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ANALYSIS OF RECOMMENDED MEASURES AIMED
AT OPTIMISING AND IMPROVING THE DEVELOPMENT PROCESS
AT THE PRORVA OIL DEPOSIT

Abstract. Determination of the optimal parameters of deposit development systems depending on the features
of the geological structure and operating modes of the deposits, the main provisions of the regulation of control and
regulation of the development process are considered as factors affecting the optimisation of the level of oil
production. To increase the efficiency of deposit development and justify measures to control and regulate the
development process, the design technological indicators are specified in this paper. The analysis determines the
current state of development of the Zapadnaya Prorva deposit and its recoverable oil reservoirs, an assessment of the
effectiveness of the implementation of previously approved design decisions, factoring in the existing understanding
of the geological structure and new information obtained on the geological-field description of productive reservoirs,
the current state of development, the study of the status and extent depletion of oil reserves from the reservoirs and
issuing recommendations for monitoring and regulating the development process. This paper analyses geophysical,
hydrodynamic studies of boreholes and reservoirs, the results of field studies, the current state of development. Initial
data for assessing the development efficiency taking into consideration the history of borchole operation is
determined, the effectiveness of the applied system for monitoring the development process and the state of the stock
of producing wells is assessed, the effectiveness of measures to regulate the development process is analysed, and the
effectiveness of the development process is assessed.

Key words: hydrodynamic studies, borehole, reservoir, the effectiveness of the system used.

Introduction. The progressive technical and technological lag in the domestic oil production
complex with an increase in the production of hard-to-recover oil reserves (HTR reserves) is accompanied
by a decrease in the profitability and competitiveness of oil companies. The final oil recovery, defined as
the weighted average of the initial balance reserves, largely depends on the existing structure of reserves
[1-3]. The structure of oil reserves only worsens over time, both due to the accelerated production of
active oil reserves, and due to the deterioration of the conditions for their production during the flooding
of reservoirs upon long-term development of oil deposits. As a result, part of the active oil reserves goes
into the category of hardly recoverable. The application of the latest methods for increasing oil recovery
should be designed in addition to the basic hydrodynamic methods as a single development system [4-6].

The relevance of the subject matter is conditioned by the fact that over 120 years have passed since
the start of oil production in Kazakhstan. Currently, the oil and gas industry has become the basis of socio-
economic reforms in the country. At the end of 2018, our oil and gas complex provided over a fifth of the
country's GDP, two-thirds of revenues to the National Fund, about 62% of commodity exports, and half of
foreign direct investment. With that, Kazakhstan is developing in the global space and with consideration
of global processes [7]. In this regard, we shall investigate the latest history of the national industry
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through the lens of key global tendencies. The main tendency in the global market constitutes the growing
demand for hydrocarbons. Long-term forecasts of all the world's leading energy companies also
demonstrate the continued role of oil and gas in the planet’s energy structure in the foreseeable future [8].
The constant complication of mining and geological conditions for the development of oil deposits, the
moral and physical aging of fixed assets, the low potential of existing technologies for increasing oil
recovery create significant problems for the development of oil companies [9].

The leading approach to the study of this issue is the analysis of the need for production boreholes to
systematically carry out field geophysical studies. In the future, it is recommended to continue monitoring
the development of studies with the use of the GIS-control methods by INNK records, as well as PLT
methods in production boreholes to monitor the current state of reservoir beds. It is confirmed by the
application of approved methods, as well as by comparing the results with data obtained by other authors:
“Supervision of the implementation of the revised project for the development of the Zapadnaya Prorva
deposit™, 2011. “Supplement to the revised project for the development of the Zapadnaya Prorva deposit™,
2015 and other Funds Materials: Caspian Energy Research LLP. Oilgeoconsulting LLP. Scientific
Research Institute “Caspiummunaigaz” LLP. A new technical solution is proposed to increase the
efficiency of deposit development, as well as several conclusions and recommendations on geology and
development based on increasing the efficiency of application at the Zapadnaya Prorva deposit.

