navigation in ice conditions requires its
reconnaissance, carried out either by remote means
(satellite) or by aviation. Thus, navigation along the
Northern Sea Route is a complex technical and
science-intensive process.

» Additional maintenance costs: The winter
road is expected to be built virtually anew each year.

» Additional transshipment / reloading,
sections of the way on which different modes of
transport are used.

» Megaprojects or off-road transport -
megaprojects inevitably leave vast territories
"overboard”, "small forms" allow continuous

development of space

A high official of one of the northern regions, in
response to a proposal to support a small project to
create all-terrain vehicles, for which residents have a
high demand (which indicates that it will be present in
other similar regions, including foreign ones), replied
:"Am | invited to engage in zhivopyrkami?". It should
be noted that "zhivopyrki" is an innovative future,
since the largest company "Bombardier" started the
release of its wide product line with snowmobiles, and
Silicon Valley - with structures assembled in a garage.
Now in Russia in garages they assemble equipment
designed to overcome the Arctic off-road and is a

niche of competitiveness. One of the first Canadian
tundra planes, the F-11 Husky ("Bush plane™), was
made by an American firm in Quebec, the whole of
Canadian shipbuilding grew out of this project.
Bombardier produces not only airplanes and
snowmobiles, but is also a major manufacturer of
rolling stock and services for the operation of rail
transport.

Despite the small number of people living in the
Acrctic region of Canada, the country is very Arctic in
terms of economic specialization. When in Russia
they talk about construction in the Arctic, then by
inertia they are talking about the construction of large
cities with a population of up to 100 thousand people.
The development of the Arctic is also technical
development:

e a center with a test bench for research of
aviation technology and automotive technology
(icing, low temperatures) was built in the city of
Thomson;

e atest center for helicopters has been opened
in the city of Yellowknife, Yakutia has been fighting
for this for a long time;

e The history of sliding vehicles designed for
off-road movement is being studied by the Ural group
of northern design. Researchers, constructors and
designers, from the point of view of a scientific
approach, consider traditional household items of
indigenous northern peoples, for example, sleds.
Modernization of traditional Nordic ideas allows the
design of modern transportation systems, shelters and
clothing. Such areas should be given no less attention
than large projects, such as the construction of a
highway, because the new road will not be able to
work effectively without the support of small capillary
projects.

Summing up the consideration of the Arctic
transport, it must be emphasized that it has two
"wings": Features of the natural and socio-economic
conditions of the Arctic, which reduce the
effectiveness of traditional methods of management,
namely:

e seasonality- associated with climatic
features, affects the availability of food and its cost,
transport  accessibility (winter roads, summer
navigation), features of industrial production and the
work of housing and communal services;

o social seasonality: northerners have a long
vacation, which is more important for them than for
residents of central Russia. Thus, during the summer
period, there is a shortage of labor in all sectors at
once, including the medical and commercial sectors;

o seasonality in the extraction of raw
materials: The American model of oil development
calls for all installation work to be carried out from
frozen sites to ensure environmental responsibility
and not damage the thin tundra vegetation. Currently,
the commissioning of the Tomtor deposit of rare earth
metals in Yakutia is being considered. The need to
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transport ore with a low radiation background (less
than in an airplane) caused protest movements in the
region, which Khatanga joined, where it was planned
to store ore for six months, since its transportation is
possible only by winter roads;

¢ low population- does not make it possible to
create the necessary market volume, and is also the
reason for the lack of specialists, which is recognized
as the main problem in almost every northern village.
To eliminate it, both in Russia and abroad, a lot of
special measures and benefits (payments, provision of
housing) have been developed. Having provided
remote settlements with modern technology, it is
necessary to provide them with specialists serving it.
At the same time, trained experts often leave remote
areas.

In different regions of the Arctic,
development is proceeding in two main directions
(depending on the situation), namely:

» scrapped: implemented in the frontier
regions - "Let snowstorms rage nearby, it will be
necessary - we will melt the ice” (a line from a song
of the 60s). In the process of developing new and
resource-rich  territories, instead of seasonal
navigation, an efficiently operating highway is
mastered - the Northern Sea Route, the environment is
being arranged: roads are being laid, cities are being
built.

» fixture: in the absence of a significant
resource in the Arctic regions, special laws begin to
work. As symbols of ongoing processes, you can use
a house on stilts, built in such a way as to protect the
permafrost from the thawing process, and sleds - the
most efficient northern transport.

Principles of effective
management in the Arctic:

» concentration- alternation of active and
passive phases, vigorous activity is concentrated in
compressed time and space intervals, for example, an
enterprise needs to bring in equipment, spare parts,
fuel (preferably with a margin) during the season;

» polyfunctionality - the traditional principle
of managing in the North (the deer is both transport,
food, and clothing), the key to the innovative
development of remote settlements through the
institution of local multifunctional innovation centers;

multifunctionality of the Arctic in modern
conditions, namely:

e at the level of individual enterprises and
settlements:

° dissemination of practices of self-sufficiency
with food,;

©  heat and power supply based on local and/or
renewable resources, consistent transition to
distributed energy;

e at the level of individual specialists:

specialists traditionally take on a number of functions
that, in the conditions of inhabited territories, are

organization of

delegated to individual organizations or professionals.
In general, in the Arctic regions, the combination of
professions is more common than in the southern
regions: medical workers master broad competencies
and can provide assistance in more cases; a driver in
the North must have the skills to repair a vehicle;

» mobile infrastructure- alternate use of the
resource by users located remotely from each other,
for example, mobile slaughter complexes for deer;

» zoning- territorial  differentiation  of
priorities, target indicators and mechanisms of socio-
economic development, consistent with the main
provisions of the Strategy for Spatial Development of
the Russian Federation;

o most developed areas- are the place where
it is most expedient to place the support bases for the
development of the Arctic. Increasing the efficiency
of the economy in the most developed areas should be
ensured by measures developed for densely developed
territories, including year-round and round-the-clock
transport accessibility;

o buffer zones- transitional not only in space,
but also in time. Buffer zones are areas of active
economic development, for which a consistent set of
measures should be planned, focused either on gradual
“additional development” to the state of a developed
territory, or on a long-term curtailment of activities,
reclamation of the territory and its return to a “natural”
state. The first case involves the development of a
road network, the second - the closure of sites.
Controlled compression is a difficult decision,
involving understanding the dynamics of the
development of the territory and considering the
possibility of its "revitalization". In a 1961 paper,
economist S.V. Slavin noted that stopping the work of
the "dead railway" (Salekhard - Igarka) was the right
decision, since it is impossible to build in such harsh
conditions in the north of the Yamalo-Nenets
Autonomous Okrug, the road towards the city of
Norilsk is possible only along the river. Yenisei. In the
same year, F. Salmanov discovered large oil reserves
in Western Siberia, and a few years later new railway
lines were opened. Preservation of the "dead road"
would save the Soviet Union a significant amount of
money. We emphasize that the development of the
Acrctic territories took place with great difficulty, so
complete elimination is not advisable.

o least developed lands- the classic hard-to-
reach, roadless Arctic with the most severe conditions,
where the implementation of the triad of principles is
especially  effective:  impulsiveness,  mobility,
multifunctionality. The fight against off-road involves
investment in the development of off-road transport.

Policy implementation success criteria:

» traditional: large investment projects that
provide jobs for thousands of jobs often involve costs
that are not comparable to the benefits, the northern
territories need not quantitative (many workers), but
qualitative indicators (skilled specialists);
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» arctic: territorially differentiated efficiency
criteria.

e Poor cell and internet coverageand low
reliability:  they hinder the socio-economic
development of the regions, lead to difficulties in
providing emergency assistance, hinder the
development of tourism and a positive perception of
the region, and lead to problems in production. Laying
fiber optic cable along the Northern Sea Route faces
political challenges, permafrost creates problems for
laying cables over land, and it is difficult and
expensive to provide Internet communications via
satellites in elliptical orbit ("'Yamal"). There are plans
to implement the total coverage of the territory with
Internet communications as a pilot region for a low-
orbit satellite communications project ("Sphere" or an
analogue). Several projects are working on creating a
network of several dozen satellites.

e Low density of year-round roads, lack of
terrestrial communication with all settlements as a
result - high transport costs. Solution: building roads
and developing new forms of off-road transport. In
Yakutia, a new type of airship was tested, the idea of
using them appeared long ago, but it faced a number
of problems.

e Seasonality, including the seasonal nature
of the delivery of goods. To solve this problem, it is
necessary to provide for the replacement of the
northern delivery with local resources. Architects in
Alaska include in the design of the house the
possibility of a one-time delivery of all the necessary
materials to a remote village by one small-engine
aircraft.

o Periphery/remoteness - low susceptibility
to innovation in peripheral rural communities due to
the lack of human capital and material resources, as a
result - the high cost of life support. For example,
there is a high demand among the administrative
structures of a number of territories for information
about new technologies and features of self-
sufficiency, for example, the construction of a dam in
difficult climatic conditions. The solution is to use in
the Arctic the methods used in the field of social
innovation, when a specific person is selected as an
intermediary between the local community and the
carriers of new technologies, for example, a teacher
who is able to introduce and use innovations (wind
power plant).

