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UDK 622.692.4.053

Energy Efficiency of Anti-Turbulent
Additives for Sequential Pumping

A.V. Khakimov

Ufa State Petroleum Technological University,
Ufa (Russia, Bashkortostan)

Key words and phrases: oil products; sequential
pumping; anti-turbulent additives; process of mixture
formation; increased productivity; resource-saving; energy
saving.

Abstract: The purpose of this work is to study the
influence of anti-turbulent additives on the sequential pumping
of oil products. The author considers the change in volume of
the mixture and the specific energy consumption, assuming
that both parameters will decrease. The assumption has
been verified by the calculations and the effectiveness of the
additives has been justified.

The relevance of the work is due to the fact that at present the volumes of oil products are
growing at an incredible speed, and at the same time the cost of electricity used for pumping
increases, and therefore the issue of reducing economic costs arises. One way to solve this
problem is the use of polymeric additives [1; 2]. Particular attention is also paid to the fact
that the prices for additives are getting lower every year, and the equipment necessary for this
process is mounted quickly enough.

In the work, the effectiveness of the use of anti-turbulent additives (ATAs) is considered in
the example of sequential pumping of various petroleum products. The application of ATAs in
the sequential transfer is explained by the fact that during the transport of petroleum products,
different in their properties, a process of mixture formation occurs in the contact zone of two
media [2].

According to the Strategic Development Program of Transneft PJSC for the period until
2020, there are long-term plans for the development of oil product pipelines (OPPLs). One of
these projects is the construction of the OPPL Nizhny Novgorod — Ryazan — Moscow. In this
paper, | consider the possible effectiveness of using ATAs in the Nizhny Novgorod — Ryazan
section of the pipeline. In the considered example gasoline and diesel fuel (DF) are pumped.
The CDR-102 “Dupon Conoco” is added to the DF. The research is restricted to the following
conditions:

— the pumping equipment is not modernized,;

— pumping is done in the advanced turbulent mode;

— pumping is done in certain areas.

These conditions must be observed for the reason that deviation from them will lead to
the opposite effect, i.e. an increase in the volume of the mixture. We increase it to the level of
gasoline productivity in order to reduce the unevenness of pumping and to reduce the pressure

6 MACHINE BUILDING AND ENGINEERING
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Table 1. Mixture volume change

Parameter Without ADAs With ADAs
Npe 0.0221 0.01711
3
Vi M 561.06 416.82

Table 2. Changes in electricity consumption

Parameter Without ADAs With ADAs
NpE consr KW 2735.84 2905.63
Egp KW - hit 2.83 2.75

Table 3. The amount of savings after increasing pumping volumes
Cost of ADA equipment and its installation: 6.02 m RUR

Tariff revenues: 41.3 m RUR
Economic efficiency: 35,27 m RUR / year
Payback period: ~2-3 months

jump when switching to a less viscous oil product. As a result of the calculations, we have the
following (Table 1).

The volume of the mixture decreased by 22.58 % as a result of a decrease in hydraulic
resistance. The volume of the mixture was calculated by the formula [2]:

0.43
D
Vem :1000(7»1[58F +7JG'BIT) Vo

where A - and A; are the coefficients of hydraulic resistance of diesel fuel and gasoline,
respectively; D is internal diameter of the pipeline; Vp, is volume of pipeline; L is traveled
mixture path.

Now consider the changes in the electricity costs (Table 2).

The power consumption increased during the DF transfer. But at the same time specific
energy consumption decreased, due to the reduction in the period of pumping the initial volume of
fuel, and accordingly the cost of pumping of petroleum products reduced. However, the benefits
obtained by reducing the specific energy costs will not pay for the cost of ADA equipment and its
installation, since the costs are approximately 3.6 million rubles, and the profits are 1.33 million
rubles. Therefore, the pipeline was loaded with an additional batch of diesel fuel, the estimated
number of days of pumping was brought up to 350 days, and it was found how much could be
saved at the expense of the tariff revenues (Table 3).

Now, on the same pipeline, let’s consider what will happen if we increase the concentration
of ADAs (Fig. 1).

The effectiveness of using ADAs in this case will be the following (Fig. 2) [1].

MACHINE BUILDING AND ENGINEERING 7
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Fig. 3. Economic efficiency of the use of additives
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The maximum efficiency can be considered on the following graph (Fig. 3). As can be seen,
the economic efficiency reaches its peak, and then goes to decline.

According to the graph (Fig. 3), one can find the most effective concentration of additives to
achieve the maximum economic effect.

Conclusion. It was found that the use of ADAs has a favorable effect on the work of the
oil product pipeline, increases its throughput, reduces the volume of the mixture formed, and
reduces energy costs.
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OHepreTnyeckas 3apHeKTUBHOCTL NPOTUBOTYPOYNEHTHbLIX NPUCafokK
npu nocrieqoBaTeNibHON Nepeka4vke

A.B. XakumoB

@OIrE0Y BO «YghumcKuli 2ocydapcmeeHHbIU HeghbmsHOU mexHUYecKul yHugepcumems,
e. Yoba (Poccus, bawkopmocmaH)

KnroueBble cnoBa u dpasbl: HePTENPOAYKTLI; NocrnegoBaTenbHasa nepekayvka; npoTuBo-
TypOyneHTHble npucagku; npouecc cMeceobpasoBaHWs; yBeNuYeHue MnpOU3BOAUTENBHOCTY;
3KOHOMMUS PECYPCOB; 3KOHOMUS INEKTPOIHEPTUN.

AHHOTauusn: Lenb uccnegoBaHuss — U3yYuTb BNAUSHWME MPOTUBOTYPOYNEHTHbLIX MPUCagoK
Ha nocnegoBaTenbHyl0 nepekavky HedTenpoaykToB. B paboTe nogHMmanuchb Takue 3agauu,
Kak oueHKa M3MeHeHus obbemMa CMecu N yaernbHbIX dHeprosaTpar, npegnonaranocb, 4To oba
napameTpa ymeHbllatcd. [locne TEexXHOMOrm4yeckoro pacyera 370 MOATBepAuniocb, u Obina
AokasaHa a(p(peKTUBHOCTb NPUMEHEHNSA NPUCALOK.

© A.V. Khakimov, 2017
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UDK 533

Quantum Plasma Condensate
Ultraviolet Laser

A.V. Kulakov', V.M. Tyutyunnik2

! Expert-analytical Center of the Ministry of Education
and Science of RF, Moscow (Russia)
2 International Information Nobel Centre,
Tambov (Russia)

Key words and phrases: plasma quantum condensate;
laser; maser; plasma ultraviolet laser; not-degenerate
plasma; internal energy of phase transition; solid plasma
phase; discharge plasma metallurgy.

Abstract: Quantum plasma condensate ultraviolet
laser as a new option of energy device based on the use
of phase transitions in plasma is proposed. Any waste that
is in abundance, including lithium, boron, sulfur, silicon,
phosphorus, copper and iron can serve as materials for
laser; this is shown on the basis of energy calculations.
The example of using gas waste (containing those items and
entering the smoke alarm) as a plasma emitter by heating it
to a temperature of a few thousand degrees at pressure 1
ATM is described. It is shown that the process of allocation of
energy in laser is accompanied by phase transformation of a
new kind of substance: first plasma discharge formed plasma
liquid, and then (when it is further cooled) formed a solid
conglomerate, that is the crystalline formations. Solid plasma
phase is a substance with new properties. The authors offer
named this new area as the discharge plasma metallurgy.

Modern energy is in dire need of a medium-sized power source, which is environmentally
clean, and not associated with the consumption of expensive resources. The proposed option of
energy device based on phase transitions in plasma should be attributed specifically to the kind
of sources [1-3].

Atomic and molecular systems are used as a carrier of electromagnetic field in
conventional laser and maser devices. Pumping and radiation are carried out with this due
to discrete (quantum) transitions between energy levels that are selected in a certain way.
We can implement optical and x-ray emission in plasma by using a combination of transitions
in continuous and discrete spectra of ionic and atomic states. Quantum states of a particular
type are possible in not-degenerate plasma: they are due to electrons and ions bounds, i.e. the
action of the effective force of attraction between particles, the result of which is the formation
of the new stable energy levels below the basic levels of isolated atoms. This is due to the
action of specific quantum force that arise in electronic exchange bars, and it turns out that

10 MACHINE BUILDING AND ENGINEERING
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the effect of the exchange should consider it is in the continuous spectrum (i.e. in ionized
state of matter). To “enable” quantum forces it is enough that attitude A4/r, totaled the amount
order 1/3+1/5, i.e. it is enough just to “order” approximation of the de-Broglie wavelength A; to
inter-electrons destination r,. This is a specificity of the continuous spectrum of plasma: wave
functions of electrons are oscillating in nature, slightly decreasing with distance between atoms,
and so the wave functions overlap may be significant.

It was shown that such forces could lead to the formation of new collective energy levels in
systems [4; 5]. Similar phenomena (perhaps only and external physical manifestations in relation
to the properties of the energy spectrum) have a place in superconductors: conduction electrons
that are initially quasi-free are clearly pronounced tendency to mutual pairing, consequence of
which are the emergence of a Cooper’s pair and energy gap in the spectrum, which leads to
superconductivity [5].

Plasma level of lowering energy electronic system (negative sign), calculated by us by
order-of-magnitude and based on one electron, is equal to [4]:

w, = 3726 n1/3/\,

where z is the degree of ion ionization; n is concentration; e is the charge of an electron in cgs
units; A~15 is logarithmic factor (type of Coulomb logarithm).

We denote by / ionization energy, also calculated for a one electron. Then the above
interaction leads to a lower energy level of particles (relatively to atomic) when implementation
the inequality / < W,.

Obviously, this condition is relatively easily solved in fairly dense (but not yet degenerate)
plasma. The frequency of the transition from a state of continuous spectrum into the lower
energy state is equal to w = W,/h .

The best way to get excess energy, equal to module |W], is creation of dense gas discharge
from a mixture of easy ionized type elements, such as cesium, carbon, nitrogen and other. If we
take n = 10" sm™, z = 5, that per unit volume (1 sm3) such a mixture will get:

IW,|=3x107"°n*? erg ~ 30 kJ/sm®.

This energy radiates mostly in the lines of the spectrum with energies hw ~ 10 EV, i.e. in the
ultraviolet range. The duration of radiation is determined by quantum transition. The characteristic
length of radiation is determined by the diffusion of quanta. They are approximately equal
T~3R? nol/c, where o= O, n\® is the cross-section of the inhibitory  processes,
A= 2mc/w ~ 107 sm is the wavelengths emitted by quanta, o, = 10* sm? is the Thomson
scattering cross-section; from here ¢ = 107"° sm?.

The minimum time for radiation is T~ 10~ = 10 ~® sec. Therefore, when the concentration
n~2x10" sm™ (atmospheric pressure) and single ionization elements such as lithium, boron,
sulfur, silicon, phosphorus, copper and iron, energy W, ~ 25 EV, that is several times higher
than the efforts on ionization.

Thus, materials for laser can serve virtually any wastes that contain these elements in
abundance. Enough, for example, take gas coming into the smoke alarm, and use it as a plasma
emitter. This requires the following.

1. Collecting gas and heat to a temperature of a few thousand degrees at pressure 1 ATM.
It is advisable to use at the first stages of compounds easily ionized atoms or molecules.

2. Producing ionization with the help of pulsed electric field with such a breakdown

MACHINE BUILDING AND ENGINEERING 11
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tension, which would ensure the length of run on energy /. ~ //noge when submitting the “seed”
electrons with energy € ~10 kV, where o ~ 107"® sm? — elastic scattering cross section, where
we can purchase energy order starting, which would enable the development of discharge with
subsequent ionization.

Implementing the transition (under the influence of quantum exchange forces) to the lower
energy level, which is accompanied by radiation quanta with frequencies w =2 W,h ~ 10170_1,
i.e. already in the soft x-ray region. An increase in concentration and charge lead to radiation
of harder quantum. It seems this radiation is observed in a number of plasma elements (for
example, in pinch effect, explosive or drip emission, etc.) [6; 7].

The proposed laser mechanism differs from other known ones, primarily because pumping
is carried out at frequencies lower than operating frequency. An important feature of plasma
ultraviolet laser is that the energy of the laser radiation will be charged not from an external
source (pumping), but represents the internal energy of phase transition in the plasma.

Plasma laser devices are completely safe; risk relates only to normal working with the
technique of high voltages. Materials used are mixtures of light elements; they are very cheap,
no extra costs of producing them are required. We can use garbage(in the literal sense of the
word) as laser fuel,effectively “burning”it for the production of laser energy.

