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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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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 borehole 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 field 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
| 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. ..
' 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

intervention techniques.

One-time studies upon commissioning and upon well

Once a year for the production stock.

Assessment of current oil saturation, control of the
position of the oil water contact

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.
12 Water sampling to determine composition and One-time studies in all newly commissioned wells.
" | 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
bottomhole pressure

One-off studies in all newly drilled wells. Operating stock — once a
quarter, upon well intervention techniques

650 measurements taken.

Determination of formation
pressure

One-time studies in all newly drilled wells, on drifts — 1 time in 6
months, upon well intervention techniques.

214 measurements taken.

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

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

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. prog )

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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OHIPICTIK 3EPTTEYJIEPIIH KOHE «IIPOPBA» KEH OPHBIHJIAYBI 93IPJIEY YPAICIH
KETLIAIPY MEH OHTAWIAH/BIPYFA BAFBITTAJIFAH 93IPJIEY XK¥MbICTAPBIHbBIH
AFBIMJIATBI ’KAFJAUBIH TAJIJAY

AnHotanusi. KeH OpHbI KYpbUIBIMBIHBIH KYPJEIiri OOWBIHINIA AU3BIOHKTUBTIK Oy3y OpeKeTi OpbIH ajaThiH,
KHMMAChl KOHE aylaHbl OONBIHINA KOJIEKTOPJIAP/IbIH XKOFAPhl OPTEKTUIIN OallKaJlaThIH eKiHII TOI 00bEKTICiHe KaTa-
1. KemkabatTelKk keH opHbI, bateic IlpopBa aymaneiHmarsl OapiaHFaH MyHal skaTelHAapsl FOpa sxoHe Tpuac
JIOYIpiHIH 1IeriHalIepiMeH OalnaHbICThl. [ €ONOTHSIIBIK KYPBUIBIM EpEeKILIENIKTepl JKoHe MYHall JKaThbIHIapbIMEH
KYMBIC PSKHMIiHE OaiIaHBICTHI KEH OPBIHIAPBIH 93ipiey KYHECiHIH OHTAJbl MmapameTpliiepiH aHbIKTay, d3ipiiey
YpAiciH perTey MeH 0akpuiay perJIAaMEHTIHIH Heri3ri Karuaanapbl MyHall eHJIpy JEHreliH OHTaiJaHAbIpyFa ocep
eTeTiH (aKTopJap PETiHAe KapaCThIPBLIFaH.

JKyMBICTBIH MaKcaTbhl — jkKaHa YHFbIMaJIap/ibl OypFrbUIay MEH THICTI 3epTTey XYPri3ydiH HOTHXKeaepl OoibIHIIa
MYHa# >KaThIHIAPBIHBIH T'€OJOTUSUIBIK KYPBUIBIMBIH, KOWHAYKATTHIK (QIIIOHITEP MEH KOWHAYKATThIH KAaCHETTEpPiH
3eprrey. KeH opHBIH 93ipiieyAiH THIMALIITIH apTThIPY YIIIH JKOHE 93ipjiey YpAiCiH perTey MeH Oakpuiay OOMbIHIIIA
HIapajap/sl Heri3[ey MakcaThiHIa OepiIreH JKYMBICTa XKOOAIBIK TEXHOJIOTHSUIIBIK KOPCETKIITep HaKThuianFaH. Tan-
nay apkbuibl bareic [IpopBa KeH OpHbBIH o3ipIiey/IiH 3aMaHayd Kyii )koHe OH/aFbl OHAIPUIETIH MYHail KOpbI, OHIM/II
KATBIHAAP/IBIH TEOJIOTHSUIBIK-KCIIIIUIIK CHIIATTAMACHI Typalibl JIbIHFAH JKaHa JePeKTepP MEH TeOJOTHSIIBIK KYpbl-
JIBIM TypaJibl TYCIHIKTI €cKepe Keje alblH/Ia MaKyJIaHFaH k00allbIK MIeMIep/iH )Ky3ere achblpbuly THIMIUTITHIH
Oarachl, d3ipJey >KYMBICTAPBIHBIH aFbIMJIAFbl JKaF/laiibl, KOWHAyKaTTapiaH MyHall KOpbl OHIIpUTYiHIH AeHreili MeH
KYHiH 3epTTey jKoHe a3ipiiey YpAICiH peTTey MeH Oakpuiay OOWbIHINA YCHIHBIMIAPIBIH Oepiilyi aHbIKTAJIFaH.