Analysis of theoretical studies of the state of oil reserves from reservoirs and sections of the Western
Prorva deposit. The materials of the paper on the experience of developing oil deposits, as well as
theoretical and experimental studies based on ficld geophysical survey data of this deposit, can be useful
for students, graduate students of oil universities and students of continuing education courses in the
direction of “Development of oil and gas deposits™.

The purpose of this paper is to summarise the accumulated experience of deposit development, to
clarify the geological structure of the deposits, the properties of reservoir fluids and the properties of
reservoirs, based on the results of drilling new wells and conducting relevant studies, identifying the
causes of discrepancies between actual development indicators and design indicators, analysing the
effectiveness of the implemented deposit development system, and issuing recommendations aimed at
improving the development system and increasing its effectiveness based on new data on the geological
structure of the deposit and current development characteristics.

Materials and methods. To monitor the development, condition, and operation of boreholes and
borehole equipment at the Western Prorva deposit, it was proposed to conduct the following main types of
research: field research; field-geophysical studies of boreholes and core samples; hydrodynamic studies of
formations and boreholes; physico-chemical studies of the properties of oil and gas; physical and chemical
studies of associated and injected water [10]. Studies were carried out at all developed facilities to control
the development in accordance with mandatory research complexes that consider the specific geological
and physical properties of the deposit and the features of the applied development system. With that, it
was planned to carry out both systematic (periodic) and single (one-time) studies. Systematic studies were
carried out in operating, producing, injection, and control boreholes with a specified frequency. One-time
studies — in new boreholes that were taken out of drilling, as well as in boreholes where repeated
perforation is provided, before and after the event.

Information about the well yields. The establishment of the frequency of flow rates (injectivity)
measurements should be made differentially for low-rate wells (up to 5 t/day), medium-rate (5 to
25 t/day), and high-rate (more than 25 t/day). The determination of the water cut of production wells
should be determined by one-time studies of all mastered wells after drilling or repair and systematically
during operation. The determination is carried out by laboratory analysis of the selected product samples.
The gas factor is determined by one-time studies of all producing wells new and after repair. The gas
factor in wells that are operated at high bottomhole pressures and characterised by an initial gas factor is
determined once a year.

The complex of hydrodynamic studies includes: the pressure transient test (PTS); repressuring
method (RM); well interaction research method (well interference testing); bottomhole and reservoir
pressure and temperature measurements. A study with the use of the steady-state selection method is
carried out both on a one-time basis for all new wells, as well as for existing wells before and after
geological and technical measures associated with a change in the bottom-hole zone, and systematically
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for active producing wells at least once every two years. Well restoration by pressure restoration is carried
out in the form of one-time studies for all new producing and injection wells, as well as wells that were
abandoned for repair, and systematically for existing injection and producing wells at least once every two
years.

In order to compare the current position of the contacts with the position existing at the time of the
start of development, the movement of the oil water contact is controlled. The position of the oil and gas
complex is determined by the methods of gamma-ray logging, lateral logging, induction logging and side-
wall resistivity logging to reduce resistivity in special appraisal or still uncased production boreholes
[11-14]. The criterion for the effectiveness of well intervention techniques in wells was the additional oil
production during the effect. Those well intervention techniques were considered to be successful in the
duration of the effect, after which the current yield is higher than the initial one (before the well
intervention techniques) [15].

Results and discussion. To study the inflow profile, one-time studies are carried out on new
producing boreholes, including boreholes before and after well intervention techniques which are related
to impact on the bottom-hole zone. For each completed and commissioned borehole, it is necessary to
carry out studies to determine the technical condition, tightness of the production string and cement
quality.

In laboratory conditions, the following indicators are determined:

— physico-chemical properties of reservoir oil according to differential and contact degassing
(pressure of oil saturation with gas, gas content, density, viscosity, volumetric coefficient and
compressibility in reservoir conditions, shrinkage coefficient, etc.);

— physico-chemical properties of oil degassed to standard conditions (density, kinematic viscosity,
molecular weight, boiling point and pour point, oil saturation temperature with paraffin, percentage of
paraffins, asphaltenes, silica gel resins, sulphur, fractional, hydrocarbon and component compositions), the
presence of salt and solids in oil;

— full chemical-physical analysis of produced water according to detail documentation.

