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Pestome: B cTaTbhe mpescTaBied 0030p U aHAMU3 BHEApeHUs (YHIaMEHTaIbHbIX HAYUYHBIX Pa3pabOTOK B MPAKTUKY FOPHOTO
nena B Kurae, KoTopble ClI0COOCTBYIOT pa3BUTHIO HOBBIX TEXHOJIOTHIL U MTOBBIIIIEHUIO 6€30MaCHOCTH TPya axTepos. [1of pyKo-
BonCTBOM 11po®. Ls10 1[35HpIOH HA yAApOOIaCHBIX MaxTax Kuras mpoBoauIrCh UCCIeI0BAHMUS 10 aHAIU3Y IPUYKH U MEXaHU3-
Ma TeoqUHAMHUUEeCKUX SBIeHU, CO3MaHUI0 MOIENNU B3aUMOAEHCTBUS TeOMUHAMUYECKUX CUCTEM PA3IMYHOTO UepapXUYecKOro
YPOBHA B FOPHOIOOBIBAIOIIEM PAiOHE, PACIIPEE/ICHHIO HAIPSIKEeHU B MaCCUBE IOPOJ BOKPYT FOPHBIX BHIPAOOTOK, COBEPIIIEeH-
CTBOBAHUIO CXeM 0OeCIeTMKOBOM 0TpabOTKU YrOJIbHBIX IUIACTOB. B OCHOBE pe3ysIbTaToB 9TUX UCCIEI0BAHUI JIeKAT UHHOBALIU-
onnble noctrkenus 1g0 13saubpioHa B 061actu GpyHIaMeHTalbHOM MaTeMaTUKU. B HaCTOAIIel cTaTbe IPUBOAATCSA HEKOTOPhIE
PE3YJIbTATBI OTUX UCCIIEIOBAHUM, IIOJTYYUBIIIHIE TOIEPYKKY IIPAKTUKOB U aKaeMUUeCcKoro coobiectsa B Kurae u 3a pybeskoM u
OTMeveHHbIe HarpagaMu Pa3InuHOTO YPOBHSL.
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Abstract: The article presents an overview and analysis of implementing fundamental scientific developments into mining
practice in China, which contributes to the development of new technologies and improving the safety of miners. Under the
guidance of Prof. Qiao Jianyong, research was conducted in China's rock-bump hazardous mines to analyse the causes and
mechanisms of geodynamic phenomena, create a model of the interaction of geodynamic systems of various hierarchy levels
in a mining area, distribution of stresses in the rock mass around the mine workings, and improvement of pillarless systems of
coal seam mining. The results of this research are based on Prof. Qiao Jianyong's innovative achievements in the field of pure
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BBenmenue

OCHOBHBIM BHUJIOM TOIUIMBA B KuTae gBigeTcsa yromab, mo0bl-
ya KoToporo B 2024 r. cocrasuiia 4,76 mipx, T. JloOpiua yrig Ha
IaxTax BeJEeTCsI B YCJIOBUSX BBICOKOIO YPOBHS reoMexaHuye-
CKOTO M TeOfIMHAaMUUYeCKOro PUCKOB. Bemenue ropHsix padbor
COTIPOBOXKIAETCSI IIPOSIBJIIEHUSIMHU TOPHBIX YAapOB, BHE3aIHbIX
BBIOPOCOB, BHICOKOTO T'OPHOTO JIABJIEHMsI, TEXHOTEHHOM Celic-
MHUYHOCTBIO. YCHJIMSI YYEHBIX U WH)KEHepOB HarpaBJIeHbl Ha
COBEpILEHCTBOBAHLE TEeXHOJIOTHIL 100bIun, obecreuenue 6e3-
OIACHOCTH, TIPOPUIAKTUKY HEOIArONpUATHBIX TeOqUHAMUYE-
CKUX fBJIeHU. Bosbiloe BHUMaHMe yiensercs paspaboTke u
BHEJPEHMIO OECIIeIIUKOBBIX TEXHOJIOTUH, M3YUEeHUI0 3aKOHO-
MEpPHOCTe MPOSIBJIEHUS reOJUHaMUYeCKUX SIBJIeHUil. BemyTcs
TeopeTHYeCcKre UCCIeN0BAHUS B 001aCTH reOqUHAMUYeCKOM U
reoMexaHMyecKoi 6e30IacHOCTH.