e The high cost of life support for remote
settlements. The solution is the provision itself or the
elimination of settlements. The key factor for
choosing a strategy is the decision of the inhabitants.
In foreign Arctic regions, there are works dedicated to
helping small communities in a crisis situation, the
first proposal in them is to search for a local leader
(and not an investor). In some settlements,
representatives of older age groups support the idea of
resettlement, in others, it is advisable to use a flexible
system of legislative standards. A person who wants

to live in the wild in Alaska independently builds a
road to his house and installs solar panels, freeing
local authorities from the need to deliver fuel and a
socially significant set of products to him. Russia
fulfills a wide range of social obligations, the
impossibility of providing them paradoxically leads to
the liquidation of remote settlements. Therefore,
people should have the right to make lifestyle choices
- while taking responsibility for their lives and health.

e High construction cost, as a result - low
rates; the use of non-adapted technologies, as a result
- a high level of accidents. Solution: creation of a pilot
quarter to select the best design and technological
innovations for the Arctic regions.

e High transport costs for the import and
export of agricultural products, low demand in the
Russian market. To solve the problem, there is a range
of possibilities: promotion of products to the markets
of large cities of Russia and to foreign countries,
development of  gastronomic  tourism and
infrastructure for primary processing of products,
sales in corporations of subsoil users. For the Nenets
Autonomous Okrug, the traditional approach is the
delivery of products produced throughout the district
to the regional center - the city of Naryan-Mar, while
in the eastern part of the region there are winter roads
that provide the opportunity to use a much shorter
route to the city of Vorkuta, in the western part - faster
and it is easier to export products to the city of
Arkhangelsk through the city of Mezen. Note that the
Acrctic almost always requires non-standard solutions.

e Threats of degradation of the traditional
way of life of indigenous peoples and the ecology of
the environment. Solution: distance education for
representatives of the indigenous peoples of the North,
including the development of textbooks in national
languages, the introduction of the practice of nomadic
schools, the creation of digital archives of culture,
including recordings of traditional folklore and rituals,
the involvement of representatives of indigenous
peoples in the creation of video products, the
development of computer games. Ensuring a healthy
lifestyle, including self-diagnosis based on the use of
automated medical devices, educational work and a
"hot line" for residents of remote settlements. In
nature management: the use of digital technologies,
the use of unmanned aerial vehicles to optimize the
routes of movement of herds, control the quality of the
state of pastures, and warn of predator attacks.

e Low level of entrepreneurship
development driven by a number of barriers:

o institutional- the need to provide northern
benefits provided for by the Labor Code of the
Russian Federation;

o nhatural- heating and capital construction
costs;

o economic - high transport costs.
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Solution: compensation for the costs of
entrepreneurs aimed at providing northern benefits, or
revision of the preferential system.
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MO}IeJ‘lL aHaJim3a BO3I[eﬁCTBPIﬂ X031l CTBEHHOI ACATECJIBbHOCTH Y€JI0BCKA HAa OKPYKAIOIIYIO Cpeay B CUCTEME
Maple

Annomayusn: J[na nocmpoenus u uccie008anus Mooenel NPoSHOIUPOBAHUS COCMOAHUS OKpPYJicalowell cpeobl
UCNONL3YeMCs MAMPUUHBIEL Memo0, 6 OCHO8e KOMOPO20 JNedCUum meopus JuHeuHou anzedpvl. Mampuunvle
npeobpa306anus  CONPOBONCOAIOMCA  CLONCHLIMU — BLIYUCTEHUAMY,  DYMUHHbLIMU — bIKIAOKAMU,  KOMOpble
VBenuuuearomces , KaKk moJibKko nogviuiaemcs pasmeprnocms mampuy. Cucmemvl KOMNbIOMEPHOU MAMEMaAMuKy,
KOMopble CMpemMumenbHo pa3eusaromcs ce200Hs, CHOCOOHbL YMEeHbUUMb ULU NOTHOCMbIO u36excamy mpyoHocmel
BbIYUCIUMENLHO20 Npoyecca. B cmamve paccmampueaemcsi MoOOenupoganue CpPAGHUMENbHO2O —AHANU3A
6030€liCmBUs CMPOUMenbLCMea NPOeKmos Ha OKPYHCAIoWYIo cpedy Ha npumepe mampuunot mooenu Ilemepcena 8
cucmeme Maple.

Kniouesvle cnosa: mampuya, azpecupo8annas oyeHKa, npou3so0CmeeHHble hakmopol, 6eKmop- cmonoey.

BBenenne SIBIISIFOTCS B3aNMO/IOIIOJIHSEMEIMH.
DKOJ0ruYecKas OIleHKa COCTOUT U3 HECKOJIBKUX XapakTepu3yroTcsd METO/Ibl CBOEH HAIIPaBJIEHHOCTHIO
cragui. BakHO#l cramuen SIBIIIETCS.  TIPOTHO3 Ha BBISIBJICHHE 3HAYMMBIX BO3JICHCTBUM HamMedyaeMOK
3HAYUMOCTH BO3JIeHICTBUH HESITEIBHOCTU XO3UCTBEHHON JIEATEIbHOCTH. TeopeTUYecKUuMHU
HaMe4aeMOM JESTEIbHOCTH Ha OKPYXKAlOIIYIO Cpery OCHOBAaMH OJIHOTO W3 METOHOB SABJIACTCA JIMHCHHAS
U ee orieHka. Ha 3To¥i ctanuu ycTaHaBIMBaeTCs (pakT anreOpa, caMm e METO]] Ha3bIBACTCS MATPHYHBIM.
TeX U3MEHEHUI KOTOPbIE MOTYT OBITh IIPOUCXOIUTH B I[Ipyu wmaTpuuHoM wMeTOE HCTIOJIb3YIOTCS
cpene npu NPUMEHEHUH Kakux-110o Pa3IUYHbIE TUIIBI MATPULL:
aJlbTEPHATUBHBIX JNedcTBUi. Taxxke Ha 3TOH cTaguu 1) mepeuHH THUIOB BO3JACHCTBUM, NPOCTHIE
OIIEHMBAETCSl BAXXHOCTh BHOCUMBIX U3MEHEHHUH [ 1]. KOHTPOJIbHBIE CIIUCKH;

OneHuBas Te WIM MHBIE BO3JAEHCTBHS Ha
OKPYXaIOIIYIO CPey, HCIOIb3YIOT METOIbI, KOTOPHIE
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2) CHOHCKH OOBEKTOB, KOTOPBIC HCIBITHIBAIOT coobmectBa # T.0. Yacro O3TH BO3IEHCTBUE
BIMAHAE W U3MEHAIOTC T1OJ KakuM- U000 OLEHMBAaeTCA B Oalllax B HMHTEpBAle [—3__, +3].

BO3CHCTBUEM, IIPOCTHIC KOHTPOJIBHBIE CIIMCKH; A .

3) mpocTeiiliie  MPUYUHHO-CIEIACTBEHHBIC Crpoxu MaTpuipl - XO3UCTBCHHBIC
(pon3BOJICTBEHHEIE) (axTopsl HNEPBUYHO

MaTpHIIbl C YCTAHOBJICHUEM B3aUMOJICHCTBUSI THUIIOB
BO3JICHCTBUS U OOBEKTOB ISl UX HCITBITAHMS,

4)  CcHOXHBIE  MATPUIBI  IKOJOTUYECKUX
MHOCIIEACTBUNA  XO3SWCTBEHHOW JEATEILHOCTH H
0OpaTHBIX peakiui [2].

OCHOBO# TPOCTBIX M CIOXKHBIX KOHTPOJBHBIX
JIUCTOB SIBJISIOTCSl IEPEYHU TUIIOB BO3JCHCTBUI WU
CITUCKA KOMIIOHEHTOB TPHUPOJIHON Cpebl, KOTOPhIE
TEPIAT HU3MEHEHUS noxa BO3JICHCTBUEM.
[lepeuncnenre KOMIIOHEHTOB MPHUPOJHON Cpelbl
OCYIIECTBIIICTCSI B CTPOKax MaTpuIpl. B crombmax
MaTpHIIbl TPUBOJSATCS TUIBI BO3aeiicTBUil. B ciydae
W3MEHEHUM IpU peajau3aluy IPOEKTa CBS3aHO C
M3MEHEHHEM KOMIIOHEHTa Cpelbl, TO UAET OTMETKa
TOW KJICTKH B MaTpHIIC, B KOTOPOH 3ah)UKCUPOBAHO
B3auMoJieicTBUE.  PaHXUpoBaHME  WHTECHCHUBHBIX
BO3JICHCTBUHN OCYLIECTBIISIETCS B CJIOKHBIX MAaTPHIIAX.
[lpu pamXUpOBaHWU  TIPUOACTCS BEC WM OalI
MHTEHCUBHOCTU. Takke B CIOXKHBIX MaTpHULIAX
BBIIIOJIHAETCSL  PaHXUPOBAHUE 10 3HAYMMOCTH
W3MEHEHHH B JKocucTeMax. B Takux MaTpuuax
OTpeJieNiAeTC ~ 3HAYUMOCTh ~ M3MEHEHHS  TOJ
BO3JICHCTBUEM 00BeKTa, HCIIBITHIBAIOLLETO
BozaerctBue [1]. Ilpu pacuere arperupoBaHHBIX
[I0Ka3aTejel MEepEeMHOXAIOTCSl BEC BO3ACUCTBUSA U
3HAUUMOCTh W3MEHEHHUH, 3aTeM  OCYIIECTBIISETCS
CyMMHUpPOBaHHWE 3HAUYeHWH MO CTOjOIaM | TI0
cTpokaM.  Tak  ONpeneNnsioT  MHTEHCHUBHOCTb
BO3JEHCTBUNA, KOTOPbIE HAMPABJICHBl HA BBISBICHUE
HamOollee  YyBCTBHUTCNBHBIX WM  Hambomee
M3MEHSIONIMXCSI 00BEKTHI, TEPISIIUX Bo3eiicTBre. K
mpuMepy, OBUIO BBIABICHO, UTO HawOoJbIIee
BO3JICHCTBUE OKa3bIBAETCSI Ha  TIOYBY u
[IOBEPXHOCTHBIE BOJbl; MEHEE 3HAUYUTENBHOE - Ha
TPYHTOBBIE BOJBl; W COBCEM HE OKa3bIBAETCS
Bo3eiicTBrE Ha aTMocdepy, bayny u diopy[3]-[5].

