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Abstract. The Ustyurt region of north-western Uzbekistan is one of the country’s principal
gas-bearing areas and the feedstock base of the Ustyurt Gas Chemical Complex, yet the decline of
national gas production makes both the replacement of reserves and the stabilisation of output from
existing fields an urgent task. This study integrates published geological, geophysical and production
data on the Shakhpakhty, Surgil, East and North Berdakh fields and the Western Aral discovery with
an analytical assessment of gas well deliverability. The reservoirs were compared in terms of porosity,
permeability, depth and reported well rates, and the influence of near-wellbore conditions was
quantified with the pseudo-steady-state gas inflow equation. The results show that productive
intervals are confined mainly to Middle—Upper Jurassic terrigenous reservoirs at depths of about 2.0—
3.0 km, whose quality ranges from tight fluvial sandstones with 4-16 % porosity to Callovian
reservoirs with permeability of up to 1,500 millidarcy, and that maximum reported well rates differ
by an order of magnitude. The channelised, laterally variable architecture of the sandstones,
condensate dropout near the wellbore, reservoir pressure depletion and regional water scarcity were
identified as the main factors limiting productivity. Calculations indicate that a positive skin factor of
+5 reduces the well rate by about 40-45 %, whereas a negative skin of —4 achieved by stimulation
raises it 2.2—2.8 times. On this basis, a three-stage programme is proposed that links seismic-driven
well placement, horizontal wells with multistage hydraulic fracturing, condensate-bank remediation
and compression to reservoir type, and directs further exploration towards the Lower Jurassic and
Paleozoic complexes.

Keywords: Ustyurt region, Jurassic reservoirs, gas-condensate fields, condensate banking,
skin factor, hydraulic fracturing, horizontal wells, hydrocarbon potential.

Introduction

Natural gas is the backbone of Uzbekistan’s energy balance, and for decades the country was
among the largest gas producers in Eurasia. In recent years, however, domestic production has
declined markedly, and since 2023 Uzbekistan has become a net importer of gas [12]. Under these
conditions, two tasks have become equally important for the upstream sector: the replacement of
reserves in under-explored areas and the more efficient development of fields that are already in
production.

The Ustyurt region, located between the Caspian Sea and the Aral Sea within the Republic of
Karakalpakstan, is directly concerned with both tasks. It hosts a number of gas and gas-condensate
fields, and the Surgil field together with the East and North Berdakh fields supplies the Ustyurt Gas
Chemical Complex (UGCC), which was designed to receive 4.5 billion cubic metres (bcm) of gas per
year [6, 15]. Since the complex began operating in 2015 [15], a stable feedstock supply has turned
from a regional issue into a matter of national industrial significance. The government has also
introduced risk-service contracts, under which partners are rewarded for incremental production from
low-yield fields [13]; this creates a demand for well-substantiated technical solutions for such fields.

Previous studies of the region have mostly addressed either its petroleum geology or
individual production problems. Regional assessments describe the Jurassic petroleum system and its
traps [16], basin modelling has been used to evaluate deeper plays [19], and seismic reservoir
characterisation has revealed the complex architecture of Jurassic sandstones [2]. The authors’ earlier
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work examined the geological and geophysical conditions and the oil and gas potential of the
Assakeaudan Trough in southern Ustyurt [10, 11]. At the same time, the link between the geological
features of Ustyurt reservoirs and the technological means of raising well productivity has not been
considered systematically, although it is precisely this link that determines which technologies are
worth piloting in a given field. Bridging this gap is the problem addressed in the present paper.

The aim of the study is to generalise the geological characteristics of the principal Ustyurt
fields, to identify the factors that limit exploration success and well productivity in Jurassic gas-
condensate reservoirs, and, on this basis, to substantiate a staged set of technologies for increasing
gas production and to outline priority directions for deeper exploration.