B 2022 r. B AKaieMHUI0 TOPHBIX HAYK MPUHAT mpodeccop Llso
[{zaubton, paborasmuti B 20082015 IT. peKTOpOM

Kuratickoro ropuoro yHuBepcurera ([lexut), a ¢ 2015 mo 2022
I. peKTOpoM KuTaiicKoro yHUBEpCHUTETa CBI3U U KOMMYHHKA-
uuit. [Tox pykoBopcTeoM mpod. Llsio LI3sHbpIOH Ha ymapoorac-
HBIX I1axTax Kuras nmpoBoawINCh UCCIe0BaHus 10 aHATU3Y
MIPUYUH U MeXaHu3Ma reOIuHaMUYeCKUX SIBIeHUMH, pacpese-
JIEHUIO HAMPSKeHU B MaCCHUBe ITOPOJL U COBEPIIIEHCTBOBAHUIO
cxeM 0eCIeIMKOBOM OTpabOTKU YroJIbHBIX IUIACTOB. B HacTos-
el CTaThe MPUBOISITCS HEKOTOPbIe Pe3yJIbTAThl 3TUX UCCIIe-
JIOBAHUI, MOJTYYUBIINE TOJAEPKKY IMIPAKTUKOB U aKaJeMuue-
ckoro coobuiecrsa B Kurae u ormeueHnsle Harpagoii «CSIAM
Applied Mathematics Landing Achievement» or Kuraiickoro
00111eCTBA IIPOMBIIIIJIEHHON 1 TIPUKIAHOM MAaTeMaTUKH.

YcraHoBIeHHEe 3aKOHOMEPHOCTH 3BOTIOIIHOHHOTO
B3aHMOJIEICTBHS MEXKIY II00aIbHOM U TOKAIbHOMI
reofuHAaMHUYEeCKUMHU CUCTEMaMU

Ha I7Ty00KOM yroJbHOM MaxTe

B 2010 r. mpodeccop Lis1o 113s1HBIOH OpraHHU30Bas BHIIOTHEHUE
COBMECTHOTO POCCHICKO-KUTANCKOTO MPOEKTa M0 U3YYEHUIO
[IPUPOABI TUHAMUYECKUX SABJIEHHUI MPU OTPAOOTKE ITYOOKUX
ropu3onToB (1000 M) yronpHO# maxThl XyadsH, paspadaTbiBas-
11eH yAapOoONaCHBIN YTOIbHBIN IUIACT MOITHOCTBIO 6 M M HAX0-
JIelicsl B palioHe IepeceueHusl 30Hbl pa3ioMoB KyHbiyHb u
Tauby (TOPHOIIPOMBINITIEHHBIN pafioH CHUHBBIHB, IIPOBUHITUS
Mlaupayy, KHP) [1; 2]. VHUKAIBHOCTh CHUTyaIlMU COCTOSJIA B
TOM, UTO I[IPU AOCTIIKEHUHY ITIyOUH BEAEHNUs TOPHBIX padoT 700
M Ha IOBEPXHOCTHU IIAXTHOTO IIOJIS CTAIU IOSIBJISITBCS IIPO-
TSKEHHBIE TPEL[UHbL, Uero He ObLI0 3aMeUeHO TIPH MEHBIIUX
miybuHax paspaborku. OJHOBPEMEHHO YBEJIUYMUIINCH CUJIA U
4acToTa FOPHBIX YAAapOB U CEHICMUYECKUX SIBJICHUI B MaCCUBE.
C pasBuTreM ropubIX paboT Ha IyOUHY U ABMKeHUuEM GPOHTA
paboT Ha CeBEePO-BOCTOK IIAXTHAS CEACMUYHOCTh CTAHOBUIIAChH
BCe 60J1ee BBIPaKEHHOI, a TIPOTSKEHHOCTh U 3USHUE (ITUPUHA)
TPEIIVH Ha IOBEPXHOCTH YBeJIMYWINCh COOTBETCTBEHHO 10 700
mMul-15m.