A set of physical and chemical studies of oil and gas. Formation oil samples should be taken by in-
depth samplers in the immediate vicinity of the inflow zone. The selection of boreholes for deep sampling
is carried out by the geological service of the subsurface user and is coordinated with the company
performing author's supervision over development [16]. To clarify the physicochemical properties and
thermobaric conditions of productive horizons, it is further recommended that an analysis of deep oil
samples and measurements of reservoir pressures be carried out in compliance with the required duration
of well shutdown. A set of well research to control development is presented in table 1.

Table 1 — A set of studies to control the development process

No Types of Research Periodicity
One-time studies in all newly drilled wells and upon well
1 Measurement of yield and injectivity: intervention techniques:
© | —depleted wells; — 1 time in 15 days;
— medium- and high-rate wells. — 1 time in 7 days.
One-time studies in all newly drilled boreholes and upon well
Determination of water cut in production wells: intervention techniques:
2. — waterless; — 1 time per month;
— low and medium watered; — 1 time in 15 days;
— highly watered. — 1 time in 7 days.
One-time studies in all newly drilled wells and upon well
3 Determination of the gas factor: intervention techniques:
" | — Rform>Psat; — 1 time per year;
— Rform<Rsat. — 1 time per month.
One-time studies in all newly drilled wells and upon well
4 Determination of reservoir pressure intervention techniques. e
' Once every 6 months on a core network, an existing stock.
Once a quarter for observation wells.
One-time studies in all newly drilled wells and upon well
5. | Determination of bottomhole pressure intervention techniques.
1 every 3 months for the existing stock.
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Continuation of table 1

6. | Pressure recovery test

One-time studies in all newly drilled wells and upon well
intervention techniques.
Once every two years.

7. | Stationary behaviour study

One-time studies in all newly drilled wells and with well
intervention techniques.
Once every two years for the core network.

8. | Inflow profile study

One-time studies upon commissioning and upon well
intervention techniques.
Once a year for the production stock.

position of the oil water contact

Assessment of current oil saturation, control of the

One-time studies in all newly drilled wells and upon well
intervention techniques. As required.

10. [ Depth sampling for physico-chemical analysis of oil

At least three samples once every six months.

Wellhead oil sampling to determine the basic

combination strings

11. properties of degassed oil Once every six months at least five samples.

Water sampling to determine composition and One-time studies in all newly commissioned wells.
12. o . Ny N

quality in production wells In existing wells 1 time in 3 months.

Preventive examination of the technical condition of Qne-tlme_ studies m all newly drilled wells and upon well
13. intervention techniques.

As required (leakage, channelling, etc.).

The purpose of monitoring the development of deposit facilities is to assess the effectiveness of the
applied development system at large, individual technological measures, or new technologies aimed at
improving the process of reserves production. Development control measures provide information for
planning work on regulating the development process and designing technologies for its improvement

[17-19]. Table 2 compares the design and actual volumes of research.

Table 2 — Implementation of the development process control plan

Types of research

Frequency

Design

Actual

Dynamic well test

Pressure transient test

One-time studies in all newly drilled wells. The current stock — once
every 2 years, before and after repairs (well intervention techniques)
associated with a change in the state of the engineering,
procurement, and construction.

17 studies are being
performed on 17 wells.

Pressure recovery test

One-time studies in all newly drilled wells. The current stock — once
every 2 years, before and after repairs (well intervention techniques)
associated with a change in the state of the engineering,
procurement, and construction.

5 pressure build-up curve
studies in 5 wells;

9 level build-up curve
studies in 9 wells.

Yield measurements

One-time research on all new producing wells. Operating stock —
monthly, with well intervention techniques, when their flow rate
changes by over 40%.

Monthly.

Determination of

One-off studies in all newly drilled wells. Operating stock — once a

650 measurements taken.

bottomhole pressure quarter, upon well intervention techniques
Determination of formation | One-time studies in all newly drilled wells, on drifts — 1 time in 6

. ; . 214 measurements taken.
pressure months, upon well intervention techniques.

Determination of wellhead
and casing pressure

For existing production (fountain) wells — 1 time in 3 days.

