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MaremaTuyeckasi MOAeJb YNIPABJICHUSI HHTEHCUBHOCTBIO PACX0I0BAHUS
TPYHTOBBIX BOJ] HA 3BANOTPAHCIIMPALMIO

bekobaes P.K.
Kazaxckuil Hay4HO-HCCIe0BaTEIbCKUM MHCTUTYT BOJHOTO X035iCTBa, I. Tapas,
Kazaxcran

OnpIT 3KCIUTyaTallud HPPUTallMOHHBIX cucTeM KaszaxcraHa moOKa3bIBaeT, 4TO
YXYIUIEHUE TEXHUYECKOTO COCTOSIHUSI COBPEMEHHBIX CHCTEM YIPaBJICHHUS BOJHBIMU
pecypcaMy U 3allldThl BOJHO-3€MEJIbHBIX PECYpPCOB OT HMCTOILICHHSI U 3arpsi3HEHUs Ha
UPPUTAIIMOHHBIX CHUCTEMax NPHUBOJAT K HApPYIICHUIO MPUPOJHOTO pPABHOBECUS B
arpo’KOCUCTEMAaX, YCKOPSIOT MPOLECCHI 3arpsi3HEHUS TIOBEPXHOCTHBIX U MOA3EMHBIX BOJ,
MOBBIIIAIOT  YPOBEHb  JIETpajallid  OpOIIAaeMbIX 3€MelIb U  HEYyCTOWYMBOCTH
(GyHKIMOHMpPOBAHUSL oOpollaeMoro 3emieaenus. Hampumep, BbIXOI U3 CTposi Bcex
CKBaXWH BepTUKalbHOro ApeHaxka (CBJl) u yXyAleHHe TEXHUYECKOTO COCTOSHUS
(3apacTaHus COpPHOW pACTUTEIBHOCTBIO M  TPOCTHUKaMHU, JedopMmanus pycen)
KOJUIEKTOPHO-JIPEHAXXHBIX CHCTEM MPUBEIO K MHTEHCUBHOMY IMOABEMY YPOBHS
rpyHTOBBIX Boa (puc. la, 10). B Kazaxcranckoii yactu ['07101HOCTENICKOTO MaccuBa B
1994 rony, miomaabr OpoIIaeMbIX 3eMelb ¢ TITyOMHOM TPYHTOBBIX BOJ /10 | M cocTaBmiia
105 ra, B 2002 roxy — 378 ra, a B 2009 roxy — 1417 ra (tabmn. 1). B 1994 r, opommaemsie
3emstd ¢ raayounoi 1-2 m coctaBunu 7792 ra, a B 2009 rogy — 71476 ra, T € mpOU30IILIO0
yBEJIMUYEHHUE TUIOUIa/Iel ¢ TaKOoi riyOnHOM rpyHTOBBIX BoA [1].

Pucynok 1 — TexHUYECKOE COCTOSIHUE CKBAKUHBI BEPTUKATHHOTO JpeHaxa (a) U OTKPBITOTO
kosutekTopa (0) — XKetsicait (MaxTtaapanbckuii paiion FOxHo-Ka3zaxcranckas 061acTh)

Ta6muma 1 - Pacnpenenenue oporaeMbIX 3eMelTb 10 TIIYOWHE 3ajeraHusi TPYHTOBBIX BOJI

Tonbr O6mras I'myOGuna 3ameranus rpyHTOBBIX BOJ, M
ILIOIIAb, 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 3HAMEHATEJe — IUIOMAab, B % OT OOmIei
IUIOIA TN

CpaBHI/ITeJIBHHﬁ aHaJIn3 NPUBCACHHBIX HJAHHBIX ITOKA3bIBACT, YTO C YMCHLIICHUCM



JPEHUPOBAHHOCTH TEPPUTOPUU MPOUCXOJUT CHIKEHUE IIJIOIIAJIe OPOIIAEMBbIX 3€MENb C
rIIyOMHOM TPYyHTOBBIX BoJ Oojiee 2 M. B 1994 rony, xorma paboranu CB/I, miomans
OpOILIaeMbIX 3€MENb C IIIyOMHOW IpyHTOBBIX BOJ Oonee 2 M coctaBisuia 93,7%, a B
Hacrosiiee BpeMs - 47,5%. Ilpu stom, B nepuoa padotst CBJl u K/IC B nonHom o0beme,
TJI0IIAb OPOIIAEMBIX 3€MeJIb C IPECHOM TPYHTOBOM BojaoM (10 3 1/1) coctaBuna 54,9%
OT oOIIel MIoaau OpoIIaeMbIX 3eMelb (Tabi. 2). B manbHeiiem, ¢ BBIX0JI0M U3 CTPOS
CB/l n yxynmenuem texuudeckoro coctostuus KJC, npon3onuio cHUKeHUe miomaaen
OpOILIAEMBIX 3€MEJIb C TPECHOM IPYHTOBOM BOJI0M, 1 B 2009 1 oHa coctaBuia 25,2%.