Materials and methods

The study is based on an analytical review and generalisation of open data. The geological
part draws on the regional petroleum-system assessment of the U.S. Geological Survey [16], papers
on basin modelling and seismic reservoir characterisation in the Berdakh—Sudochi area [2, 19],
industry publications on field discoveries and test results [7, 12, 14, 17], reports on the Surgil field
and the UGCC [6, 15], studies of the geological, geophysical and geodynamic conditions of southern
Ustyurt [10, 11, 20], and the authors’ experience in exploration well completion, testing and gas
reserve estimation [1, 9]. The engineering part relies on fundamental works on gas-condensate phase
behaviour, well deliverability, stimulation and horizontal well technology [3-5, 8, 18].

Three groups of methods were applied. First, a comparative analysis of reservoir parameters
(depth, porosity, permeability and maximum reported well rate) of the principal fields and discoveries
was carried out, with all data brought to common units. Second, the elements of the Jurassic petroleum
system — source rocks, reservoirs, seals and traps — were generalised, and the exploration maturity of
individual stratigraphic complexes was assessed qualitatively. Third, the influence of near-wellbore
conditions on well productivity was evaluated analytically using the pseudo-steady-state inflow
equation for a gas well written in field units [3]:

_ k h(p? =Py )
q= 1422 T p z [In(re/1w)—0.75+S] (1)

where q is the gas rate, Mscf/day; k is permeability, mD; h is net pay thickness, ft; pr and pwr are the
average reservoir pressure and the bottomhole flowing pressure, psia; T is reservoir temperature, °R;
u and z are the gas viscosity, cP, and the compressibility factor at average pressure; re and rw are the
drainage and wellbore radii, ft; S is the total skin factor.

Since the flow capacity kh, pressures and fluid properties vary from well to well and are not
fully available in open sources, the analysis was performed in dimensionless form. Dividing Eq. (1)
written for an arbitrary skin factor S by the same equation for an undamaged well (S = 0) under
identical reservoir and drawdown conditions gives the relative rate:

qs _ In(re/Tw)—0.75
qo  In(re/Tw)—0.75+S ()

Values of In(re/rw) between 7.0 and 8.0 were adopted, which corresponds to a wellbore radius
of about 0.1 m and drainage radii of roughly 110-300 m. The skin factor was varied from —5 to +10,
covering the range from stimulated to severely damaged wells. Following [5], condensate banking
was treated as an additional positive skin caused by the reduction of gas relative permeability in the
near-wellbore region.

Results

Geological setting and petroleum system. The North Ustyurt basin has a triangular outline and
is bounded on all sides by late Paleozoic and Triassic fold belts. Its sedimentary cover consists of
predominantly clastic Jurassic—Tertiary rocks from several hundred metres to about 5 km thick,
overlying Devonian—Carboniferous carbonates and Permian—Triassic clastic and volcanic sequences
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[16]. The main source rocks are lacustrine shales and coals of the continental Jurassic sequence, and
oil and gas accumulations occur mainly in Jurassic clastic reservoirs in structural traps at depths of
2.5-3 km [16]. In the southern part of the region, the Assakeaudan Trough, whose northern flank
includes the Shakhpakhty step, is regarded as a promising area [10, 11]; faults cutting the basement
and extending into the Jurassic section are considered a possible decisive factor in the formation of
Jurassic hydrocarbon accumulations there [20].

Main fields. The generalised characteristics of the principal fields and discoveries of the
Uzbek part of Ustyurt are given in Table 1.