In progress.

The study of the physicochemical properties of oil

Depth sampling for
physico-chemical analysis
of oil

One-time studies in gushing wells.

33 samples are taken in 21
wells.

Wellhead oil sampling to
determine the basic
properties of degassed oil

At least once a year from all operating production wells.

53 samples are taken for
37 wells.

Determination of the gas
factor

One-off studies in all newly drilled wells. The current stock, when
the formation pressure exceeds the saturation pressure — 1 time per
year, upon a decrease in the formation pressure below the saturation
pressure — on a quarterly basis.

Once a year.

Determination of water cut

For the entire operating maintenance stock, at least 1 time per
month.

Once a month.
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Continuation of table 2

Geophysical surveys

Study of the inflow profile,
determination of sources
and water cut intervals

One-time studies upon commissioning a well from drilling. Fountain

stock — once a year; upon conducting well intervention techniques. Performed on 2 wells.

One-time studies upon commissioning a well from drilling. The
existing fund — as required (upon a sharp increase in water cut, a
change in the operating mode of the well, in case of workover, upon
commissioning idle or inactive wells).

Inspection of the technical
condition of production
wells

Performed on 13 wells.

Monitoring the position of
the oil water contact and
assessing changes in oil

The current stock — depending on changes in the composition of the
incoming fluid (against non-perforated formations of the studied Performed on 13 wells.
operation facility).

saturation
Determination of formation | One-time studies in all newly drilled wells. The existing stock — at

In progress.
temperature least once a year.

During the analysed periods, materials of geophysical well logging were interpreted from three wells
(No 430, No 435, No 437) drilled after calculating reserves in 2013. Geophysical surveys in new wells
were performed by Batysgeozertteu LLP. The complex of field-geophysical studies was carried out in
open and closed boreholes. In open hole wells, designed to evaluate the reservoir properties of reservoirs
in a productive section, a modern geophysical well logging complex was performed in the wells, including
the following methods: self-potential logging, calliper logging, lateral logging, induction logging,
micrologging, gamma-ray logging, neutron gamma-ray logging, acoustic logging, gamma-gamma density
logging, high-frequency induction logging with isoparametric sounding, thermometry, and inclinometry.
To assess the determination of the quality of cementing the columns, well cementation acoustic control
was carried out, the methods of gamma-ray logging and collar locators were used to bind in depth to the
section of the wellbore. For the period from 2014 to 2017, 13 wells were used to determine the current
state of oil saturation of INNL (impulse neutron-neutron logging) with IGN-7, IGN-43-M1, and INGK-43
instruments. Monitoring of the technical condition of the production casing was also carried out in
13 wells [20].

The study of the physicochemical properties of oil, gas, and condensate in the Zapadnaya Prorva
deposit began at the exploration stage. Over the entire period of deposit development, 48 deep and
61 surface oil samples, 6 condensate samples, 76 dissolved gas samples were studied. To control the
development of the deposit, the following types of studies are carried out: registration of pressure changes
in unsteady filtration modes (level build-up curve, pressure draw-down curve); well productivity studies in
various operating modes (pressure transient test) [21-23].

During 2015-2017, hydrodynamic studies of wells were carried out at the deposit in transient modes
(pressure build-up curve, level build-up curve), as well as measurements of static and dynamic fluid
levels. Since the beginning of the implementation of the project document (DUPR-2015), the deposit has
undergone 5 surveys of pressure build-up curve for 5 wells and 9 surveys of level build-up curve for
9 wells. Also, direct measurements of formation pressure and measurements of static fluid levels were
used to analyse the energy state.

Conclusions. In the process of deposit development, it is necessary to carry out comprehensive
research to assess the effectiveness of the adopted development system, to obtain the information
necessary to optimise the ongoing development processes and design measures to improve them. The
research work being carried out at the deposit to monitor the development of formations allows to evaluate
the effectiveness of the adopted development system and to develop measures for its improvement.