It is possible that use of waste, even the struggle for waste will be characteristic of the
civilization of the 21° century. Nature must be rational. Another important fact is that the process
of energy production is accompanied by the phase transformation of the substance of the new
species. Firstly, from plasma discharge the plasma liquid substance is formed, and then, when
it cools later, a solid conglomerate (crystalline formation) is formed. We meet with this kind of
transformations, for example, in volcanic eruptions. We assume that the hard phase plasma is
a substance with some new properties that are not predictable in advance. Anyway, we get new
very useful materials when ending “combustion” process.

This area of technology can be called the discharge plasma metallurgy.
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KBaHTOBbIN Nyia3aMeHHbIN KOHAEHCAaTHbIN yrnbTpadMoneToBbIN Nasep
A.B. KyﬂaKOB1, B.M. TIOTHOHHMK?

! SkecnepmHo-aHanumudeckul yeHmp MuHucmepcmea obpasosgaHusi U Hayku P,
2. Mockea (Poccus)
2 MexdyHapodHbIl uHghopmayuoHHbItU Hobenesckul ueHmp (MNHL]),
2. Tambos (Poccusi)

KnioueBble cnoBa u pasbl: nnasMeHHbI KBaHTOBLIM KOHAEHCAT;, nasep; Masep;
NIasMeHHbIN  yNbTPAgUONETOBLIN fa3ep; HEBbIPOXAEHHAs MNia3Ma; BHYTPEHHAA 3SHeprus
dasoBoro nepexoda; TBepdas nnasmeHHas dasa; anekTpopaspsgHas nnasmMeHHas
MeTanmnyprusi.

AHHoOTauusa: NpeanoxeH HOBbI BapuUaHT SHEPreTUYeCcKOoro YyCTPpOMCTBA, OCHOBAHHOMO Ha
NCNonb30BaHUN (Pa3oBbIX MEPexXodoB B Mnas3Me, — MNa3MeHHbIN ynsTpaduvoneToBbIN nasep.
Ha ocHoBe aHepretMyeckMx pacyeToB MOKa3aHO, 4YTO MaTepuanamum Ansi nasepa MoryT
MOCNYXWUTb MNpakTU4eckn nobble OTXOAbl, KOTOpble B 06unuu cogepxat nutun, Gop, cepy,
KpemMHun, docdop, mMegb u xeneszo. OnvcaH nNpuMep WCMNOMb30BaHUS ras3oBOr0 OTXOAa,
coepKallero 9Tu aneMeHTbl M NOCTynaloLlero B AbIMOYNOBUTENb B KayecTBe Mf1a3MEeHHOro
nanyyaTens nyTem Harpeea ero go TemrnepaTtypbl HECKOMbKO ThICSY rpagyCcoB Mpy Ha4yanbHOM
nasneHnn 1 atm. [lokazaHoO, 4TO MPOLIECC 3HEProBbLIAENEHUS B Ila3epe COMpPOBOXAAETCS
dasoBor TpaHcdopmauMen BeLLecTBa HOBOMoO BMAa: CHayana W3 nrasMeHHoro paspsiga
obpasyeTcsa nnasmMeHHas XXUAKOCTb, a 3aTeM (Mpu ee garbHenweM oxnaxaeHun) obpasyercs
TBEPAbIN KOHIMIOMepaT — Kpuctannuyeckne dopmaunn. Teepgasa nnasmeHHas asa siBnsietcs
BELLECTBOM C HOBbIMW CBOWCTBaMWU. ATy obnacTb NPeanoXeHo HasBaTb 3MeKTpopaspsiaHOMn
nyasMeHHoN MeTannypryuen.

© A.V. Kulakov, V.M. Tyutyunnik, 2017
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UDK 691

Source Materials and Corrective Ingredients
for Lightweight Expanded Clay Aggregate
Gravel Manufacturing

M.A. Fahratov

National Research Moscow State University
of Civil Engineering,
Moscow (Russia)

Key words and phrases: LECA; LECA gravel and LECA
sand; porous aggregate material; fuel consumption rate of
LECA production.

Abstract: For LECA gravel and sand, universally
known as LECA (Lightweight Expanded Clay Aggregate),
manufacturers use natural clayey rocks with a low melting
point that tend to bloat when heated to 1,100-1,250 °C, as well
as various ingredients that improve the production properties
and quality of the end product. Porous aggregate materials
are made all over the Russian Federation. LECA gravels
account for the largest specific share in total production of
porous aggregate materials. The main objectives to improve
LECA production technologies include: reducing density
to 300—400 kg/m3 and fuel consumption to 70-75 kg/m3
compared to the sector’s average values of 500—-600 kg/m3
and 90-100 kg/m3 respectively. The critical characteristics
of clayey rocks used to make LECA include: bloating ratio,
bloating interval, bloating temperature, chemical and mineral
composition, refractory ability, the content of ferriferous and
organic compounds, and the content of quartz, carbonates
and sulfurous compounds.

Easy-bloating clayey rocks with bloating ratios 4.5 up are mainly composed of clayey
minerals from the group of montmorillonite and hydromica with some kaolinite mixed in.
As a rule, these tend to be finely dispersed clays. Their content of psammite-aleurite fractions is
around 3-5 %, while finely dispersed 0.005 mm grain size fractions can be as high as 85-90 %.
In such clays, the content of free quartz is minimal (5-12 %), with minor quantities of impurities
such as feldspar, mica, glauconite, gypsum, and with individual grains of accessories.

Medium-bloating clays with bloating ratio in the range of 2.5-4.0 are composed of clayey
minerals with largely dominating hydro-mica and kaolinite (clayey fractions is such clays can
be 60-65 %, the quantity of free quartz being 30-40 %). The content of large-grain ballast
impurities — feldspar, mica, glauconite, carbonates and accessories — is building up.

Weakly bloating clays and loams with bloating ratios under 2.5 are mainly composed of
hydromica, beidellite and kaolinite, with a touch of montmorillonite and lots of free quartz (up
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to 45-50 %). The content of ballast minerals (feldspar, etc.) grows, while the quantity of clayey
fractions falls to 30-50 %.

Non-bloating clays and loams differ from weakly bloating ones by even lower content of
clayey fractions and more impurities such as free quartz and other ballast minerals.

Finely dispersed fractions isolated from weakly bloating and non-bloating loams and clays,
whose mineral content includes montmorillonite, hydromica, beidellite, ingda-vermiculite and
some kaolinite in various proportions, can bloat strongly (with bloating ratios of 4.5 and higher).

The above characteristics are helpful for:

— evaluating the use of source material;

— set the approximated key parameters of LECA manufacturing;

— identify the permissible variation range of clayey rock main parameters for LECA
manufacturing.

LECA manufacturing businesses have long-term stocks of materials that can be used to
make porous aggregate materials, including for LECA gravel.

To boost the bloating ability of clayey material, manufacturers add corrective ingredients,
while the pellet surfaces are treated with fire-resistance powders.

To strengthen the LECA gravel, the material is enhanced with solid or liquid high alumina
content ingredients (refractory clays, power plant ash, loams, etc.) and clint (tripoli, diatomite,
flask). Such ingredients are added directly to the batch mix or on the granule surfaces before or
during baking. The strength of the vitreous component increases as aluminum and silicon are
added to the melt. If up to 10-25% of refractory clays and ashes are added to the mix, this does
not improve the apparent density of the LECA, but it does increase its strength by some 20-50%.

Clayey material can be processed using a number of methods:

— plastic — universally adopted thanks to large stock of plastic clayey material available;

— dry — less frequently used, since deposits of mudstone and clayey shales are mainly
located in Central Asia, Karelia and the Russian Far East;

— slip and powder methods — the most power-intensive (these methods are only used as
an exception, supported with a special feasibility study).

Research done by Samara-based NIIKERAMZIT (Russia) established that the physical
state of clay, particularly at the onset, unambiguously determines the consistency ratio B and
the plasticity index w_:

B=(w- Wp) Iw,,

W = W, = W,

where: w is the moisture of freshly mined clayey material, % by weight; w, — the moisture of

clayey material at rolling peak, % by weight; w,_ — moisture of clayey material at yield peak, %
by weight; w, - plasticity index, % by weight; and B — consistency ratio.

Bloating of clayey rock depends on a number of critical technology factors: the nature of the
gas environment during baking, heating temperature and rate during different periods of heat
treatment, and the nature of ingredients, processing and blending of the raw material.

A neutral medium is a positive influence on the bloating ability. An oxidizing medium
(presence of oxygen) is adverse for the bloating ability of clay. Therefore, baking of LECA is
not allowed with lots of excessive air, which in industrial furnaces can be frequently as high as
1.5-2.0 rather than the standard level of 1.05 recommended for rotary furnaces.

All types of clayey material lose their bloating ability with relatively gradual heating; greatest
losses of the bloating ability occurs in baking of weakly and medium bloating materials.
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Generally, if gradual heating of natural weakly bloating loams produces porous material with
density around 1,000 kg/m3.

Medium and easily bloating clays feature a much wider preheating temperature range
without compromising the bloating ability considerably. The range is 200—400 °C for medium
bloating clays, and 200-600 °C for easily bloating clays.

Considerable loss of the bloating ability is caused by preheating above the ignition point
of the organic impurities, and when the preheating of raw granules is extended beyond the
optimum time period.
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McxoaHoe cbipbe U KoppekTupylowme Ao6aBku ANSA NPOU3BOACTBA
Kepam3uTOBOro rpaBus

M.A. ®axpaTtoB

@Orb0Y BO «HauyuoHanbHbIl uccriedogamernbckuli Mockosckuli eocydapcmeeHHbIU
cmpoumeribHbIU yHUgepcumemsy,
2. Mockea (Poccus)

KnioueBble crnoBa u dpasbl: Kepam3unT; KEPaM3UTOBbIN FPaBUN N KEPAM3UTOBLINA NECOK;
NOpUCTLIE 3aNOSTHUTENN; BCNyYMBaHNE KepamauTa; NPOYHOCTb KEPaM3UTOBOIO rpaBus.

AHHoTauusa: [1na npomsBoacTBa Kepam3nUTOBOroO rpaBus M necka, Kotopble NPUHATO Ha3bl-
BaTb KEPaM3nUTOM, NMPUMEHSIOT NPUPOAHBbIE NErkonnaBkMe MUHUCTbIE NOPOoAbl, CNOCOBHbIE NP
HarpeBaHun 0o 1 100—1 250 °C BcnyuMBaTbhbCH, a Takke pasfnuyHoro poga fobasku, ynydlla-
lOLLME TEeXHOMOrMYeckne CBOMCTBA CbipbS WM MOBbILLAIOWME KAa4eCTBO KOHEYHOro MnpogykTa.
[MopucTble 3anonHUTENM N3rOTaBNMBAIOT NPaKTUYECKN Ha Bceln Tepputopumn PO.

© M.A. Fahratov , 2017

16 MACHINE BUILDING AND ENGINEERING



Components of Scientific and Technological Progress

UDK 72.021; 725.34

Methodology of Architectural Design of
Marine Terminal Complexes

A.V. Korolkova
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Moscow (Russia)

Key words and phrases: architectural planning
solutions; master plan; initial data; methodology.

Abstract: The article considers the methodology
of architectural design of marine terminal complexes.
The proposed methodology consists of four main stages:
obtaining and analyzing the initial data for the construction
site, defining the principal layout of the master plan,
developing architectural and planning solutions, and finalizing
solutions for the “Land plot layout diagram” and “Architectural
design” sections.

Methodology of architectural design is a complex and creative process of solving the
problems of object design. Creating an architectural and planning solution of an object is
influenced by a large number of different factors: climatic, functional-technological, volume-
planning, structural engineering and engineering conditions, architectural and artistic, as well as
urban, economic and operational requirements.

The methodology of architectural design in this particular case is the design of marine
terminal complexes (MTC). The methodology consists of a sequence of sets of techniques and
approaches for the development of the space-planning and architectural solutions of the object.

In this article, only architectural aspects of MTC design are considered. The proposed
methodology can be used to develop “Land plot layout diagram” (LPLD) and “Architectural
design” sections for the MTC project at the stage of the Architectural and Town Planning Solution
(ARPS) and at the “Project” stage.

The whole process of developing the architectural part of the MTC project can be divided
into four main stages [1].

Obtaining initial data for design and analysis of the construction site (Stage 1)

The list of initial materials for the development of the project includes: technical specifications
and data on the construction site, including geology and possible restrictions.

