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MaremaTuuyeckasi MOAeJIb YIIPABJICHUSI MHTEHCUBHOCTBHIO PACX010BAHUS
TPYHTOBBIX BOJ] HA BANOTPAHCNIIMPALHIO

bekobaes P.K.
Kazaxckuiit HayqHO-MCCIeI0BaTEILCKUIT MHCTUTYT BOJHOTO XO3sIMCTBa, I. Tapas,
Kazaxcran

OnpIT 3KCIUTyaTallud WPPUTAllMOHHBIX cucTeM KaszaxcraHa mOKa3bIBaeT, 4TO
YXYIIICHHE TEXHUYECKOTO COCTOSHHUS COBPEMEHHBIX CHCTEM YIIPABJICHUS BOJHBIMH
pecypcaMy M 3alIMThl BOJHO-3€MEIBHBIX PECYpPCOB OT HMCTOINEHUS W 3arpsA3HEHUS Ha
UPPUTAIIMOHHBIX CHUCTEMax NPHUBOJAT K HAPYIICHUIO NPUPOJHOTO pPABHOBECUS B
arposKOCHCTEMAX, YCKOPSIOT MPOIIECCHI 3arPs3HEHNUS TOBEPXHOCTHBIX U MOA3EMHBIX BOJ,
NOBBIIIAIOT ~ YPOBEHb  JIETPAJAllMU  OPOILIAeMBIX 3E€MeIh M  HEYCTONYHMBOCTH
GyHKIIMOHMPOBaHUSL oOpolaemMoro 3emieaenus. Hampumep, BbIX0A M3 CTpOs Bcex
CKBOXUH BepTUKaTbHOrOo ApeHaxka (CBJl) M yXyAlleHHWE TEXHUUYECKOTO COCTOSHUS
(3apacTaHMs COPHOM PpAcCTHTEIBHOCTHIO U TPOCTHHUKAMH, JAeopmanus pycen)
KOJIJICKTOPHO-APEHAKHBIX CHUCTEM TPUBEIO K HWHTCHCUBHOMY TMOJIBEMY YPOBHS
rpyHTOBBIX BoJ (puc. la, 10). B Kazaxcranckoii yactu ['0710/1HOCTENICKOTO MaccuBa B
1994 rony, iomaas opoIaeMbIX 3eMeNib ¢ TITyOMHON IPYHTOBBIX BOJ 10 | M cocTaBuia
105 ra, B 2002 roxy — 378 ra, a B 2009 roxy — 1417 ra (tabmn. 1). B 1994 r, opomaemsie
3emutd ¢ Taayounoi 1-2 m coctaBunu 7792 ra, a B 2009 roxgy — 71476 ra, T € mpoOU30IILIO0
yBEJIMUYEHHUE TUIONIa/Iel ¢ TaKOM riyOuHOM rpyHTOBBIX BOA [1].

a)

Pucynok 1 — TexHUYECKOE COCTOSIHUE CKBKUHBI BEPTHUKATHHOTO JpeHaxa (a) U OTKPBITOTO
kosutekTopa (0) — XKetsicait (MaxTtaapanbckuii paiion FOxHo-Kazaxcranckas 061acTh)

Tabmuma 1 - Pacnpenenenue oporaeMbIixX 3eMellb 110 TIIYOWHE 3a7eraHusi TPYHTOBBIX BOJI

Tonbr O6mras I'myOGuHa 3ameranvs TpyHTOBBIX BOJ, M
IUIOMIA b, Ta 0-1 1-2 2-3 3-5 oonee 5
1994 125715 105 7792 72084 43441 2293
100 0,1 6,2 57,3 34,6 1,8
2002 136842 378 22073 62584 49563 2244
100 0,3 16,1 45,7 36,2 1,6
2009 138767 1417 71476 44273 19926 1675
100 1,0 51,5 31,9 14,4 1,2

[Ipumeuanue: B 4ucauTeNe — IUIONIA/b, THIC.TA; B 3HAMEHATEJEe — IUIOMAah, B % OT OOIIei
IUIOIAa TN