An analysis of the measures taken at the deposit shows their high quantitative and qualitative
characteristics. The analysis determines the current state of development of the Zapadnaya Prorva deposit
and its recoverable oil reserves, an assessment of the effectiveness of the implementation of previously
approved design decisions, taking into consideration the existing understanding of the geological structure
and new information obtained on the geological and deposit characteristics of productive deposits, the
current state of development, the study of the status and extent depletion of oil reserves from the reservoirs
and issuing recommendations for monitoring and regulating the development process. The analysis of
geophysical, hydrodynamic studies of wells and reservoirs, the results of deposit studies, the current state
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of development. Initial data for assessing the development efficiency with consideration of the history of
well operation are determined, the effectiveness of the applied system for monitoring the development
process and the state of the stock of producing wells is assessed, the effectiveness of measures to regulate
the development process is analysed, and the effectiveness of the development process is evaluated.
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OH/IPICTIK 3EPTTEYJIEP/IH ’KOHE (IPOPBA» KEH OPHBIH/AFBI 93IPJIEY YPAICIH
KETLIIIPY MEH OHTAUJIAHBIPYFA BAFBITTAJIFAH 93IPJIEY )KYMBICTAPBIHBIH,
AFBIMJIAFBI JKAFTANBIH TAJIJAY

Annotarmmsi. KeH OpHBI KYPBUIBIMBIHBIH KYPACIIIITT OOHBIHIIA TU3BIOHKTHBTIK Oy3y OPEKETiI OPBIH ANAThIH,
KHMACBHI YKOHE ayIaHbl OOHUBIHINA KOJUICKTOPIAPABIH KOFAPbl OPTEKTLIITI OaHKANATHIH CKiHIII TOII OOBEKTICIHE JKaTa-
el KemkabatTeIK keH opHBI, barvic [lpopsa aymanbiHmarel OapiaHraH MyHail >katemHapel FOpa >xome Tpmac
JOVIpiHIH MeriHaiIepiMeH OaHIaHBICTBL [ €ONOTHSUIBIK KYpBUIBIM CPEKINCITIKTEpl KOHE MYHAH >KaTHIHIAPBIMCH
JKYMBIC PESKUMIHE OAiJIAHBICTHI KEH OPBIHIAPBIH J3ipJey KYHECIHIH OHTAHIbI MapaMETPICPiH aHBIKTAY, d3ipicy
YPIICIH peTTey MCH OaKpLIay PETIaMCHTIHIH HOTI3T KaFMZamapbl MyHaH ©HIIPY ACHICHIH OHTAWTAHIBIPYFa ocep
CTCTiH (haKTOPJIAP PETIHAC KAPACTHIPBUIFAH.

JKyMBICTBIH MaKCcaThl — JKAHA YHFBIMAIAPAbl OYPFBIIAY MEH THICTI 3ePTTEY >KYPTi3ydiH HOTHKENIEpl OOHWBIHIIA
MYHAH >KaTIHIAPBIHBIH TCOJIOTHUIBIK KYPBUIBIMBIH, KOHHAYKATTHIK (PIEOMATED MEH KOWHAYKATTBHIH KACHETTEPIH
3eprrey. KeH opHBIH 93ipaeyaiH THIMILTITIH apTTHIPY YIIIH YKOHE d3ipJiey YPIICIH perTey MEH OaKplaay OOHbIHIIA
Imapanapasl HETi31eY MAKCATHIHAA OCPINTCH KYMBICTA YKOOATBIK TCXHOJIOTHAIBIK KOPCCTKIMITCP HAKTHUIAHFAH. Tam-
may apkeursl bareic IIpopea KeH OPHBIH 93ipAcyIiH 3aMaHAYH KYifl KOHE OHJAFbl OHAIPUICTIH MYHAH KOPBI, OHIMII
SKaThIHAAPIBIH TCOTIOTHUIBIK-KICIIIIIIK CHIIATTAMACH! TYPAJTbl AJbIHFAH JKAHA JCPEKTEP MEH TCOJOTHSUIBIK KYpbI-
JIBIM TYPAJIBI TYCIHIKTI €CKEPE KCJIC aIbIHAA MAKYITAHFAH KOOAIBIK MCITIMACPIIH KY3eTe aChIPBUTY THIMALTITIHIH
6aracsel, a3ipney >KYMBICTAPBIHBIH AFBIMIAFBI XKAFIAMbI, KOWHAYKATTapAaH MYHAal KOPBI ©HAIPUIYiHIH JCHre#l MEH
KYHIH 3epTTey JKOHE 931pIey YPHICIH peTTey MeH OaKbLIay OOHBIHINA YCHIHBIMAAPIBIH OCpLTyl aHBIKTAIFAH.

