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Purpose. Creating a technology ofintensive andsafe excavation mining on the basis ofidentified behavior patterns of the
adjacent rock massif, optimizing the parameters of preparatory work technological schemes that enhance the underground
mining efficiency. The ideais to use man-caused stress-deformed state (SDS) to develop an effective technology of the mar-
ginal massif reinforcement.

Methodology. Methods ofthe boltingselectioninvolves computational modeling complex and field measurements in un-
derground conditions. Implementation ofanalytical and experimental studies has revealed the dynamics of deformation pro-
cesses in coal-rockmassifaround workings which allows to control the progress of geomechanical processes in the marginal
massif in order to overcome the undesirable rock pressure phenomenon and ensure stability of supported excavations.

Findings. Identified change patterns of coalrock massifstress-deformed state (displacements, strain, fracture zones) relat-
ed to the main geological and mining factors allowto determine the optimum reinforcement parameters for enhancing deve-
lopment working stability. This will allow to develop new and improve the existing technologies for effective and safe rein-
forcement of marginal rocks formining on flat and inclined coal-beds, relative to changing geological and mining conditions.

Originality. Originality of the proposed method arises fromthe following:
- the massif state regularities are revealed for its geomechanical characteristic control are revealed;
- identifying patterns ofthe SDS change allow to select the best bolting option, when the joint work of the anchor and
the rock makes it possible to adjust bolting features to the massif marginal deformation characteristics.
Practical value. The advancedtechnologicalsolutions have been developed to provide innovative ways and means of

excavation bolting, adaptive to various mining conditions.

Keywords: mine tunnel bolting and maintaining, deformation ofrock massif, mine opening, geological and mining con-

ditions

Problem statement. In-seam workings are most sus-
ceptible to rock pressure. The cross-sectional area loss runs
up to 60-70%. As aresult,20% ofthe workings are annually
repaired and re-walled. The cost share of opening, bolting
and supporting the workings reaches 15-20% of the coal
mining cost. More than 10% of underground workers are
engaged in repairs [1, 2].

One of the main technical advances in the field of rein-
forcement and support of workings suggests the application
of resource-saving technology of development workings
with bolting, particularly in combination with a metal arch
support of a rectangular cross section.

In this regard, the study of the rock massif deformation
features in the area around development workings with
bolting at different seam inclinations and anchoring depth,
providing the rationale for the parameters of bolting and
defining feasible fields of its use are important tasks of
mining production.

Identification of the main problem. Excavation work-
ings disturb equilibrium state of the rock and lead to redis-
tribution of strain in the surrounding massif, the strain in-
tensity on the workings margin being much higher than that
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in the disturbed massif. Increased strain on the workings
margin leads to the formation of inelastic deformations
zone around the working. The zone structure and the nature
of rock deformation in it depend on the working depth,
rock type and its physical, mechanical and technological
properties, working size, type and characteristics of bol-
ting, seam inclination of enclosing rocks.

Analysis of the researchresults. The diversity of geo-
logical and mining conditions of workings operation and
associated mechanism of interaction between rocks and
bolting, has given rise to a number of different geomecha-
nical models of rock massif state in the vicinity of mine
workings. At present, mathematical computer simulation is
the most promising [3, 4].

Basic material. Numerical modeling of the rock
stress-deformed state nearby the mine workings.To identi-
fy SDS rock features near the workings, numerical simula-
tions were carried out.

Themine “Abai” of Karaganda coalbasin openedat the
depth 0f500 m was chosen as the object of study. The rec-
tangular cross section of the working has the following di-
mensions: 3.8 m height and 5.0 m width. The working was
driven on coal seam. In the seamroof, there is siltstone of
6 m thickness and uniaxial compressive strength 32 MPa,
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and above siltstone, there is sandstone of 10 mthickness.
The sandstone uniaxial compression strength is 60 MPa.
Mudstones deposited of 6.5 mthickness and uniaxial com-
pression strength 24 MPaare deposited in the soil layer. Be-
low mudstone, there is siltstone with 15 mthickness.

