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ABSTRACT

Purpose. To establish typical phases of the earth surface subsidence and rocks displacement on the local workings’
boundary under the influence of the working face movement.

Methods. Development of the general picture of earth surface subsidence and rocks displacement on development
workings’ boundary. Selection and statistical processing of the experimental data for specific conditions of coal seam
caving. Establishment of empirical dependencies and their research using derivatives to determine typical stages of
the process. Analysis of the obtained results.

Findings. Characteristic stages of the earth surface subsidence and rocks displacement on the local workings’ bound-
ary have been defined.

Originality. The start of the earth surface subsidence marks the beginning of the active phase of high rock pressure
manifestation in front of the working face — HRP zone.

Practical implications. The results allow to predict the maximum area of rock pressure manifestation and to develop
measures for local workings’ maintenance in advance.
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1. BBEAEHUE MOPOJT TIO/ BIMSHUEM JIBIDKYIIETOCs OYHCTHOTO 320051 Ha
KOHTYpE y4acTKOBbIX Beipabotok (Bondarenko, Denisov, &
Demidov, 2011; Demin, Aliev, Mausymbaeva, Demina, &
Kamarov, 2013), caenany npenooKeHHe O BO3MOKHOM
CBSI3M MEXIy PaCCMaTpHUBAEMBIMH SIBJICHHSMIL
YcraHOBIEeHHE OOIIMX 3aKOHOMEPHOCTEH WM OTIIH-
YUl MEXIy OCeJaHUEM 3€MHOI MOBEPXHOCTH U YCIIOBHUS-
MH TOJAEPXKaHHs YYaCTKOBBIX BBIPAOOTOK MOXKET CIIO-
cOOCTBOBATh YCHEHIHOMY PEIIEHUIO MHOTHX MH)XEHEPHBIX
zamau (Brady & Brown, 1999; Han, Hu, & Cui, 2011).
K Takum 3amauam OTHOCHTCS pa3paboTKa panoHaIBHBIX
MEpOIPUATHH TI0 3aInTe 00BEKTOB HA 3¢MHOM ITOBEPXHO-
CTH W TIOJNEPKaHWIO YYacCTKOBBIX BBIPAOOTOK B 30HE
BIMSIHUSL OYHCTHBIX paboT. MccmemoBanus B 3TOM
HAIpPAaBJICHUH SIBJIAIOTCS BECBMA AKTYalbHBIMHU.

OtpaboTKa yroJbHBIX IUIACTOB OKAa3bIBAET, B IEPBYIO
odeperb, BIUSHAE HA CIBIKECHHE BMEMIAONINX TTOpo. B
pe3ysbTaTe 3TOT0 W3MEHSCTCS TOPHOE JIABJICHHE HA KPEIh
MO/ITOTOBHUTENBHBIX W OYHCTHBIX BHIPAOOTOK, 8 Ha 3eMHOM
MOBEPXHOCTH 0Opa3yrOTCst MyJIbJIbl CIABMXCHHUS. B omHOM
cllydae IPOHMCXOAUT AeOpPMUPOBAHHE KPEIH BBIPAOOTOK
U CYLIECTBEHHO YCIIOXKHSIOTCS YCIOBHUS UX IOJICPIKaHHS
B 30HE BIMSHHUS OYUCTHBIX paboT. Bo BTOpoM — HeoOxo-
JIMMO OCYLLIECTBIISITh MEPOIPHATHS 110 3aIIUTE O0OBEKTOB
Ha 3emHO#M moBepxHoct (Chepurnaya, Filatiev, & An-
toshchenko, 2013; Balek, 1988).

Ha ocHOBaHMM aHAJIOTMYHOIO HPOTEKaHHs IPOLIECCOB
ocenanus 3eMHoit osepxHocTr (Gavrilenko, 2001; Antosh-
chenko, Filat’yev, & Chepurnaya, 2014) u cuBrKeHHs
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2. OCHOBHASA YACTb

XapaxkTepHO O0COOCHHOCTBIO, OOBEIMHSIOMEH oce-
JaHUe 3eMHOW MOBEPXHOCTH W CIOBIDKCHHE MOPOJ Ha
KOHTYpPE Y4aCTKOBBIX BBHIPa0OTOK, SIBISICTCS OANHAKOBBII
BHJ OJKCIICPHMCHTAIBHBIX 3aBHCUMOCTEH IHHAMHKA
OPOTEKAaHMsI PacCMaTpUBaeMBIX MporeccoB. K obmmm
OpHU3HAKAM OTHX MPOLECCOB OTHOCHTCS IOCTEIICHHOE
HapacTaHHe OCENAHHUs 3EMHOMN ITOBEPXHOCTU M CHBHIKC-
HHS TIOPOJ Ha KOHTYPE y4aCTKOBBIX BBIpaOOTOK. MHTEH-
CHBHOCTBH OCEJaHHsI 3¢MHOl OBEPXHOCTH U CABHIKCHUSI
MOPOJ YCHIMBACTCS 10 Mepe MPUOIMKCHHUS] OYUCTHOTO