ATamMBIIT MOCETICHI 3CPTTSYAiH OACTHI TOCLT — JAJABIK TCO(H3HKAIBIK 3CPTTCYACPAL KYHEI TYPAS KYprisy
YIIiH KOJIAHBIMIBIK YHFBIMAFa TANAAy Kacay KaskeT. KeH OpBIHABI 931pieydiH THIMAIMTIH apTThIPy YINIH >KaHA
TEXHHKAJBIK INCIIM YCHIHBUIIBL, COHBIMEH Katap bareic IlpopBa KeH OpHBIHZA KONJAHY THIMILNTIH apTTHIPYFa
HETI3ACITEH TEOIOTHS MCH d3IpJIEYTe KATHICThI KOPBITHIHIBI YKACAJIBIT, YCHIHBICTAp OcpinreH. ’KoOanblK kepceTkim-
TCP MCH AWFAKTHI d3ipJICy KOPCCTKIMITEPiHIH Cai keaMmey cedemrepi aHbIKTAmAbl COHBIMCH KaTap KCH OPHBIH
93IpIeyAiH CHAIPIATCH KYHECIHIH THIMILTITIHE TANAAy Kacaiabl. 3epTTEY >KYMBICBIHBIH COHBIHIA 331pJICYdiH aFbIM-
JAFbl CHIIATTAMAChl MCH KCH OPHBIHBIH I'COJOTHSUIBIK KYPBUIBIMBIHA KATHICTHI YKaHA JCPEKTEP HETI3IHAC d3ipiey
JKYHECIH JKETIIAIPy MEH OHBIH THIMILTITIH apTTHIPYFa OaFBITTAIFAH YCHIHBICTAP OCPINTEH.

KoliHaykar meH yYHFBIMAJIapAblH TreO(U3MKAIBIK, THAPOIWHAMHUKAIBIK 3CPTTEYICPIHE, OHIIPICTIK 3EpTTEY
HOTIDKCIICPiHE, O3IPICYOiH aFBIMAAFBI KYHIHC TANAAY >Kacajabl. ¥HFBIMATAPIBIH KOJTIAHY TAPHUXBIH CCKEPE KEIC
93ipiey THIMALTITIH Oarajay¥Fa apHaJFaH OacTaIKbl ACPEKTEP AHBIKTAIIBL, OHAIPYIIi YHFBIMAIAP KOPBIHBIH KYHI MECH
KOJIAAHBICTAFHI J3IpJey YPAICiH OaKplIay KYHECIHIH THIMAITiriHe 6aFa Oepinai; a3ipiey YpAICIH PETTeyTe KAaThICThI
mapanap THIMAUIITIHS TANAAY YKACAJABI JKOHE d3IpIIey YpAiCiHiH THiMaiTiriHe Oara Ocpimai. MyHail KCH OPBIHIAPHIH
a3ipney ToXRIpuOEci, aTaIMbII KEH OPHBIH JANANbIK reo()M3UKAIBIK 3ePTTEYICp ACPEKTEPl HETI3IHAE TECOPHAIBIK
JKOHE 3KCHCPUMEHTTIK 3EPTTEYJICp Typaisl Makaja MATepPHANAAPbl CTYIACHTTEP, MYHAH SKOHE Ta3 »KOFaphl OKY
OpPHBIHIA OKWTBIH ACIHPAHTTAP, COHBIMEH Karap «MyHal KEH OpPBIHIAPBIH 3Ipicy» OarbIThIHAA OlMIKTLNIrIH
apTTHIPY KYPCTAPBIHBIH THIHAAPMAHIAPHI APACHIHAA KEHIHCH KOJITAHBLIA aJazbl.