To identify how the development ofthe conventional
inelastic deformation zones (CIDZ) depends on the depthof
workings, numerical simulation has carried out. Fig. 1
shows the boundaries of conventional inelastic deformation
zones near the working, which operate according to the an-
gle of main strain impact.
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Fig.1. The boundaries of conventional inelastic defor-
mation zones (D, m) near the working, in regard to the
main stress impact angle and Poisson's ratio (Kg): 1 —
roof; 2 — side walls; 3 — footwall; a and b — non-
disturbed — and disturbed state

Resulting from the above presented research, the empir-
ical dependences of the CIDZ zone development were es-
tablished along the rock massif depth taking into account
the dynamics of the working depth growth.

Analysis of simulation results has shown that the CIDZ
development in time depends on the working depth accord-
ing to the logarithmic law.

In general, the dependence of CIDZ size (H¢pz, m) on
working depth (H, m) can be represented as

H ey, =aln(H)—b, M

where a, b — empirical coefficients considering rock
strength, working size, and other factors influencing the
working stability, particularly, for the considered example:
a=29;b=16,1.

Factors influencing the CIDZ development near the
mine working are the rock strength and the fracturing de-
gree. The rock massif stability near the workings driven
through the rocks of different strength depends on the size
and strength of CIDZ rocks (f) according to the exponential
law
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Fig. 4 shows thedynamics of CIDZ size change depend-
ing on the rock strength. Fig. 2 shows the boundaries of
CIDZ (H¢ipz) in the marginal working massif depending on
the depth ofexcavation (H) forrocks of the working ground,
roof and walls.

The deformation study of the enclosing rocks nearthe
working with anchor bolting depending on the influencing
factors. Analytical deformation modeling of the enclosing
rocks near the working with anchor bolting depending on
influencing factors was performed by means of numerical
finite element method forthe conditions ofin-seamconvey-
or working of the K10 coal seam at mine “Abai” of Kara-
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ganda coal basin at 500 mdepth and the coal seamthickness
0f3.8m. The massif SDS around the operating working has
been studied. The task is solved in the elastic formulation
due to the relatively shortperiod of rock deformation in the
vicinity ofthe development working during its advance. In
contrastto the known approaches, the sizes of stress exten-
sion zone are specified and their parameters are analysed.
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Fig. 2. Boundaries of CIDZ (Hcpz) in the marginal work-
ing massifin relation to theexcavation depth (H): 1 —
walls; 2 — roof; 3 — ground

Studies have been conducted on mathematical models
using the ANSYS software which allowed to determine the
influence ofgeological factors on the operating conditions
of mine workings.

The model of enclosing rock massif was built in the
ANSYS programcomplex, according to theconditions ofthe
Ko coal seam position.

The SDS ofthe enclosing rock was studied, depending
on the seam thickness of easily falling rocks at different
length oftheir anchoring taking as an example the working
of trapezoidal cross-section workings with the following pa-
rameters of calculation scheme: seaminclination — 15°, its
thickness — 3.8 m; development depth — 400 m; working
cross section — 15.5 mz; anchor diameter — 0.022 m.

The characterof changes and stress distribution in the
working roof, walls and ground has been researched. When
the thickness of the easily falling rock is from 1.03 to 6.0 m
and the anchor length is from 2.4 to 5.0 m, the following
stress changes around the working take place. The maxi-
mum and minimum normal strains grow in linear proportion
with increasing anchor length (from 1.5 to 6.0 m) and easily
falling rock (for example, mudstone) thickness (from 1 to
6 m) (fig. 3).

Fig. 4 shows the distribution of longitudinal stresses
around the working of trapezoidal cross-section with mud-
stone seam 1 m thickalong the hole length which allows to
conclude only the area of the marginal blast-holes in the
rock roofis subjected to considerable stress, which requires
an increase in their density in this zone.