CpaBHI/ITeJIBHHﬁ AHAJIN3 MPUBCIACHHLIX HAHHBIX ITOKA3bIBACT, YTO C YMCHBIICHHCM



JTPEHUPOBAHHOCTU TEPPUTOPHUH MPOUCXOJUT CHUKEHHE TUIOMIAIEN OPOLIAEMBIX 3EMEIIb C
rIyOMHON TpyHTOBBIX Boj Oosiee 2 M. B 1994 rony, xorma paborasm CBJI, miomanb
OpOIIAaeMbIX 3€MeNb C IIIyOMHOW IpyHTOBBIX BOJ Ooznee 2 M coctaBisuia 93,7%, a B
HacTosee Bpems - 47,5%. [lpu stom, B nepuop padorer CB/l u KJIC B monHOM 00BEME,
IUIOLIA/Ib OPOIIAEMbIX 3€MeJlb C MIPECHOU TPYHTOBOM BoJoM (10 3 1/11) coctaBuna 54,9%
OT O0IIIeH MIIONIAIM OpoILIaeMbIX 3eMellb (Tabu. 2). B nanpHeiineM, ¢ BBIXO0M U3 CTPOs
CB/l n yxynmenuem texuudeckoro coctostuus KJC, mpou3onuio CHUXKEHUe IIomaaei
OpOLIAEMBbIX 3€MENb C IPECHOM IPyHTOBOM BooM, U B 2009 r oHa cocTaBuna 25,2%.

Tabmuua 2 — PacnpeaeneHne opomiaeMbIxX 3eMellb IO MUHEPAIN3AUN TPYHTOBBIX BOJ

T'onbr Bcero Enuanna Munepanuzanus, /1
OpOLIAEMBbIX U3MEPEHHUS <1 13 3.5 S5
3eMeJb, Ta

1994 125715 ra 2718 66270 37491 19236
Y% 2,2 52,7 29,8 15,3

2001 136842 ra 641 52229 34817 49155
% 0,5 38,2 25,4 35,9

2009 138767 ra 40 34914 50849 52964
Yo 0,03 25,2 36,6 38,2

N3 npencraBieHHBIX MaTepUaIOB BUAHO, 4YTO B 1994 roay miomans oponiaeMbIxX
3eMeNb ¢ MUHepanu3aiuen 3-5 1/1 u 6onee coctaBuna 56727 ra wim 45,1%, a 8 2009
rony — 103813 ra wumm 74,8%. CrnenoBarelnbHO, CHMXXEHHE JAPEHUPOBAHHOCTU
OpOIIaEMbIX 3€MeJb HEU30€KHO MPUBOJUT K POCTY HHTEHCUBHOCTU MOCTYIUICHUS
IPYHTOBBIX BOA. IIpu 3TOM JNaHHBIM MPOILECC YCUIIMBAETCA B BETE€TAIMOHHBIA MEPHOI.
DTO MOATBEPKIAETCS NUHAMHUKOW YpPOBHS 3aJleTaHMs] TPYHTOBBIX BOJ Ha OPOIIAEMBIX
semisix KazaxcraHnckoit yactu ['osmogHOCTeNICKOTO MaccuBa (Taour. 3).

Ta6muma 3 — JIlunamuka YI'B Ha opormraemsix 3emiisix MaxTaapaabCKoro paiioHa, M

Mecsnn CKBaXUHBI
Ne 30 Ne 53
VI'B or U3MEHECHUE oT HU3MECHCHHE
MIOBEPXHOCTH TJIYOUHBI 110 MMOBEPXHOCTH [JIYOUHBI 110
3EeMIIH CpPaBHEHHIO C 3eMIIH CPaBHEHHUIO C
STHBapeM STHBaApeM

STHBAPb 3,21 0 3,22 0
deBpasb 3,00 0,21 2,90 0,32
MapT 0,52 2,69 0,71 2,51
arpesnb 0,84 2,37 0,99 2,23
Mai 1,46 1,75 1,12 2,10
HWIOHb 1,64 1,57 1,32 1,90
HIOJIb 2,57 0,64 1,99 1,23
aBryCT 1,42 1,79 2,50 0,72
CEHTAOPH 1,73 1,48 2,77 0,45
OKTSIOpb 2,17 1,04 3,12 0,10
HOSI0Pb 2,42 0,79 3,30 -0,08
neKkadpb 2,60 0,61 3,45 -0,23