Table 1 — Main gas and gas-condensate fields of the Uzbek part of the Ustyurt region

Field / discovery Reservoir and key parameters Status and significance
Jurasmg clastlcs; Callovian reservoir with About 1.5 trillion cubic feet (<42
12—16 % porosity and 100-1,500 mD i
Shakhpakhty 1 o bem) of gas [7]; one of the oldest
permeability; well rates up to 1.5 million .
3 fields of the region
m?/day [7]
Discovered in 2006; reserves of
Surgil Jurassic gas-condensate reservoirs about 120 bem; main feedstock
source for the UGCC [6, 15]
East and North Jurassic terrigenous reservoirs; the Berdakh svlillz) I; lee?;te;tiiglil Ciasatg tthfsli(gCC,
Berdakh well tested 150,000 m3/day in 1990 [7] pacily1s .
bem/year [15]
Middle Jurassic terrigenous reservoirs at . . .
Western Aral 2,000-3,000 m; maximum test rate about F;itocfogéllzi;aé f;izlg lt g;: [[1I Zl])ek
580,000 m*/day [14] p
Kuanysh, Akchalak, JUrassic reservoirs Discovered accumulations awaiting
West Barsakelmes development [7]

Maximum reported well rates of the region are compared in Figure 1. They differ by an order
of magnitude, from 150 to 1,500 thousand m?*/day. The highest rates are associated with the high-
quality Callovian reservoir of Shakhpakhty, whereas the Berdakh well produced ten times less from
Jurassic deposits; this spread reflects differences in reservoir quality and stratigraphic level.
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Figure 1 — Maximum reported well flow rates in the Ustyurt region (compiled from [7, 14])

Reservoir heterogeneity. The Early—Middle Jurassic fluvial sandstones of the Ustyurt
plateau have open porosity of only 4-16 %, whereas the Callovian reservoir of the Shakhpakhty field
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combines 12—-16 % porosity with permeability reaching 1,500 mD [7]. Such a wide range reflects the
alternation of continental and coastal-marine depositional environments during the Jurassic. Seismic
reservoir characterisation of the Sudochi depression and the Berdakh high showed that exploration
and production wells there had long been placed on the assumption of conformable, laterally
continuous reservoirs, whereas the actual architecture is dominated by laterally variable channel and
facies bodies [2]. This mismatch was identified as one of the causes of low drilling success and
declining gas production [2]. In practical terms, the same stratigraphic interval may be highly
productive in one well and nearly tight in an adjacent one, so the placement of each new well becomes
a key decision.

Deeper plays. Exploration in Ustyurt has historically focused on Middle and Upper Jurassic
targets. Basin modelling of the Berdakh—Sudochi area has been used to assess the potential of the
deeper, poorly explored Lower Jurassic sequences [19], and in 2025 the state explorer Yangi Kon
began drilling the UDG-1 well on the former Aral Sea floor specifically to test Lower Jurassic strata
[12]. The Paleozoic section is also of interest: the Karachalak reef tested gas at about 500,000 m?/day
from Paleozoic limestones at 3,521 m, and oil was obtained from the Karakuduk reef [7]. Although
the core porosity of Paleozoic limestones is low (around 3 %), some samples are cavernous, which
suggests that permeable intervals may be under-represented in the existing cores [7]. The potential of
great depths was confirmed in 2025, when drilling in Ustyurt reached 6,500 m for the first time and
a very large gas accumulation was announced, whereas earlier exploration had been limited mainly
to depths of 2,500-3,000 m [17].

Productivity-limiting factors. The generalisation of the data allows four groups of factors
limiting well productivity to be distinguished. The first is the heterogeneity of the Jurassic reservoirs
described above, which reduces drilling success and the effective pay penetrated by a vertical well.
The second is condensate banking. When the bottomhole pressure in a gas-condensate reservoir falls
below the dew point, liquid condensate drops out around the wellbore [4, 18]. Three flow regions
then form in the reservoir, and it is the near-well region, where both gas and condensate are mobile
and the gas relative permeability is reduced, that controls most of the loss of deliverability [5]. This
loss can be considerable even in reservoirs with moderate condensate content [4]. The third factor is
the decline of reservoir pressure in long-producing fields, which reduces the drawdown term in Eq.
(1). The fourth group comprises environmental and logistical constraints: the fields lie in a remote
desert area close to the drying Aral Sea, where fresh water is scarce, which limits water-intensive
operations such as conventional hydraulic fracturing [3].