The stress distribution analysis shows thatthere are are-
as of unstable rocks around the working. It is related mostly
to the roof and ground ofthe working, and also to the walls
in the bottom of the working marginal sides. The maximum
values ofthe normal stresses occur in the anchorlocated on
top of the working in the rightmost anchor at the fixing
point. The maximum value of the longitudinal stress occurs
in the anchorlocated on the right side surface of the work-
ing (first from the bottom).

The numerical modeling study was confirmed by the
experiments at mines of the Karaganda coal basin [5, 6].
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Fig.3. The distribution diagram and the dependence of
the normal stress in the enclosing rocks on their an-
choring depths: a — distribution curve o, ; b — de-
pendence oy (1)

Experiments were carried out for the intermediate
roadway 33 kjo.c 65 m off the assembly chamber 3 down
the conveyor coal heading with section 15 m* total gas
content — 19.3 m%/t, gas contentat 1 bar pressure — 2.8 m® /t,
the desorbed gas volume — 16.5 m’ /t. Experiments were
carried out along an extended mine working in order to de-
termine the bearing pressure around the development work-
ing into the massif depth, which in an intense zone was
4.0 m (mine “Abai” of Karaganda coal basin) — fig. 5/1.

An industrial surveillance was conducted for the condi-
tion of ventilation plane 4.04d6-1z with cross-section of
15m” and 179 m length into the working depth: total gas
content—19.4m’ /t, the gas content at a pressure of 1 bar—
2.3 m’ /t, the desorb gas volume — 171 m’ /t.

The experiments were performed to determine the area
of the wave rock pressure ahead of the entry front (mine
“Kazakhstan” Karaganda coal basin), which was 6.0 m long
in the active zone — fig. 5, 2.

Conclusions. Analysis of stress distribution shows
that there are areas of unstable rocks around the workings.
This applies mostly to the roof contours and working
ground, and its walls in the bottom part the working sides.
The maximum value of the normal stresses occurs in the
anchor located at the top of the working in the rightmost
anchorin the fixing point, requiring increased bolting den-
sity in these zones.

The unstable areas are identified in the wall rocks and
dynamics of the zones of active fracturing advance both
ahead of the working front (up to 3— 5 m), and at its sides
(up to 5.0-7.5 m). The optimal length of steel-polymer an-
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chors for the working roof bolting is 3.0-3.7 m, which al-
lows to create a bridge from the reinforced rock in the inse-
cure weak rock of the seamroof.
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Fig. 4. Distribution of longitudinal stresses around the
trapezoidal working mudstone seam of 1 m thickness
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Fig.5.Changeofthe coal seamgas content (Dg) into the
depth (L. ofthe marginalworking massif'(a, c¢) and
itsisotherm (P,) sorption (b, d): 1 —seamK;y at mine
“Abai’’; 2 — seam dg at mine “Kazakhstan”
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Meta. CTBOpEHHS TEXHOJIOTIi IHTEHCHBHOTO Ta Oe3-
[IeY-HOTO TIPOBEJCHHS BHUHMAaJbHUX TIPHUYUX BHPOOOK
Ha OCHOBI BHUSBJICHHX 3aKOHOMIPHOCTCH MOBEHIHKU MpPH-
JIETTIMX JI0 HUX MAacHBIB TIPCHKHUX MOPiN, onTUMIi3amii ma-
paMeTpiB TEXHOJOTIYHUX CXeM IMIArOTOBYHMX POOIT, IO
3a0e3MeUy0Th MIABUIICHHS e()EeKTUBHOCTI (YHKIIOHY-
BaHHS MI3EMHOTO TIPHUYOTO BHPOOHHUNTBA. Imes moms-
ra€ y BHKOPHCTaHHI TEXHOTEHHOTO Hampy»keHo-nedop-
MoBaHoro crany (HJAC) w1t po3poOku edeKTUBHOT Tex-
HOJIOTi KPIMJIEHHS! TMPUKOHTYPHOTO TiPCEKOTO MAaCHUBY.