3a00s1. [Tocne mpoxo/a JTaBbl MPOUCXOIUT IMOCIEAYIOIICE
3aTyxXaHHWe IMpOIecCOoB. JMHAMUKY OCeHaHUs 3EMHOU
MOBEPXHOCTH M CIBIXKCHHS TMOPOJ KPOBIM U TOYBBHI
Y4aCTKOBO# BBIPAOOTKHM MO BIMSHUEM OYHCTHOTO 32005
MOXXHO ommcath cxeMoil (Puc. 1). B aroit cxeme mo ocu
abCIuCC OTIIOKEHBI PACCTOSHHSA (L3) OT TIPOEKINH

JMHUM OYHCTHOTO 32001 HA 3eMHYIO IOBEPXHOCTH [0
TOYeK HaOIONEHUH, a TaKKe PacCTOSHUS OT OYMCTHOTO
32005 (L g ul 1() 710 TOUeK HaOII0EHHS 3a CBHKEHHU-

€M IIOPOJ MOYBEI M KPOBIIM HA KOHTYPE BBIPAOOTKH.
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Pucynox 1. Cxema ocedanus 3eMHOI ROGEPXHOCINU U COBUICEHUS ROPOO KPOGIU U NOYEDL YUACHIKOBOU 8bIPAGOMKU OMHOCUMENbHO
ouucmuozo 3a6o0a: 1 — paspabamuigaemulit naacm; 2 — ouucmuoii 3a060i; 3, 4, 5 — Kpugvle, xapakmepu3syroujue coont-
6EMCMBEHHO COGUIICEHIE NOYBLL U KPOGJIU YUACHIKOGOU 6bIpadOmKuU, u oceoanue 3emnoil nogepxnocmu; Lo, Lk, L3 —
ocu aécuucce coomeencmeeHHo 011 ROUGbL U KPOSJiU 8bIPAOOMKU, U 3eMHOU NOGEPXHOCHU; NiT, NK, 3 — OCU OPOUHAM
coomeemcmeenno 0jisi ROY6bl U KPOeiu 6blpabomku, u 3emuol nosepxnocmu; An, Bn, Cn, Di, Fir — xapakmepnoie
mouku Kpueoii cosuxcenus nousvl; Ak, Bk, Ck, Dk, Fx — xapakmepnuvie mouku kpueoii cosuscenus kpoeau; As, Bs, Cs,
D3, F3— xapakmepnuie mouku ocedanus 3emHnoii nogepxXHocmu

XapakTepHbIMUA TOYKAMH, OTIPEIENISIONIMMHA JHHAMHUKY
MPOUCXOSIIUX TPOIECCOB, SBISIIOTCS CIEAyroImue: A,

Ag

MOYBBI ¥ KPOBJIM BBIPAOOTOK M 36MHO¥ noBepxHOCTH; Off ,

A3 — COOTBCTCTBYIOT Hadally CABWKXCHUA TIOPOJ

Ok, O3 —HaxomsTcsi B CTBOPE C OYHCTHBIM 3a00eM U
CIIy’KaT HayaJoM OTCUeTa KOOpAUHATHBIX ocell; By, By,

B3 —Havano akTMBHOHN CTaJMH CABWKEHHUS MOPOJ, IOYBBI
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M KPOBJIM BBIPAOOTOK M OCENaHWS 3€MHOU TIOBEPXHOCTH;
Cr, Cg, C3 —COOTBETICTBYIOT MAKCUMAIIbHON CKOPOCTH
CHIBIDKCHHS TIOPOJ M OCENaHUs 3€MHOH NOBEPXHOCTH H
ABILIIOTCS TOUKaMu Iepernda xpusblX; Dy, Dy, D3 —
OKOHYAaHUEC aKTHUBHBIX CTaJlI/Iﬁ " Ha4daJio CTa}IHﬁ 3aTyXaHU,
Fr;, Fg ., Fs—Hauano ocraTro4HOro BIHMSHMS OYHCTHOTO
3a00s Ha pacCMaTPUBAEMBbIE [IPOLIECCHI.
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Cranuy 3aTyxaHus B CXeM€ OTrPaHUYUBAIOTCS TOYKa-
Mu Fp, Fp u F3. OcenaHue 3eMHOIl HOBEpXHOCTH B

touke F3 cocraBmger mpumepHo 0.97 —0.99 or xoHeu-

HOTo (7]1() TIpH 3aKOHYUBIIHNXCS MTPOLECCAaX YIUIOTHEHUA

nopox (Gavrilenko, 2011). OxoHuaHHe MpPOIECCOB B
Toukax F;; M Fg MOXHO YCTAHOBHUTH IKCIEPUMCHTANb-