Inflow analysis. The relative rates calculated from Eq. (2) are given in Table 2, and their
dependence on the skin factor is shown in Figure 2.

Table 2 — Relative gas well rate qs/qo calculated from Eq. (2)

SKkin factor S In(re/rvw) =7.0 In(re/rv) =7.5 In(r./ry) = 8.0
—4 2.78 2.45 2.23
-2 1.47 1.42 1.38
0 1.00 1.00 1.00
+2 0.76 0.77 0.78
+5 0.56 0.57 0.59
+10 0.38 0.40 0.42

At a given drawdown, the well rate is proportional to the flow capacity kh and inversely
proportional to the term [In(re/rw) — 0.75 + S]. As follows from Table 2, a positive skin of +5, caused
by formation damage or a condensate bank, reduces the rate by 41-44 %, whereas a negative skin of
—4, typical of a successfully fractured well, increases it 2.2—-2.8 times relative to an undamaged well.
The dependence is strongly non-linear (Figure 2): reducing the skin from 0 to —4 gives a much larger
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gain in rate than the loss caused by an equal positive skin

In(re/rw), i.e. for densely spaced wells.
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Figure 2 — Relative gas well rate versus total skin factor, calculated from Eq. (2)

It follows that in the Ustyurt reservoirs the management of the near-wellbore zone and the
increase in effective reservoir contact are the most direct levers for raising well productivity. A
horizontal well acts in the same direction: its larger contact with the reservoir is equivalent to a
negative pseudo-skin [8], which is particularly valuable in thin and laterally variable Jurassic

sandstones.

Applicable technologies. Matching the identified factors with the available technological
solutions leads to the scheme presented in Table 3.

Table 3 — Correspondence between productivity-limiting factors and technological solutions

Limiting factor

Technological solution

Expected effect

Lateral heterogeneity,
channel reservoirs

Seismic reservoir characterisation (spectral
decomposition, inversion) for well placement;
geosteering [2]

Higher drilling success; wells
placed in the best facies

Low permeability, thin
pay

Horizontal and multilateral wells; multistage
hydraulic fracturing [3, 8]

Larger reservoir contact;
negative skin; higher rate per
well

Condensate bank near
the wellbore

Keeping bottomhole pressure above the dew
point where possible; solvent and methanol
treatments; hydraulic fracturing to reduce
drawdown [4, 5]

Restored gas relative
permeability; slower
productivity decline

Pressure depletion

Wellhead and field booster compression; gas
cycling in condensate-rich zones [18]

Extended production plateau;
higher condensate recovery

Water scarcity, remote
location

Water-saving fracturing fluids (foamed,
energised, recycled produced water); pad
drilling [3]

Lower water demand and
infrastructure cost

Staged approach. It is proposed to implement these technologies in three stages. At the first
stage, existing seismic and well data are re-interpreted to build facies-based reservoir models and to
select pilot areas; reserves are re-estimated by complementary methods [9], well completion and
testing practices are reviewed [1], and basin models are updated to rank the Lower Jurassic and
Paleozoic targets [19]. At the second stage, pilot horizontal wells with multistage fracturing are drilled
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in low-permeability zones, condensate-bank remediation is tested on producing wells with declining
rates, and dedicated exploration wells are drilled to the deeper complexes. At the third stage,
successful solutions are scaled up, including within risk-service contracts in which the contractor’s
remuneration depends on incremental production [13]. Such a sequence reduces technical and
financial risk and allows the effect of each technology to be measured against a baseline.