Paccmotpum matpuunyro moznens Ilerepcena,
KOTOpasi MPeJICTaBIIsIeT MOJEIb aHAIM3a BO3IEHCTBUS

XO3SHUCTBEHHOM  JICITCIBHOCTH YyeJloBeKa  Ha
OKPYXKAIOUIYI0 cpeny. B 3TOM MOJICITA
paccmarpuBaercs AB€ IPYNIBl MaTPHILl, KOTOpBIE

o6osraunm A u B ; BexTop, 0603HAuUNM ero uepes

Jna wmatpunm  rpynmsl A onpenensror
HNEePBUYHOE BO3JEUCTBUE JJIEMEHTOB
KOHKYPHPYIOIUX IPOCKTOB CTPOHUTENBCTBA WM
PEKOHCTPYKIIMM  HEKOTOPOH  TEppUTOpPHHM  Ha
napameTpsl OKpY’Kalollel  cpempl; Ka4yecTBO
MTOBEPXHOCTHBIX BOJ, BO3IyXa, MOYB, OMOTHYECCKHE

BO3/ICHCTBYIOIINE HA OKPYKAIOIIYIO CPEy, CTOJIOLbI
- mapaMmeTpsl OKpyaroreii cpeabl. Takum obpazom,
CTPOKH BO3JICHCTBYIOT Ha CTOJOIBI[6].

I[J'If[ MaTpul I'pyHIbl B IIpyu UCIIOJIb30BAHUU
TEX € BEIMYHH HPOBOJUTCSA OICHKA BTOPUYHOTO
BOBHCﬁCTBHH, KOTOPOE€ MOIr'yT OKa3daTb M3MCHCHHBLIC
[0J] BJIMUSHUEM MPOCKTOB KOMIIOHEHTBI MPUPOJHOM

cpeibl Ha COLMalbHbIe (DAKTOpPBL:  IIOTHOCTD
HAaCceJIEHHUs, YPOBEHb 3[0POBbs, MPOU3BOJICTBO
TIPOJLYKTOB, YCIYT, 3aHATOCTh M T.1. B marpune B
mapaMeTpel  OKpy)Kamolled  cpeasl  BTOPUYHO

BO3JICHCTBYIOINE HA YEIOBEKa (COLMUYM) — CTPOKH;
COLMANBHBIC (haKTOpbl — cTONONEL. Tak ke, Kak U B

Marpuie A OCYILECTBIIIETCSL BO3JCHCTBHIE CTPOK Ha
CTOJIOLIBL.

Marpuust  rpynnsl A um B nasbiBaror
marpunamu  Iletepcena. Bekrop V Hasbisaior
BEKTOPOM Beca 3HAYUMOCTH COLMAIBHBIX (AaKTOPOB.
Martpuua IletepceHa — 3TO KOMIUIEKCHOE ONMMCAHUE
9KOJIOTMYECKUX CHUCTEM, MPUMEHSIEMBIX NPU OIIEHKE
OKpyXaromei cpenpl. MaTpuna HMeEET CTOJbKO
CTOJIOLIOB, CKOJIBKO KOJIMYECTBO COOTBETCTBYIOLIMX
BOBJICYEHHBIX KOMITOHEHTOB (manpumep,
XMUMHYECKHX BEIIECTB, 3arps3HSAIONINX BEIIECTB,
61oMacchl) U CTOJIBKO CTPOK, CKOJIBKO BOBJICUEHHBIX
MpoIeccOB(OMOXMMHUYECKHE PEeakiud, (HU3UIECKOe
pasnoxenue). Eme onun cronber; nodaBnsieTcs s
pa3MeneHus ONMCAHUS KUHETHKU KaXKJOTO
npeoOpa3oBanus (ypaBHeHHs cKopocTu)[7].

[poussenenue  matpun  AB:
orpezenser HETIOCPEICTBEHHOE
MPON3BOJICTBEHHBIX (dakxTopoB
COLIMANIBHBIE  (DAaKTOPBL. YMHOXHB
marpury C  mHa BekTOp BecoB
COLMATBHBIX VvV,

pesynbTupytommii  Bekrop-ctonbenr CV , cymma
3HaYeHUH KOTOPOro ABISETCA arperupoBaHHOU
OLICHKOW BO3ACHCTBUA NpoekTa. Jlydmum sBisercs
TIPOEKT C OOJNBIIEH arpernpoOBaHHON OIICHKOIA.
IIpoBesieM CpaBHUTENbHbIIH aHATU3 BIMSAHUN 2
-X TPOEKTOB CTPOHUTENBCTBA U BBIOPATH MPOEKT C
HaMEHBIIMM aHTPONOIE€HHBIM BIIUSHHUEM, €CIH

AB=C
BO3JICHCTBHE
MpoeKTa  Ha
MOJTY4EHHYIO

3HAYMMOCTH

(akTopoB MOy 4aroT

HUMCIOTCSI MaTpHLbL HeTepceHa Al’ AZ- BIIUSAHUC

TIPOEKTOB Ha KOMITOHEHTHI OKpYy XKaroruei cpensl, B
BIMSHUE HA cOlMyM, V - 3HAUMMOCTbH COLMANbHBIX
(hakTopos[3]:
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3 1 0 2 3 1
2 2 -2 2 2 2 ~3 -2 -1 -2
A=|-2 -3 -1|,A,=| -1 -2 -3[,B=| 3 -1 0 2|
2 3 3 3 2 3 1 -1 2 0
—2 -3 0 0 -2 -3
ITpu pacuere arperHpOBaHHBIX OIIEHOK BINSHUS
npoekToB 2-x poektoB A u A, Ha OKpyKaromLyto
cpenty st mepBoro npoekra A, nMeem:
3 1 0 -6 -7 -3 -4
2 2 -2|(-3 -2 -1 -2 -2 -4 -6 0
A-B=[-2 -3 -1|| 3 -1 0 2|=|-4 8 0 -2|=C,
2 3 3 1 -1 2 0 6 -10 4 2
-2 -3 0 -3 7 2 -2
Jurst BToporo npoekra A, :
2 3 1 4 -8 0 2
-2 2 2|(-3 -2 -1 -2 14 0 6 8
A-B=[-1 -2 -3[| 3 -1 0 2|={-6 7 -5 -2/[=C,.
3 2 3 1 -1 2 0 o -11 3 -2
0 -2 -3 -9 5 -6 -4
Marpuuet C;, u C, ymuoxum na V,
COOTBETCTBEHHO:
-6 -7 -3 -4 5 —48
-2 -4 -6 O -22
C,V=[-4 8 0 —2~i= 10 [=S;;
6 -10 4 2 -8
-3 7T 2 =2 3 11
-6 -7 -3 -4 5 -10
-2 -4 -6 O 58
C,V=l-4 8 0 —2-i= ~2|=5,.
6 -10 4 2 3 -36
-3 7 2 =2 -21
CyMMHPYEM 5IEMEHTBI MaTpPHLl S 1 S, AO, < AO,,
AO, =-57; AQ, =-11, TEM CaMbIM TaKHM IIPOEKTOM SIBIISETCS IpoekT A, .
IOJIy4YEHHOE 3HAYEHUE €CTh arperupoBaHHAs OLICHKA IIpoBeneM cpaBHUTENBHBIN aHATN3 BIUSHUHN 2-X
Bo3/eiicTBUsL TpoekToB . IlpoekT ¢ HambombmeH NPOCKTOB ~ CTPOUTENILCTBA B cucreme  Maple.
arperupoBaHHOM  OLIGHKOM  SBJISIETCS  JIy4YlIUM UcnonpzyeM criennann3upoBaHHBIA NAKET CUCTEMBI
MIPOEKTOM CTPOUTEIBCTBA: Maple — LinearAlgebra[8]:
Philadelphia, USA 479 0 Clarivate