CpaBHUTENBHBIN  aHaMW3  IPHUBEJACHHBIX  JaHHBIX  MOKa3bIBAlOT, 4YTO B
MaxTtaapaibCKOM MacCHBE YPOBEHb 3aJieTaHHs TPYHTOBBIX BOJ] B KOPHEOOUTAEMOM CIIO€
MMeeT JiBa MUKa: 1 — meproJl MpOBEICHUs IKCIUTYaTallMOHHBIX MPOMBIBOK; 2 — TEPUOT
IIPOBECHUSI BEr€TALIMOHHBIX MOJIUBOB. [Ipyn 3TOM MakCHUMalIbHOE MOJHATHE TPYHTOBBIX
BOJA - TpU TMPOBEACHHM OSKCIUIyaTal[MOHHBIX TPOMBIBOK (¢eBpanb-anpenb) [1].
MakcumanpHas aMIUIUTyJa - B Mmapte. B 3ToMm mecsiie, M0 CpaBHEHUIO C STHBApeM
(MakcuManbHas TJIyOMHA TPYHTOBBIX BOJ), TIOJJHEM YPOBHS TPYHTOBBIX BOJ COCTaBIISIET
2,51 u 2,69 M, B OCAEAYIOMIUE MECSLBI IPOUCXOAUT YBEIMYEHUE YPOBHS 3aj€raHus
IPYHTOBBIX BOJA. B BereTanvioHHBIA IEPHUOJ, YPOBEHb 3aJIETAHHS TPYHTOBBIX BOJ
n3MeHsiercs B mpenenax ot 1,12 -1,46 mo 2,50-2,57 m. B aTOT mepuon M0 ydacTHs
I'PYHTOBBIX BOJI B CYMMapHOM BOJIOIIOTPEOJICHUN BO3PACTAET.

DTO NOATBEPKAAECTCS BBICOKOH BJIAXKHOCTBEO OPOIIAEMBIX NOYB MaxTaapaibCKOIro
paiioHa. Hanmpumep, Ha opomaemMbIX 3eMIISIX KPECThIHCKOro xossictBa T. MypartoBa
BJIQXKHOCTh TIOYB B KOPHEOOWTAEMOM CIIO€ B TEUYECHHME BETrEeTAIMOHHOTO MEepHoja He
onyckaiachk Huxe 19,34%.

Takass jxe BbICOKash BJIAKHOCTh IIOYBbI ObUIa Ha OpOLIAEMBIX 3eMIsIX A.
MaxamOeroBa, koTopasi uaMensachk ot 20,59% mo 22,32%. Bricokas BlaxHOCTb ITOYB B
KOHIIE amnpelis, T.€. Hepe/l IOCEBOM CEIbCKOXO3SIICTBEHHBIX KYIbTYp JACPKalach €Ile 13-
3a MPOBEJCHUS IKCIUTyaTallMOHHBIX TTPOMBIBOK. B pe3ynbTaTe mpoBeaeHUs] TPOMBIBOK B
3MMHE-BECEHHUU MEePHO/I MPOU3O0IILIIO HE TOJBKO BBIMBIBAHUE COJICH U3 KOpHEOOHTaeMoi
TOJIIIM TIOYB, HO ¥ HAKOIUICHUE BJIAru. DKCIUIyaTal[MOHHBIE IPOMBIBKH MPUBOJAT TAKKE
K TIOIbEMY YPOBHS TPYHTOBBIX BOJI, KOTOPHIE B JaJbHEHIIIEM, TOCTYIas B 30HY adpalluu,
MO/AJIEPKUBAIOT BBICOKYIO BJIQXKHOCTh B KOpHeoOuTaeMoM cioe mouB. [loatomy 1-i
MOJIUB XJIOMYAaTHUKA B KPECThSIHCKOM Xo3siicTBe A. MaxamOeroBa npoBOAWICS B
TPEThEU ICKAE UFOJIA.

Bricokue mokaszaTenn BIa)XKHOCTH MOYB B KOPHEOOMTAEMOM CJIO€ TOIYYEHBI U B
nocienyromue rogasl uccnegosannii. Hanpumep, 2011 roagy Ha opormaeMbix 3eMisix K/X
A. MaxamberoBa nposeneH | monuB xyonuarHuka. OJHaKo 3a cueT cyOuppurauuu
BiaxHocTh mouBbl B 0-100 M cioe He omyckanack Hmwke 0,71 HB. Ananoruunas
JTMHAMWKA BJIAXKHOCTH TIOYB MONy4YeHa Ha opoiaeMbix 3emisix T. Mypartoseix. Bmecte ¢
TeM, HCTIOJb30BAaHNE TPYHTOBBIX BOJI HA CYOUPPUTAIUIO, XOTS U CHUKAET OPOCUTEIIbHBIC
HOPMbI U KOJIMYECTBO MOJIMBOB, IIPU BHICOKOW MX MUHEpAIN3alUU HEU30EKHO BbI3BIBAET
pPOCT 3amacoB TOKCHYHBIX COJIeH B KOpHeoOWTaemoM cioe mouB. [lostomy s
o0ecrieueHUs] METUOPATUBHOM CTAOMJIBHOCTH Ha OpPOINAEMBIX 3E€MIISIX HEOO0XO0JIUMO
YIPaBJISATh HHTEHCUBHOCTBIO PACXO0BAHMS TPYHTOBBIX BOJI HA ABAMOTPACITUPAIUIO.