Conclusion

The Ustyurt region remains one of the most promising gas areas of Uzbekistan, and its proven
accumulations are associated mainly with Middle—Upper Jurassic terrigenous reservoirs of highly
variable quality. The study has shown that the channelised, laterally variable architecture of these
reservoirs is a key factor limiting drilling success, while well productivity in the developed fields is
further reduced by near-wellbore condensate accumulation, reservoir pressure depletion and
environmental constraints such as water scarcity. The analysis based on the gas inflow equation
demonstrates that controlling the skin factor and increasing reservoir contact are the most effective
ways to raise deliverability: stimulation that brings the skin to —4 can more than double the well rate,
whereas an unremedied condensate bank may cut it by almost half. A staged introduction of seismic-
driven well placement, horizontal wells with multistage fracturing using water-saving fluids,
condensate-bank remediation and compression, supported by risk-service contracts, can therefore
stabilise gas supply to the Ustyurt Gas Chemical Complex. Future growth of the resource base is
linked to the Lower Jurassic and Paleozoic complexes, as confirmed by the 2025 deep discovery, and
requires integrated seismic reservoir characterisation, basin modelling and dedicated deep exploration
wells. Together, these measures can help offset the decline in national gas production.
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YCTIPTTIH (©63BEKCTAH) IOPA I'A3-KOHIAEHCAT KOJIJIEKTOPJIAPBI:
TF'EOJIOTUAJIBIK EPEKIIEJIIKTEPI )KOHE OHIMIAIJIKTI APTTBIPY

XaiintoB Oamikon*, PapmanoB 3aBKuIIuH
Ncnam KapumoB atbiHaarsl TalIkeHT MEMIIEKETTIK TEXHUKAIBIK YHUBEPCUTETI,
TamkeHT, ©30eKcTaH
e-mail: o_hayitov60@mail.ru, z.ravshanov@tdtu.uz

AnaaTna. ©30€KCTaHHBIH COJITYCTIK-OAaThICBIHAAFEI Y CTIPT ailMarbl €NJIIH HEeTi3Ti ra3Jibl