HO, CpaBHMBAs MX CIBIKCHHE C M3MEHEHHEM KOHTYpa
BEIPAOOTKH 3a TIpEeleIaMU BIHSIHHAS OYHUCTHOTO 3a00s.
CornacHo uccrnenoBanusm (Demin, Aliev, Mausymbae-
va, Demina, & Kamarov, 2013) npu HaxoXAeHHH BbIpa-
OOTOK BHE 30HBI OYHCTHBIX PA0OT Pa3HOCTb MEXIYy KOH-
BepreHuuell KpoBIHM — MOYBbl He mpesblmaer 10%, a
yYMEHBIIEHUE MPOEKTHBIX cedeHui Beipaborok — 0.8%.
IIpu pacuere koopauuaT TOo4ek F; M Fy, yuuteiBas

MIPUBEJICHHBIC COOTHOIIEHHS, BOCIIOJIE30BAINACH PEKO-
menpamusyvu (Gavrilenko, 2011).

Lens paboThl — HA OCHOBaHWUHU AKCIIEPUMEHTAJIBHBIX
JMAHHBIX YCTAHOBUTH XapaKTePHBIC CTaIWKM OCCIAHUS
36MHOW MOBEPXHOCTH M CHABIIKCHHS MOPOJ IOYBHI U
KPOBJIIH y4YaCTKOBOW BBIPAOOTKH TIOJ BIMSHUEM JBIKY-
LLIErocs OYUCTHOTO 3a004.

Meroauka paboThl peaycMaTpUBaeT HECKOJIBKO MO-
CJIeJOBAaTEIIFHBIX JTATIOB!

— pa3paboTKy oOImmIel cxembl OCeIaHWs 3eMHOH IO-
BEPXHOCTH U CABIDKCHHS TOPOJ MOYBHI U KPOBIH Y4aCT-
KOBO# BeipaboTku (Puc. 1);

— aHAIM3 UMCIOIINXCSA IKCTIEPUMEHTAIBHBIX JaHHBIX
OoCeIaHus 3eMHOU TOBEPXHOCTH WM CABIDKCHHS MOPOJ Ha
KOHTYpE y4aCTKOBBIX BBIPAOOTOK;

— ox0op MaTeMaTHYeCKUX 3aBUCHUMOCTEH, Hauboiee
TOYHO OITMCBHIBAIOUIMX paccMaTpuBaeMble IMPOLECCHl U
OTpaXAIOUIMX UX PU3MYECKYIO CYIIHOCTD;

— UCCJICJIOBAHUE IMIUPHUYCCKUX YPABHEHUH, MOJIY-
YEHHBIX Ha OCHOBE IMPUHATOM MaTEeMaTH4YeCKOW 3aBU-
CHMOCTH C HWCIOJB30BaHHEM IPOU3BOIHBIX JUIA yCTa-
HOBJICHHSI XapaKTEPHBIX TOYEK OCENaHHUSI 3eMHOU IT0-
BEPXHOCTH U CHABIDKEHHUS TOPOJ Ha KOHTYpE y4acTKO-
BOH BBIPAOOTKY;

— OIpeeNICHHE PACCTOSTHUH OT XapaKTEPHBIX TOYCK
ocelaHusl 3eMHO MOBEPXHOCTH JI0 MPOEKIIUH OYUCTHOTO

3a005 (Li\ , Lf; , L2 , L3D , L|3: ) U yHaJeHUE XapaKTepHBIX
TOYEK CIBMIKEHHUS TIOPOJI MOYBBI U KPOBIH OT OYUCTHOTO
326011 (Lf,{,Lg,Lg,Lg,Lfg u Lfg,Lfg,L'g,Lfg,u;);

— CpaBHEHHE YCTAHOBIICHHBIX MAPAMETPOB M BBIBOJIbI
00 00UMX MM OTIMYUTENBHBIX 3aKOHOMEPHOCTSAX MpO-
TEKaHUsI pacCMaTPUBAEMBbIX MPOIECCOB.

s mpakTtudeckoil peanm3anun cxemsl (Puc. 1) B ka-
YeCTBE MCXOIHOM (DYHKIMHM, OIHCHIBAIOIIE paccMaTpu-
BaeMbI€ INPOIECCH], HA OCHOBAHUH PE3yJbTATOB PaOOTHI
(Antoshchenko, Filat’yev, & Chepurnaya, 2014), npums-
JIM JIOTUCTUYECKYIO KPUBYIO BH/JIA:

a

“1+b-exp(c-L)’ @)

n(L

rae:
1 — ocemaHue TOUYKYM HAOMIOCHHS Ha 3€MHOM TTOBEPX-

HOCTH WJIK CABUKCHUEC TIOPO HAa KOHTYpPE BI)Ipa6OTKI/I;
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a — OMIUpUYECKUi KOI((GHULUEHT, COOTBETCTBYIO-
U KOHEYHOMY 3HAUEHUIO OCeNaHuUs 77K ;

b, ¢ — sMmnupuyeckue Ko3)PUIMEHTBI, ONpenes-
OIIHE XapaKTePHBIE CTaIUHU IIPOIIECCOB;

L — paccTostHusi, XapaKTEpU3YOIIKE TTOJIOKEHUE TO-
YeK OTHOCUTEIILHO OYMCTHOTO 32005 IO OCH abcITucc.