On their basis, the architect conducts a thorough multifactor analysis of the selected
construction site by the following main criteria:

— site configuration and its existing vertical planning;

— the nature of the surrounding buildings, main types of areas of the site to the external
environment (both urban and water surface), as well as the most attractive views from the city to
the site;
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— organization of the external transport network: routes and traffic intensity, trajectories of
people traffic;

— possible options for the organization of a berthing line for vessels of various types.

Dynamics of changes in the modern world of architecture and construction requires the
collection and analysis of architectural and compositional solutions of similar objects, which in
their parameters are comparable to the projected MTC. These materials can be obtained from
literature sources, visual inspection of already constructed objects, and Internet resources.

Developing the layout of the MTC Master Plan (Stage 2)

The development of the layout of the MTC Master Plan involves creating a zoning scheme
of the site [2], which should be based on the transport scheme that defines the traffic of people
and all means of transport.

One of the distinguishing features of the design of the MTC territory is the simultaneous
development of traffic patterns of people and various vehicles. Therefore, the transport scheme
must include:

— the location of sea-going vessels with the display of the berth line configuration;

— the trajectory of movement of all means of transport, indicating the fronts of embarking/
disembarking of passengers;

— routes for the movement of passengers — both at embarking and disembarking from
vehicles and ships; ways of movement of people who are not passengers, but who need to
access to other facilities within the MTC (business center, hotel, trade and public catering
facilities, etc.).

The architect makes options of zoning schemes of the territory simultaneously with
the development of transport schemes. It is important to organize wisely the movement of
passengers, and, in the first place, to achieve the maximum reduction in the length of pedestrian
routes and minimize their intersections with transport passages.

Developing architectural and planning solution of the MTC (Stage 3)

The creation of an architectural and planning solution for the MTC facilities is preceded by
two stages:

— compilation of a functional-technological scheme;

— calculation of areas for individual zones or their groups, which is conducted according to
regulatory documents.

When creating architectural and spatial solutions, the architect develops not only the internal
functional and compositional structure of the building, but also represents the total compositional
solution of the design object exterior [2].

Design solutions for MTC are made by the traditional design pattern, which include:

— plans, sections and facades of the main buildings in the allotted territory;

— selecting general style and color solution of the object;

— solution for construction projects.

Making a three-dimensional solution of the object and further development of its architectural
and planning solution is the most important stage in the development of the object. However, a
more detailed elaboration of architectural structures can have a significant impact on the general
layout of the territory.
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Finalizing architectural solutions for project sections (Stage 4)

The final stage of design involves finalizing the graphic images and text descriptions of the
projected object in the established volume.

At the stage of submitting ARPS, the following materials are prepared:

— explanatory note with the description of the projected complex, with the justification of
the decisions taken and the calculation of the main technical and economic indicators;

— graphic materials, including the situational plan, master plan, plans, sections and facades
of the projected building, three-dimensional images of the territory as a whole and for individual
design objects.

When preparing the ‘Project’ stage, the LPLD “Architectural and planning solutions” sections
are presented. They include:

— an explanatory note describing the selected solutions, a table of technical and economic
indicators for the complex, a description of the accepted architectural, spatial and space-
planning solutions of the facilities;

— graphic images (situational and master plans), transport scheme, vertical planning of the
site, plan of ground masses, landscaping plan, plan of engineering networks; plans, sections
and facades of all buildings and structures on the construction site; three-dimensional images
both of the construction site and individual objects, which give a fairly complete picture of their
architectural and artistic expressiveness.

Obviously, the above design stages can form the basis for the creation of other architectural
objects, but this article proposes an algorithm for developing MTC architectural solutions.

Materials, provided to the Customer after the ARPS stage is completed, are sufficient for
making a decision on further design, adjustment or its cancellation. At the “Project” stage,
materials mentioned above fully comply with the requirements necessary for their consideration
by the Expert Board.
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AHanus npoeKTMpoBaHUA MOPCKUX BOK3aNlbHbIX KOMMJIEKCOB
A.B. KoponbkoBa

@Orb0Y BO «Mockosckul apxumeKkmypHbIl UHCmumym (2ocydapcmeeHHass akademusi)»,
2. Mockea (Poccus)

KnioueBble cnoBa M pasbl: apXUTEKTYPHO-NNAHUPOBOYHbIE PELUEHUS; FreHeparbHbIi
nnaH; UCXoaHble AaHHble; MeToamKa.

AHHOTauus: B ctaTbe paccMoTpeHa METOAMKa apXMTEKTYPHOrO NMPOEKTUPOBaHMS MOPCKMX
BOK3aslbHbIX KOMMJIEKCOB, KOTOPasi COCTOUT U3 YeTblpeX OCHOBHbIX 3TamnoB: MOfy4YeHue U
aHanmu3 WCXOAHbIX [aHHbIX MO YYacTKy CTPOMTENbCTBA, oOnpederieHne MNpUHLMNManbHOM
CXeMbl reHepanbHOro mnraHa, paspaboTka apXUTEKTYPHO-TPaLOCTPOUTENIbHOTO peLUeHUs U
dopmuUpoBaHMe OKOH4YaTerNbHbIX pelleHul pasgenoB «Cxema NnaHUMPOBOYHOW OpraHusaumm
3eMEerbHOro yyacTka» U «APXUTEKTYPHbIE PELLEHUS».

© A.V. Korolkova, 2017
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Linear-Functional Schemes to Manage
Construction in Modern Conditions

M.V. Lysanova, V.D. Sukhov

Yaroslavl State Technical University,
Yaroslavl (Russia)

Key words and phrases: cooperation and combination;
organization and association of participants in the
construction market; corporate barriers; object building
contractor.

Abstract: At present, construction industry requires
organizational tools and methods that ensure effective
management. The purpose of the article is to show the
inability of the current linear and linear-functional system
of organization in market conditions. The hypothesis of
the study lies in the analysis of the characteristics of linear
and linear-functional systems. To do this, it was necessary
to prove the negative aspects of these systems through
horizontal and vertical corporate barriers. The main methods
of research in this article were the analysis of scientific
literature, methods of the theory of management and the
theory of organization. Based on the results of the study, the
authors made conclusions that in the modern construction
industry, the matrix form of the organization improves the
management of the construction industry.

The organization of any contracting construction complex (CCC) is characterized by its local
economic and socioeconomic systems. To form a new CCC means to design and implement
its organizational structure. The introduction of a new or modernized organizational structure
makes it possible to streamline the various links of participants in a construction project, both in
cooperative, organizational forms, and in combination of their activities to achieve the project’s
objectives.

Today, as practice shows, linear and linear-functional organizational structures are most
often used in construction. These structures are based on vertical hierarchical administrative
subordination of structural units. Unfortunately, such structures are inertial, not always adaptive
and sufficiently “rigid”. It can be assumed that the linear and linear-functional principles of such
an organization, apparently, will be of little use for the creation of a modern effective CCC.

Modern, effective linear and linear-functional organizational structures should be clearly in
line with the set of work. Any deviation from the task in terms of volume or content causes
problems with the use of available production capacities (their excess or deficiency), as well as
the discrepancy in specialization and qualification. At the same time, considering them from the
standpoint of inter-firm cooperative interaction of organizations, the relationship of administrative
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subordination between them cannot take place at all. Only strictly contractual relations are
relevant here.

At present, with a variety of forms of ownership, when the former economic (administrative-
economic) attributes are weakened, the structural subdivisions of the classical linear-functional
control scheme of the CCC are separated from one another by horizontal and vertical corporate
barriers. Horizontal and vertical corporate barriers between primary and lower-level general and
subcontractors are due to their own economic interests. The term “corporate (or institutional)
barrier” here is understood as a certain discrepancy in the economic interests of the members
of the CCC.

Corporate barriers are an obstacle to the establishment of cooperative relationships of
participants in any project. The presence of such barriers causes permanent organizational
processes such as acquisitions and mergers in any economic system. It can be said that
the number of various corporate barriers in the CCC (i.e., the number of diverse economic
disagreements among the participants in the construction of the facility) and the intensity of these
processes are directly related to each other. In this regard, the general contractor in the CCC
cannot guarantee to subcontractors that they receive the maximum possible profit within the
framework of the joint project. This is due to the low management potential and manageability of
the relevant structural units of the CCC.

In addition, the quality of managerial decisions of the general contractor with respect to
subcontractors is negatively affected by the congestion in solving management issues “on its
own”. Therefore, any external sub-contractor, not administratively subordinate to the general
contractor can ignore any decision of the latter. In the actual conditions of today’s construction
industry, none of the participants of the CCC takes any serious economic responsibility for their
own decisions. Consequently, this state of management of the CCC does not increase the
investment attractiveness of construction projects [1].

Summarizing all of the above, it can be argued that today the construction industry requires
a different organization that will ensure the dynamic transformation and adaptation of the CCC
under the permanently drifting production program. Our research has shown [2; 3] that in modern
construction industry it is advisable to use a matrix structure, which, as practice has shown, allows
a rapid change in the link and hierarchy of the CCC. The matrix structure will make it possible to
ensure a free and dynamic establishment of cooperative links between the hierarchical levels of
the CCC with the help of economic rather than administrative-economic levers.
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Ponb ﬂMHeVIHO-(*)yHKLlMOHaHbeIX CXeM ynpaBrieHns CTpouTesibHbIM NPONU3BOACTBOM
B COBPEMEHHbIX yCNoBUAX

M.B. JlbicaHoBa, B.[l. CyxoB

@rBOY Bl1O «fpocnasckuli 20cydapCmeeHHbIU mexHU4YecKkul yHugepcumemy,
2. Slpocnaerns (Poccus)

KnioueBble cnoBa u ¢ppasbl: Koonepaums U KOMOWHMPOBaHME; OpraHuMsaumnsa u
obbeanHeHne OesTeNbHOCTU YYaCTHUKOB CTPOUTENBHOIO pPbIHKA; KoprnopaTuBHble Gapbepsbl;
MaTpPUYHbIA NPUHLNUMN OpraHn3aLmnmn oOGbEKTHOrO NOAPSAHOIO CTPOUTENBLHOIO KOMIIIEKCa.

AHHOTauunA: B HacTosllee BpeMs CTpPOUTENbHOE MPOM3BOACTBO TpebyeT opraHuM3aumu,
obecneunBatoliern 3pEeKTUBHOCTL ynpasneHus. Llenbto cTatbn HABASETCA BbISBNEHUe
HecrnocobHOCTM [OENCTBYHOLIUX CErogHs HMHEWHOW W  JNMHENHO-(PYHKLMOHANBbHON CUCTEM
opraHu3auumn NpomM3BOLCTBA B PbIHOYHBLIX YCroBUsX. [MNoTe3a nccnenoBaHust 3akmoyaeTcs B
aHanuse xapakTepUCTUK JIMHEMHOMN N NIMHENHO-(YHKLMOHANBHOM CUCTEM yrpaBreHus. [Ana aToro
HeobxoauMo 6bII0 AoKasaTb OTpULAaTeNnbHbIE CTOPOHbLI AHHBIX CUCTEM Yepes3 ropM3oHTarbHbIE
N BepTuKarnbHble KoprnopaTuBHble Gapbepbl. OCHOBHble METOAbl MCCMEeAOBaHUS B cCTaTbe —
aHanmM3 HaydHoOW InuTepaTypbl, METOObl TEOPUM YMNPaBIMEHMS W TEOPUM OpraHM3aunn.
Mo wToram wuccnegoBaHUMst aBTOpaMu cAenaHbl BbiIBOAbI O TOM, 4Y4TO B COBPEMEHHOM
CTPOUTENbLHOM MPOU3BOACTBE NS MOBbIWEHUS 3PAEKTUBHOCTU YNpPaBieHUs CTPOUTENbHbIM
KOMMIIEKCOM PEKOMEHAYETCHA WCMOMb30BaTb MaTpuyHyro ¢opMy opraHmMsaumm OB6bEeKTHOro
noapsiAHOro CTPOUTENBHOIO KOMMIIEKCA.

© M.V. Lysanova, V.D. Sukhov, 2017

ARCHITECTURE AND CONSTRUCTION 23



Components of Scientific and Technological Progress

UDK 721.02

Selecting Criteria for Space-Planning
Structure of Temporary Mobile Rescue
Stations of the Ministry of the Russian

Federation for Civil Defense and
Emergencies

N.V. Yurgel

National Research Moscow State University
of Civil Engineering,
Moscow (Russia)

Key words and phrases: life support unit; temporary
mobile rescue stations; liquidation of emergencies; Ministry
of Emergency Situations for Civil Defense and Emergencies;
mobile stations; design standards; space-planning structure;
priority life support; assistance to the population; design
rules; redeployment; emergency; functional zoning.