ATanMBbIII MOCeNeH] 3epTTey/IiH 0acThl TICUI — AananblK reopU3NKaNbIK 3epTTeyJIepAl KYHeni Typae Kyprisy
YILIiH KOJIIaHBIMJIBIK YHFbIMara Tayjay »kacay Kaxer. KeH opbIHABI o3ipieyiH THIMALUIIIH apTThIpy YLIIH >KaHa
TEXHHUKAJbIK IIEIIM YCBIHBUIIbI, COHbIMEH Karap batbic [IpopBa keH OpHBIHIA KOJNJaHy THIMIUINIH apTThIpyFa
HETI3/IeJITeH Te0JIOTHSI MEH d3iplieyre KaThICThl KOPBITBIH/IbI KACAIIBII, YChIHbICTAP OepinreH. XKoOanbik kepceTkili-
TEep MEH alFakThl 93ipiiey KOPCETKIITepiHiH cail kenmey cebentepi aHbikTaaabl. COHBIMEH Karap KeH OPHBIH
d3ipieyiH eHIIpUIreH KYHeCiHIH THIMIUTIrHe Taljiay Kacau/bl. 3epTTey KYMBICHIHBIH COHBIHIA 931pJICYIiH aFbIM-
JIaFbl CHIATTaMachl MEH KEH OPHBIHBIH T'€OJIOTMSUIBIK KYPBUIBIMBIHA KATBICTHI XKaHa JIEpeKTep HeriziHie a3ipiey
KYHeCiH )KeTUIIIpy MEH OHbIH THIMIUTIITIH apTThIpyFa OaFbITTaIFaH YChIHBICTAP OEpiJIreH.

KoitHaykaT meH yHFbIMajiapAblH Te0()U3UKAIBIK, TUAPOJAMHAMHUKAIBIK 3epTTeyJiepiHe, OHAIPICTIK 3epTTey
HOTH)KENEpiHe, d3IpJey/AiH arbIMAarbl KyiiHe Tanjgay jkacajbl. YHFbIMaNapiblH KOJIJaHy TapUXbIH €CKepe Kele
a3ipiiey THIMIUIIrH Oaranayra apHanFaH 0acTanKel AEPEKTep aHbIKTANbI; OHIIPYIII YHFbIMAIAp KOPBIHBIH KYWI MEH
KOJIIaHBICTAFbI d3ipJiey YPAICiH Oakbliay *kyieciHiH Tuimaiiirine 0ara Gepiii; o3ipiey YpIICiH peTTeyre KaThICTh
HIapajap THIMIUIITIHE Tajnay )Kacalljibl XKoHe 93ipiey ypAiciHiH THiMauliriHe Oara Oepinai. MyHail KeH OpbIHAAPbIH
a3ipiey TaKipuOeci, aTauMbIll KEH OPHBIH JalalblK reo(U3UKaibIK 3epTTeyjiep NepeKTepi HETIi3iHIe TEOPHSIIBIK
KOHE SKCIEPUMEHTTIK 3epTTeyJiep Typalibl MaKajla Marepualiapbl CTYACHTTEp, MYHail JKOHE Ta3 KOFapbhl OKY
OpHBIHJA OKWTBIH aclUpaHTTap, COHbIMEH KaTap «MyHail KeH OpBIHAApbIH d3ipiiey» OaFbIThIHAA OUTIKTUIINIH
apTTHIPY KypCTapbIHBIH ThIHAAPMaHIapbl apachlH/a KEHIHEH KOJIAaHbLIA ajia ibl.