Ana lytics indexed



ISRA (Indiay  =6317 SIS(USA)  =0912  ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (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

marpuny B,

restart;
with (LinearAlgebra);

Beogum A, A, - matpuusi Ierepcena, B, V :

Al:=Matrix(5,3,[3,1,0,2,2,-2,-2,-3,-1,2,3,3,-2,-3,0]);
A2:=Matrix(5,3,[2,3,1,-2,2,2,-1,-2,-3,3,2,3,0,-2,-3]);

B:=Matrix(3,4,[-3,-2,-1,-2,3,-1,0,2,1,-1,2,0]);

V:=Matrix(4,1,[2,3,1,3]);

Al:

A2 :

(3 1 0]
2 2 -2
=[-2 3 -1
2 3 3
2 -3 0]
F2 3 1]
2 2 2
=l-1 -2 -3
3 2 3
0 -2 -3
302 -1 -2
3 -1 0 2
1 -1 2 0

2

3

vis| ]

3

Jist KakKAoro MpoeKTa MPOU3BOANM pacyeT

Cl:=Multiply(A1,B);
S1:=Multiply(C1,V);

arperupoOBaHHBIX OIEHOK BIIUSIHUS TMPOCKTOB HAa
OKDYKAaIOLIYI0 Cpefly. YMHOXHM Matpuiy A Ha

a 3areM IMOJyYCHHYI0 MaTpUIly
YMHOKXHMM Ha Matpuiry V , OpU 3TOM HCHOIb3yeM

xkomanay Multiply. B pesymbrate momyunm MaTpuiry
S1. Cymmupys snementsl mMatpuusl S1, momyunm

snauenne AQOL, xotopoe sBiseTCs arperupoBaHHOM

OHCHKOfI BJIMAHUA IIPOCKTa

cpeny[8]-[10]:

AO1:=S1[1,1]+S1[2,1]+S1[3,1]+S1[4,1]+S1[5,1];

Cl:

A Ha oxpyxaroutyio

Philadelphia, USA
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2 4 -6 0

=|-4 8 0 -2
6 -10 4 2
3 7 2 -2
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e

-22

S1:=| 10

-8

AO1 = -57

Te ke BEIUHCICHHS MMpoOn3BEACM IJIA IMPOCKTA AZ :
C2:=Multiply(A2,B);
S2:=Multiply(C2,V);
A02:=S2[1,1]+S2[2,1]+S2[3,1]+S2[4,1]+S2[5,1];

4 -8 0 2]
14 0 6 8
c2:=|-6 7 -5 -2
0 -11 3 -2
-9 5 -6 -4
107
58
s2:=| -2
-36
_-21_
AO2 = -11
Jst Toro, 9ToOBI CHCTEMa OCYIIECTBHIIA BHIOOD Orneprop if mo3Bomser 3ammcaTh  yCIOBHOE
B CTOPOHY IIPOEKTa C HauOOJbLIeH arperupoBaHHOM BeIpakerne Buaal9]:

OLICHKOW, WCIONb3yeM YCJIOBHbIH omeparop if.

if<Ycnosue>then <Onemenm 1>else < Dnemenm 2> fi;
(ecru<¥Ycnosue>mozoa <Onemenm 1>unaue < dnemenm 2> fi)

if AO1>A02 then print(AOL1_Nailychi_proekt');
else print('AO2_Nailychi_proekt ');
fi;

AO2_Nailychi_proekt_

JJist aBTOMaTH3UPOBAHHOW MTPOTPaMMEIL, BBOINM
YHCJIOBBIE JaHHBIE- HJIEMEHTHl MATpHI[ B Hadale
mporpaMMbl W 4Yepe3 OyKBEHHBIE 0003HAUCHHS
3amuceIBaeM MCcxXoaabIe MaTpuilsl[ 10]:

restart;

with (LinearAlgebra);
alll:=3:a112:=1:a113:=0:a121:=2:a122:=2:a123:=-2:
al31:=-2:a132:=-3:a133:=-1:a141:=2:a142:=3:a143:=3:
al51:=-2:a152:=-3:a153:=0:
a211:=2:a212:=3:a213:=1:a221:=-2:a222:=2:a223:=2:
a231:=-1:a232:=-2:a233:=-3:a241:=3:a242:=2:a243:=3:
a251:=0:a252:=-2:a253:=-3:
b11:=-3:b12:=-2:b13:=1:b14:=-2:b21:=3:b22:=-1:b23:=0:b24:=2:
b31:=1:b32:=-1:b33:=2:b34:=0:
v11:=2:v21:=3:v31:=1:v41:=3:
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Al:=Matrix(5,3,[a111,a112,a113,a121,a122,a123,a131,a132,a133,a141,a142,a143,a151,a152,a153]);
A2:=Matrix(5,3,[a211,a212,a213,a221,a222,a123,a231,a232,a233,a241,a242,a243,a251,a252,a253]);
B:=Matrix(3,4,[b11,b12,b13,b14,b21,b22,b23,b24,0b31,b32,b33,b34]);

Jlanee, mnporpaMma UJCHTUYHA OINHMCAHUIO
Beire. Kak BugHO, mporpamma padoraer 0e3 KaKuX-
0o ocnoxHeHu#. JlelicTBUsS Han MarpuuaMu
OCYIIIECTBIISIIOTCS COTTTACHO IIPHMEHEHUSI KOMaH JUIs
MAaTPUYHBIX OMEpPaLHii.
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IPPEKTUBHOCTD UCITOJIb30BAHUSA ITPEAITPUHUMATEJIbCKOT'O KAIIUTAJIA B
OTPACJISIX 9KOHOMUKMH COI'’ JMUCKOU OBJIACTH

Annomayun. Hsyuena mpancghopmayus omHOWEHU COOCMBEHHOCMU U  NOABIEHUE  CMEULAHHOU
cobCcmeeHHOCmU Cnocobcmeyrom Oelicmeurd KOHKYPEHYUU NpeOnpuHUMamenscKo2o Kanumania u mpebyem om
CReyuanucmos 8blCOKOU K8ANUGUKAYUY U IKOHOMULECKUX 3HAHUL, HO U XOpOULee 3HAHUE OCHO8 IKOHOMUKU, 6EOCHUs.
busHec OesamenbHOCMU, KOMMYHUKADETbHOCMU U U YMEeHUs HaAXo0ums KOMAPOMUCCHOE peuieHue 8 nepe2osopax.
Ocnognvie hopmvl cmewannou gopmul coocmeennocmu 6 sxkonomke Co20utickol obracmu umeerom 02poMHOe
3HaueHue, obecneuusas QYHKYUOHUPOBAHUE YACMHOU U KOJLIEKMUBHBIX CEKMOpPO8 DKOHOMUKU, 0becneuusas
pabomoti nacenenue obracmu u Opy2ux, 6KiAObIEAsL C80U NPEONPUHUMAMENbCKUL KANUMAT 8 pA36Umue U ynpasieHue
9KOHOMUKOU Pe2UOHA.

Knrwouesvie cnosa. s¢pgexmusnocmy, dKkoHomuka, ompacau  dkoHomuxy, Coedutickas — obaacmo,
nPOU3800UMENLHOCHb MPYOa.

Brenenne 3¢ (GEKTUBHOCTH TMPEIIPUHUMATEIBCKOTO KaruTajia
YIK - 338 (575.3) Ha OCHOBE COYCTaHWS €€ KBaIM(HUKAIIMOHHBIX
BO3MOXHOCTEH.

OCHOBBIBasICh Ha OOIICTPUHATONH  (opMyJIe CrnenoBareibHO, TOKa3aTellb 3KOHOMHYECKON
5Q(eKTUBHOCTH MpeylaracMblii  METOJ]  OIICHKH 3¢ PEKTUBHOCTH TMPEANPHHAMATEILCKOIO Kamurana
MIPOU3BOAUTEIBLHOCTH TPy A IPEANPUHUMATEIBCKOTO skoHOMUKH pernona (T) Oyner:

Kanurajia AIKOHOMHKH eruoHa Kak  Habopa —
rnokasarejei Ui OLICHKH p£3J'II/I‘iHI)IX cy61)eKT1/IBHLII)x T THp T Tcl) ()
MOKa3aTeseH. CyOBexTuBHAS OILIEHKA
~ .
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rae Tnp - nokazatens  >bdexTHBHOCTH OTpacisiX: MPOMBIIUIEHHOCTH, CEIIBCKOM XO3SHCTBE,
N . ) CMEUIaHHOM, MaJIOM M CpPeJHEM OHM3Heca SKOHOMHUKH
9KOHOMMUECKON AEATENIEHOCTH OTAEIBHOI OTpaciy; pErHOHa 1 chepe YCIYT (HE YMasis pollh H 3HAUCHHE

Tq) - UHIUKATOP s dexTuBHOCTH JOPYTUX OTpacieil SKOHOMKH PErHoHa).