Tyiiin ce3aep: THAPOIHHAMHUKAIBIK 3EPTTEYIICP, YHFBIMA, PE3EPBYap, KOIIAHBLIATHIH KYHECHIH THIMILIITI.
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AHAJIM3 HPOMBICJIOBI»IX“I/ICCJIEI[OBAHI/II‘/‘I U TEKYHIETO COCTOAAHUA
PA3PABOTKH HAITIPABJIEHHOHU HA OIITUMHU3AIINIO U YCOBEPIIEHCTBOBAHUE
MPOLNECCA PASPABOTKH HA MECTOPOXJIEHUH «IIPOPBA>

AHHOTaMsI. MECTOPOKICHHE TIO0 CIOKHOCTH CBOETO CTPOCHMS OTHOCHTCS K OOBEKTAM BTOPOH TPYIIIBL, I
KOTOPBIX XapaKTCPHO HATUIUEC JU3BHOHKTUBHBIX HapymeHI/Iﬁ, BBICOKAA HCOOHOPOAHOCTH KOJIJICKTOPOB IO IJIOINATHA
" IO pazpe3y. MecTopoIeHHE MHOTOIDIACTOBOE, Pa3BeJAHHBIC 3anekd Heru Ha mromamm 3amazHas [Ipopsa
CBSI3aHbI C IOPCKAMH W TPHACOBBIMHU OTIOXKCHISIMH. OIperecHie ONTHMANBHBIX ITAPAMETPOB CHCTEM Pa3pabOTKH
MECTOPOXKICHUH B 3aBUCHMOCTH OT OCOOCHHOCTEH I'€OJIOTHIESCKOTO CTPOCHHUS M PEKUMOB PAbOTHI 3aJEKEH, OCHOB-
HBIC TOJIOXKCHHUS PErIIAMEHTa KOHTPOII M PETYIHPOBAHMS IPOLECCa Pa3pabOTKH PACCMOTPEHBI, Kak (PaKTOPHI,
BIFSTIONINE HA ONTHUMHM3AIHIO YPOBHS JOOBIMH HEPTH.

Lensro qaHHOM PAOOTH ABIACTCA H3YUCHHIC TCOOTHUCCKOTO CTPOCHHS 3AJICHKCH, CBOHCTB ILIACTOBBIX (DIIFOMIOB
W CBOWCTB IIJIACTOB IO PE3yJIbTaTaM OypPEHHS HOBBIX CKBAKHH U ITPOBEICHUSI COOTBETCTBYIOINX HCCICIOBAHUA. [t
TMOBBIICHAUA 3()(YCKTHBHOCTH Pa3padOTKH MECTOPOKIACHIS H 000CHOBAHHA MCPOTPHATHH 1O KOHTPOJIFO H PETYIHPO-
BaHMIO TIpoIiecca pa3pabOTKU B HACTOSMICH padOTE YTOUHEHBI MPOCKTHBIC TEXHOJIOTHYECKHE MTOKa3aTenu. [IposeneH-
HBII aHAJHM3 OTPEACISIET COBPEMEHHOE COCTOSTHHE PAa3pabOTKH MECTOPOXKACHH 3amaguas [Ipopsa u ero m3BieKac-
MBIC 3amachl He()TH, OUCHKY 3((PESKTUBHOCTH PEaW3alliy PAHEE YTBEP/KACHHBIX NMPOCKTHBIX PEIICHHH, C YUCTOM
HMCIOIICTOCS TPEACTABJICHAS O TEOJOTHYCCKOM CTPOCHHH M IOJIYUCHHBIX HOBBIX CBEJCHHH O T€OJIOTO-IPOMBICIIO-
BOH XAPAKTCPUCTUKE MPOAYKTHBHBIX 3ane>1<el71, TCKYIEM COCTOAHUHA p33p36OTKI/I, HU3YUCHHAC COCTOAHWA U CTCIICHH
BBIPAOOTAHHOCTH 3aMacoB HE(PTH W3 IJIACTOB M BbIAAYAa PEKOMEHIAUMH IO KOHTPOIEO M PETYIMPOBAHUIO IIPOILIECCA
Ppa3padoTKH.