ayJlaHAapbIHBIH Oipi koHE Y CTIPT ra3-XuMHUs KelleHIHIH MIHMKi3aT 6a3achkl O0JIbIN TaObUIA b, anaiiia
WITTHIK T'a3 OHAIPICIHIH TOMEH/ Y1 KOpIap bl TONBIKTHIPYABI 1, HTEPLIII )KaTKaH KeH OPBbIHIapbIHAH
OHJIIPICTI TYpaKTaHIBIPYIbl Aa ©3€KTI MiHJIeTKe aiHanmabipanbl. 3eprreyae llaxmaxtel, Cypruns,
HIeirpic xoHe Conryctik beprnax keH opbiHaapbl MeH baTteic Apan ambuibiMbl  OOMBIHIIA
KapusaJaHFaH TEOJIOTHSUIBIK, T€O(pU3UKAIBIK >KOHE KOCIMUIUIK JEepeKTep Tra3 YHFbIMaJapbIHbIH
OHIMJIUIITH aHaJIMTUKAIBIK OaranmaymeH Oipiktipinai. Komiekropiap KeyekTiliK, OTKI3TiIITIK,
TEPEHIIK >KOHE YHFBIMaJIap/bIH IIBIFBIMBI OOWBIHINA CaTBICTBHIPBUIABI, ajl YHFBIMA MaHbI ailMarbl
KaFJaillapblHbIH ocepl ra3 arbIHBIHBIH IICEBIOTYPAKTAFaH TEHJEYl apKbUIBl CaHABIK TYpPFBIIA
Oaranmanael. HoTmxenep eHIMAI ropw3oHTTapIblH HeriiHeH mamamed 2,0-3,0 KM TepeHIIKTeTi
OpTa—KOFapFbl [0pa TEPPUTEHIIK KOJUIEKTOpPJIApbIMEH OalIaHBICThl €KEHIH KOPCETTi; OoJapiblH
carnachl keyekTuliri 4—16 % TeIFbI3 (IrOBUANIBIK KyMTacTapaaH eTki3rimriri 1500 mumunapcure
JeHiH JKETeTiH KeJJIOBEH KOJJICKTOpJapblHA NEHiH e3repeni, an YHFbIMaTIApAbIH €H JKOFaphl
IIBIFBIMAAPEI  O1p peTKe epekiercHeal. OHIMIUTIKTI MEKTeUTIH HeTi3rl QakTopiap peTiHe
KYMTacCTap/bIH apHAIIBIK, JIATEPAABl ©3repMeNi KYPbUIBIMBI, YHFBIMA TYO1 MaHbIHa KOHICHCATTHIH
TYCY1, KabaT KbICBIMBIHBIH TOMEH/ICY1 )KOHE aliMaKTarbl Cy TallIbUIBIFBI aHbIKTaAbl. Ecenteynep +5
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OH CKHH-(DaKTOp YHFbIMA IIBIFBIMBIH maMaMeH 40—45 %-ra a3aliTaTbIHBIH, a1 Ka0ATThl KAPKBIHAATY
apKBUIbI KOJI JKETKI3UIreH —4 Tepic CKuH-(QakTop oHbI 2,2—2,8 ece apTThIpaThIHBIH KepceTTi. Och
Heri3jie CeCMUKAIBIK JAepeKTepre CYWeHIN YHFbIMalapibl OpHAIACTBIPY/Ibl, KAOATThI KOI CaTbLIbI
TUIPaBIMKANIBIK JKapyMEH KeJJICHEH YHFbIMalap/bl, KOHJEHCAT THIFbIHBIH JKOIOJbl JKOHE
KOMIIPUMHUPJICYI KOJUIEKTOpP TYpiMeH OalllaHbICTBIPAThIH YII CaThUIbl Oarjapiama YCBIHBUIIBI,
COHJIali-aK Oapiay >KYMBICTApPbIH TOMEHT1 Opa JKOHE IMajeo30i KelleHepiHe OarbITTay KaKeTTirl
Heri3aenml.