B3aMMOJICHCTBHSI  CYOBEKTOB  IMPOM3BOJICTBA B IIpOMBILINICHHOCTD  SBJISACTCA  JIOKOMOTHBOM
KOHKYPEHTHBIX PBIHOYHBIX YCIOBUAX 3KOHOMHUKHU COFHHﬁCKOﬁ o0acTi u TpaHCq)OpMaL[I/I}I
XO3SHCTBOBAHUSL. OTHOUIEHHH COOCTBEHHOCTHU IPHBENA K W3MEHEHHIO
D¢ddexTuBHOCTD NPEIIPUHAMATEIBCKOTO TpCANPUHAMATCIIBCKOTO  KaliuTana W CTPYKTYpbI

Kamutana HeoOXOJAWMO OIIGHUTh B  OCHOBHBIX OTpacjiel NPOMBIIIICHHOCTH, YTO OTPAXKEHO HIDKE.

Ta6mumna 1. CTpyKTypa NpeInpuHIMATEILCKOT0 KAMATAJA oTpacieid mpoMbinuieHHocTH Corauiickoi

odaactu(s%)

2015 | 2016 | 2017 | 2018* | 2019* 2020*

100 100 100 100 100 100
Bcs mpoMbIlIIEeHHOCTh
Musepaiio - 1oObIBaromIasi MPOMBIIUICHHOCTh 33,7 29,1 25,8 30,6 26,3 35,4
B TOM YHUCJIE:
JloObIva SHEPreTHYECKUX MaTepHaliOB 1,3 15 2,3 3,5 3,0 2,4
JloObIYa HEeIHEPreTHYECKUX MaTEPHAIOB 32,4 27,6 26,2 | 27,1 23,3 33,0
O0pabatpIBaroIas IPOMBIIICHHOCTh 60,7 66,7 66,8 64,0 69,0 61,3
B TOM YHUCJIE:
[Ipou3BOACTBO MHUIIEBBIX MPOAYKTOB, BKIIFOYAS
HANUTKU U TabaKa 31,2 | 46,1 | 49,0 | 33,6 33,3 25,9
TeKCTHIPHOE M NIBEHHOE MTPOM3BOICTBO 23,6 16,1 13,1 12,5 10,2 8,9
[Ipou3BOACTBO  KOXKH, H3ICIMHA ©U3 KOXKHA H
MIPOU3BOJICTBO O0YBH 0,01 0,1 0,1 0,1 0,4 0,3
O0paboTka JPEBECHHEI U TIPOU3BOICTBO
U3JICNIUH U3 JiepeBa 1,3 0,5 0,4 0,5 0,7 0,7
Iemmomo3H0 - OyMa)kHOE MIPOU3BO/ICTBO,
H3IaTeNIbCcKast U NoJurpaduieckas e TeIbHOCTh 0,1 0,2 0,1 0,3 0,2 0,1
[Tpon3BoACTBO HEPTETIPOIYKTOB 0,7 0,6 0,3 0,1 0,0 -
- XUMHYECKOe TPON3BOJICTBO - - - - 1,4 1,1
[Tpon3BOACTBO PE3NHOBEIX M IIACTMACCOBBIX mM3nenuit | 1,3 1,3 1,5 1,9 1,1 0,8
[IpousBoaCTBO MPOYUX HEMETAITHYECKUX
MHHEPAIbHBIX MTPOYKTOB 1,8 1,4 1,8 2,4 4.4 6,1
Mertammyprudeckoe MPOU3BOJICTBO M MPOU3BOJCTBO
TOTOBBIX METAIIMYECKNUX W3IEITUI 0,2 0,1 0,1 11,8 16,7 17,0
MamurHOCTpOeHHE 0,5 0,3 0,3 0,5 0,5 0,2
IIpoune oTpacju NPOMBIILTIEHHOCTH 0,01 0,02 0,1 0,3 0,2 0,1
ITpou3BOACTBO M pacIpeieieHie 3JIeKTPOIHEPTHH,
rasa 1 BOJbI 5,6 4,2 4,7 5,4 4.7 3,3

D¢ dexTuBHOCTD MpeANPUHIMATETECKOTO YpOBEHb  TMPOM3BOJACTBA C  COOTBETCTBYIOLIUM

KamuTajia pa3IngHbIX GopM COOCTBEHHOCTH U (HOpM
npeanpusaTuii Coramiickoir 06JacTH CrIocoOCTBOBAIN
pPOCTy 00BEMOB MTPOMBIIIIICHHOCTH.

Tak, 3a 2020 TrOA  TNPOMBIIUICHHBIMU
MPEANPUATHAMH POU3BEICHO MPOAYKINH HA CYMMY
9883097,9 ThICSY COMOHHU, YTO 10 OTHOIIEHHUIO K 2019
roga Cc  y4eToM  HMHIEKca  NPOHM3BOACTBA
HIPOMBIIIIEHHOHN npoaykuuu cocrasun 131,5%.

W3 593 OTYMTHIBAIOMIMXCS TMPOMBIIUICHHBIX
npeanpustuii B 2020 roma 379 wm  64,0%
npeanpusTuil npesbicuin ypoBeHb 2019 ronma. B
TOXeE BpeMs KOJIMYECTBO MIPOCTaNBABIINX
npeanpusituii B 2020 romy, cocraBmwio 75 (wnm
12,6%) nmu 139 (23,4%) npennpusituil yMEHBIIHIHA

nepuogom 2019 rona [1; 6; 7; 8].

Poct oObemMa MPOMBINIICHHONW MPOIYKIIMH B
2020 roga, mo cpaBaeHuto ¢ 2019 roma, o0yciioBIeH,
0 HAIIeMy MHCHHIO 2 (aKkTopamu:

1. Tpaucdopmanusei COOCTBEHHOCTH,
MOSIBIICHUEM Pa3iNyYHBIX (OPM  XO3SIHCTBOBAHMUS,
MPEANPUHUMATEIECKAM KallUTAIOM M WX BIMSHHEM
Ha Pa3BUTHE S3KOHOMUKHU PErHOHA.

2. IlpupocToM  NpPOM3BOJACTBA  MHIIEBBIX
MPOJIYKTOB.
OCHOBHBIM yCIIOBUEM IIPUTOKA

TPYIOCIIOCOOHOTO NPEIPHHIMATEIILCKOTO KallkTaja
Ha pPBIHOK TpyJAa SBISETCS HAJIMYNE CBOOOIHBIX
pabounx wmect. Co3maHuWe HOBBIX WM pacIIHpEHHE
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JICUCTBYIOIIMX  NPEANpUATAN W OpraHu3auui KamuTajia Ha peiHOK Tpyaa Cormuiickoit obmactu. ITo

MPUBOAUT K POCTY paboOuMX MeECT, 4TO Oe3yCIOBHO
CBSI3aHHO C OOHOBJIEHHEM OCHOBHOI'O KaIlMTasa.

3a mocmemHWE TOABI B CBSI3M C POCTOM
KalUTAJIbHBIX BJIOKCHUH, KaK B TOCYJapCTBCHHBIX,
TaKk M Ha KOOIEPATUBHBIX NPEANPHITAIX H B
OpraHu3ausax MOTPeOHOCTh B
MPEIIPUHIMATEIECKOM — YEJIOBEUYECKOM  KaluTaje
cuie HMeeT TeHAEHLUUI0 K pocry. Tak, cymma
KallUTaIbHBIX BIOkeHnd ecnd B 2016 1. mo
Corjguiickoii obmactu coctaBuiaa 1925043,1 TeIc.
COMOHH, B TO BpeMs Kak B 2015 roxy 1658924,8 TrIC.
comonw, a B 2011 romxy 902738,5 Thic.comoHU [2; 3;
4; 5].

OTOT poOCT B OCHOBHOM WIPOWCXOJHWT B
MPOMBIIUICHHOCTH, TPAHCIIOPTE U CBS3H, JKWIJIHIITHO-
KOMMYHAJIbHOM XO03SIHCTBE, B HapOHOM
00pa3oBaHUH.

CregyeT OTMETHTh, YTO 3HAUUTENbHAs YacThb
KaITNTaJIOBIIO)KEHHUH ObllIa HAIpaBJICHA HA Pa3BUTHE
oTpacieil MPOMBIIUIEHHOCTH M, MPEeXJAe BCEro, B
Pa3BUTHE THAPOIHEPTETHKH.

DTO B CBOIO OYepelb BbI3BAJIO HEKOTOPHIN POCT
MPUTOKa  CBOOOJHOTO MIpeANPUHUMATENHCKOTO

KOJIMUECTBEHHBIM TEMIIaM pOCTa CPEJHEr010BOH
YHUCJICHHOCTHU pa601mx n CliyXXaluxX TEPBEHCTBO
YIEPKUBAIOT MPENPHATHS U OPTraHU3aIMN YaCTHOTO
cekropa (52,0%). Ha BTopo#t MmecTe - mpeAnpusTis u
OpTraHM3aIUH KOJJICKTHBHON (hOPMBI COOCTBEHHOCTH
(31,1%) [2].

B xozxe peamm3anmu SKOHOMHYECKON pedOopMBI

CO3aacTCA pcajibHasd 6a3a C OCHOBHBIM
IpEeAIpUHUMATCIIbCKUM KaIltuTajioM JJIA
BO3HUKHOBCHHUA u pa3BUTUA MHOT'OYKJIaJHOT O

XO3SIMCTBOBAHUS Ha Celle.