OwMmupudeckne kodpoumueHTs! ypaBHeHus (1) a,
b, C, KOTOpBIE COOTBETCTBYIOT mMapameTpaMm OCEIaHHs
36MHON MOBEPXHOCTU B YCIOBHSX MaxTel “CremnHas’”,
OMPENEIMIN COTJACHO ASMITHMPUYCCKUM 3aBUCHUMOCTSIM
(Antoshchenko, Filat’yev, & Chepurnaya, 2014). Bsuio
YCTAaHOBJIEHO, UTO K0 duuuents a, b u C 3aBucar or
MOIITHOCTH pa3pabaThIBACMOr0 ILIACTA (m) LTy OUHBI

BCACHUA pa60T (H), CKOpPOCTH NOABUT'aHUA OYUCTHOI'O

32005 (qu) U JUIUHEI J1aBbl (Lﬂ):

a- ! : )
(—2.6410‘4 -m+1.54.10‘3)
1 i
b= —0.14-0,, " ®)
H +0.19
1
¢ =0.205+0.0148-In (4)

“H

J

KOpeJ’IJ’IﬂHHOHHHe OTHOLICHUA (R) JJId OMITUPpUYC-

CKHUX 3aBHCUMOCTEH (2) — (4) COOTBETCTBEHHO COCTABUIIU
0.881, 0.884 u 0.986. D10 CcBUAETENHCTBYET O BO3MOXK-
HOCTH JIOCTATOYHO TOYHOTO ONpenesieHus: KodhPHUIrueH-
toB 3aBucumoctu (1) cornacHo ypaBHenusM (2) — (4).
Jnst X pacyera HCIONBb30BaJIM MapaMeTpPhl, XapaKTepH-
3YyIOLIME YCIOBMs 3Kciulyataumu 157- m 161-it naB

(M=104 M, H=395w,

U,y =122 m/mec, L, =300 M). Jlyis yka3aHHBIX YCJI0-

IIaXThI “CremnHas”

BUH 3HaueHUs KodduuuentoB a, b u C, xapakrepu-
3yIONIMX OCeJaHHe 3E€MHOH MOBEPXHOCTH, COOTBET-
crBeHHo cocTtauau 809, 6.81 u 0.032.

Omnupudeckue KodhpuiuenTs! ypaBHenus (1) mis
AQHAJTUTUYECKOTO OIMCAHUS CABMXEHHUS MOPOJA KPOBIH U
MOYBHI Ha KOHTYpe 159-r0 u 163-r0 mITPEeKOB onpeaenu-
T TIO pe3ynbTataM OOpabOTKH 3KCIIEPHMEHTAIBHBIX
naunbix (Bondarenko, Denisov, & Demidov, 2011) me-
TOZAOM HaMMeHbIINX KBaapaToB (Puc. 2). YcraHoBieH-
HBIE 3aBUCHMOCTH NPaKTHYeCKH (DYHKIHMOHAJIBHO OIH-
CBIBAIOT JVHAMHUKY CIBIDKEHUS IIOPOA Ha KOHTYype
YYaCTKOBBIX BBIpaOOTOK (R=0.964—0.986). 910 cBU-

JIETEJILCTBYET O BO3MOXKHOCTH HX MPUMEHEHHSI B UHIKE-
HEpHBIX pacyerax.

Taxum 006pa3oM, Ha OCHOBAaHMHU AHAJIN3a UMEIOIIUXCS
HKCTIEPUMEHTAJIBHBIX JIaHHBIX OINpPEJEIIIN SMIUpUIe-
ckue K03((HUIMEHTHI JIOTHCTHYECKOH 3aBucumoctu (1),
XapaKTepU3yIOINX KaK Oce/laHhe 3eMHON ITOBEPXHOCTH,
TaK W CABIXEHHE ITOPOJ] KPOBJIU U IOYBHI yYacTKOBBIX
BbIpaboTOK. [IpuMeHeHne OnHON HCXOJHOM 3aBUCHMO-
CTH TIO3BOJISIET YCTaHOBUTH CTENEHb OJM30CTH WMJIM OT-
IUYHUS [ApaMeTPOB OCEHAaHUs 3€MHON IOBEPXHOCTH M
CABMKEHHS NOPOJ Ha KOHTYPE Y9aCTKOBBIX BBIPAOOTOK.
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Pucynok 2. 3asucumocmo cosudxicenusn nopoo (1) Ha Konmype
159-20 (a) u 163-20 (6) wmpexoe om paccmosnus
00 ouucmmuozo 3avoa (L) npu ompabomxe 157-i
u 161-it naé wmaxmoit “Cmennan”: 1, 2 — ycpeo-
HAlOwUe Kpusble Npu COGUMCEHUU NOPOO COOMI-
6emcmeenHno Kpoeu u nougvl; A, m — IKcnepu-
Menmansuvie  Oannvie; R — koppenayuonnoe
omHuouwenue