MeTtoauka. Metoquka BHOOpY BapiaHTy aHKEpPHOTO
KpIIUIEHHsSI BKJIFOYAE TIPOBEJICHHS KOMIUIEKCY YHCENBHO-
TO MOJICTIOBAaHHS Ta HATYPHHUX BUMIpPIB y MiI3eMHHUX
yMoBax. BukoHaHnii KOMIUIEKC aHAIITHYHUX 1 eKCIIEPH-
MEHTaJbHUX JIOCIDKEHb J03BOJIMB BCTAHOBHUTU JWHAM i-
Ky PO3BUTKY AehOpMaIliifHUX MPOIECiB y BYTJICMOPOI-
HOMY MacHBi JIOBKOJIa BUPOOOK, Ja€ MOXIMBICTH yIIpa-
BJIITH XOJIOM TI'€OMEXaHIYHHUX MPOLECIB Y MPUKOHTYPHO-
My MacuBi BUPOOKM Ta BIUIMBATH HA HBOTO JUI MOJIO-
JMaHHS HeOakaHUX IMPOSBIB TIPCHKOTO THCKY U 3abesre-
YEHHS CTIHKOCTI MiATPUMYBaHUX BUPOOOK.

PesyabTaTu. BussneHi 3akOHOMIpHOCTI 3MIHH HaIpy-
KEHO-Ie()OPMOBAaHOTO CTaHy BYTULISI IMOPOJHUX MaCHBIB
(3cyBiB, HANPYTH, 30H TPIMUHOY TBOPEHHS ) 3aJICKHO Bif OC-
HOBHHX TIPHHYO-TEOJIOTIYHIX 1 TIPHUIOTEXHITHUX YNHHH-
KIB JIO3BOJISITh y KOHKPETHUX yMOBAX €KCILTy aTaIlii BCTAHO-
BIIOBATH ONTHMAJbHI MapaMeTpH KPIMJIeHHS UII IMiIBH-
MIEHHSI CTIMKOCTI MiTOTOBYUX TipHUUHUX BUpOoOOK. Lle mo-
3BOJIUTH PO3POOJIATH HOBI Ta yIO0CKOHAIIOBATH iICHYFOU1 Te-
XHOJIOT1i €()eKTUBHOTO i 0€3MeYHOro KpilIeHHs MPUKOH-
TypPHUX HOPIATIPH NPOBEACHHI TIpHIYNX BUPOOOK Ha MTOJI0-
I'MX 1 TOXWJIMX BYTUIBHUX IUIACTAX, a[allTUBHI J0 TIPHUYO-
T€OJIOTIYHUX 1 TIPHUYOTEXHIYHUM yMOBaM EKCILTyaTallii,
1110 3MIHIOIOTBCS.
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HayxoBa HoBM3Ha. HaykoBa HOBHM3Ha 3aIlpOIIOHOBA-
HHUX y po0OO0TI crtoCOO0IB MOJISITa€ B HACTYTHOMY

- BHUSBIICHI 3aKOHOMIPHOCTI CTaHy TipCHKOTO MaCHBY IS
YHPaBIHHS HOTO T€OMEXaHIYHOIO XapaKTePHUCTHUKOIO;

- BUSBJICHI 3aKOHOMIPHOCTI 3MiHM Hampy>KeHO-Iedop-
MOBAHOTO CTaHYy J03BOJIIIOTH 0OpaTH ONTHMAaNIBLHAN Bapi-
aHT aHKEPHOTO KPIIJICHHsI, KOJIU B Pe3yJbTaTi CIIUIBHOT PO-
60T aHKepa Ta MOPOJU XapaKTePHCTHKA KPIMICHHS BiAIIO-
BimatrMe ned opMaIiiHii XapaKTepUCTUIN TPUKOHTY PHOTO
MacCHBY.