Abstract: In various geographic, social, climatic
conditions of the Russian Federation, one of the main tasks
of the Russian Federation Ministry of Emergency Situations
is the temporary provision of basic necessary conditions for
the health and life of citizens through the temporary mobile
rescue stations. The lack of competent design of temporary
mobile stations that meet all the requirements, rules and
standards, as well as standards for the design of mobile
stations for various emergency situations and conditions in
which assistance is provided to the population, has identified
the main research problems.

The article outlines the ways of solving this problem,
determines the strategy, goals and main directions of the
research. The analysis of the experience of using temporary
mobile rescue stations in Russia with regard to the specifics of
the subjects of the Russian Federation (territorial, economic
and social components of the region) made it possible to
identify the basic requirements, norms and rules for the
design of temporary mobile rescue stations and to ensure
the priority needs of the population, as well as to outline the
main criteria for the formation of the space-planning structure
of temporary mobile rescue stations.

This study allows determining the necessary architectural
and planning guidelines and designate a starting point for the
design of temporary mobile rescue stations of the Ministry of
Emergency Situations of the Russian Federation.
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Recently, the government of the Russian Federation, in collaboration with the Ministry of
the Russian Federation for Civil Defense and Emergencies, has become particularly concerned
with the development of the system of prevention of emergencies in the country, as well as
the liquidation of the consequences of natural disasters. Temporary mobile rescue stations
of the Ministry of the Russian Federation for Civil Defense and Emergencies are becoming
increasingly important due to annual natural, environmental, technogenic, military and biological
social disasters.

The problem of the needs of most countries in solving emergency situations and providing
the population with prompt and effective assistance is broadcast annually in the mass media.
Specialists of the Ministry for Civil Defense and Emergency Situations take an active part in
solving various types of emergencies at home and abroad. In geographical, social, climatic
conditions of different regions of the Russian Federation, as well as in other countries, the main
task besides eliminating the emergency is the temporary provision of basic necessary conditions
for the health and life of citizens. It is important to organize training of rescue groups and supply
technical equipment for the elimination of consequences, but also to provide fast, high quality,
priority life support for the population in the emergency zones.

A special role in the development of temporary mobile rescue stations (TMRS) was the flood
in the Krasnodar region in the summer of 2012. The main task of the Ministry for Civil Defense
and Emergency Situations was the organization in all 83 constituent entities of the Russian
Federation of temporary complex mobile stations in the reserve of rescue units for immediate
assistance to the population of the Russian Federation in the event of emergencies.

One of the main factors reducing the efficiency and high level of assistance to the population
in the emergency zones and decreasing the safety of the population and life support for the
rescue teams of the Ministry of Emergency Situations of the Russian Federation is the lack
of TMRSs that satisfy all the requirements, rules and design standards for various emergency
situations and conditions.

The main objectives of the Ministry of Emergency Situations of the Russian Federation
in different types of disasters are rapid immediate response to emergencies, protection of the
population and territories from emergencies, ensuring the safety of people at various sites of the
Russian Federation, the ability to anticipate any contingencies prior to their occurrence or during
rescue works.

The lack of TMRSs meeting modern design technologies necessary for provision of quality
assistance to victims in emergency zones and ensuring the priority needs of the population and
maintaining the basic life needs of rescuers working in emergency situations has become the
prerequisite for the research and general rules of design of such facilities.

The existing problem determined the direction and purpose of the study - analysis and study
of the space-planning structures available to the Ministry for Civil Defense and Emergencies of
similar facilities.

The analysis of the existing in Russia TMRSs showed that for minimal life support of the
population in the emergency zones it is necessary to organize specialized stations that meet:

+ the rules of planning of the territory, taking into account the specific location (design and
construction practice in the regions of the Russian Federation);

* the requirements and rules for planning of the stations, taking into account all
technological and functional processes for effective work and the minimum necessary level of
life support on the basis of existing norms, rules of standards;

+ certain design requirements for ensuring rapid delivery and deployment in emergency
locations and requirements for building materials used in accordance with safety standards;
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* planning requirements in accordance with various functional and technological
processes, taking into account their joint work;

» design standards based on existing norms and rules for the design of civil buildings;

- safety standards of functional and technological processes of life support of the
population;

» sanitary regulations and standards;

* requirements for the effective use of investment funds and the necessary performance
indicators.

When designing temporary mobile life support stations for emergency zones, as well as
the zones of deployment of rescue teams monitoring the territory, it is necessary to take into
account:

+ natural and climatic features of the location of the dislocation, climatic effects and loads
(GOST 22853-83);

» type of mobility (GOST 25957-83);

» functional purposes of the objects of the post (GOST 25957-83);

» the specific situation in the emergency zone;

* requirements for the conditions of rendering assistance to the population;

» the ability to carry out multiple processes of dismantling, transportation and installation to
new locations;

» the possibility of transportation by road, rail, air and water transport;

» the possibility of installation without using heavy crane equipment [3];

* requirements for building structures, materials — disassembly without significant
destruction of materials [3];

* requirements for installation of the necessary technological, medical and engineering
equipment directly in mobile stations to provide assistance and basic life support for the
population, the possibility of built-in equipment and furniture;

+ the ability to quickly change the planning solution of temporary rescue stations,
depending on the needs of people [3];

» costs and performance indicators.

In order to determine the criteria for the formation of the spatial planning structure of
temporary mobile rescue stations of the Ministry of the Russian Federation for Civil Defense and
Emergencies, a study was conducted, the subject of which was the experience of using mobile
rescue camps in the Bryansk Region, the Stavropol Territory, the Rostov Region and the Yamal-
Nenets Autonomous District, as well as at the exhibition organized by the Academy of Civil
Defense of the Ministry of Emergencies of Russia in Novogorsk.

Temporary mobile rescue stations represent a mobile complex (town) of the primary life
support of the population in the emergency zone (mobile complex). This is a set of autonomous
technical means and stocks of material resources adapted for independent movement or
transportation to emergency zones on various modes of transport intended to supply the
affected population with vital supplies and (or) no-consumer services, basic necessities and
medical support [2].

In the process of studying the objects of the mobile complex, as well as the demonstration
facilities of the Ministry of Emergency Situations of the Russian Federation, taking into account
the experience of organizing mobile camps in various regions of the Russian Federation, the
main criteria for the formation of the space-planning structure of the TMRS were identified. They
include.

» The territorial location is one of the main factors influencing the planning structure of
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the TMRS. The natural and climatic factor is the relief (the mountainous terrain, the plain),
the climatic features of the region, the Arctic zone. The social factor (religious and national
characteristics of a particular region, the number of affected populations) also plays a direct role
in the proper organization of the TMRS. Depending on the zone location, there are two types.

1. Autonomous location is in an open area, outside the urban area or in an area where the
use of urban buildings is impossible. In this case, the maximum equipment should be located in
life support units.

2. Combined location is the combination of temporary life support units with existing
buildings (stationary buildings), suitable for temporary organization of life support (various social
infrastructure objects).

The types of planning of the TMRS are also determined by the size and form of the land plot.
In many conditions, rational and linear types of planning are rational. The fan type contributes
to a significant expansion of the TMRS. The linear type of planning is often used along the
transport highway (snowstorms on the M4 motorway in the Rostov region in 2015) and along
the coastline. Linear planning is marked by greater rationality, providing a clear functional
organization, the shortest connections between functional zones, maximum concentration of
buildings, economical use of engineering communications and reducing the number of their
intersections. Linear planning is used when placing TMRS along transport highways and the
coastal strip. The linear layout is most rational for cold climate conditions with an outside air
temperature down to —40 °C [1].

Rectangular, concentric, free, mixed and compact types of layouts are also applicable.
Compact layout gives comfortable conditions in different climatic conditions.

* The functional process represents a combination of two areas of functioning: creating
conditions for a competent coordinated work of a team of specialists of the Ministry of Emergency
Situations of the Russian Federation in specific emergency situations and providing priority vital
needs of those affected by emergencies.

The competent planning organization of the TMRS is based on functional zoning, which
brings clarity to the compositional and constructive schemes of organization of the territory.
Based on the design features of mobile buildings and structures, as well as the safety of
functional processes and the specific location of the site, it should be noted that the main view
is horizontal zoning. The grouping of the basic and auxiliary units of functional zoning should be
carried out in three directions.

1. Organization of life support for the population and rescue teams involves the main
functional blocks of zoning including residential, communal, household, and food supplies,
as well as the block providing basic social needs of the population (post office, bank, police,
humanitarian aid point, point of contact).

2. The organization of the operational process of the rescue team is in the operational
headquarters of the Ministry of Emergency Situations, including the control center, the unit
for the crew on alert, the medical unit, the training unit, the technical unit (storage of special
equipment and special vehicles), a special purpose unit, etc.).

3. Secondary functional processes include the point of gathering people, car parking, and
the technical equipment unit to meet the basic needs of the population (power unit).

The functional interaction of the units should be built depending on the natural and social
characteristics of a particular locality, which will make it possible to organize the connections
between the main zones correctly and expediently. The size and spatial organization of the
TMRS units is generally determined by internal features resulting from the nature of the action,
the number of participants in the process, the necessary equipment and equipment of basic and
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auxiliary life support units. [4].

» The technological process is connected with the process of training specialists for
prevention of emergencies, and with the specifics of the work of the specialists of the Ministry
for Emergency Situations in a particular situation [5]. The organization of the work of the rescue
team is based on technological features of the work to prevent and eliminate emergencies of
various types. The sequence of operations and technical equipment set the main vector of the
planning organization of the operational headquarters and space-planning solution of the units
of the Ministry of Emergency Situations.

When designing such stations, it is also necessary to take into account possible changes in
both functional and technological processes.

» The temporary criterion is the duration of the life support of the population and the rescue
team of the Ministry of Emergency Situations of the Russian Federation that directly affects the
supply of the TMRS. When organizing temporary stations, the possibility of their re-equipment
into stationary life-support stations should be taken into account.

Given the revealed criteria for the general planning layout of the TMRS facilities, the list and
composition of the required units was drawn up, the basic planning procedure was determined
according to the functional and technological processes, the direction of work and the existing
regional problems. The conducted research allows creating the necessary architectural and
planning guidelines and marking the starting point for the design of temporary mobile emergency
rescue stations of the Ministry of Emergency Situations of the Russian Federation.
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OnpeaeneHune KputepueB POPMUPOBAHUA OO HLEMHO-NITAHUPOBOYHOWN CTPYKTYPbI
BpPEeMeHHbIX MOOGUNbHbIX cnacaTenbHbIX noctoB MuHucrepcrtea Poccuimckon ®egepauum
no genam MO n YC

H.B. KOprenb

@Orb0Y BO «HauuoHanbHbIl uccriedogamernbckuli Mockosckuli eocydapcmeeHHbIU
cmpoumerbHbIU yHusepcumemy», 2. Mockea (Poccusi)

KnioueBble cnoBa u pa3bl: 6ok kKnsHeobecneyeHns; BpPEMEHHbIE MOOUIbHbIE
cnacaTenbHble nocTbl; nukBngauna YC; MuHMCTEpPCTBO YpesBblYalHbIX CUTyauun MO Aenam
O n YC; MobUnbHbIE MOCTbI; HOPMbI MPOEKTUPOBAHUS; 06 BLEMHO-MNTAHMPOBOYHASA CTPYKTYPA;
nepBooyepenHoe kusHeobecneyeHne; MNOMOLLb HaCeNeHuio; Mnpasuna MNPOEKTUPOBaHUS;
nepegucnokaums; YpessblyanHas cuTyaums; yHKLUMOHaNbHOEe 30HMPOBaHUE.

AHHOTauusa: B pasnuuHbix reorpadmnyecknx, CoumarnbHbIX, KIUMaTUYECKUX YCIOBUAX
permoHoB P® ogHon 13 mmaeHbiXx 3agad nepeg MUC P® B 4pesBblualHbIX CUTyaLMUSIX
pPasnNUYHOro XxapakTtepa CTaHOBUTCS BpeMeHHOoe obecrneyeHne OCHOBHbIX HeobXoauMbIX
YCNOBWI ANSA 340POBbS U XU3HW rpaxkaaH NocpeacTBOM BPEMEHHbIX MOBUITbHBIX CnacaTenbHbIX
noctoe (BMCI). OTcyTcTBME rPaAaMOTHOIMO MPOEKTUPOBAHUS BPEMEHHBLIX MOOUIIbHBIX MOCTOB
MUYC P®, oteevatowwmx BceM TpebOBaHMAM, MNpaBuriaMm M HOpMam, a Takke CTaHgapTam
NPOEKTUPOBAHNSA MOBUITbHBIX NOCTOB C YH4ETOM PasfNYHbIX HELUTATHbIX CUTYauui 1 yCNoBuK, B
KOTOpPbIX MPOM3BOANTCS OKaszaHWe NOMOLLM HaCENeHWo, ONpeaenuio OCHOBHY npobrnemartuky
nccnegoBaHus.