Jlnst ycTaHOBICHUS CTaIuii MPOTEKAHUS MPOILIECCOB
OCelaHusl 3€MHOM MOBEPXHOCTH U CIBIIKEHHUS MMOPOJ Ha
KOHTYPE YYaCTKOBBIX BBIPAOOTOK (OIpeaeNeHust KOop-
JMHAT XapaKTEPHBIX TOUYEK) HCIOJIBb30BAM METOIHYE-
ckue moaxoxael (Gavrilenko, 2011) uccnenoBanus QyHK-
Ui ¢ TPUMEHEHHWEM HX MPOM3BOJAHBIX. Pe3yabTaThl
HCCIIeJOBAHUS JIOTUCTUYECKON KPUBOW U OOIIHE ypaBHe-
HUSI JUIS OTPEJCTICHUS] KOOPAMHAT XapaKTEPHBIX TOUYEK
npuBeneHs! B Tabmmme 1.

[MoacTaBUB B 3TH ypaBHEHUS 3HAUSHUS SMITUPHUECKUX
K03 PUIHEHTOB (a, b un C) OIPENIENTIIN KOOPIUHATHI

XapaKTepHBIX TOYEK OCENaHHs 3€MHOH IOBEPXHOCTH M
CABIKEHUSI TIOPOJl HA KOHTYpPE YYaCTKOBBIX BBIPAOOTOK
pu otpadotke 157-i n 161-it naB maxroit “CrenHas’.

Ha ocHoBaHuM YHCIIEHHBIX 3HAYEHUN KOOPAMHAT
xapakTepHeix Touek (Tabmuma 1) w pacmosioxeHws
KPHUBBIX OTHOCUTEIHHO O4UCTHOTO 3a00s (Puc. 3), mpo-
W3BENIM CPAaBHHUTEIBHBI aHAIIN3 TIPOIECCOB OCEIAHUS
36MHO# TOBEPXHOCTH M CABHKEHHS MOPOJ HAa KOHTYpE
YYaCTKOBBEIX BEIPaOOTOK.

Kos¢pdunmeHt a xapakTepusyeT OKOHYAHHE IIPO-
11eccoB. MakcuMaIbHOE €r0 3HAYeHHE COOTBETCTBOBA-
J0 ocemaHMIO 3eMHOW moBepxHOCcTH (809 MM), UTO
HECKOJBbKO MEHBIIIE BRIHUMAaeMOH MOIIHOCTH pa3paba-
TBHIBAEMOTO IJI1aCTa (m =1.04 M). CuBuxeHue KpoBiU Ha

koHType 159-r0 u 163-rO0 WITPEKOB COOTBETCTBEHHO
nocturano 705 u 537 mm. Koneunoe caBuxeHue moy-
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BBl B 3THX BbIpaboTKax cocraBwio 492 u 512 mm.
CaBu)KeHHE TOPOJ MOYBBI, IO XapaKTepy MPOsBICHUS
U 10 a0COJIOTHBIM 3HAYEHHSM IapaMeTpoOB Mallo OT-
JUYAeTCsl OT CIBMKEHHUS MOPOJ KPOBIH. DTO, OUEBUI-
HO, 00YCJIOBICHO HU3KMMH IPOYHOCTHBIMH CBOHCTBa-
MH BMEIIAONINX TOPOA. B yclOBHSIX NMpOYHBIX BMeE-
MIAONINX TOPOA pPa3NudMsi B CABI)KCHHUH KPOBIU H
MOYBBl yJYaCTKOBBIX BBIPAOOTOK, CIIEAYeT OXHIATh
0oJee CyIIECTBEHHBIMH.