Henpro uccrenoBaHUN MEKIYHAPOAHOM TPYINIbI YYEHBIX
OBLJIO YCTAHOBJIEHHNE 3aKOHOMEPHOCTH 3BOJIIOLMOHHOIO B3a-
HUMOJENCTBUS MEXKIY [TI00ANBHON U JIOKAIBHON TeOqUHAMMU-
YECKUMHM CHCTeMaMHM ULl PACKPHITHS MexaHusMa deHoMeHa
CJIO>KUBIIIEIICS Ha IIaXTe CUTyaluuu. B pe3yibrare BLIIOTHEHUS
paboT 10 MEKIYHAPOIHOMY IIPOEKTY (B pab0OTax y4acTBOBaIA
npod. U.M. Baryruna, 0oCHOBATe b HOBOIO HAYYHOrO HAIPaB-
nenus «leoquHaMuKa Heap») Obiia paspaboTaHa IATUCTYIIeH-
yaTasi UTepallOHHAs reofuHaMU4ecKas Mojesb, KOoTopas
00'beAVHIWIA TEOPHUIO T€OJUHAMUYECKOrO PAOHUPOBAHUS U
CTPYKTYPHOI1 YCTOMYUBOCTYU JUHAMUYECKON cucteMbl. HoBus-
Ha MOIENH 3aKJII0UaeTcs B YCTAHOBJIEHHUHU 3aKOHOMEPHOCTH
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9BOJIIOIIMOHHOTO B3aUMO/IEHCTBIS MEKIY Te0JUHAMUUECKUMU
CHUCTeMaMU Pa3HbIX PAHTOB U PACKPBITUH MeXaHU3Ma JUHAMU-
yeckoro ¢pernomena maxTol. COrmacHo pazpaboTaHHOM MOJIeH
IIPOLIECC CIABUIKEHUSI JIOKAIM3YETCs BIOJIb PETHOHAIBHO Teo-
JMHAMUYECKOMN 30HbI, UTO MIPUBOAUT K 0OPAZOBAHUIO TPEIUH
Ha TOBEPXHOCTH W CMEILIEHHUI0 ToapaboTaHHoro 6710Ka, T.e.
peakTUBAlUM 9TOHM 30HBL. PeakTuBalus reofuHAMHUYECKOI
30HBI IIPUBOAUT K POCTY TOPHOTO J@BJIEHUSI U IIPOSIBJIEHUIO
CUJIBHBIX TOPHBIX yAApOB C sHeprueit 1o 107 [x. CunbHbIe rop-
Hble yAaphl BHI3BIBAIOT COTPACEHUE MACCUBA, UTO CIIOCOOCTBYET
JlaJIbHeHIIeMy Pa3BUTHIO TPEIIMH U aKTUBU3ALHU CABIKEHUSI.
Becw nuki nosropsiercs, puc. 1.
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Fig. 1

A model of evolutionary
interaction between the
geodynamic systems of
different ranks at the Huafeng
mine