B ctatbe o603HayeHbl NyTV pelleHus JaHHOW npobrnembl, onpeferneHbl cTparterns, uenb
WU OCHOBHble HanpaeneHus mccnegoBaHus. AHanua onbiTa ncnonb3osaHus B Poccun BMCIT,
yunTbiBaa cneumduky cybbektoB PP (TeppuTopuanbHas, 3KOHOMMYEcKass U couunarnbHas
COCTaBnALME pernoHa) M HanpasneHus okasbiBaeMOM MOMOLUM HaceneHuio BO BpeMms
nukBngaumm nocnegcteun YC, nossBonun BbIBUTb OCHOBHble TpeboBaHWs, HOPMbl U
npasuna NPOEKTUPOBaHUS BPEMEHHbLIX MOOMUIbHbLIX ChacaTernbHbIX MOCTOB ANs obecneveHus
nepBooYepeaHbIX MNOTPeOHOCTEN HacemneHus, a Takke 0003Ha4YUTb OCHOBHbIE KpUTEpUM
hopMUpoBaHNA O0OBEMHO-NNAHNPOBOYHON CTPYKTYPbl BPEMEHHbLIX MOOUIbHBIX ChacaTenbHbIX
NnocToB.

[daHHoe wuvccnegoBaHue  MNO3BONSET  onpedenuTb  HeobXoauMble  apXUTEKTYPHO-
NSIaHUPOBOYHbIE OPUEHTUPLI M 0BO3HAUMTL CTAPTOBYK TOYKY AN Hayana npoekTUpOoBaHUS
BPEMEHHbIX MOBUITbHBIX cnacaTenbHbix noctoB MYC Po.
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Abstract: The paper deals with the perspectives
connected with the role of the regional labour market in the
context of transformations of the regional work force and
consequences of this process for sustainable development
of the region. It creates prerequisites to increase the level
of economic security of the region, social and economic
alignment, decrease social tension and increase opportunities
for purposeful regulation of the regional workforce, including
the interregional labour migration.

The major role and the place of the regional labour market in the context of ensuring
sustainable development on regional and interregional level is explained by participation of the
labour market throughout the process of transformation in a triad “human potential — labour
potential — human capital”.

The level of development of any region is directly connected with the resource capacity,
state and extent of the region resources utilization, including its workforce, which is originally
shown in the form of the human potential (Fig. 1) [2; 4; 6].

The necessity of realization of the transformation process of “human potential — labour
potential — human capital”’ into the regional resource is caused by the fact that for ensuring
economic security of the region and, in general, sustainable regional development there have to
be both sufficient amount and right nomenclature (spectrum) of the region resources, including
the workforce.

The region work force performs a triple function. Firstly, it provides resistance of the regional
economy to the crisis phenomena (that allows keeping the level of regional socio-economic
indexes at the accepted level during the crisis period). At the same time, the level of acceptability
of socio-economic indexes, being immanent for the concrete region, has to be defined for each
region separately, and that has to be a subject of a separate research. Secondly, it provides a
possibility for a post-crisis recovery of the regional economy (that brings regional socio-economic
indexes rather close to pre-crisis level into rather short period). Thirdly, it provides functioning
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Fig. 1. Transformation of human potential into the regional resource

of the regional economy during the crisis period at the minimum acceptable level, i.e. a cut-off
point (that allows keeping the minimum level of socio-economic indexes for the region, without
demanding additional exogenous resources).

The implementation of this triple function is in many respects reached as a result of labour
market mechanisms.

On the one hand, the regional labour market represents the instrument that provides
transformation of the labour potential into the human capital. On the other hand, the regional
labour market represents the instrument of alignment of labour and social disproportions through
the organization of interaction of employers and job applicants, including potential workers. Thus
it promotes social wellbeing and increases social and economic stability and economic security
of the region.

In the context of this article, the potential workers are full or part-time employees and also
those who do any paid work (public or civil service), who are not completely satisfied with working
conditions, and under certain conditions are ready to take a free vacancy at any organizations,
in particular, governmental bodies, enterprises, etc. [1; 7].

Now we can investigate the structure of the regional workforce.

If we consider traditional division of regions into labour-abundant and labour-deficient and
look more closely into, it is possible to use a concept of a necessary and an excess workforce of
the region that exists in any region (even labour-deficient region). So it is obvious that available
workforce can be divided (to some reliability) into two groups — necessary (relevant) resources
and abundant (excessive) resources (Fig. 2).

The abundant (excessive) workforce of the region is the part of the workforce that cannot
be fully used in the labour processes of the regional economy. These people are not interested
in retraining, professional development and other types of adaptation in structure of regional
labour market, and thus they cannot be transformed into the human capital of the region.

It should be noted that one of the main problem of interregional labour market system is
giving jobs (place of employment) to this category of citizens, who might be adequate to their
labour potential in other regions where their competences are demanded.
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Fig. 3. Transformations taking place in the conditions of the regional labour market

The necessary (relevant) workforce of the region is the part of the workforce whose labour
potential is demanded in the regional labour market. They have the necessary competences
or can acquire them by training, retraining, professional development and other types of
adaptation in the structure of the regional labour market. As a result, this type of workforce can
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be transformed into the human capital of the region (resource of the region).

In this context, we are interested only in the regional workforce, while natural resources
of the region, the level of security of the region and both the level of development and uses
of these resources, their interaction with the workforce and labour market are not of serious
concern to this study. The regional infrastructure and its elements in this context are of interest
only from the perspective of a possibility of utilizing the regional labour capacity, its involvement
into processes occurring in the labour market.

We consider the transformation process of “human potential — labour potential — human
capital” into the regional resource in conditions of the regional labour market functioning (Fig. 3).

It is important to understand that the condition of the labour market in many respects
depends on factors, influencing the economy of the region (its growth, stagnation, loss in
performance), and also the processes connected with the labour market regulation [3]. Knowing
the trajectory (path) of the changes happening in the economy under the influence of the crisis
phenomena, it is possible to predict changes, which will happen in the labour market, and to
respond appropriately.

References

1. Zakon RF ot 19.04.1991 Ne 1032-1 (red. ot 15.07.1992) O zanjatosti naselenija
v Rossijskoj Federacii [The Law Of The Russian Federation of April 19, 1991 No 1032-1
(as of 15.07.1992) On the Employment of the Population in the Russian Federation] [Electronic
resource]. — Access mode : https://www.lawmix.ru/zkrf/2117.

2. Kurnyshey, V.V. Regional’naja jekonomika. Osnovy teorii i metody issledovanija : ucheb.
posobie [Regional economy. Fundamentals of the theory and methods of research : textbook] /
V.V. Kurnysheyv, V.G. Glushkova. — M. : Knorus, 2016. — 280 p.

3. Malinin, A.M. O nekotoryh podhodah k harakteristike rynka truda i ocenke urovnja
social’no-jekonomicheskogo razvitija regiona [On some approaches to characterizing the labor
market and assessing the level of social and economic development of the region] / A.M. Malinin,
D.A. Andreeva // Uchenye zapiski Mezhdunarodnogo bankovskogo instituta. — 2016. — Ne 17. —
P. 8-16.

4. Rajzberg, B.A. Gosudarstvennoe upravlenie jekonomicheskimi i social’nymi processami :
ucheb. posobie [State management of economic and social processes : textbook] /
B.A. Rajzberg. — M. : INFRA-M, 2010. — 384 p.

5. Rynok truda, zanjatost’ i zarabotnaja plata // Federal’naja sluzhba gosudarstvennoj
statistiki: Oficial’nyj sajt [Labor market, employment and wages // Federal State Statistics
Service: Official website] [Electronic resource]. — Access mode : http://www.gks.ru.

6. Kuznecov, S.V. Scenarnye uslovija i prognozirovanie dolgosrochnogo razvitija jekonomiki
regiona : monografija [Scenario conditions and forecasting of long-term development of the
region’s economy : monograph] / pod red. dokt. jekonom. nauk S.V. Kuznecova, dokt. jekonom.
nauk V.E. Rohchina. — SPb. : IPRJe RAN; GUAP, 2014. — 140 p.

7. Trudovoj kodeks Rossijskoj Federacii ot 30.12.2001 No 197-FZ (red. ot 03.07.2016)
(s izm. i dop., vstup. v silu s 01.01.2017) [The Labor Code of the Russian Federation of
December 30, 2001 No 197-FZ (as amended on July 3, 2016) (as amended and supplemented,
effective from 01.01.2017)] [Electronic resource]. — Access mode : http://www.consultant.ru/
document/cons_doc_LAW_34683.

ECONOMIC SCIENCES 33



Components of Scientific and Technological Progress

PernoHanbHbIM pbIHOK TpyAa:
TpaHcdopmauusa YenoBe4vecKkoro noteHumana, TpyaoBoro noreHuuana
U YenoBevyecKoro kanutana

A.M. MaJ'IVIHI/IH1, O.A. AHﬂ,peeBa2

'roy BO «CaHkT-lNeTepbyprckmii rocyaapCTBEHHbIN SKOHOMUYECKUIA YHUBEPCUTETY,
r. CankT-lNeTepObypr (Poccus);
2AHO BO «MexayHapoaHbIn 6aHKOBCKUA UHCTUTYTY,
r. CaHkt-lNeTepbypr (Poccns)

KnioueBble cnoBa M ¢pasbl: TPyOOBble PECYPCbl PErMOHA; YernoBeYeckuii noTeHuman;
TPYAOBOW MOTEHLMan; YernoBeYeckuin Kanutarsn; pblHOK Tpyaa; YCTOMYMBOCTb PErMoHarnbHoro
pasBuUTHS.

AHHoTauus: B cTaTbe paccmaTpuBaloTcs NepcrnekTMBbl, CBA3aHHbIE C POSbH PermoHanbHOro
pblHKa Tpyda B KOHTEKCTe TpaHcqopMauui pernoHanbHon paboyeit cunbl U nocneacTBUsiMu
3TOro npovecca Ans yCTOMYMBOro pasBUTUS pernoHa. To cosgaeTt Npeanochbiyiki K NOBbILLEHWIO
YPOBHSI 9KOHOMUYECKOW 6e3onacHOCTU permoHa, coumnanbHO-3KOHOMUYECKOMY BblpaBHUBAHMUIO,
CHWXEHUIO couMarnbHOM HanpshkeHHOCTU M K peanu3aumm BO3MOXHOCTEN LierieHanpaBneHHoro
perynupoBaHusi UCMONb30BaHUA TPYOOBbIX PECYPCOB pEernoHa, B TOM YUCNe C Y4EeTOM
MEXpEervoHanbHoOW TPYAOBON MUrpaLmu.

© A.M. Malinin, A.D. Andreyeva, 2017
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Abstract: The article explore the existing problems
in the system of internal quality control of audit services.
The author gives recommendations on the introduction of
methodological developments on the organization of internal
quality control of audit services.

The problematic issue of the organization and the implementation of audit quality control are
inherent without exception to the entire world community. In Russia, in accordance with Article
10 of the “Law on Auditing Activity” No 307-FZ, the quality of auditing activities is ensured by the
external and internal control over their implementation.

The relevance of the issue of quality control lies in the changes that have recently been
made into the current legislation through the introduction into the lawful operation in the
Russian Federation of International Standards on Auditing (ISA) developed by the Council for
International Standards on Audit and Assurance of Authenticity (IAASB) and the International
Federation of Accountants (IFAC ). Audit organizations need methodological support in ensuring
quality, methods of control, as well as economic evaluation of the effectiveness of ongoing
activities. Lack of scientific and practical study of these issues determines the relevance and
significance of this topic.

The system for checking the quality of the work of individual auditors and audit organizations
(AO) by external auditors is established by an authorized federal body that can conduct such
inspections on their own or delegate the right to conduct such audits to accredited professional
audit associations (hereinafter — self-regulating auditor organizations, SRAOs) with respect to
its members.