MpaxTuyna 3nayumicTh. [lomsrae B po3poOii mporpe-
CHBHHX TeXHOJIOTIYHUX PIlIeHb IO crioco0am i3acobam aH-
KEPHOTO KpiIUICHHsI BUIMKOBHMX BUPOOOK, aJalTHBHUX JIO
PI3HUX TIPHHYOTEXHIYHUX YMOB €KCILTyaTallil.

KarouoBi caoBa: obnacmi kpinaenns ma niompumxu
2IpHUYUX 8UPOOOK, 0eOPMYBAHHS NOPOOHO20 MACUBY, NPO-
6edenns 2ipHutoi 6UpoOKU, 2iPHUYO-2e0a02TYHI ma 2ipHU-
YOMEXHIUHI YMOBU eKCNAYyamayii upoobok

Heas. Coznanue TeXHOJIOTHH HHTCHCUBHOTO U Oe30Ta-
CHOTO ITPOBEICHUS BRICM OYHBIX TOPHBIX BEIPA0OTOK Ha OC-
HOBE BBISIBJICHHBIX 3aKOHOM €pHOCTEH MOBEACHUS TPUMbI-
KaloIMX K HUIM MacCHUBOB T'OPHBIX IOPOJ, ONTUMHU3ALUN
napaMeTpoB TEXHOJIOTHUECKUX CXeM IOArOTOBUTEIBHBIX
paboTt, oOecrneynBaIOIUX MOBBIIICHNE 3¢ () eKTUBHOCTH (Y -
HKUMOHUPOBAHUS TOJ3EMHOIO TOPHOTO IPOU3BOJICTBA.
Wnes 3axmovaeTcs B UCTIOIb30BAHUH TEXHOTEHHOTO HaMpsi-
KeHHO-1eopmMupoBanHoro coctostHust (HIC) ms paspa-
00TKM () (HEKTUBHOM TEXHOJIOTUU KPEIUICHUS MPUKOHTYP-
HOTO TOPHOTO MaccHBa.

MeTtonuka. MeTtomka BEIOOpa BapuaHTa aHKEPHOTO
KpEIUICHUS BKIIOYAET IPOBEICHUE KOMIIEKCA YUCIEHHOTO
MOJIEJIMPOBAHUS U HATYPHBIX 3aMEPOB B MOA3EMHBIX Y CJIO-
BUSIX. BBINOJHEHHBIM KOMIIEKC aHAJIMTUYECKUX U DKCIIe-
PUMEHTAIBHBIX HCCIIEIOBAHUN MO3BOJMI YCTAHOBUTH JU-
HAMUKY pa3BUTUs 1e()OpPMALMOHHBIX POIIECCOB B YTJICTIO-
POIHOM MaccHBE BOKPYT BBIPaOOTOK, Ta€T BO3MOYKHOCTh
YIIPABJIATH X0JJOM ['€OMEXaHUUECKUXIIPOLIECCOB B IPUKOH-
TYypHOM MacCHUBE BbIPAOOTKH, BO3ACHCTBOBATH HA HETO IS
MIPEOIOJICHHSI HeXEATeIbHBIX MPOSBICHUN TOPHOTO JaB-
JICHUSI ¥ 00CCTeUeHUs] YCTOHYMBOCTH TI0 ISP KABACM BIX
BBIPAOOTOK.