Kosdpummentsr b u C onpenensror KOOpAUHATEL Xa-
PaKTepHBIX TOYeK MO ocH adciwicc. OT MX COOTHOIICHHUS
3aBUCAT Pa3MEPBI OTACIBHBIX CTa[Hi, XapaKTePU3YIOINX
MHTEHCUBHOCTH mporieccoB. Koapduiment b =6.81 mus
3eMHOH ToBepXHOCTH B 5 — 10 pa3 mpeBbIman ero 3Hade-
aus (0.631 — 1.422) i KOHTYpa y9acTKOBBIX BRIPaOOTOK,
a BeqnumHa ¢ = 0.032 ObUTa COmocTaBMMa C aHAJIOTUYHBI-
MU KoddunmeHTamMu st BIpaboToK (c =0.020 - 0.028) .
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Pucynox 3. 3asucumocmu ocedanus mouex 3eMHOU nogepx-
HOCIU U COBUIICEHUA NOPOO HA KOHMYpe noo2o-
mogumensvnovlx 6vipadomox (1) om ux nonoice-
HUsa omHocumenvbHo ouucmuozo 3abos (L) e
yenoguax waxmul “Cmennan”: 1— kpusas oce-
oanus 3eMHOUl  nogepxnocmu; 2, 4 — Kpuesle
cosudIcenUA Kpoenu u nougvl Ha konmype 159-z0
wmpexa; 3,5 — Kpuevle cosudceHUs Kpoenu u
nouevl Ha Koumype 163-20 wumpeka; An, Bn, Cn,
Dmn, Fir— xapakmepnsle  mouxku  cosusicenusn
nopoo nouewt; Ak, Bk, Ck, Dk, Fx — xapakxmepnuvie
mouKu cosuiceHus nopoo Kpoenu; As, Bz, C3, D3,
F3—xapakmepnvie mouku ocedanus 3emnoi
nogepxnocmu
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Tabnuya 1. Pe3ynomamot onpedenenus KOOpOUHAM XAPAKMEPHBIX MOUEK 0CEOAHUSA 3eMHOI NOBEPXHOCMU U COBUNHCEHUS NOPOO
Ha konmype eviemounwvix 159-20 u 163-20 wumpexoe wiaxmeor “Cmennan’”

3HaYeHUs SIMIUPUUECKHX K03 uimenTos (a, b, €) morucruueckoit

ypaBHeHI/ISI JJIA OIIpEACIICHUS

3aBHCHMOCTH M KOOPIMHATHI XapakTepHbIX Touek (L, 7)

KOOpAMHAT XapaKTCPHBIX

XapaKTePHEIC  Togek JTOTMCTHIECKOH KPUBOit Sempad 199-if wrrpex 163-it urtpex
TOYKHU TOBEPXHOCTH KpPOBJISt 1moYyBa KpPOBIIA rno4sa
HOTHCTqufKOﬁ a =809 a=1712 a =497 a =542 a =517
KpUBOH OpIMHAaTA, b =6.800 b =0.812 b =0.630 b =1.203 b=1427
abemueea, Lw 1 ¢=0.032 ¢=0.020 c=0.021 ¢=0.025 c=0.028
Lm xmMm LM ymMMm LM ygmam LM gpMu LM MM
4.595 — |
A M 0 84 0 240 0 241 0 176 0 151 0
0] 0 K 0 104 0 393 0 305 0 246 0 213
1+b
In 3.73
B b 0.21- g 19 170 -76 150 -85 104 45 114 -34 109
—-C
|
C nTb 0.50- 7% 60 405 -10 35 22 249 7 271 13 259
In 0.286
D b 0.79-nx 101 639 17 562 20 393 60 428 60 408
—-C
.892 -1
F M 0.99 -1k 182 801 184 705 163 492 163 537 152 512

Pa3Hble 3Ha4YeHUs SMIHMPHYECKUX K03 UIIMEHTOB
00yCJIOBHJIM HEOJIMHAKOBOE pAacIOjOKEHHE XapaKTep-
HBIX TOYEK MYJIBJbI CABM)KCHHS HA JHEBHOW ITOBEPXHO-
CTH M IOPOJ Ha KOHTYPE YYaCTKOBBIX BBHIPAOOTOK OTHO-
CHTENBHO OYHCTHOrO 3a00s. Hawano coBmkeHHs Mopon
KPOBIM M TIOYBBl MNPOUCXOAWIO HAa PAaCCTOSHUU
-151...-241m (Puc. 3, Tab6m. 1), 49TO 3HAYUTEIHHO
OombplIe PAacCTOSHMSA OT NPOEKIUM TOYKH Az 3eMHOMH
=-84 M)
Hauano ocemaHus 3eMHOIl MOBEPXHOCTH COOTBET-

CTBYEeT Hayaly aKTHBHBIX CTAJWH CIBMKCHHS IOPOJ
(troukam B u By ) Ha KOHType BbIpaboTOok. Bo Beex

TIOBEPXHOCTH 710 CTBOPA 0YMCTHOTO 32605 (L 4

CllyyasXx aKTHBHas CTaJus CIBHKEHMS MOPOJ HAYMHA-
J1ach BIIEPEAN OYMCTHOIO 3a004. DTO yKa3bIBAaeT Ha TO,
YTO PACHOJIOKEHHE TOUKH A3 3EMHOH MOBEPXHOCTU