[TosTomy, 10 CpaBHEHHUIO € IPOMBILIIIEHHOCTBIO
B CEIbCKOM  XO3sIiiCTBE €CTb  ONpelesIeHHbIe
MOJIOXKUTETbHBIE CIOBUTH, B Jeie (opMupoBaHus

NpeANPUHUMATEIbCKOT0  KamuTtana.  Tak, 1o
cocrossauo 2016 1. B Cormmiickoii obGmactu
3aperuCTPUPOBAHO 1 roCy/JIapCTBEHHOE

cenpxo3mnpennpusaTue, 58964 nexkaHCKUX XO3UCTB U
688 mpounx CempXOo3MpeAnpuaTHid, To ecTh 98,8%
OTHOCSITCSL K JIEXKQaHCKUM MJIM YacTHBIM XO03siiCTBaM
[2, ¢193]. [Hpyrumum  cmoBamm  98,87%
CENbXO3NPEIPHUATHI 3TO HPEANPUSNTHS UYECTHOTO
CEeKTOpa.

Taoauua 2. JlnuHaMuKa J1eXKaHCKUX X037iicTB B 3koHOMUKe Coraniickoi 061acTm.

2014 2015 2016 2017 2018 2019
Yucio JeXKaHCKUX XO3SMCTB, eI 12772 15515 17708 34475 50472 54661
IloceBHple  mIOLIAAM  CEJIBCKO-
XO035UCTBEHHBIX KYJIBTYP ThIC.T'a 167,3 166,8 167,0 166,0 183,8 190,5

W3  Ttabmuikl BHAHO, YTO  KOJMYECTBO MPEANPUATHI CeNbCKOTo Xo3stiicTBa B Corauiickoit
JIEXKaHCKUX XO3SUCTB yBelM4miioch ¢ 12772 en no 00JTacTH CBUACTEILCTBYIOT O TOM, YTO 3a MEpPHOJ,
54661 en wnm Bo3pocio Ha 23,3%. HaynHast ¢ 2010 mo 2016rr. nuHaMUKa pocTa YUCIIO

OcoOyt0o pomb B pa3BUTHH  IKOHOMHKH MalblX W cpemHHX  QupM  chepsl  ycuyr
Corauiickoii o6acTi UrpaeT npeAnpuHIMATETbCKUH nosioxxutenbHas. Poct B nenom no PT cocrasun - 18,3
KalmuTaja CMEIeHHOr0, Majloro U CpeaHero OnusHeca. %, mo Coraumiickoii obmactu - 15,9 %. IIpu sTom Ha

Pa3zButune Majioe u CpEIHETO JIOJTFO YaCTHBIX (upM npuxoautcs 74,8 %.
MMpEeANpHUHUMATEIILCTBO B CCJIBCKOM XO3SICTBE B Pa3dBUTHUU MPEANPUHUMATCIILCTBA B CEJILCKOM
SIBIICTCS OJHUM W3 TIPUOPHUTETHBIX HAIPaBICHUI XO3SIICTBE PETHOHA JIOCTUTHYTHI  OIpEIeIICHHBIC
SKOHOMHYECKOH TOJIMTHKU. JTO cepa AesTeTbHOCTH pesynbratel. B 2016 r. B Coramiickoit o0macti
obecrieunBaeT GpopMUpOBaHIE BHICOKOI(PPEKTUBHOM (yakanonupoBanu 1189 mpemmpustwii, 39,4 THIC.
MPEIIPUUMUNBOCTH, PAIMOHATIBHOEC HCIOIb30BaHHUE (hU3MYECKUX JIUI] OCYIICCTBIISIM WHIWBUIYAIBHYIO
OTHOCHTENBHO HEKPYMHBIX, OCOOCHHO BTOPHYHBIX MPEeIIPUHIMATENbCKYIO JIeATeNBHOCTE. B cdepe
pecypcoB,  CO3laHME  MEXaHHW3Ma  PBIHOYHOI'O MaJIOTO ¥ CpPEAHEro MpeIIpPUHIUMATEIBCTBA OBLIO
camoperyaupoBanus. CbipbeBas 0a3a 3TUX OTpacieci 3aaaTo 30156 gen., yto cocraBuio 7,5 % ot obmieit
MOXXET OBITh pa3MelleHa BO BCEX pETrHOHAX YUCIICHHOCTH HACEJICHHUsS, 3aHATOIO0 B SKOHOMHKE
pecnyOIuKH. peruona [2, €.75-177].

Kpome Toro, OHM MOTYT YCHEIIHO pemiaTtb TPH B  pesymerate  Tpancdopmammu,  Oomee
JKU3HEHHO  BaXHBIC  3aJlayu: MIPOU3BOJICTBO MOJIOBHHBI HACEJICHUS 3aHATHI B YaCTHOM WM
KOHBEKTYpPHOT'O Mano00bEMHOT0 KOJIM4YecTBa KOJIJIEKTHBHOM CeKTOopax SKOHOMHUKH, Ha
MPOAYKITUH, OIEepPaTUBHOE YIOBJICTBOPCHHE COBMECTHBIX MPEIPUATHSIX.
moTpeGHOCTEH HaCeJICHUS " obecrieueHus BosnukHOBEHNE Pa3IUYIHBIX bopm
MPUBIIEKATEIFHBIMI MECTAMHU TPYIOYCTPOUCTBA. COOCTBEHHOCTH ¥  COOTBETCTBEHHO, CEKTOpOB

OHeHKa JACATCIIBHOCTH MaJlbIX HW CPCIAHUX
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OKOHOMHKHM pErHOHa yBEJIWYWIa KalUTalbHbIE BBITH HA MUPOBOM yPOBEHD Pa3BUTHA U 3PPEKTUBHO

BJIO)KEHHS B HUX, O YeM OBLIO OTMEYEHO paHee.

A) T'ocynapcTBeHHO-4aCTHOE MapTHEPCTBO Kak
dopMa  TpEANPUHUMATENHCKOTO  KamuTajga  Cco
CMELIaHHON COOCTBEHHOCTH

Hepassurocts TOCyTapCTBEHHO-YaCTHOTO
MPeIPUHIMATEIECTBA u HEI0CTaTOK
(uHAHCHPOBAaHUS B HAIIMOHAIILHOW M PETHOHAILHOMN
SKOHOMHKE HE MO3BOJISET cyObeKTam
XO3SMCTBOBAHUSA, CO CMEIIAHHOW COOCTBEHHOCTHIO,

pa3BUBATHCS B HMHHOBaIMOHHBIX CETEeBBIX
CTPYKTYpax.

I'naBHBIM HCTOYHUKOM pas3BHTHS u
(YHKIIMOHMPOBaHHSI CYOBEKTOB TOCYAapCTBEHHO-
YaCTHOTO IPEANPHHUMATENBCTBA B  3KOHOMHUKE
Corauiickoit 00:1aCTH, BBICTYNAIOT 3aMMCTBOBAHHbIE,
ONmaroTBOpPHUTENbHBIE W COOCTBEHHBIE CpEACTBA,

0COOEHHO B OKa3aHMHM IIATHEIX YCIyr.

Tadnanua 3. dPpdexTHBHOCTH NPeANPHHAMATEIHCKOT0 KanuTana chepsl yeayr Coramiickoii 061acTu.

]g; 2014 2015 2016 2017 2018 2019
OObeM IIaTHBIX YCIIyT HACEJICHUIO MJIH. 8923,6 | 9949,8 | 10805,5 | 10913,6 | 10084,1 | 10033,7
Ha Jylly HaceJIeHUs COMOH 879,6 | 1096,4 | 1180,0 | 1231,7 | 1131,3 | 1161,2
Yucio TIPEIIPUSATHIA ObrToBOTO | equuuIl | 650 558 548 425 436 461
00CITy)KHBaHUS
Yuc.pabOTHUKOB 1000 2,4 2,1 2,1 1,7 1,9 2,1

Pacuerst  aBTOpa  1O: Cratuctudeckuit B 3aBucumocTH  OT  y4acTByIOUIUX B
exerogauk Coramiickol obmacti (CTaTHCTHYECKHI KOHKYPEHIIUH TPEANPHHAMATEIBCKOTO KamuTajia M
COOpHHUK).  ATCGHTCTBO TI0  CTaTHCTUKE IpH PBIHOYHBIX CYOBEKTOB CMEIIAHHONH COOCTBEHOCTH
IIpesumente  PecmyOnuku TamkukucTad B pa3fessFoT KOHKYPCHIIUIO TPEJIOKEHHS TOBapOB U
Cormuiickoit oomactu, 2020. C.75 - 177. KOHKYPEHILIHIO CIIpoca.