Pe3yabTarbl. BolsBlieHHBIE 3aKOHOMEPHOCTHA U3MEHE-
HUS HATIPSHKCHHO -1 () OpPMIPOBAHHOIO COCTOSIHUS YIS TI0-
POJHBIX MAaCCHBOB (CMEIECHHH, HANPSKEHUI, 30H Tpemu-
HOOOpa30BaHMA) B 3aBUCHMOCTH OT OCHOBHBIX TOPHO-TE0-
JIOTUYCCKUX U TOPHOTEXHUYECKUX (PaKTOPOB ITO3BOJIT B
KOHKPETHBIX yCJIOBUSIX dKCIUTyaTallud yCTaHABIMBATH OTI-
THUMaJIbHBIE TapaMeTPhI KP STIICHUS TS TOBBIICHUS Y CTO -
YUBOCTH IOArOTOBUTENILHBIX TOPHBIX BEIPAOOTOK. DTO MO3-
BOJIUT pa3pabaThIBaTh HOBBIE U COBEPILICHCTBOBATH CyIIle-
CTBYIOIIIME TEXHOJIOTUH 3 () () eKTUBHOTO U 6€30TIaCHOr0 Kpe-
IJICHUS! TPUKOHTYPHBIX MOPOJ NP NPOBEICHUHU TOPHBIX
BBIPa0OTOK Ha MOJIOTUX W HAKJIOHHBIX YTOJIBHBIX MJIACTAX,
aJ]ANTUBHBIC K M3MCHSIOIUMCS TOPHO-TEOJIOTHISCKIM H
TOPHOTEXHUYECKUM yCJIOBUSM HKCILTY aTallUH.

Hayynas HoBmM3Ha. HayuHas HOBU3HA IIpEJI0KEHHBIX
B paboTe crroco0O0B 3aKITFOYACTCS B CIICIYIOIIEM :

- BBISIBJICHbI 3aKOHOMEPHOCTH COCTOSTHUSI TOPHOTO Mac-
CHBa U YIPABICHUS €r0 TCOMEXaHMUECKOH XapaKTepH-
CTHUKOH;
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- BBISBJICHHBIC 3aKOHOMEPHOCTH HM3MCHEHHs Hampsi-
JKEHHO-TIe(OPMHUPOBAHHOTO COCTOSIHUSI MO3BOJSIOT BBI-
OpaTh ONTHUMAaJbHBI BapHaHT AHKEPHOTO KpETJICHUS,
KOTZia B pE3yJIbTATE COBMECTHOI pabOThl aHKEpa M MOPO-
Tl XapaKTepHCTHKa Kpermd OyIeT COOTBETCTBOBATH Je-
(OpMalMOHHON XapaKTePUCTHKE MPHUKOHTYPHOTO Mac-
cuBa.

IpakTHyeckass 3HAYMMOCTB. 3aKIOYaeTcs B paspa-
0OTKE MPOrPECCHBHBIX TEXHOJOTHYCCKHX PEIICHUH MO
croco0aM u CpelIcTBAM aHKEPHOTO KPETUICHHUS BBIEM O HBIX
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Hess. Pa3zpaboTtats mporpaMMHOE 00CSCIIeYeHNE U HCCIIEA0BATh BOIPOCH! OPTaHU3AIMH TPOXOAKH CTBOJIOB TIIy OOKHX
LIaxT [0 BIMSHUEM H3MEHEHMs IapamMeTpoB OypoBOro 000pyIOBaHMs M FOPHO-TEOJIOTHYECKUX yCJIOBUN, U3MEHEHUS
TEMIIOB CTPOUTEIHCTBA.

MeTtoauka. Vcrop30BaH KOMIUICKCHBIH ITOIX0J], KOTOPBIH BKIOYaeT 0000MIIEHNE W aHAM3 JINTEPATy PHBIX HCTOYHHU-
KOB, TEOPETUUECKHUE HCCIEN0BaHuUs, 0a3upyroIuecs: Ha MeToJaX MaTeMaTHYeCKOro MOITMPOBAHMS, IPUMEHEHHUE SI3bI-
Ka nporpammupoBanus C++.

PesyabTathl. PazpaboTtano nporpamMmMHoe odecrneyenue Uit IpoBeeHHs ucciie1oBanuil. [IpoBeieHbl necne1oBaHus op-
TaHU3AIMOHHO-TEXHOJOTHIECKIX TApaMeTPOB MPOXOIKH BEIPAOOTOK Il Pa3INIHBIX YCIOBHHA. YCTAHOBICH XapaKkTep H3-
MEHECHHS TeMIIOB ITPOBEICHNS TOPHBIX BEIPAOOTOK MPH MEHSIOMIEM Cst K03 () QHUITHEeHTe KPEIOCTH II0POJI, AHaMETPe CTBOJIA H
Pa3IMYHBIX 3HAY€HUSIX IKCIUTY aTALIMOHHO M MTPOU3BOAUTEILHOCTH OypOBOTo 000pyI0BaHUS.