OompenesieT Hayajao aKTUBHOIO NPOSIBIEHUS INOBBIIIEH-
HOTO TOPHOTO JaBIIEHUS BIIEPEAM OYHCTHOTO 3abos
(3ony IIT'MT). IMonmy4yeHHbIE pe3ynbTaThl YKAa3bIBAIOT HA
yugactue B ¢opmupoBanuu 30H [II'J] Bceld mopoaHOM
TONIIN OT pa3pabaThIBAEMOro IUIacTa A0 3€MHOW TIO-
BepxHOCTH. OHU MOATBEPHKIAIOTCS MPSAMO MPOMNOPLHO-
HaJbHBIMU  JKCIEPUMEHTAJIbHBIMU  3aBHCHUMOCTSIMH
CMEIICHUU MOPOJ B BBIPA0OTKAX OT TIIYOWHBI BEJICHUS
OYHCTHBIX paboT. MakcumalbHas HWHTCHCHBHOCTD
CIOBW)KCHHS TMOPOJ HAa KOHTYpEe BBIPAOOTOK HaOIrONa-
nacek (Puc. 3) B HenmocpeACTBEHHOHW OJIM30CTH K OYHCT-
HoMY 320010 B Toukax Cj; U Cyg . AKTUBHAS K€ cTajaus

OCE/IaHHs 3eMHOH MOBEPXHOCTH MPOMCXOMWIA (TOUKH
A3,B3,C3) Iocjae TPOXoJa OYHCTHOrO 3a00s1 Hafg

BBIPaOOTaHHBIM NPOCTPAHCTBOM.

63

OKOHYaHHUIO IIPOLIECCOB OCENAHMs 3EMHOIl MOBEpX-
HOCTH M CIBI)KCHHUS IOPOJ KOHTYpa BBIPAOOTOK COOT-
BETCTBOBAJIM  NPHMEPHO  OJMHAKOBBIE  PACCTOSHHS
(152 — 184 m) ot ounctHOro 32605 (TOqKH Fi7,Fg.F3).

3. BBIBO/IbI

HpI/IBe}IeHHBIe OKCIEPUMEHTAJIBHBIC U TECOPETUICCKUE
HCCIICIOBAHMS MTO3BOJIMIIA CHIENIaTh CIEAYIOIINE BayKHBIC
JUIA HAYKU 1 l'[pOI/ISBO}ICTBeHHOf/'I JCATCIIBHOCTH BBIBObBI.

— HayaJl0 OCEIaHHs 3€MHOW MOBEPXHOCTH COOTBET-
CBYET Hayajly CTaJIMH MHTCHCUBHOTO CABUXXEHUS MTOPOI
KPOBJIM U TIOYBBI BIIEPEIU OUUCTHOTO 320051,

— aKTUBHAsI CTAJMsl CABMXKEHHS MOPOJ KOHTYpa MO/I-
TOTOBHUTENILHBIX BHIPAOOTOK HAYWHAETCS BIIEPEAM OYUCT-
HOTO 320051, 4 3aKAHYMBAETCS TIOCIIE €ro MPOX0/a;

— aKTUBHaA CcTaausd OCCOaHUus 3eMHON TTOBEPXHOCTHU
IIPOUCXOUT Hal BBIpa6OTaHHBIM IMpOCTPaHCTBOM I103a-
JIA OYMCTHOTO 3a004;

— IPOIIECCH OCEIAHUsS 3¢MHOM MOBEPXHOCTH M CIBH-
KEHHS MOPOJ Ha KOHTYPE YYaCTKOBBIX BBIPAOOTOK Ipe-
KpaIllaloTCsl MPUMEPHO HA OJHOM PACCTOSIHUH TIOCIIe
MPOX0/1a OYHCTHOTO 3200s1.

BJIAT'OJAPHOCTD

CraThsl HaIlUCaHa B PaMKax TrOCOIOKETHON HaydHO-
HcciienoBaTeabckoll  TeMaTukd Ne208, BBITOIHSAEMOM
JloHOaccKUM TOCYAapCTBEHHBIM TEXHHYCCKHM YHUBEp-
CHUTETOM, C MCIIOJIb30BAHMEM HMCXOIHBIX JAaHHBIX U3 CTa-
o1 B.W. Bonpapenka, C.JI. /lenucosa u M.C. [lemunosa
(Bondarenko, Denisov, & Demidov, 2011), 3a uro aBTO-
PBI BBIPAKAIOT MPU3HATEILHOCTD JaHHOMY KOJIJICKTHBY.
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ABSTRACT (IN RUSSIAN)

Ienb. YcTaHOBUTH XapaKTEpHBIE CTAJUU OCENAaHUS 36MHOU MOBEPXHOCTU M CABUXKCHMS IIOPOJ, HA KOHTYpPE y4dacT-
KOBBIX BI)Ipa6OTOK IoJ BIUAHUEM JABMKYIICTOCA OUUCTHOTO 336051.