B stom uccnenoBanuu mpod. Lo L3IHBIOH IPUMEHUT Me-
TOJ MPOTHO3UPOBAHUS SHEPTHU AUHAMHUUYECKUX SIBJIEHUIN Ha
OCHOBe 6arieCOBCKOI CETH, YTO 3HAYUTEILHO IMOBBICHJIO TOY-
HOCTb IIPOTHO3a II0 CPABHEHHUIO C TPAAUIIMOHHBIM METOIOM
poruo3upoBanus [3; 4]. B peaynbrare ObUT [IPEAIOXKEH METOJ
yIIpaBJIeHUs] OMACHOIN CUTyallueil Ha IlIaxTe, IIpelHa3HAYeH-
HBIi1 1715 3alIUThl TOPHBIX BHIPAOOTOK OT IPOMCXOMAIIMX M-
HAMUUECKUX SIBJIEHUN. ByKBa/JbHO B mepeBOfie C KUTANUCKOTrO
9TO 3BYYHT KAK «eCTh JUHAMHYECKOEe SIBJIeHHEe B IIaxTe, HO
HeT KaTacTpo(UUECKUX MOCIEACTBUMN B TOPHBIX BHIPAOOTKAX».
B Teuenue QM TENBHOTO IEPUOa BpeMEHU TOPHOL00bIBAOIAL
komnanus «Xinwen Mining Group» IOCTOSIHHO IIpOABUTaia U
[IPUMEHSUIA 3TU PEe3YJIbTAThl UCCIIENOBAHMUIL. IKCIIEPTHL B 00J1a-
CTH reoJIOTUH U TOPHOTO Jiefia Kak B KuTae, Tak u 3a pyOexxom
obpaTuny BHUMaHUE Ha 9Ty HAYUHYI0 pa3paboTKy U IPU3HAIN
HCII0JIb30BAaHHEI IToaxox [5; 6]. Momesnb, Ha3BaHHAS «IUHAMU-
yeckasi CUCTeMa rOPHOTO MACCHBA U IIAXTHOIO KOMILIEKCA»
(CGDSM), pazpabortannasa 1]g0 1[39HbIOHOM W KOJUIETAMH, U
MepbI MOBbIIIeHUs 6e30macHoCTd B Mae 2023 I. ObIU YI0CTO-
eHbl Harpaapl KuTaickoro oomecrsa IpOMBIIIEHHON U IIpU-
xiagaon maremaruku «CSIAM Applied Mathematics Landing
Achievement» u oTMeueHbl Kak BbIAAIOIIEECS MOCTIIKEHUE B
MEKIUCUUIUIMHADHBIX HCCAEI0BAHUAX B 00JACTH TOPHOTrO
Jieyia 1 MAaTeMaTHUKHU 3a IOCJIeTHUE TOJTbI.
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Paspa6oTKa 1 BHEpeHHe