IMoTpeOHOCTF B  TrOCYIApCTBEHHO-YaCTHOTO OCOOCHHO BO BHEIIHEH TOProOBJIC, O 4YeM
MPEeIIPUHIMATEECTBA C  IPEANPHHAMATEIIHCKAM CBUCTEIECTBYET HIDKECHeAyromas Ttadmuma. [12,
KanuTajioM co CMEIIaHHOMN dopmoit €.120]

COOCTBEHHOCTBIO, B PETHOHANBHOH HSKOHOMHKE

yIOBIETBOpeHa Beero Ha 15-20%. [11]

Tab6auna 4. luHaMAKAa BHENTHETOPTOBOI AeSITEILHOCTH MPEINPHHAMATEIHCKOI0 KAMTAJIA CO CMEIIAHHOM

COOCTBEHHOCTBIO.

CIL. MM, 2014 2015 2016 2017 2018 2019

BHenrHeTOProBEIif 060pOT | MIIH. 4463,3 5138,1 4988,8 5274,7 4326,2 3929,9
JIOJIIL.

crpaust CHI! MJIH. 2017,9 2311,4 2093,0 2405,7 2045,4 1968,0
JIOJIIL.

CTpaHbl OCTATBHOIO MUPA MUIH. 2446,4 2826,7 2895,8 2869,0 2280,8 1961,9
JIOJIIL.

JKcnopT MJIH. 1257,3 1359,7 943,4 977,3 890,6 898,7
JIOJIIL.

ctpansl CHI' MIIH. 180,0 239,6 177,4 246,0 226,7 2944
JIOJIIL.

CTpaHbl OCTAIBHOTO MUPA MJIH. 1077,3 1120,1 766,0 731,3 663,9 604,3
JIOJIIL.
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HmmnopT MUIH. 3206,0 3778,4 4045,4 4297,4 3435,6 3031,2
JOJIL.
crpanst CHI' MUIH. 1836,9 2071,8 1915,6 2159,7 1818,7 1673,6
JIOJIL.
CTpaHbl OCTAILHOI'O MUpPa MJIH. 1369,1 1706,6 2129,8 2137,7 1616,9 1357,6
JOJIL.
Caabpo MJIH. -1948,7 | -2418,8 | -2988,8 | -3320,1 | -2545 -2132,5
JIOJIL.
crpansl CHI' MJIH. -1656,9 | -1832,2 | -1754,2 | -1913,6 | -1592,0 | -1379,2
JOJIL.
CTpaHbl OCTAIBHOTO MUPA MJIH. -291,8 -586,6 -1234,6 | -1406,4 | -953,0 -753,3
JIOJIL.

XapakTepHo,  4TO  HPEANPUHUMATENbCKUHA KOMMYHUKAOGIIbHOCTH M M YMEHHUS HaxOAUTb
KaluTaJl TOCYAapCTBEHHO-YAaCTHOTO MapTHEPCTBA CO KOMITPOMHCCHOE PEIICHHE B NEPETOBOPax.
CMEUIaHHOH COOCTBEHHOCTHIO, TAK)XE PAa3BHTHI U BO b) IIpexnpuaIMATEIbCKUH KaluTajl
BHEIUHEHN TOProsie, B B3aumozeictsuu PT ¢ npyrumu COBMECTHBIX npeAnpusTHii KaK ¢opma
CTpaHaMU. cMelIaHHO ()OpMBbI COOCTBEHHOCTH B IKOHOMHUKE

Takum 00pazom, TpaHcdopmanus OTHOILICHHN peruona
COOCTBEHHOCTH u TIOSIBIICHHE CMEIIIaHHON O¢ddexruBHOU (dhopmotit CMETIaHHOM
COOCTBEHHOCTH CHOCOOCTBYIOT JIEHCTBHIO COOCTBEHHOCTH SIBIISIETCS co3Janue U

KOHKYPEHIIMU TIPEANPHHAMATEIBCKOTO KamuTana u
TPEOYer OT CHenMaICTOB BHICOKOH KBaIM(UKAILIMY 1
9KOHOMHUYECKHX 3HAHUH, HO 1 XOPOIIEE 3HAHNE OCHOB
SKOHOMHKH, BEJICHHS  OH3HEC  JIeITeNbHOCTH,

(hyHKIIMOHMPOBAHNWE COBMECTHBIX TIPEANIPUATHI B
skoHoMHuKe Corauiickoil o0JacTH.

XapakTepucTHKa OCHOBHBIX TIOKa3aTeid MX
JEeSITENLHOCTH IIOKa3aHbl HIKE.

Tabauua 9. /luHamMuKka 0CHOBHBIX ITOKa3aTeJ/iell MpeANPUHUMATEbCKOr0 KANMTAIa COBMECTHBIX

NpeanpusiTHH
2014 2015 2016 2017 2018 2019
3arpaThl Ha IPOU3BOJICTBO U PEATHM3AINIO TPOAYKINH (paboT,ycayT), THIC COMOHHU
Bcero: 661701,8 687346,9 725986,2 890893,5 1145609,5 1643174,5

B TOM YHCJIE:
ropojia U paiioHsl
AWHUICKHI p-H 455547 54725,4 57625,0 71746,2 81913,9 97307,7

Anrrckuit p-H - - - - -

B. l'adypoBckwmii p-u 14973,4 21034,6 17611,3 25293,5 30015,9 38712,7
r.bycTon 1075,4 1141,0 733,7 607,9 942,9 793,1
r.I'ynucron 100576,3 107809,7 113809,2 129043,6 144177 ,4 193730,0

3adapabagckuii p-H - - - - - -
r.Mcrapasnian 80615,0 101311,0 113465,0 140146,0 150019,0 143673,0
r.Mcoapa 14233,6 19223,8 17664,0 16008,1 9075,1 14844,2
Kanubanamckuii p-H - - 31,9 - - -
MaTYuHCKHI p-H 5,0 3,3 - - - -
r. [TeHpKUKEHT 192824,6 310461,6 327313,8 429909,0 651992,0 1047016,0
1. Xy4qaH 211843,8 71636,5 77732,3 78139,2 77473,3 107097,8
r. XyJoKaua
Ananus TaOTHIIBI MOKa3bIBACT, 4TO - nHpACTPyKTypa OoJiee pa3BUTa;
NpeANPUHUMATEIbCKAN ~ KamuTal  COBMECTHBIX - Onu3ocTh U (PUHAHCOBBIX U YIIPABICHYECKUX
MPEIPUSTHIA KaK dopma CMEIIIaHHOM CTPYKTYP.
COOCTBEHHOCTH (GYHKITMOHUPYIOT 1o Bcei Otn (baxTopsI CITOCOOCTBYIOT Oonee
Tepputopun obiactu. Ho, OCHOBHOE MX KOJIMYECTBO 3¢ pekTHBHOMY pa3BHUTHUIO COBMECTHBIX

COCPEJOTOUYEHO B LIeHTpe obnactu. [Ipuunna storo:

- Oomee OmarompusTHas MpHUBIEKaTEeIbHAS
OusHec cpepa T.e. MHBECTUIMOHHBIH KiIMMar Oonee
IpUBIIEKATENICH;

OPEANpUsATHA B 00JACTHOM IIEHTPE W 00JacTH,
COKpaIllasi U3JePKKA KaK MPOU3BOJICTBEHHbBIC TAK W
HE MTPOU3BOACTBCHHEIC.
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B) IIpexnpuHUMAaTEIbCKUIH KaluTaJl «Tamxmpod», OO0 CII «Crapllmact», OOO CII

CBOOOHBIX IKOHOMHYECKHX 30HBbI B IKOHOMHKE
peruoHa

B pecnybmuke Tamxukucran necTByror 4
CBOOO/IHBIE IKOHOMHYECKHE 30HBI CO CMEIICHHOOH U
gacTHOW coOcTBeHOCTRIO: lanrapa, Cyrn, Nmkamim
u [Taumxk.

B Corpuiickoli o6xacTé (QyHIIMOHHPYET Kak
otMmeueHo Boie CO3 CYT .

CBoOonmHass 3koHOMHYeckass 3o0Ha «Cyrm»
pacnojio)keHHast B I.Xy/DKaH[e uMmeer miowmans 320
ra. B C33 «Cyru» 3aperectpupoBano 23 cyobekra, 3
13 KOTOPBIX SIBJISIOTCS COBMECTHBIMH.

Cy0pektsl CO3 «Cyrm» pearu3yloT MpOeKTHl C
¢unancupoBanueMm [lompmm, Typmmu m Kuras. B
sHBape-gekadbpe 2017 r. B CO3 «Cyrm» u3 23
3aperecTpUPOBaHHBIX CYOBEKTOB, 3apPEreCTPUPOBAHO
3 coBmecteix npemmpusrus: OO0 CII TT
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Introduction

This aticle touches upon the problem of
processing fixed-length files with a hierarchical
structure.

Fixed length files are increasingly becoming an
integral part of everyday life. They are used in systems
that regularly receive data that is easier, faster and
cheaper to process and transmit using a text format in
which each position is reserved for a specific value. An
example of such systems are automated booking
systems.

To ensure the booking of air tickets and optimize
the work of the airline industry, complex work with
passenger data and their flights is necessary, which
leads to the creation and analysis of fixed-length files.
These files contain information about passengers, their
flights and other data necessary for booking. Thus,
automated booking systems are inextricably linked to
fixed-length files.