Tyiiin ce3aep: YcripT aiiMarbl, 0pa KOJUIEKTOPJIAPbI, T'a3-KOHJEHCAT KEH OPBIHIAPHI,
KOHJICHCAT TBIFBIHBI, CKUH-()aKTOp, KaOaTThl TUIPABIUKAIBIK >Kapy, KeJJCHEH YHFbIMajap,
KOMIPCYTEK dJIeyeTi.

IOPCKHUE I'A3OKOHAEHCATHBIE KOJIVIEKTOPBI YCTIOPTA (Y3BEKHUCTAH):
I'EOJIO'MYECKHUE OCOBEHHOCTH U NOBBILNEHUE IMTPOAYKTUBHOCTHU

XaiintoB Oamikon*, PapmanoB 3aBKuaiuH
TamkeHTCKHil rocy1apCTBEHHbBIN TEXHUUECKUI YHUBepcuTeT uMeHu Mciama Kapumosa,
TamikenT, Y30ekucran
e-mail: o_hayitov60@mail.ru, z.ravshanov@tdtu.uz

AHHOTauMs. YCTIOPTCKMIM PErMOH Ha ceBepo-3amaje Y30eKHuCTaHa SBISIETCS OAHUM M3
OCHOBHBIX Ta30HOCHBIX DPAallOHOB CTpaHbl M ChIPbE€BOM 0a30i YCTIOPTCKOTO ra30XMMHYECKOTO
KOMIIJIEKCA, OJTHAKO CHIDKEHHE HallMOHAJILHOM TOOBIYM I'a3a JeaeT aKTyalbHbIMU KaK BOCIIOJHEHHE
3aracoB, TaKk M CTaOMJIM3aLKI0 TOObIYM Ha pa3padaTbiBa€MbIX MECTOPOXACHUSIX. B uccienoBanuu
OIyOJIMKOBAaHHBIE T€0JIOTHYECKUE, Tre0(hU3NYECKHe U MPOMBICIOBBIE JJAHHBIE 110 MECTOPOXKACHUSAM
MMaxmaxTel, Cypruis, Boctounsiit u CeBepHblil bepnax n otkpbiTiio 3anagHeiii Apai 00beAMHEHb
C AQHAJIMTHUYECKON OLICHKOW MPOJYKTHMBHOCTH Ta30BbIX CKBa)XKMH. KOJIEKTOpPHI COMOCTABIIEHBI I10
MOPUCTOCTH, TPOHMUIIAEMOCTH, TNTyOWHE 3ajeraHuss U AeOuTaM CKBaXMH, a BIUSHUE YCIOBUMN
pu3a00WHON 30HBI KOJMYECTBEHHO OIICHEHO C IMOMOINIBIO YPaBHEHUS ICEBI0YCTaHOBUBIIETOCS
NpUTOKa Tras3a. Pe3ynbTarhl MoOKa3aJyd, YTO MPOAYKTUBHBIE TOPU3OHTHI  NPUYPOUEHBI
MIPEUMYIIECTBEHHO K CpeHE-BEPXHEIOPCKUM TEPPUTE€HHBIM KOJUIEKTOpPaM Ha TiyOMHax okoio 2,0—
3,0 KM, Ka4ecTBO KOTOPBIX U3MEHSIETCA OT IIOTHBIX (PIIFOBHAJIBHBIX NECYAHUKOB C MMOPUCTOCTHIO 4—
16 % 1m0 KemI0BEHCKUX KOJUIEKTOPOB C MPOHUIaeMOCThIO A0 1500 Mumummaapen, a MakCuMalbHbIE
NeOUThl CKBaXHUH pasziuyaloTcs Ha Mopaaok. OCHOBHBIMU (akTOpaMH, OTpaHUYMBAIOIIUMU
IIPONYKTUBHOCTb, OIIPEIENIEHbl PYCIOBOE, JIATEPaIbHO W3MEHYMBOE CTPOCHHME IIECUAHUKOB,
BBITIaJICHUE KOHJCHCAaTa B MPU3a00HHON 30HE, UCTOIICHHUE TJIACTOBOM SHEPTUH U JCPUITUT BOJIBI B
peruone. PacuéTpl MOKa3bIBAIOT, YTO MOJOKHUTEIbHBIN CKUH-(AKTOP +5 CHIKAET AeOUT IPUMEPHO
Ha 4045 %, Torga Kak OTpUUATENbHBIM CKUH-QakTOp —4, JOCTUraeMblil HHTEHCH(UKaIHen
IIPUTOKA, YBEIUUYUBAET ero B 2,2—2,8 pa3a. Ha »Toli 0cHOBE npeiokeHa TpEXaTalHas nporpamma,
YBS3BIBAIOIAs pa3MeIleHNEe CKBAXHH MO JaHHBIM CEHCMOpPa3BEAKH, TOPU3OHTAIbHBIE CKBaKUHBI C
MHOT'OCTaIMHBIM THJIPOPA3phIBOM IUIACTA, YAAJICHUE KOHAEHCATHOM NMPOOKH U KOMIPUMHPOBAHHE
C THUIOM KOJJIEKTOpa, a Takke o00OCHOBaHa HEOOXOJMMOCTh HANpaBUTh JajbHelIne
re0JIOropa3BeJ0YHbIE PaOOTHl HA HUXKHEIOPCKHN U MaJIe030MCKH KOMITIEKCHI.

KiroueBbie ci10Ba: YCTIOPTCKHM pETHMOH, IOPCKHE KOJUIEKTOPBI, T'a30KOHACHCATHBIE
MECTOPOXKJICHHS, KOHAEHCaTHas MpoOKa, CKUH-(AKTOp, THAPOPA3phIB IUIACTa, TOPU3OHTAJIbHBIC
CKBaYKUHBI, YTJI€BOIOPOIHBIN MOTEHIHAIL.
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