Tyiiin ce3aep: ruApOAMHAMUKAIIBIK 3€PTTEYIIep, YHFbIMA, pe3epByap, KOJIJAHbLUIATHIH KYHEHIH THIMIILIITI.
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AHAJIN3 HPOMI)ICJIOBI)IXMI/ICC.JIEﬂOBAHI/Iﬁ N TEKYHIEI'O COCTOSSHUA
PA3PABOTKHN HAITPABJIEHHOU HA OIITUMHN3AIIMIO U YCOBEPIIEHCTBOBAHUE
MMPOLECCA PASPABOTKHN HA MECTOPOXJIEHHUH «ITPOPBA»

AHHOTanusi. MecTOpOX/ICHNE 10 CIIO)KHOCTH CBOETO CTPOEHMSI OTHOCHTCSI K 00BEKTaM BTOPOM TPYIIIBI, JUIs
KOTOPBIX XapakTepHO HAJIWYHME JU3BIOHKTHBHBIX HAPYIIEHUH, BHICOKasi HEOTHOPOIHOCTh KOJIJIEKTOPOB 10 IJIOIIAAN
U 10 paszpe3y. MecTopoXxIeHne MHOTOILIACTOBOE, pa3BelaHHbIE 3aleXxH HeTH Ha rmiomaan 3ananHas [Ipopsa
CBSI3aHBI C IOPCKUMH U TPHACOBBIMHU OTJIONKEHUsIMU. OIpeiiesieHue ONTHMAIBHBIX [IapaMeTPOB CUCTEM pa3paboTKu
MECTOPOXK/ICHUI B 3aBUCHMOCTH OT 0OCOOCHHOCTEU I'€0JIOTMYECKOTO CTPOCHHUSI U PEKUMOB pabOThI 3aJIeikKeid, OCHOB-
HBIE TOJIOKEHHSI PeriiaMeHTa KOHTPOJS U PEeryaupoBaHMs Ipoliecca pa3paboTKU paccCMOTPEHbBI, Kak (HaKTOPbI,
BJIMSIIOIINE HA ONITUMU3AIMIO YPOBHS JOOBIYU HEPTH.

enbto nanHOW paboThI ABJISETCS U3Y4YEHHE Te0JOrHUYECKOro CTPOCHUS 3aJIeXkel, CBOWCTB TIACTOBBIX ()IIFOHM/I0B
W CBOWCTB IUTACTOB IO Pe3yJibTaTaM OypeHHs: HOBBIX CKBKHH U ITPOBEJICHUS] COOTBETCTBYIOIIMX HCCIenoBaHmid. Jlis
noBbIIIeHUsS 3QPeKTUBHOCTH pa3pabOTKH MECTOPOXKICHHS U 0OOCHOBAHHUS MEPOTIPHUSTUHN 110 KOHTPOJIIO U PETYIIHPO-
BaHMIO Tpoliecca pa3paboTKK B HACTOSIIEH paboTe YTOUHEHBI TPOSKTHBIE TEXHOJIOTUYECKHE TIoKa3aTenu. [IpoBenen-
HBII aHaJIM3 OIpelessieT COBPEMEHHOE COCTOSIHME Pa3padOTKH MecTopoXkaeHus 3ananHas [Ipopsa u ero usBiekae-
MBbI€ 3anackl He()TH, OLEHKY 3((PEKTUBHOCTH pealn3allii paHee YTBEP)KICHHBIX NPOEKTHBIX PEIICHHH, C Y4eTOM
MMEIOIIETr0oCs MPEACTaBICHNS O T€0JOINYECKOM CTPOCHUH M HOIYYSHHBIX HOBBIX CBEICHHI O Ie0JIOro-TIPOMBICIIO-
BOI XapaKTEPUCTUKE MPOJYKTHBHBIX 3aJICKEH, TEKYIIIeM COCTOSIHUH pa3pabOTKH, U3YUYCHHE COCTOSHHS U CTEICHU
BbIPAOOTAHHOCTH 3aacoB He(DTH M3 MJIACTOB M BbIJaya PEKOMEH/AIMI M0 KOHTPOIO U PEryJHpPOBAHHIO Tpolecca
pa3paboTKH.