With regard to the system of internal quality control, each company should establish,
regularly maintain and develop its own internal quality control system to ensure that the audits
conducted by this organization fully comply with the regulatory documents governing audit
activities. Internal quality control should be organized by the audit company itself, taking into
account all the individual characteristics of the company; this form of control is called internal
control.

In accordance with the requirements of the “Law on Auditing Activity” No 307-FZ, the AOs
and individual auditors are obliged to establish and follow the rules of internal quality control of
their audits. The requirements for these rules are regulated by the following Federal Auditing
Standards (Standards) (hereinafter referred to as “FAS”): No 7 “Quality control of audit tasks”;
No 34 “Quality control of services in audit organizations”. However, in view of the recent
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legislative changes, the introduction of the ISA, it is necessary to take into account both these
recommendations and requirements.

Recommendations for Internal Control named in ISA 220, “Quality Control in an audit of
financial statements”, on the basis of which FAS No 7 “Quality control of auditing” was developed.

Thus, internal audit quality control should be conducted and monitored by the audit firm
independently in accordance with FAS No 7, which regulates the quality control of tasks
performed during the audit, which in its essence is analogous to MCA 220 “Quality Control in
an audit of financial statements”. Moreover, one can really see that many of the theses and
positions of the standards are quite similar, and sometimes even identical. However, the most
detailed description of audit procedures in Russian regulations is still significantly different from
international standards.

Therefore, the problem of improving the quality is relevant for Russian audit. At the same
time, neither in the domestic nor in the world practice have been established an unambiguous
definition and criteria for the quality of the audit. In connection with the foregoing, an important
direction in improving the quality of auditing is the generally accepted and legally stipulated
measuring criteria.

The system of such measures of audit quality may include, first, adherence to the
requirements of audit standards (both federal / international and internal), secondly, the presence
of appropriate audit evidence sufficient for a reasonable opinion on the appropriate reliability of
the auditor’s balance sheet, and thirdly, the methods used for auditing. The need to take into
account the third quality criterion will be based on the fact that multiplying the cost savings for
conducting an audit can lead to an economic inexpediency of audit (from the entrepreneurial
perspective).

From all this it follows that the development of intra-firm standards is an important
moment in the way of bringing auditing activity in Russia closer to international standards.
The development and practical implementation of these standards will contribute to improving
the quality of inspections, the effectiveness of their results, the beneficial understatement of
the complexity of formal audit work. The availability of a well-developed system of intra-firm
samples and standards, as well as its methodological support, will serve as an indicator of high
professionalism and high reliability of the audit company’s activities, and compliance with it will
not be superfluous, but a kind of additional confirmation of the results of the audit.

The main weaknesses in the organization of internal quality control are as follows:

1) auditing is a relatively new type of services, the quality of which in the Russian Federation
is slightly lower than in the countries where auditing was introduced much earlier;

2) the formation of an internal quality control system calls for substantial financial costs and
entails an increase in the prices of concluded auditing services contracts;

3) many audit organizations are very serious about the integrity of the audit. However, there
are no widely used methods for justifying the cost of bona fide audit services. It is for this reason
that honest auditors cannot rise up against unscrupulous opponents, underestimating costs at
the expense of a lower contract price, due to the fact that “unscrupulous” auditors do not give
proper sensitivity to audit procedures and collect sufficient evidence to form an appropriate
judgment;

4) lack of strong regulatory framework.

The further development of the audit requires strengthening its regulatory framework,
maintaining the basic principles of auditing, without which audit, as a service sector, may lose its
independence and become a form of departmental control. This is currently the main problem
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of auditing, the solution of which depends not on the individual representatives of the audit
services, but on the collective decision.

All of the above complex issues are manifested in the formation of the internal control
system of the audit firm. At the same time, a significant part of the problems can be solved
by adopting new laws or by developing methodological recommendations on internal quality
control. To make these issues more quickly promoted, the audit community, represented by
SRAOs, audit firms and the auditors of the Russian Federation, should also take the initiative.

In the opinion of the author, the main ways of further development of internal audit quality
control in the Russian Federation can be as follows:

— development of methodological recommendations on the organization of internal audit
quality control standards, as well as their regular improvement in accordance with legislative
changes;

— establishment of a clear circle of users of the results of quality control;

— determination of the mechanism for informing the management of the audit firm about
the facts of non-compliance with the requirements of the ISA in quality assurance;

— development of scientific materials to improve the qualifications of practicing auditors in
theoretical and methodological principles and practical skills of conducting internal audit quality
control.
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AHHOTauusa: B cTaTbe paccMOTpeHbl BOMPOCbI MMEKLMUXCS MPOBremMHbIX MOMEHTOB
B CUCTEME BHYTPEHHEro KOHTPONS KayecTBa ayauTOPCKMX YCNyr, a Takke pekoMeHAaumu
Mo BHEAPEHUI0 METOAMYECKMX pa3paboTok MO opraHusauum BHYTPUPUPMEHHOTO KOHTPOIS
KayecTBa ayguMTOPCKUX YCHyT.
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Abstract: The article analyzes regions of Siberian
Federal District by the level of innovation development,using
multidimensional statistical analysis, and considers the
system and process approach in managing the innovative
structure of the Siberian Federal District regions.

The current period of development of the Russian economy is defined as innovative.
The creation and modernization of the innovation structure in the constituent entities of the
Russian Federation is the main vector for improving innovation activity in general. In this
regard, issues of evaluating and determining the prospects for the development of an innovation
structure are becoming topical. Therefore, there is a need to identify the main trends in the
development of science, to study the latest achievements in research and development, which
will serve as a basis for innovationsat the enterprises.

In this connection, the issue of improving innovation statistics in the regions of the Russian
Federation is of particular importance [4].

The statistical analysis and analysis of the formation and development of the innovative
structure of the regions of the SFO conducted within the framework of this study made it possible
to draw a number of conclusions:

1) An imbalance in the development of the innovation system of the regions, which
manifests itself as a structural shift towards the manufacturing and technological sectors, is
observed.

2) Under development of key elements of innovative enterprises in the regions: sales,
information and personnel components, which should provide the so-called “technology corridor”
for introduction of innovations, hinders the introduction of innovations.

3) The formed innovation structure in a number of regions is a structure for the generation
of ideas, but not for the development of innovative entrepreneurship.

To provide methodological support of the process of formation of effective innovation
infrastructure of the region, we consider it necessary to integrate the mechanism of the
innovative elevator with the general scheme of the region’s innovation infrastructure.

In this regard, in Table 1, we present the stages of the implementation of the innovation
project.

Achieving the goals of innovativeresearch and technology development of the Siberian
Federal District involves solving the problems of building a management system that takes
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Table 1. Stages of implementation of the innovation project.

Management stage Stage description
Diagnostics
Evaluating and describing subsystems Structuration
Forecast
Analysis
Determining subsystem elements Selection
Creation

Determination
Finding dominant elements of system Representation
Development

Integration

Organizing subsystems interaction Innovation program development

Innovations
System development Investment
Replacement

into account a large number of economic entities that form a regional innovation structure. In
this regard, it seems important to use a systematic approach aimed at organizing effective
management of the innovation structure of the region [3].

It should be noted that the systemic approach presupposes systemic regulation of the
innovative development of the region as a consciously organized set of conditions, priorities
and restrictions on the transformation of its individual elements [5]. Accordingly, the following
managementblocksshould be distinguished:

— regulation of the relations of the subjects of the innovation system of the region with the
external environment;

— management of changes in the innovation environment of the region;

— management of the functioning and development of the innovation structure of the
region [1].

Modern trends in the development of the economy assume a systemic integration of
scientific and innovative activities; this is due to the transition to an innovative path. This calls for
the use of a systematic approach in conjunction with the process approach, which in classical
science is interpreted as an impact on production to achieve a specific goal using a continuous
chain of logically interrelated managerial functions. The application of the process approach
in the management of the scientific and innovative structure of the Siberian Federal District is
connected with the organization of integration linksamong the subjects of the system. In this
connection, there arises the need to analyze the whole multitude of processes in the regions
[7]. Exclusively in this case, it is possible to identify and formulate development goals and
objectives, define the integration processes and interrelations created by the management, and
create conditions for generating innovations.

Summarizing the foregoing, we can say that the systemic approach is used to define the
management elements of the development of the innovation structure of the region, while the
process approach is used to form the integration interaction of the subjects of the system.
Thus, we van conclude that in order to build a strategy for the development of the scientific and
innovative structure of the Siberian Federal District, it is necessary to use system and process
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approaches inseparably [6].

The conducted qualitative analysis of the classification of subjects showed that the
relationship between socio-economic and innovation-scientific development of the regions is
relatively weak. However, there is another connection: territorial entities with a high level of
economic development are either innovative or scientifically developed.

We can distinguish the following types of regions based on the most important components
of innovative development of regional systems: low active; medium active; scientifically active;
innovatively active.

Thus, the territorial differences in scientific and innovative development lead to an imbalance
in the innovative structure of the district as a whole. We propose stages of implementation of
the innovative project as a basis for developing the strategy of innovative development of the
district, based on the continuous use of the system and process approaches. These approaches
will contribute to the emergence and establishment of new forms of interaction among regions,
the rational use of resources for the development of innovation infrastructure.
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Abstract: This article focuses on selected aspects of
social work with offenders within the Russian criminal justice
system. The article identifies the goals and objectives of
correctional social work, characteristics of social work at
correctional facilities, and relevant methods and practices.

The current system of criminal justice reforms emphasises the need to revise the very
essence of social work with offenders, which is aimed at the resocialisation, adaptation, and re-
adaptation of convicts, prisoners awaiting release, and ex-convicts. This necessitates devising
effective methods for supporting offenders, developing post-penitentiary rehabilitation practices,
and identifying the role and essence of social and instructive work at correctional facilities.
The above makes the development of correctional social work and the training of qualified
specialists in the field an important task.

International researchers identify the following major objectives of social work in the
criminal justice system: giving recommendations, providing information, and assisting the
court in imposing a sentence; adhering to sanctions imposed by the court; developing and
introducing effective crime prevention programmes; supporting offenders prior to and after the
release; facilitating resocialisation [6]. Veronica Coulshed and Joan Orme argue that a social
worker specialising in support for offenders should strive to minimise the damage caused by
imprisonment and contribute to the social and psychophysiological welfare of offenders during
imprisonment. Other objectives include support for offenders in changing their criminal behaviour
and lifestyle and the development of a realistic plan of post-penitentiary rehabilitation using a
wide range of social connections [3].

According to E.I. Kholostova and A.S. Sorvina, social work at correctional facilities has certain
characteristics distinguishing it from other areas of social work. Firstly, it takes place within a
closed, isolated system characterised by low publicity. Secondly, the object of correctional social
work is people with a high social ill-being index, experiencing increased levels of stress. Thirdly,
correctional social work is conducted amid the ‘struggle between two irreconcilable ethical and
legal concepts’. Fourthly, pursuing the same goals as penitentiary institutions do, social work
is closely connected to criminal penalty enforcement. Fifthly, correctional social work does not
terminate with the period of imprisonment, it continues during post-penitentiary rehabilitation
of offenders. Finally, a social worker occupies a special position in the criminal justice system,
being a mediator between the state and the citizen and between the ‘philosophy of the criminal
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world and the philosophy of punishment’ [9, p. 296].

Drawing on international research on the “therapeutisation” of penitentiary facilities,
A.V. Babushkin argues that the engagement of the outer world in the “sanitation” of a
penitentiary facility is possible through importing specialists and services (consulting offenders
on legal, medical, insurance, financial and other issues); exporting the facility’s services to the
society; organising social events bringing together members of the community and convicts at
the facility; providingreality beyond the facility experience, i.e. giving offenders an opportunity to
leave the prison walls; engaging relevant stakeholders in social work with offenders (employers,
NGOs, etc.); organising meetings with the community, etc. [1].

A number of authors — S.A. Luzgin, M.I. Kuznetsov, V.N. Kazantsev and others — emphasise
the distinguishing features of social work at correctional institutions. These are the dominance
of prison subculture, criminogenic interpersonal communication, a lack of conventional
communication, prevalence of criminal methods of conflict resolution, violence and abuse,
unfavourable social and psychological background, and an increased risk of violence and abuse
[11]. M.V. Sorokin supplements this list with such features as close attention of international
organisations to social work in prisons and problems with the detection of offenders refusing to
obtain identifications, which makes it impossible to verify their right to social support [5].