MaTeMaTU4YeCKOI MOe/IH U3MEeHeH s HanpsyKeHu
B OKPECTHOCTHU TOPHBIX BHIPaOOTOK

Ha 00IBIIHUX IAyOHHAX

Esxeromuo B Kurae coopyskaercst 6omee 12 000 KM m1oaroro-
BUTEJIbHBIX ¥ KAIUTAIbHBIX TOPHBIX BEIPAOOTOK, 3HAUUTEIHHOE
UX KOJMUYECTBO MPOMAEHO Ha Gosbimux rybunax. [lo craru-
CTHKe, B HUX IpoucxomuT 6osee 90% AUHAMUYECKUX SBICHMUIL,
BKJIIOUAs TOPHBIE yAaphl, BHE3AIHbIE BHIOPOCHL U TEXHOTEHHBIE
3emierpsicenus. TPagUIMOHHO, pacrpe/ie/ieHie HaupssKeHUI
BOKPYT BBIPA0OTKU MPEACTABISIOT B BUJE KOHIIEHTPHUECKUX
30H IIpeJIeTbBHOT0 COCTOSIHUS, TMKOBOM HArpy3Ku U YIPYroro
cocrosiHug [7; 8]. VI3BecTHO, UTO qUHAMHYECKUe MpPOLeCcCh B
MacCCHUBe B IIpoliecce A00bIUM U TEKTOHUYECKHUE [OJI HAIMps-
SKeHHUI MOTYT IPUBOAUTD K CYIIeCTBEHHON aHU30TPOIIMH IT0JIS
HamnpssKeHUE, YTo BbI3bIBAET OoJjiee CJIOKHOEe paclipesieieHue
HampsKeHUN BOKPYT BHIPAOOTKU U BBHISBIBAET MHOTOUHUCIIEH-
Hble aBapUU. Ba’KHBIM CpeJCTBOM KOHTPOJISI YCTOMYHUBOCTH
BBIPAOOTKHU B TAKUX YCJIOBUSIX SIBJISIETCSI OIIPEe/IeHHe reoMe-
TPUU YIIPYTOIJIACTUYECKOM 061aCTH BO BMEIAIOIUX IIOPOAIAX.
JI71s1 onIMcaHusI HAPSDKEHHOTO COCTOSIHUS B OKPECTHOCTH I'Op-
HO! BbIPAOOTKHU B I10JI€ HAIPSKEHUIT C IIPOU3BOJIBHBIM OTHO-
LIIeHNeM HAIPSDKEHUI 10 IABHBIM OCSIM U OII€HKU BeJIMUNHBL
CMeIleHUH ee KOHTYPOB IyTeM pellieHus 00patHoii 3anauu Ka-
crepa OblIa UCIIOB30BAHA TEOPUS TUHAMUYECKUX GPAKTaIIOB
dary—XKronua [3; 4]. Pe3ynbrarsl, moiay4yeHHble npodeccopom
IIg0 1I39HPIOHOM C MCIIOJIb30BAHHEM 3TOM MaTeMaTH4eCKOM
TEOpPHH, MOKA3bIBAIOT, YTO HANPSUKEHUS BOKPYT BBIPAOOTKH
IIPY BBIPQSKEHHOH aHU30TPOIIMH BHEIIIHEro OIS HallPsDKeHUH
MMeIOT XapaKTepHOe JIeIeCTKOBOe pacipeseieHne ¢ dpar-
MEHTApHbIM PACIOIIOKEHHEM IUIACTHYECKOM 30HBI BOIH3U
KOHTypa BbIpaboTKH (puc. 2) ATO pacrpesesieHue, Ha3BaHHOE
I10 BHEIIIHEMY CXOZICTBY JIerecTKoBoit Teopemont (Flower-petal
Theorem), uCII07IB3y€TCSI IS PAHHETO [IPEAYIIPEXKIEHIS AUHA-
MUYECKUX SIBJIEHUI U HApYIIEeHUs! YCTOMYUBOCTA KPOBIIU BBI-
paboToK.

B=12.5 MPa P=3MPa F=1 MPa =0.92 MPa
P=12.5 MPa, B=10 MPa, =3 MPa, p=2§°
Puc. 2 Fig. 2

30HbI pa3BUTUSA NIACTUHECKUX
pedopmaumii (KpacHbI LBET)
BOKpPYI BblIpa6oTKu nNpwu
W3MEHEHUUN COOTHOLLEHUSA
HanpseHui B MaccuBe P,/P;

Zones of plastic deformation
(red) around the mine
workings when the stress
ratio in the rock mass changes
from P, to P;

OcHOBBIBASICh Ha NONy4YeHHOM pesyibrare, L0 LI3sgHBIOH
BO3IIABWII TPYIIY 10 pa3paboTKe MHKEHEpPHOro obecreue-
HUS PA3rPy3KU BbICOKOHATIPSKEHHBIX 30H. Bbiin pazpaboTa-
HbI CII0COO KOMIIOHOBKH TPEXMEPHBIX PasTPy30UHBIX IIEJIei
myTeM OypeHHs CKBaXKUH Ul OXPaHbl BBIPAOOTOK M TEXHO-
JIOTUS HENpephIBHOM pasrpy3Kd MacCuBa IIpU paspadoTKe
3AIUTHOrO UIACTA IS IIPEeOTBPAIEeHUs] HeJIMHEMHOro CMe-
1IIeHUs TOpoA. BHempeHure U H0IroCpoyHOe IpUMeHeHNe pas-
paboTaHHOI TexHoI0r|uH Ha 1maxte baome (Baode) kommanuu
«Shenhua Shendong Coal Group Corporation Limited» u na
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mraxte Jlonnas (Dongpang) komnauuu «Jizhong Energy Group»
B Kutae 1aso mosnoskutenbHbIe pe3yJIbTaThl [0 OXpaHe TOPHBIX
BbIPabOTOK. ATO JOCTHKEHUE IOJIYYUIO IEPBYIO IPEMUIO B
0651aCTH eCTeCTBeHHbIX HAayK MUHHUCTepCTBA 0Opa3oBaHuUs
Kurarickoit Hapomaoii Pecriy6uku B 2022 1. 1 mpeMuio «3a Ha-
VYHBIE JJOCTIDKEHUS» OT MeXXIyHapOgHOro KOHCOPIUYMa II0
YMEHbIIIEHHUIO OITaCHOCTHU reokaracTpod B 2023 r. B ussectHoM
MexxayHapogHoM HayuHoM xypHasie SCIENCE ormeueHo, 4To
9TOT pe3y/bTaT OTKPbIBAET HOBBIM IIYTh JJISI U3YYEHUS AUHA-
MUKHU TOHHesei [9].