B BererallMoHHbBI [€pUOJ TPYHTOBBIE BOJbl HE TOJIBKO YYacTBYIOT B
BOJIOTIOTPEOICHNH PACTEHUH, HO TaKXKe aKTUBHO (POPMHUPYET METHMOPATHUBHBIN PEKUM
nmouB. Temmbl TPOTEKAHUSI IKOJIOTO-METUOPATHBHBIX MPOIECCOB 3aBHUCAT OT HOHO-
COJICBOTO COCTaBa TIpyHTOBBIX BoA. IlodToMy, B  YCIOBUSX HEIOCTATOUHOMH
JIPEHUPOBAHHOCTUA THAPOMEIMOPATUBHBIX CHCTEM, OOJbIIOE 3HAYEHHE MpHOOpeTaeT
U3y4YEHUE NUHAMUKH HOHHO-COJIEBOTO COCTaBa IPYHTOBBIX BO BPEMEHU U MPOCTPAHCTBE,
OIICHKa W YCTAHOBJICHHE TMPEACIOB HCIONB30BaHUS TMOCICAHUX Ha CyOHppHUTAIHIO,
OpOIUIEHUE U TTPOMBIBKY.

B Hacrosimiee Bpemsi HaJIeKHBIM MEXaHU3MOM  ONEPATHUBHOIO YIPABJICHHUS
MHTEHCHUBHOCTBIO PACXOAOBAHUSA TPYHTOBBIX BOJ Ha DBAIIOTPAHCIHPALHIO SBISIETCS
uH(pOpMaNMOHHAS TEXHOJIOTHS, KOTOpas BKIIYACT MATEMaTHYECKYI0O MOJCNIb 10
YCTAHOBJIEHUIO TEMIIOB pPACXOJOBaHUs TPYHTOBBIX Ha cyOuppurauuto. OpHako B
HacTosiiee Bpems, mius ycnoBuil Kaszaxcrana wuHGOpManuMOHHBIE TEXHOJOTUH B



MEJTHOpAlMM OpoIIaeMbIX 3eMellb He pa3paboranbl. [losTromy B KasHUWBX nHauara
pabota B JaHHOM HampaBieHUH. Tak, cocraBieHa 0a3a JaHHBIX M yCTaHABIUBAETCS
3aKOHOMEPHOCTh (OPMUPOBAHUS YPOBHS M MHHEpalu3allMd TPYHTOBBIX BOJA Ha
OpOILIaeMbIX MaccuBax. IIpM 3TOM MHOTOJIETHHE UCCIEIOBAHUS, IPOBEJACHHBIE B
IIOJIEBBIX YCJIOBUSIX M HA JU3MMETPAX, II03BOJIMIM YCTAHOBUTH, YTO POCT BIIAXKHOCTHU
MOYB WJIM TJIYOWHBI 3aJIeTaHusl TPYHTOBBIX BOJI CHIDKAIOT MHTEHCHUBHOCThH CYOMpPPHUTAITUH.
[Tooaromy MaremMaTudeckas MoJelnb HWH(DOPMAIIMOHHON TEXHOJIOTUM  YIPaBICHUS
MHTEHCUBHOCTBIO PACX0JI0OBaHUSI TPYHTOBBIX BOJ Ha CyOMPpUTALUIO JODKEH YUYUTHIBAThH
00a 3Tux (haKTOpOB.

Pa3paGorana wmaTtemaTudeckas MOJAENb NS ONPENEICHUS WHTEHCUBHOCTHU
pacxoJ0BaHUS TPYHTOBBIX BOJ HAa CYOMppUTalMU TPH W3MEHEHUH BIIAKHOCTH TIOYB
KOPHEOOMTaeMOro Cjosi U YpPOBHsS 3ajleraHusi TPYHTOBBIX BOJ|, KOTOpas HMeEEeT
clenyromui Bus [2]:

_ exp(Hx _H) lnﬂmax
H Br

riae K, — mocTyluieHHe TPYHTOBBIX BOJI B 30HY a’paiuu, MMm/cytku; H, — ypoBeHb
TPYHTOBBIX BoJ, paBHbI 1,0 M; H — (akTHueckuil ypoBeHb 3aJieraHusi TPYHTOBBIX BOJI
(H>1,0 m); exp — skcrioHeHTa; f,,, - BIAXXHOCTH MMOYBHI, paBHas HB, %; u - mapamerp,
YUUTBIBAIOIUN BIUSHIE MEXaHUYECKOIO COCTaBa MOYB HA PACX0/i FPYHTOBBIX BOJ B 30HY

-1 o
aspanuu, MM ; In — HaTypanbHbIH Torapudm; B, - BIaXHOCTh TIOYBBI B MOMEHT BPEMECHH
t, %.