Margaret Show believes that a specialist in social work with offenders should be able to:
assess the danger that offenders pose to themselves and the others; assess the personal and
social needs of convicts; assess the risk of a relapse (which requires collaboration with other
specialists); carry out strategic planning and consult specialists working in the criminal justice
system (penitentiary facility staff), including organising trainings for such specialists; work with
the families of offenders and other members of offenders’ social networks; work with convicts
individually and in groups; prevent addictive behaviour; support for convicts during preparation
for release; develop coordination programmes and initiatives aimed to reduce the risk of a
relapse; assess and monitor social programmes implemented at penitentiary institutions [10].

A. Roberts and D. Springer emphasise that a specialist in social work in the criminal justice
system should have: basic knowledge for direct social work practice with clients (planning,
administration, and management of social services within the criminal justice system);
opportunities to develop skills in the criminal justice system through the use of internships to
gain “hands-on” practice experiences in planning and administration; skills in interprofessional
cooperation and managing change; expertise in the public social policy, programme
development, and support for offenders; preparedness to develop personal qualities (empathy,
sociability, stress resistance, etc.) [8].

To achieve the goal and objectives of correctional social work, a social worker uses various
methods and practices — individual and group work, training, and rehabilitation. Using the
cognitive, behavioural, and dynamic methods of consulting in individual work with offenders, a
social worker helps them to satisfy their basic needs, broadens their horizon and encourages
creativity, gives recommendations on organising life during imprisonment, helps to build up self-
confidence, encourages independence, proactivity, and responsibility, and provides support.
Based on the same methods, group therapy is aimed at preventing violence, sex crimes, and
drug and alcohol abuse and developing the skills of interpersonal communication both among
offenders and between offenders and their families.

Training programmes developed and implemented by social workers at correctional
institutions make it possible for offenders to mobilise new resources and make use of the time
spent at the correctional institution. Training programmes can be divided into two large groups:
formal training (for instance, obtaining vocational education) and informal training (group
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activities, workshops, projects, individual dedicated events, and special initiatives aimed at all
prisoners at the institution).

The rehabilitation programmes implemented by social workers are part of the process
preparing an offender for release and reintegration into society. Under the supervision of social
workers, recently released offenders take jobs, enrol on training course, take part in therapy,
etc. [4].

Specialists in correctional social work carry out their professional duties under very unusual
conditions and correctional social work has a number of unique characteristics. Thus, specialists
in social work with offenders require specific knowledge and skills to manage stress and
develop programmes aimed to secure positive changes in the personal qualities and behaviour
of offenders.
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Abstract: For many centuries,the diplomatic service of
Great Britain retained the leading position in the development
of both domestic and foreign policy decisions, while being
based on two opposite tendencies: the preservation of
traditions and the ability to change. Britain’s foreign policy
strategy consists of two components — continuity, which
can be traced for a long time, and variability, i.e. constant
adaptation to the conditions of a new historical era.

The Diplomatic Service of Great Britain is one of the oldest in Europe; its traditions have
been formed for centuries. England became the third country after the Netherlands and Denmark
that, according to the law of the Parliament, recognized the political and diplomatic immunity of
foreign diplomats and thereby made a huge contribution to the codification of the science of
diplomatic law. The Foreign Office, established in 1782, became one of the most influential
ministries, helping to promote British interests around the globe. In 1911, the Charter of the
Diplomatic Service was adopted in England, which became a code of conduct for a diplomat.
The British Empire had a tremendous impact on the world politics.

However, in the twentieth century, the country faced significant changes in policy. After
the First World War, Britain in fact passed the peak of its power, and after the Second World
War, besides, it also lost almost all its colonies and possessions. In the second half of the
twentieth century, as the empire disintegrated, there was a shift in the self-identification of
British citizens, with long-term consequences for the country’s foreign policy. In the country,
the national movement became more active and led to a change in the self-consciousness of
the people, who from now on considered themselves not British, but Scots, Welsh, Irish and
English, respectively. This led to the fact that foreign policy ceased to be centralized and unified,
it increasingly began to manifest not coinciding with the British aspirations of other ethnos of
Great Britain. In the second half of the twentieth century, the Foreign Office was a ramified,
extensive department that had links to the bureaucratic apparatus and the ruling strata, and had
the ability to exert political influence.

As far as the diplomatic service is concerned, it lacked the dynamism in conditions of the
world’s variability, yet it retained the representative style of work. The use of force in international
affairs led to the degradation of the diplomatic art of the country and a decrease in the role of the
diplomatic service in matters of foreign policy. Gradually, the government’s course delayed the
service from the solution of significant tasks and the search for ways to establish international
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contacts. The leaders of British diplomacy failed to create a balanced system of institutions and
units both inside the state and beyond, increasing disagreements appeared due to the increase
in staff.

Proceeding from the above situation, the British government realized the necessity of
reforming the country’s diplomatic service, as a result of which, on October 17, 1968, the Foreign
Office was created in its modern form, the Foreign and Commonwealth Office, which united
the former Foreign Office, the Ministry of the Commonwealth and Ministry of Colonies. New
foreign missions were created, the volume and quality of trade and economic work increased,
and London’s international contacts became closer. Three regular diplomatic services, which
for a long time existed separately (the diplomatic service, the professional staff of the Foreign
Office and the overseas service of trade commissioners) were merged into the Her Majesty’s
Diplomatic Service three years earlier, on 1 January 1965.

In 1970, the next parliamentary elections were held in Great Britain, which were won by
a conservative party headed by Edward Heath. On June 18, 1970, the results of the elections
were announced, according to which the Conservatives received 350 seats in the House of
Commons, against 288 in Labor and 6 in the Liberals. Conservatives collected 46.4 percent
of the vote in the elections, Laborers 43.1 and liberals 7.5 percent [1]. It should be noted that
during the time of the Conservative Party’s stay in the opposition, the party’s structure and
ideological doctrine were reformed. Leading roles in the party were young politicians, including
Edward Heath.

Until 1965, the party leader held office because of informal consultations between key
figures of the party elite, the so-called ‘magic circle’. The last conservative chosen in this way
was Sir Alec Douglas-Hume. In 1965, the procedure for selecting the leader of the Conservative
Party was reformed. The new system required voting among members of the parliamentary
faction and it was necessary to collect more than 50 percent of the votes cast. In addition, the
gap from the nearest competitor should be at least 15 %. In case of non-fulfillment of these
conditions, a second and, if necessary, third round of voting was appointed. Heath became the
first leader of the Tories, elected according to the new rules [2, p. 62].

Analyzing the foreign policy of Great Britain in the second half of the twentieth century and
directly during the period of Heath’s rule, it should be noted that the greatest attention was paid
to relations with the United States. The contribution of Great Britain to the victory over the Nazis
and the influence on the determination of the fate of the postwar world determined the country’s
high prestige in the world. Maintaining the status of a great power forced Britain to seek help
from the United States of America. In return for the loan, England granted America access to the
traditional markets for British goods. England’s positions in the world weakened and financial,
economic and military dependence on the United States was established.

Back in 1930, during the Great Depression in the US, Ludwell Denny’s book “America
conquers England” was published. It ended with the following words: “We once were the
colony of England. The time will come when England will become our colony: not in form, but
in substance. Machines provided England with power over the world. Now more advanced
machines provide America with power over the whole world and England” [3, p. 9-10].
A turning point for Britain’s foreign policy was the Suez Crisis of 1956. The Anglo-French-Israeli
aggression against Egypt, conditioned by the desire to consolidate the situation in the Middle
East and prevent the growth of Soviet influence in this region, was not successful. Important
is the fact that the United States, playing the role of one of the initiators of aggression at a
crucial moment decided to withdraw from England. The consequence of the Suez crisis for
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Britain was the actual subordination of the United States. From now on, the foreign diplomacy
of England followed in the wake of the policy of the States. British politicians realized that the
status of a great power is a thing of the past. Therefore, the most correct solution will be the
policy of preserving the Atlantic community and its strengthening, through the maintenance of
a military-political alliance with the United States and NATO activities. From the world power,
Britain became a satellite country of the United States. The foreign policy of the country in its
nature was anti-Soviet and anti-communist, it was determined beyond its borders and national
interests were neglected for the sake of “Atlantic solidarity”. However, despite the US influence
on England, the British government distanced itself from the rigid anti-Arab policy of the United
States during the international crises in the Middle East in 1973, and earlier in 1965.

As far as the relations with the Soviet Union are concerned, until a certain point the United
Kingdom played the role of a connecting link between the USSR and the United States.
The status of England changed after joining the EEC and its re-qualification as an intermediary
between the US and Western Europe. The favorable situation in the relations between the
Soviet Union and Britain changed for the worse after the Soviet occupation of Czechoslovakia
[4, p. 384-385]. According to official statements by the Soviet press, the British “reacted hostilely
to the failure of the plans of the counter-revolution in Czechoslovakia”. Suddenly, for the Soviet
side, the exchange of goods was curtailed, because of the sharp curtailment of Soviet-British
contacts. In the early 1970s, in spite of the new rapprochement between the United States and
the Soviet Union, Hit's government went on to exacerbate relations with Moscow. In October
1979, trying to resume profitable trade with England, Soviet diplomacy put into practice its
‘heavy artillery’ in the person of USSR Foreign Minister Gromyko. However, even this measure
was not successful, since in England there was a negative reaction to the actions of the Soviet
government in the performance of the ‘international duty’ in Czechoslovakia. A certain negative
role was played by the situation with the expulsion from England on September 24, 1971 of
105 Soviet representatives suspected of espionage. In reply to this, on October 8, 1971, Soviet
authorities arrested or expelled from the USSR 18 British citizens.

The main issue of the early 1970s for Great Britain was the question of accession to the
European Economic Community. Analyzing the background of Britain’s accession to the EEC, it
should be noted that in March 1957, representatives of six countries of Western Europe, namely
France, Germany, ltaly, the Netherlands, Belgium and Luxembourg signed an agreement
in Rome on the establishment of the European Economic Community. In 1957, Great Britain
was not part of the EEC. Initially, the British ruling elite did not believe in the effectiveness
of the created Community, but fears of its growing strength were present. The creation of the
EEC threatened competition for the UK in the struggle for traditional sales markets. In order to
paralyze the bloc’s efforts, Britain put forward a plan for a West European free trade zone, and
after a while, creating the EFTA (European Free Trade Association) at the end of 1959, tried
to prevent the integration of the union with its help. As the role of the EEC grew, the European
market became increasingly important for England, which led to the beginning of negotiations
on Britain’s accession to the Common Market, but on conditions that would allow preserving
specific relations with the US and only slightly affecting its relations with the countries of the
Commonwealth [5, p. 42]. The discussion about joining the Community provoked negative
sentiments among the countries of Western Europe. The wide opposition of the world public
to the entry into the Common Market forced the Conservatives to put the decision of this issue
in dependence on a number of conditions addressed to the governing bodies of the EEC. Not
having achieved concessions and faced with the resolute opposition of France, who considered
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London to be the ‘Trojan horse’ of the United States in Europe, Harold Macmillan in January
1963 interrupted negotiations on joining the Common Market. A new attempt to join the EEC
was undertaken with the Labor Party coming to power in 1964. Negotiations were difficult; they
got interrupted, and then resumed. Twice, de Gaulle applied the right of veto regarding the
entry of Britain into the EEC. The situation changed in the best for the Kingdom side with the
departure of de Gaulle from the post of French president in 1968. On December 12, 1969, at
the meeting of the heads of the states included in the Community, a decision was made to start
preparations for the negotiations on joining the United Energy System of Great Britain. June 30,
1970 Great Britain, Denmark, Norway and Ireland begin negotiations in Luxembourg on joining
the EEC.

In the 1970s, the country faced serious social and economic difficulties, Britain was called
“a sick man in Europe” [6]. The general strike in the UK industry, which took place in December
1970, led to an energy crisis. In this situation, England’s accession to the Community was a
very important issue. May 20, 1971 at a meeting between British Prime Minister Edward Heath
and French President Georges Pompidou agreed on the conditions for Britain’s accession to the
EEC. The main conditions for entry were a significant increase in prices for agricultural products
in the domestic English market, revision of agreements with the countries of the Commonwealth
in accordance with the requirements of the EEC, the refusal to use the pound sterling as a
reserve currency for international circulation, a guarantee of increasing contributions to the
budget of the EEC. Finally, in January 1973, the United Kingdom, and with it Ireland and
Denmark, were officially admitted to the EEC. Upon accession, England fulfilled the conditions
that were set for it upon accession, and then began to seek a change in its position in the
Community and try to take the lead.