Pa3zBuTtue TexHOI0OTHI
6ecuennKoBoi 0TpaboTKHI
YTOJIbHBIX IJIACTOB

Jna obecrieueHus 6e30IMacHOM 3KCIUTyaTaluu OpemMcOepros
TPAIUIIMOHHO OCTABJISIIOT OXpaHHBbIE IEJIUKU IITHPUHOHN IO
HECKOJIbKUX JIeCATKOB MEeTpPOB. ITa Mepa BiauseT Ha Koabdu-
LIMEHT U3BJIeYeHUs YIJIsl, KOTOPBI Ha MHOruX Inaxrax Kuras
cocrasJsierT Bcero okoso 50%. Kpome TOro, nenuku SIBNSIFOTCS
KOHIIEHTPAaTOpPaMU HAIpPSDKeHUH, UTO IOBBILIAET OIAaCHOCTDb
JIMHAMHUYECKHUX IIPOSIBJIEHUI TOPHOTO /IaBjIeHus. TaksKe 11ocie
0TpabOTKY JIaBbl BO3HUKAET OOJIBINON PUCK [OTEPU 000pYI0-
BaHUS TIPU €ro JeMOHTa’Ke M3-3a BBICOKOTO TOPHOTO JaBiie-
HUS. B mocimenHue HECKOJIbKO NTeCSTWIeTUH HCCIefloBaHue U
paspaboTKa Oes3IIOHON TeXHOIOTUH JOOBIUY IIOJI€3HBIX UCKO-
[IaeMBbIX CTaJIU OJHOM M3 OCHOBHBIX 3aj1a4 B 00JIaCTH TOPHOMU
umKenepuu B Kurae. [ig pelieHus 3TUX 3a7a4 HEOOXOAUMO
yCTpaHuTh pafn GyHIaMeHTaIbHbIX HAYUHBIX MIPOOJIEM, CBS-
3aHHBIX C TIOHMMaHUEM 3aKOHOB IlepepacrpesiesieHus TOpHO-
IO JaBJIeHus, 0COOEHHO IpU pa3paboTKe MOIIHBIX YTOJbHBIX
IUIACTOB.

Komanpa mox pykoBozmcTBoM npodeccopa 10 npemioxu-
JIa pellleHue IpefieIbHON TeopeMbl 0 MaKCUMyMe OIIOPHOTO
J@BJIeHU Ul CIydas, KOrga MOIIHOCTh OTpabaThiBaeMOro
IJIACTA HE MPEBBIIIAeT BbICOTHI BHIPAOOTKU. ITOT BHIBOL AaJl
BaKHOE TeopeTHYecKoe PYKOBOJCTBO IUISl UCC/IENOBAaHUS U
paspaboTKU HOBBIX METO0B OeCIeIMKOBOI 100brun. Buiia co-
3mana texHoorus (Meroxn no6erau NNF), mo3sosisgomas Ha 3a-
BepIIAOIIeM 3Tare OTPaOOTKY JIaBbl OTKA3aThCS OT BCIIOMOTA-
TeJIbHBIX BRIPa0OTOK, OCTABIEHN 11e/IMKa U U30esKaTh paboThl
B 30HEe BBICOKOro ropsoro aasienus [10]. [Io cpaBHeHUw C
TPAaAULIMOHHOM, 3Ta TEXHOJIOTHs OTIrYaercs 6ojee HUZKUM
reoMexaHuueCcKUM PHUCKOM IIpU JeMOHTa)ke 06OpYIOBaHMUI,
MOBBIIIIEHHEM KO3 bHUIleHTa U3BIeUeHUS VI, CHIDKeHUeM
00beMa IIPOXOAUECKUX PA0OT, CHUSKEHUEM CTOMMOCTU U Bpe-
MEHH MepeMeIeHns 000py0BaHusA K HOBOMY MECTY. ITa TeX-
HOJIOTUS BHEJ[peHA U MPUMEHSETCS B TeUeHUe MHOTHUX JIET B
rpymne komnanuit Katnyass (Kailuan).