BeaymmiM moaxomoM K H3YUYEHHIO 3TOTO BOIIPOCA ABILICTCS AHAIN3 HEOOXOIMMOCTH SKCILIYaTAl[HOHHBIX CKBA-
SKUH JJI1 CHCTEMATHUYECKOTO MPOBEICHIS MOJICBBIX reou3miecknx ucciaeaoBanuii. [Ipeamaraercss HOBOE TEXHHIEC-
KO€ penICHHE i1 MOBBIICHUA 3(D(EeKTHBHOCTH pa3pabOTKH MECTOPOKACHUS, a TAKKE PAJ BHIBOJAOB M PEKOMCHIA-
UK II0 TEOJIOTHH M Pa3pabOTKE, OCHOBAHHBIX HA MOBHIMCHUH 3(P(EKTHBHOCTH MPUMCHEHHS HA MECTOPOKICHUHI
3amazHas [Ipopea. BIABICHBI MPHYMHBI HECOOTBETCTBHS (DAKTHUCCKHMX ITOKA3aTelICH pPa3padOTKH M IPOCKTHBIX
mokazarenci. Taxke mpoBOAMICH aHATH3 Y(PPCKTHBHOCTH BHECAPCHHON CHCTSMBI pa3padoTku MecTopokacHus. [1o
OKOHYAHWH HCCICIOBAHMA OBLIH JAHBI PEKOMECHIALNH, HAIPABJICHHBIC HA COBEPIICHCTBOBAHUE CHCTEMBI Pa3padoT-
KU U IIOBBIIICHHUC €C 3(1)(1)6KTI/IBHOCTI/I HA OCHOBC HOBBIX JAHHBIX O ICOJOTHYCCKOM CTPOCHHUH MCCTOPOXKACHHA H
TEKYIIMX XapaKTEPUCTUKAX PA3PabOTKH.

BrmomHeH ananwu3 reo()M3HMUCCKUX, THAPOAMHAMHUYCCKUX HCCICAOBAHMI CKBAKMH W IUIACTOB, PE3yJIbTATOB
TIPOMBICTIOBBIX HCCIICIOBAHUI, TEKYIIETO COCTOSHHA pa3paboTku. OmnpeencHbl UCXOMHBIC JAHHBIE I OLCHKH
3((HCKTHBHOCTH Pa3padOTKH C VUCTOM HCTOPHH JKCIUIYATAIMH CKBAKHH, MPOBCACHA OLCHKA S(D()CKTUBHOCTH
TIPUMEHACMOI CHCTEMBI KOHTPOJI ITPOLIECCOM Pa3pabOTKU B COCTOSTHHEM (DOHIA TOOBIBAFOIINX CKBAXKHH;, TIPOAHAIIH -
3upoBaHA 3(PPEKTHBHOCTH MCPOTIPHATHI TTO PETYIHPOBAHMIO MPOICCCA Pa3pabOTKH U MPOBCACHA OLCHKA Y(P(CKTHB-
HOCTH TIpoliecca pa3paboTKu. Matepmanbl craTbu 00 OIBITE Pa3pabOTKH HE(TSIHBIX MECTOPOXKICHHH, a TaKke
TCOPCTHICCKUX H IKCTICPUMCHTAJIBHBIX HCCICAOBAHIAX HA OCHOBC JAHHBIX ITOJICBBIX FGO(I)I/ISI/I‘IGCKI/IX I/ICCJIGI[OBaHI/IfI
9TOT0 MCCTOPOKACHUA MOTYT OBITh IMOJIC3HBI CTYACHTAM, ACIHPAHTAM HG(I)T}IHI)IX BY30B, 4 TAKXKC CIyIIaTCIIM
KypCOB IOBBIICHIS KBAIU(PUKAINH B HAPaBJICHAHU «Pa3padoTka HETEra30BbIX MECTOPOKICHHID.

KioueBbie cjI0Ba: THAPOAMHAMHUYCCKHE WCCICIOBAHHS, CKBAXKHMHA, IJIACT, 3(P()EKTHBHOCTh MPHMEHICMOH
CHCTCMBI.
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