In late 1973, the British economy was destined to face a serious test — the so-called ‘oil
shock’. In October, OPEC made an unprecedented decision to raise oil prices from $ 3 to
$ 11.65 per barrel. This put the economy of Western countries on the brink of a global energy
crisis, since the leading industries of industrial production were traditionally based on energy-
consuming technologies. This process dragged on for a long time and caused a structural crisis
of the industrial economic model. The increase in the costs of the crisis caused a significant
increase in prices, as well as a reduction in effective demand. The United Kingdom, which
provided up to two thirds of its oil needs through imports from the Middle East, was among the
most affected countries.

Summarizing the foregoing, it should be noted that the inclusion of the country in 1973 in
the process of European integration testified to the final folding of the new configuration of the
“three great circles”, among which the relationship between Britain and Europe came out in
second place, pushing the Commonwealth factor. From now on, London has been re-qualified
from the role of ‘connecting link’ in the relations between the US and the USSR as a broker
between the US and Western Europe [7]. Passing through the fire and copper pipes of economic
modernization, Britain has become one of the most dynamic economies in Europe, which in
many respects not only caught up with, but surpassed its continental neighbors. However, in
1974, Heath was forced in the circumstances to announce early parliamentary elections so that
voters could decide who could pull the country out of the crisis.

To the parliamentary elections, appointed on March 4, 1974, the government camp came up
with a firm confidence in its victory. The hit stated about the desire to form a “strong government”,
independent of the ‘opinion of the crowd’ and able to respond to the challenge of the time. In
turn, the Labor Party conducted an active election campaign. The main drawback of the Labor
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Party was the obvious lack of new ideas and bright leaders, coupled with the activation of leftist
and rightist groups inside the party. In these circumstances, Harold Wilson had to act as a
‘peacemaker’ in resolving disputes, sacrificing the integrity and consistency of the party system.
The election campaign of the Labor Party was radical. It provided for extensive nationalization,
strengthening of the system of state regulation, reduction of military expenditures, as well as
holding a referendum on the terms of participation of Great Britain in the Common Market.
As a result of the election, the Labor Party won 301 seats in the parliament, conservatives won
297 seats, and liberals won 14 seats. Accordingly, in the ratio Labor received 37.1 % of the
vote, conservatives received 37.9 %, and liberals received 19.3 % [2, p. 11]. The result shown
by the Liberal Party was amazing. Because for a long time it was on the verge of collapse.
According to the election results, almost every fifth voter voted for the liberals. Based on the
above-mentioned results, it should be noted that none of the parties won an absolute majority
in the House of Commons. The results of the elections showed that the program settings of the
two leading parties did not arouse the voters’ confidence. Attempts Heath to consult with the
leadership of the liberals on the formation of a coalition government did not succeed. After their
failure, Heath granted the queen the resignation and the powers of the Prime Minister were
transferred to Harold Wilson. A Labor minority government was formed, consisting of James
Callaghan (Foreign Minister), Denis Healey (Finance Minister), Roy Jenkins (Minister of the
Internal Affairs), Michael Foot (Minister for Employment) and others.

Analyzing the relations between Great Britain and the Soviet Union, it should be noted
that the pattern of ‘warming’ in relations that occurred in the second half of decades could be
traced. This was the case under Harold Macmillan in the 1950s, similarly during the reign of
Harold Wilson in the 1960s and 1970s, as it was in the 1980s when Margaret Thatcher came
to power. The improvement of relations was manifested in the signing in 1974 of an agreement
on the development of economic, scientific, technical and industrial cooperation for a period of
10 years. In early 1975, Harold Wilson visited Moscow. For the first time, a protocol was signed
between the Soviet government and Her Majesty’s government on mutual consultations on the
most important international problems and issues of bilateral relations. In addition, the Soviet
Union was provided with a long-term loan of $ 1.8 billion. The UK supported the idea of a pan-
European security system. At the final stage of the preparation for the Conference on Security
and Cooperation in Europe, British diplomats contributed to its constructive work and on July
1, 1975, Wilson, together with the heads of other states, signed the Final Act of the Helsinki
Conference.

The intensification of Britain’s activity in Europe in the 1970s conditioned the cooling of the
‘special relations’ between London and Washington. Without denying the principle of Atlantic
solidarity, Wilson tried to move away from the role of the ‘junior partner’ of the United States.
The goal of the Labor government was a balance between the European and Atlantic vectors
of foreign policy. British diplomats could not have liked the arrogant attitude of their American
colleagues, and they showed a desire to preserve independence in foreign policy decisions
to some extent, and sometimes even the imposition of their own opinions on a number of
issues. British diplomats called for a foreign policy course independent of the two great powers.
A desirable but difficult goal was cooperation with both the USSR and the United States of
America.

The UK joined the EEC 16 years after its formation, which had both positive and negative
sides. The negative side can be attributed to the fact that England did not have the opportunity
to contribute to the structure.
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In February 1975, within the Conservative Party, an event took place that had a huge impact
on the future history and development of Great Britain. “Sensational and historical event” was
the election of Margaret Thatcher to the post of party leader as a result of inner-party elections.
The defeat of Edward Heath in the election of the party leader led to his resignation [8]. Thatcher
headed the opposition government of Great Britain.

In the second half of the 1970s Great Britain was covered by protest actions, consolidated
by the state services. The internal political situation had an impact on the foreign policy of
that time.

The relationship between Great Britain and the United States of America continued to be
very close. The UK continued to follow its foreign policy course in the wake of US foreign policy.
From the world power, Britain became a satellite country of the United States. The foreign policy
of the country in its nature was anti-Soviet and anti-communist, it was determined beyond its
borders and national interests were neglected for the sake of “Atlantic solidarity”.

The complicated situation inside the country, the dependence on the United States led
to the change of government, the defeat in elections to local self-government in 1977, the
growing tension on the part of Irish extremists led to the weakening of Labor’s influence and
their support among the population.In March 1979, a vote of no confidence in government was
introduced, and Callaghan was forced to dissolve the government. During the 1979 elections,
the Conservatives led by Margaret Thatcher won the elections. The victory of the Conservatives
and the entry into office of the Prime Minister of the woman became a sensational event, never
happened before.

Summing up the study of British foreign policy in 1970-1979, it is noteworthy that this
period of the country’s history, under the influence of internal political problems caused by world
economic crises, proved to be quite difficult for England. Internal political factors played a big role
in solving foreign policy problems. Nevertheless, the principle of ‘hit harder’ implemented by the
British government had sufficient success. London was able to speak from the previous imperial
positions in international relations with the least losses, while maintaining a high international
status. Having ceased to be a great empire, Britain acquired the status of an ‘axial power’.
An important aspect in Britain’s foreign policy was the ‘special relations’ with the US, because
in many decisions Britain relied on the former colony. The country’s foreign policy status was
transformed from a world power, a colonial empire to a protectorate state of the United States
of America. Such conditions as permanent membership in the UN Security Council, nuclear
potential, as well as various forms of ‘soft pressure’ and influence in the formerly controlled
territories contributed to the maintenance of significance in world politics.

In the 1970s of the twentieth century, the political views of British diplomats had traditional
stability and conservatism. The Diplomatic Service of Great Britain for many centuries retained
the leading position in the development of both domestic political and foreign policy decisions.
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Abstract: The paper analyzes four stages of
psychological adaptation of college freshmen: the period of
anxiety, the period of interest, the period of adjustment and
the period of confusion. In this context, the author explores
the conditions for the development of the sense of belonging,
normal behavior, and the sense of contentiousness to
shorten the time of adaptation of new college students.

Introduction

When new students enter college/university, they have high expectations and pressures
that push them into complicated psychological change. Some scholars called this period as
“the second weaning stage”, when freshmen start a new independent living in university and
leave their parents. Understanding of characteristics of new college students’ psychological
change, can reduce their adaptation time, which is very important.

Characteristics of psychological changes of new college students

For new college students who have just been enrolled at university, psychological changes
can be generally divided into four stages.

The first stage is the period of excitation and anxiety, which turns into stress reaction.
The type and degree of stress reaction varies depending on personal qualities, living environment
etc., while generally it is manifested as excitation and anxiety lasting for a long time when they
enter the university.

The sources of excitation and anxiety are pleasure from the success and unpredictability for
the future. However, this state of anxiety will reduce or disappear after freshmen gradually get
used to university. The reasons for this phenomenon are the following.

1) Curiosity and comparison.

Every new circumstance, a new college friend, a new habit of living, etc., seems curious.
When new college students compare the atmosphere of the university with their previous
experience at high school, they might have positive impressions or get into depression.

2) Independence and belonging.

In society, interpersonal interaction is behavior that no one can escape. Freedom and
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equality is the nature of man, especially young adults, who are trying to avoid control and
guidance of their parents. Now they can do whatever they want, event something that their
parents forbade them to do.

Another reason of anxiety is coming from the need of affinity. Unfamiliar feeling for new
environment makes university students work together. Although the new communication
technologies of web chatting and microblogging can facilitate the information exchange between
old friends and first-year students and reduce level of anxiety, communication face to face can
cause anxiety. However, building interpersonal relationships can increase psychological support
and relieve anxiety.

The second stage is the period of interest. After being well acquainted with the university
environment and in-depth contact with new friends, the first year students are satisfied with
the needs of affinity; the development of activities to enrich the university life, for example,
classroom voting, new membership, acceptance, etc., cause positive emotions and curiosity.

In China, high school students feel too tense to relax because of hard study for university.
According to the research into physiology, relaxation phenomenon appears after activity is
finished within bundle of nerves. On the other hand, in different circumstances first-year students
behave in a different manner. Thus it is very important to guide them during this period.

The third stage is a period of smooth adjustment. After satisfying their need for interpersonal
interaction, interests and hobbies, a relatively quiet period starts. At this time, the instruction is
more intense than ever. College / university students behave calmly during this period. This time
is very important for every student, as they strive for recognition by their peers.

The fourth stage is the period of confusion.

The information about the discipline received from senior students might cause confusion
and lead to the loss of motivation to study. At the same time, a neglecting the purpose of learning
will cause imbalance and misunderstanding in shaping the right view of life.

Recommendations

Since we are talking about the ability of students to integrate with the university culture, the
conceptual cognition and behavior of university students occur in a new environment.

1) Emotional perspective.

Currently, the possibility of obtaining information in different ways has caused a very difficult
situation for students to form stable emotional relationships. Anyway, in order to lead the student
to become an individual who is destined for the future of the country, the university can provide
a way to obtain information from the institution so that they feel a sense of belonging and
personality. The context of university culture can be one of the positive ways to influence a
university student in order to plan their future.

The role of the community is great. Friendship is manifested during community activities
and learning. All these activities can be turned into hobbies and interests. In the established
community, students are guided by the culture of university relationships.

2) Behavioral perspective.

Collaborative learning is essential. It can make university students understand the
importance if working in a team, maintaining discipline and order.

3) Self-control in training.

Self-control behavior improves discipline and helps students to cope with the challenges
of student life. University training should be planned to prepare individuals for independent
professional activities. All types of people with skills can fit into the university culture.
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4) Conscientious perspective.

The conscientious view of life of university students includes not only positive emotions,
but also understanding of their social roles. In teaching consciousness, life values, and faith
education can become a way to solve confusion of university students adapting to a new living.

Supported by Tianjin City Higher Educational Institute Humanity Socialist Science Research
Program (Project No. 2013SZK19).
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AHanus nepuopa nNcuxosriormyeckon agantaumMm NepBOKYPCHUKOB YHUBEpPCUTETA
Ban KOnBen

YHusepcumem epaxdaHckol asuayuu Kumas,
2. TaHby3uHb (Kumad)

KnioueBble cnoBa M ¢ppa3sbl: agantaumsi; NEepPBOKYPCHUK; YyBCTBO MPUHAONEXHOCTU;
no3HaHue.

AHHOTauus: AHaNM3NPYOTCA YeTbipe aTana NcuxornorMyeckon agantaumum NepBoKypPCHNKOB
yHMBepcuTeTa: nepuop 6ecnokoncTBa, NepUoa MHTepeca, nepuoa NpuBbIKaHUS U nepuog 3ame-
wartenbcTBa. B 3TOM KOHTEKCTe aBTOp paccMaTpuBaeT ycroBusi, Heobxoaumble ans opmmpo-
BaHMS YyBCTBA NPUHAONIEXHOCTU K rpynne 1 obLecTBy, HOPMarnbHOro NOBEAEHMS U CO3HATENb-
HOCTW C LieNnblo COKpaLLEeHUs BpEMEHM aganTaLmmn nepBOKYPCHUKOB.
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