Metoauka. Pa3zpaboTka oOreit cxeMbl OcelaHusl 3eMHOI TOBEPXHOCTH M CIBIIKEHHUS IOPOJ Ha KOHTYPE ITOATOTO-
BUTEJIBHBIX BBIPaOOTOK. [Ton0op 1 cratucTHyeckas o0paboTka 3KCIIEPUMEHTAIBHBIX JaHHBIX JIJIsI KOHKPETHBIX YCIOBHI
OTpPabOTKH YTOJBHOTO ILIACTA. Y CTAHOBJICHUE SMIIMPUYECKUX 3aBUCHMOCTEH U MX MCCIIEOBAHUE C IPUMEHEHHEM IIPO-
W3BOJHBIX JUIS YCTAHOBJICHUS XapaKTEPHBIX CTAANN MPOTEKAaHHs MPOLECCOB. AHANIN3 TIOJyUCHHBIX PE3yIbTATOB.

Pe3yabTarsl. YCTaHOBIICHBI XapaKTEPHBIE CTaJUH OCENAHMS 3€MHOW TIOBEPXHOCTH M CABMKECHUS ITOPOJ Ha KOHTYpE
YYaCTKOBBIX BBIPAOOTOK.

Hayuynasi HoBu3Ha. Hauano ocemaHus 3eMHOI HOBEPXHOCTH ONpENENseT HAa4ajio aKTUBHOW CTaJWH IPOSBICHUSI
MIOBBIIIEHHOTO TOPHOTO JIABJICHHUS BIIEPEAN OYUCTHOTO 320051 — 30Hy [1II.

IIpakTH4yeckast 3HAYUMOCTh. Pe3ynbTaTel paboTHl MO3BONIAIOT MIPOTHO3HUPOBATH 30HBI MaKCHMAaJbHOTO IIPOSIBIIE-
HUsI TOPHOTO JIaBJICHHUS M 320J1arOBPEMEHHO pa3padaThiBaTh MEPOIPHUSITHUS MO TOAJEPIKAHUIO YYaCTKOBBIX BBIPAOOTOK.

Kniouesvie cnosa: semnas nosepxnocmo, niacm, ompabomkd, 0ceoanue, y4acmrkosas blpabomxa, OYUCMHOU
3a001l, Kpoeis, nousa

ABSTRACT (IN UKRAINIAN)

Mera. BcraHoBuTH XapakTepHi cTajii ocifaHHS 3eMHOI MMOBEPXHI Ta 3PYLICHHS IOPiJ Ha KOHTYPl IUIbHUYHHX
BHPOOOK 1T BIUIMBOM PYXOMOTO OYHCHOTO BHOOIO.

Metoanka. Po3poOka 3aranpHOi cXeMH OCITaHHS 3eMHOi TOBEPXHi Ta 3pyIICHHS MOPiA Ha KOHTYpPI HMiATOTOBYMX
BupoOoK. [1inbip i cratucTnyHa 0OpOOKa EKCIIEpHMEHTANBHHUX JaHUX AT KOHKPETHHX YMOB BiJpOOKH BYTiIHHOTO
1acta. BcTaHOBIGHHS eMITIPUYHMX 3aJISKHOCTEH Ta 1X NOCIHIIKEHHS 13 3aCTOCYBaHHSM IOXITHHUX ISl BCTAHOBJIICHHS
XapaKTepHUX CTaIil MPOTiKaHHS MPOIleciB. AHAJI3 OTPUMAHKX PE3yIbTATIB.

Pe3yabTaTn. BcTaHOBIEGHI XapaKTepHi cTalil OCilaHHS 36MHOI MOBEPXHI 1 3pYIICHHS MOPia Ha KOHTYpi HiJlb-
HUYHHUX BUPOOOK.

HayxoBa HoBu3Ha. [ToyaTok ociaHHsi 3eMHOT IOBEpXHI BU3HAYAE MMOYATOK aKTHBHOI CTail MPOSIBY MiJBUILEHOTO
TipCHKOT0 THUCKY HOMEpeay OYHCHOTO BHOOI0 — 30HY I1I'T.

IpakTuyna 3HaYMMicTh. Pe3ynbTaTit poOOTH J03BOJISIIOTH MPOTHO3YBAaTH 30HH MAaKCUMAJILHOTO MPOSIBY TiPCHKOTO
TUCKY ¥ 3aBYAaCHO PO3POOJIATH 3aX0/M 100 MATPUMKHU IUTBHUYHUX BUPOOOK.

Knwouoei cnosa: semna nosepxms, niacm, 8iopooka, ocioanis, ObHUYHA BUPOOKA, OuucHull 8ubil, NOKpiens, nidowea
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