Ky

MaremaTudeckasi MOJEJb TIO3BOJIIET MPOTHO3UPOBATH OOBEMBI BO3MOKHOTO
NOTYIUICHHUs] TPYHTOBBIX BOJ[ B 30HY a’palldd JJIsi KOHKPETHOTO YPOBHS YBIIa)KHEHUS
KOPHEOOMTaeMOro CJI0s TIOYB U 3aJeraHus rPyHTOBBIX BOJ. (Tal. 4).

Tabnuna 4 - [TocTyrieHre rpyHTOBBIX BOJ] B 30HY a3palluyl Py U3MEHEHUH BIaKHOCTU MTOYB
U UX TJIyOWHBI 3QJICTaHUs], MM/CYT

BnaxHoctb I'myOuHa 3aneranuisi TpyHTOBBIX BOJ, M
MOYB,

% or HB 1,0 1,5 2,0 3,0 5,0 7,0
100 0 0 0 0 0 0
90 2,63 1,60 0,97 0,36 0,05 0,01
80 5,58 3,38 2,05 0,75 0,10 0,01
70 8,92 5,41 3,28 1,21 0,16 0,02
60 12,77 7,775 4,70 1,73 0,23 0,03

[IpuBenenHbsie  pacyeThl IMOKA3bIBAIOT, YTO HHTEHCHUBHOCTH MOCTYILICHUS
TPYHTOBBIX BOJ B 30HY a’palliy U3MEHSETCS B MIMPOKUX Mpeesiax U 3aBUCUT OT Mopora
NpeNoJIMBHON BIAXKHOCTU NouB. Hampumep, rnpu 3ajgeranuu rpyHTOBBIX BOJI Ha TiTyOuHE
1-3 M u npu nopore NpeAnoJUBHON BIAXHOCTU B pacyeTHOM cioe nousB 70% ot HB,
WHTEHCUBHOCTH MOCTYIUICHUSI TPYHTOBBIX BOJ B 30HY a’painuu u3MeHsiach ot 1,21 go
8,92 MM/CyTKH, a TIpH MOpOTre NpeAnoIuBHON BiaxkHocTH 60% ot HB Bo3pacrana g0 1,73
— 12,77 mm/cyTku, T.€. 601ee yem B 1,5 pa3sa.

CpaBHUTENIbHBIM ~ aHAIM3  SKCHEPUMEHTAJIbHBIX M PACUETHBIX  JAHHBIX
MOJTBEPIKIAET, YTO MaTeMaTH4ecKas 3aBHCHUMOCTH TIO3BOJISIET YCTAHOBUTH OOBEMBI
UCIIOIb30BaHMSI TPYHTOBBIX BOJ HA OBaNOTPAHCIUPAIMIO U  KOPPEKTUPOBATH
OpPOCUTEIBHBIE HOPMBI C YUYETOM MU3MEHEHHS MOpora MpeArnoJUBHON BIAKHOCTH TMOYB U




ypoBHs 3aieranus rpyHTOBbIX BoJ [3]. IlpencraBneHHas MeTOuKa OMpelECHUS
00BEMOB  WCIIOJI30BAaHUS ~ TPYHTOBBIX  BOJ  HA  CyOuMppuranuio  TO3BOJISET
COBEpIICHCTBOBATh CHUCTEMY YMPABICHHUS BOAHBIMH pecypcamH (IMOBEPXHOCTHBIMH H
MOJI3EMHBIMHU), pa3padaThiBaTh HMHTETPUPOBAHHBIC TEXHOJOTUU BOAOCOEPEIKEHUS U
CcTaOMIM3alMU CEJIbCKOXO3MCTBEHHOIO MPOMU3BOJACTBA NP JehUIUTE BOJbI, CHUKATH
PacxoJibl TOJWBHOM BOJIBI HA TIOJIYUCHUE €AUHUIIBI TPOTYKITUH.
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