Part of the fixed length files presented in
automated booking systems has a hierarchical
structure, that is, records of a certain type cannot

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.05.121.57

appear in a file without a previous record of another
known type.

In this article, we will review and compare
popular tools for parsing fixed-length files and identify
among them those that are most convenient for
working with hierarchies within files.

Astera Centerprise

One of the popylar tools for handling fixed length
files is the data management platform Astera
Centerprise. The platform is an efficient data
integration solution that enhances the convenience of
working with ETL projects.

Astera Centerprise offers a rich library of built-in
data transformations that allows you to validate, clean,
and transform data without writing any code.

The built-in parser processes the incoming stream
of data from fixed-length files into ready-made outputs
[1].

The parser is very easy to prepare for work, as it
has a small list of functions for processing files: The
parser allows you to:
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e enable or disable the processing of the first

line of the file as a file header;

e seta custom record separator;

o enable or disable the removal of leading and

trailing spaces in a string;

o enable or disable the processing of multiple

entries.

To set rules for parsing files, you need to create a
parsing schema. The parsing scheme is a description of
the file record structure. For one field, the name, title,
data type, format, starting position, length, description,
and nullability are specified.

The parsed data is exported to a text file, an Excel
file, or a database table [3].

Because the platform does not offer the ability to
organize dependencies between two records when
parsing a file, it is not suitable for parsing fixed-length
hierarchical files.

Pandas Library

The Python core library — Pandas — has a
read_fwf() function for parsing fixed-length files.

In addition to the input file, the function takes a
list of tuples as parameters. In each of the tuples, the
interval of the corresponding field is indicated. For the
fields that will be obtained during the parsing, it is
possible to specify a name.

The function can skip some lines, process the file
header separately, and also allows you to set a custom
field separator [8].

One of the advantages of the function over
analogues is the ability to automatically select the
parsing scheme (that is, the intervals of each field)
according to the parametrically specified number of the
first records of the file.

However, since the function can only process
records of one type at a time, it is not suitable for
processing files of a fixed length with a hierarchical
structure.

Package fixed-width-parser

fixed-width-parser package is provided as a
JavaScript language module focused on parsing and
assembling fixed-length files.

1 LOAD DATA
2 INFILE: 'fileF dL

T =f

)

eFilxedLen

INTO TABLE EXAMPLELTABLE

COLUMN INT VALUE 4 POSITION(l:
6 COLUMN INT VALUE 4 POSITION(G:
7 COLUMN CHAR VALUE 5 POSITION(
-] COLUMN DATE VALUE POSITION(

The FixedWidthParser class is responsible for
working with the file. When a new class instance is
initialized, the file parsing scheme is set. The parsing
schema in this case is an array of configurations that
define the relationship between lines of text and final
JSON objects. The result of parsing the file is a JSON
structure.

In addition to the standard functions for setting the
location and length of a field within a single record, as
well as assigning a string or number data type to each
field, it is possible to set the alignment value within the
field and specify the field fill character [6].

Like the considered Pandas library, the package
processes only one type of record at a time, which, with
a wide variety of records and their hierarchical
structure, greatly complicates the processing of the
corresponding files.

SQL*Loader

By virtue of its purpose (loading data into a
database), the SQL*Loader utility very often has to
deal with positional data, that is, fixed-length files.

The file format is specified in the control file. By
file format is meant a description of the specific
locations of the start and end bytes of each field [10].

In total, SQL*Loader provides 3 approaches for
setting the field format:

e through the initial and final position of the

field;

o through the initial position and length of the

field;

o through the length of the field.

In the latter case, the relative positioning of the
fields is used - that is, the next field begins exactly
where the previous one ended.

To process one record, it is better to use one
approach for all fields.

POSITION keyword is used to specify the start
and end positions of a field when describing a schema.

Figure 1 shows an example of a control file using
this approach. So, for example, the column
COLUMN_INT_VALUE_4 starts at position 6 and
ends at position 9. The total length of the field is 4
characters.

) - INTEGER,
) - INTEGER,
) CHAR,

) ‘DATE - "V VMV

Figure 1 — SQL*Loader control file with fixed-length file parsing scheme

To specify the initial position and length, the
POSITION(S) DATATYPE(L) binding is used, where
S is the initial position, DATATYPE is the field data
type, and L is the field length.

To specify only the length of the field, the
DATATYPE keyword is used, where the length of the
field is indicated in brackets [7].
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SQL*Loader  offers more  fine-grained record types in a file. When creating a schema, the root

customization of each field. For example, it allows you
to turn on and off the trimming of leading or trailing
(can be removed both from both sides and from one
specific) spaces. The utility also allows you to replace
a user-defined set of values with NULL or a default
value [9]. These are just a few of the field
customization options.

SQL*Loader allows you to process several
different record types in a single load. To do this, use
the WHEN clause, which specifies a condition that
refers to the field being processed.

Therefore, SQL*Loader is suitable for processing
hierarchical data if the records in a particular field will
refer to the parent.

JRecordBind

JRecordBind library is written in Java and is used
to parse fixed length text files [5].

To set the parsing format for positional files, the
library uses a custom XSD parsing schema. The XSD
schema enumerates and separately configures all

record main is specified, with which the library will
work when parsing. By specifying the length of the root
entry, we are talking about dealing with a fixed length
file. In the future, all records will be checked for
compliance with this length. The root entry is given the
type of entry that is the root of the entry hierarchy.
When describing a root record type, the records nested
within it are listed as separate elements. Thus,
JRecordBind allows you to process files of a fixed
length with a hierarchical structure in one pass through
the file.

In addition, the XSD schema offers many
attributes to customize the processing of any field. It is
possible to set the field length, element separator and
filler, line separator, converter (conversion from a
string to the desired data type), the number of lines that
make up one record, specify the element subclass (in
case a record of the same type consists of several
different types) [5].

On figure 2 is an example of an XSD schema for
parsing a file.

<?xml version="1.0" ¢
<xs:schema targetN
3 xmln
4 xmln
5 xmln
6 elementFormDefault="qualified">
% <¥s5:complexType name="rootRecord">
= <xs:sequence>
<xs:element name="fieldl"
<xs:element name="filed2"
<xs:element name="filed3"
<!--subrecord-->
13 <x5:element name="subrecord"
14 - </%s:sequence>
5 - </xs:complexType>

ding="UTF-8"2>
ce="http://url example/"

http://url.example/xmlns"

type="xs:int

7 E <¥s5:complexType name="rootRecord">
= <xs:sequence>
<xs:element name="fieldl"
<xs:element name="filed2"
<!--subrecord-->
<xs:element name="subrecord"
23 </%5:sequence>
24 - - </xs:complexType>

L</xs:schema>

h}:tp: //url.example/XMLSchema"
jro="http://jrecordbind.org/3/xsd"

type="xs:string"

type="xs:string"

type="xs:string"
type="xs:string"

length="6"

length="4" . fixed="ROOT" />
jrb:converter="converters$simpleIntConverter"/>
length="5"/>

type="subrecordType" minOccurs="1"/>

length="9" . :fixed="SUBRECORD"/>

length="6"/>

type="subrecordType" minOccurs="1"/>

<xs:element name="main" type="rootRecord" - jrb:length="15" jrb:lineseparator="s§10;"/>

Figure 2 — XSD schema for parsing a fixed-length file with a hierarchical structure for the JRecordBind
library

JSaPar

JSaPar (Java Schema based Parser) is a Java
library that provides a schema-based fixed-length file
parser and linker. The description of the data format of
a fixed length file is done in an XML schema [4].

In the parsing scheme for records (strings), you
can specify the minimum length of the string, a fill
character (in case the string does not reach the
minimum in length), the string condition (the condition
under which the string in question is determined to this
type), the number of expected strings, the name record
type, field separator, line separator (at the schema
level).

For fields, in addition to the name, length and data
types, you can set the alignment of the value within the
string (center, left, right), filler characters (for
alignments), the mode of deleting filler characters
during parsing, the mode of deleting leading characters
during parsing [2].

Despite the rich functionality of the library, it does
not support the parsing of hierarchical files since
records do not have the ability to refer to each other.

Tool Comparison

Each of the tools discussed has its own unique
capabilities for processing fixed-length files, and each
tool was created to solve its problems when working
with such files. Because of this, not all of them can
handle hierarchical file structures.

Among the tools reviewed, three options are of
most interest — SQL*Loader, JRecordBind and JSaPar.

Although JSaPar does not directly handle
hierarchical structures, it is able to handle several
different types of records and has the ability to fine-
tune the parsing of records. Since JSaPar is
implemented in Java, where ready-made records are
uploaded, matching records into a hierarchy after
parsing does not cause much difficulty.
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SQL*Loader will be convenient to use if the data
needs to be uploaded to the database without serious
pre-processing.

JRecordBind allows you to process hierarchies
during file parsing and provides a ready-made class
with structure preservation. JRecordBind is a great
option, especially if the parsed data needs some serious
processing, which can be done using the Java language.

Conclusion

Thus, we have considered 6 tools for parsing fixed
length files: Astera Centerprise, Pandas, fixed-width-
parser, SQL*Loader, JRecordBind, JSaPar.
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