OnHOM M3 HOBBIX TEXHOJIOTHUU ITUPOKO U3BECTHOTO METOna
mo6erun 110/N00, cosmannoro [ocymapCTBEHHOM KIIIOUEBOI
naboparopuell reOMeXaHUK| U TIyOOKOTO TOA3eMHOTO CTPO-
utenbcTtBa B Kurae [11], g9Bisgercs TeXHOIOTUSI UH>KEHEPHOTO
paspe3aHus KpOBJIM, pa3paboTaHHAs C y4eTOM MaTeMaTH-
YeCKUX MHHOBAIME KOMaHIb! mpod. 11510, HaNpaBIeHHbIX HA
CHMJKEHHE OIOPHOrO [aBJIeHHUd. B OCHOBHBIX YIJIeTOOBIBAIO-
mux peruonax Kurag meroq 106brau 110/N00 puHec uCKIIxo-
YUTEJIbHBIe S5KOHOMUUYECKUE BBITOZIBI M II03BOJIMJI IIOBBICUTD
6e30macHOCTb JOOBIYUH.

Komanga Llgo 1I3gupiona npumaer Takxke 0oJbllIoe 3Ha-
YeHHe MpOMaraHie U BHEJIPEHHUI0 HAYUYHBIX JAOCTUKEHHI
B yueOHBI [IpoIecc B TOPHBIX By3ax Kuras. 3a mocienHee
BpeMs OHa Oblia y0CTOeHA YeThIPeX HAIMOHAIBHBIX U TIPO-
BUHIIMAJbHBIX HArpaz 3a JOCTUXKEHHUS B 00J1aCTU MIpernoaa-
BaHUS.



3akiaoueHue

Buenpenve (QyHIAMEHTAJIbHBIX HAy4YHBIX paspadOTOK B
[IPAaKTUKY TOPHOTO Jiesia B Kurae criocoOCTByeT pasBUTHIO HO-
BBIX TEXHOJIOTUI U TIOBBIIEHUIO GE30MIaCHOCTH TPY/A IaxTe-
pos. IlpoBeneHue MOJOOHBIX MCCIENOBAHMI IOOIIPSAETCS Ha
PasIMYHBIX YPOBHAX, UTO CTIOCOOCTBYET MIPOTIaratie JOCTKe-
HUH U BHEJPEHUIO UX B IIPAKTUKY U YUeOHBIN IIPOIECC B YHU-
Bepcurerax. Ha mpumepe mccieoBaHuil HayYHOM IPYIIILI IO
pykoBozacTBoM 1pod. 11510 1I3gHbIOH MOXKHO BHAETH, KAaK QyH-

FEOMEXAHUKA

Geomechanics

JlaMeHTAa/IbHbIe HAay4Hble pa3pa00TKu B 001aCTH MATEMATHKH,
JI0KA3aTeIbCTBA TeOpeM B 00/IaCTH AUHAMUYECKUX HpaKTasb-
HbIX MHOXKeCTB PaTy—>Kionra MOryT BHIBECTH Ha MIPUKIIATHbIE
paspaboTKU B TAKOI CJIOKHOIN 00JIaCTH, KaK TEXHOJIOTUH 6es-
ornacHoi u 3pHEKTUBHOI JOOBIYYN YIVIA U CO3IMAHUEe MOJesIeit
B3aUMO/IENCTBUS T€ONMHAMUYECKUX CHUCTEM PA3/IUYHOrO Ue-
PapXU4ecKoro YpOBHSL.
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