Beayimum moaxo1oM K U3y4€HHIO 3TOTO BOIIPOCA SIBISIETCS aHAIN3 HEOOXOANMOCTH KCILTYaTallHOHHBIX CKBa-
KHH JJIsl CHCTEMaTHYECKOTO MPOBEIEHHUs MOJIEBhIX reodu3nuecknx uccienoBanuii. [Ipemiaraercss HOBOe TeXHUYEC-
KO€ pelieHre JUis ToBbIIeH:s: 3)(HEKTHBHOCTH Pa3padOTKH MECTOPOXKICHUSI, a TAKXKE PsiJl BHIBOJAOB U PEKOMEH/Ia-
LUH 110 T€OJIOTHH U pa3paboTKe, OCHOBAHHBIX Ha IMOBBILICHUU Y(PPEKTUBHOCTU MPUMEHEHHs Ha MECTOPOXKICHHU
3ananHas [IpopBa. BhIsBiIeHB! MPUYKMHBI HECOOTBETCTBHs (DaKTHUECKHMX IOKa3arenedl pa3padOTKH M IPOEKTHBIX
nokasatesneid. Taroke nMpoBoauiIcs aHaIu3 dPPEKTUBHOCTH BHEAPEHHON CHUCTEMBbI pa3paboTku MecTopoxkaeHus. 1o
OKOHYAHMH HCCIIEJOBAaHMs ObUIM JaHbl PEKOMEHAlNK, HalpaBJICHHbIE HA COBEPILICHCTBOBAHNE CHCTEMBI pa3padoT-
K/ W TOBBIIEHHE €€ 3((PEKTUBHOCTH Ha OCHOBE HOBBIX JAHHBIX O I'€OJIOTHYECKOM CTPOCHHH MECTOPOXKICHHUS U
TEKYLIMX XapaKTEPUCTUKAX pa3padOTKH.

BeinonHeH aHanu3 reou3MYecKuX, THAPOAMHAMUYECKUX HCCICIOBAHUN CKBRXXMH W IUIACTOB, PE3yJIbTATOB
MPOMBICJIOBBIX HCCIICIOBAHUM, TEKYLIEr0 COCTOSHHS pa3paboTku. OmnpeaeneHbl UCXOIHBIC JAaHHbBIC IS OLCHKU
3 PEKTUBHOCTH pa3pabOTKH C YYEeTOM HCTOPUHU SKCIUTyaTalli CKBa)KHWH; IMpOBeAeHa OmeHKa 3¢hdekTuBHOCTH
MPUMEHSEMOIT CHCTEMBI KOHTPOJIS IPOLIECCOM pa3paboTKu U COCTOsIHUEM (DOHA HOOBIBAIOIINX CKBAKHH; IPOAHAIIH-
3upoBaHa 3P HEeKTHBHOCTH MEPOIIPHUATHI MO PEryIMPOBAHHIO Npoliecca pa3paboTKH U MPOBeieHa OLeHKa YPPEeKTUB-
HOCTH TIpolecca pa3paboTKu. Matepuanbl CTaThd 00 OIBITE Pa3pabOTKH HE(PTSHBIX MECTOPOXKIEHHH, a TaKKe
TCOPECTUUCCKUX U SKCHCPUMCHTAJIBLHBIX UCCIICAOBAHNUAX HA OCHOBC JaHHBIX ITOJIEBBIX reod)muqecmdx I/ICCHe[lOBaHI/Iﬁ
9TOT0 MECTOPOXKIACHUSA MOIYT 6bIT]) IMOJIC3HbI CTyAC€HTaM, aclupaHTaM He(l)TﬂH])lX BY30B, a TaKKX€ CilylmiaTejsiMm
KypCOB TIOBBIIICHHS] KBTU(UKAIIMK B HanpaBiieHUH «Pa3paboTka He(hTera3oBbIX MECTOPOXKICHUID.

KoueBble ci10Ba: THAPOAMHAMUYECKHE HMCCIICAOBAHUS, CKBAXHHA, IUIacT, 3(p(eKTHBHOCTh NMpUMEHSEMOH
CHCTEMBI.
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