Hayunasi HOBU3HA. YCTaHOBIICHO, YTO CKOPOCTH IIPOXOJKH BEIPAOOTKH JOTapU(MHUIECKU 3aBUCHT OT IIPOU3BOIUTEIb-
HocTtH OypoBOTro 000pynoBaHus. Onpe/eNcH XapakTep H3MEHEHHS COOTHOIICHHS CKOPOCTH IPOXOJIKU CTBOJIOB Pa3IMYHO-
ro JMamMeTpa npu u3MeHeHHH K03 ¢ GuieHTa KpernocT mopo. YCTaHOBJIECHO, YTO MPU POCTE KO3 QHUIIMEHTA KPEIIOCTH
MIOPOJI OTHOIICHHE CKOPOCTEH IIPOXOIKH BEIPAOOTKH IIPH Pa3IMIHOMN HKCILTyaTAIIMOHHON ITPON3BOUTEIEHOCTH Oy pPOBOTO
o6opynoBaHus yBenuuuBaetcs. IIpu pocte HKCIUTyaTalMOHHOM MPOU3BOAUTENILBHOCTH OyPOBOr0 000PYI0BAaHUS U yBEIIH-
geHNH K03 QHUIeHTa KPEeTOCTH MOPOJ COOTHOIIIEHHE CKOPOCTEi MPOXOKH CTBOJA OJMHAKOBOTO AMaMeTpa CHIKACTCS.
[Ipu yBeIMYECHNH AMaMeTpa CTBOJIA COOTHOIICHHUE CKOPOCTEH IPOXOIKH BBIPAOOTKH PACTET C YBEIMYCHHEM dKCILTYaTaIlH-
OHHO¥ MPOU3BOAUTEIBHOCTH OYPOBOTO 000Dy IOBAHHUS.

IpakTnyeckass 3HauMMocTh. [IpemioxkeHa mporpaMma pacdera OpTraHH3AIHOHHO-TEXHOJOTHYECKHX MapaMeTpoB
IIPOXOJKHA TOPHBIX BBIPAOOTOK, YTO IO3BOJISIET aBTOMATHU3UPOBATh MPOLECCH MPOEKTUPOBAHUS COOPYIKEHHUS IIAXT Ha
O0BIINX Ty OMHAX pa3paboTKH.
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pyooganue, opeanu3ayus, waxma

IIpoGsieMa u ee cBA3b ¢ HAYYHHIMHM M MPAKTHYECKH-
MU 33a4aMUi. YCTOHYHBOE ()YHKIIMOHUPOBAHUE TOPHOTO
MIPOM3BOJICTBA SIBIIETCS yCIOBHEM () (HEKTHBHOTO Pa3BH-
TS 9KOHOMHUKHU YKpauHsbl. 3a7a4a peKOHCTPYKIUH IPOU3-
BOJICTBEHHBIX MOIIHOCTEH B yCJIOBUAX 3HAUUTEIbHBIX [Ty -
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OuH pa3pabOTKH JODKHA CONTPOBOKIIATHCS MHTCHCHUBHBIM U
YCWIMSMH B HalpaBJIeHUH HCCIEOBaHUN, HAPaBICHHBIX
Ha COBEPIICHCTBOBAHME BCEX TEXHOJOTHUYECKHX MpOIleCc-
COB, KOTOpbIE TPEOYIOT COOTBETCTBYIOLIEH aBTOMAaTH3aLUN
Tt 00ecTeueHns JOCTOBEPHOCTH PE3yIbTaTOB.

AHAIH3 HccaeoBaHuili W myosmkammii. [IpoGneme
CTPOUTENILCTBA TOPHBIX BHIPAOOTOK Ha OOJIBIIMX TIIyOH-
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