Tabnuua 2 — PacnipeaeneHne opoiaeMbIxX 3eMellb 0 MUHEPAJIN3aUU TPYHTOBBIX BOJ

T'onbr Bcero Enuanna Munepanuzanwsi, 1/
OpOIIAEMBIX W3MEpPEHHUS
3eMelb, Ta <1 1=3 33 23

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 38,2 254 35,9

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

N3 npencraBieHHBIX MaTepUalioB BUAHO, yTO B 1994 roay miomanbs oponiaeMbix
3eMenb ¢ MUHepanm3anuen 3-5 r/1 u 6omnee coctaBuina 56727 ra wim 45,1%, a B 2009
rony — 103813 ra wmm 74,8%. CienoBarenbHO, CHMKEHHUE JPEHUPOBAHHOCTHU
OpOIIaEMbIX 3€Meb HEU30€KHO MPUBOJUT K POCTY HHTEHCUBHOCTU MOCTYIUICHUS
TPYHTOBBIX BOA. IIpu 3TOM NaHHBIN MpoIECcC YCUIMBAETCS B BEre€TAIMOHHBIM MEPUO.
DTO MOATBEPKIACTCA JUHAMUKOW YpPOBHS 3alleTaHUs TPYHTOBBIX BOJ Ha OPOIIAEMBIX
3emusix KazaxcraHnckoit yactu [ostogHOCTETICKOTO MaccuBa (Taour. 3).

Ta6muma 3 — JIlunamuka YI'B Ha opomraemsix 3emisasx MaxTaapaabCKoro paiioHa, M

Mecsin CKBaXUHBI
Ne 30 Ne 53
VI'B ot U3MEHEHHUE oT U3MEHEHHUE
MMOBEPXHOCTH TJIyOUHBI 110 MMOBEPXHOCTH TJIYOUHBI 11O
3eMJIA CpPaBHEHHUIO C 3eMJIA CPaBHEHHUIO C
STHBApEM STHBApEM

STHBAPb 3,21 0 3,22 0
dbeBpanb 3,00 0,21 2,90 0,32
MapT 0,52 2,69 0,71 2,51
arpesb 0,84 2,37 0,99 2,23
Man 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
aBr'yCT 1,42 1,79 2,50 0,72
CEHTAOPH 1,73 1,48 2,77 0,45
OKTSIOPh 2,17 1,04 3,12 0,10
HOSIOpB 2,42 0,79 3,30 -0,08
nexkadpb 2,60 0,61 3,45 -0,23




CpaBHUTENBHBIM  aHaNW3  NPUBEJACHHBIX  JaHHBIX  [OKAa3bIBalOT, YTO B
MaxTaapallbCKOM MacCHMBE YPOBEHb 3aJIETaHUsI TPYHTOBBIX BOJI B KOPHEOOHUTAEMOM CIIOE
MMeeT JiBa MUKa: 1 — mepuoJl MPOBEICHUs IKCIUTYaTallMOHHBIX MPOMBIBOK; 2 — MEPHUO]T
MIPOBEJICHUSI BErE€TAMOHHBIX MOJHUBOB. [Ipy 3TOM MakCMMaJIbHOE MOJHATHE TPYHTOBBIX
BOJ - IpU TPOBEJCHUM DKCIUTyaTal[MOHHBIX TMPOMBIBOK ((eBpanb-anpens) [1].
MakcumanbHas aMmIuIdTyJga - B mapTe. B 3Tom Mecsie, mo CpaBHEHUIO C SHBApEM
(MakcuManbHas TIyOMHA TPYHTOBBIX BOJ), MOJBEM YPOBHS TPYHTOBBIX BOJ COCTaBIISIET
2,51 u 2,69 M, B mocieayromme MecAlbl MPOUCXOAUT YBEJIMYEHUE YPOBHS 3ajeraHusd
TPYHTOBBIX BOJ. B BereTallMOHHBIM TEPUOJl, YPOBEHb 3ajJ€raHusl TPYHTOBBIX BOJ
u3MeHsierca B npenenax ot 1,12 -1,46 no 2,50-2,57 m. B 3T0T mepuon Ao ydacTus
TPYHTOBBIX BOJI B CYMMapHOM BOJOIIOTPEOICHIH BO3pACTaLT.

DTO MOATBEPKAAETCS BBICOKOW BIIAXKHOCTBIO OPOIIAEMBIX MOYB MaxTaapaibCKOro
paiiona. Hampumep, Ha opomaeMbIx 3eMIISIX KpPECThsHCKOTO xo3siictBa T. MyparoBa
BJIQKHOCTh TIOYB B KOPHEOOHMTAeMOM CJIO€ B TCUYCHHE BETCTAIMOHHOTO TMEpHOJa HE
onyckaiachk Huxke 19,34%.

Takast >xe€ BBICOKas BJIAKHOCTb IIOYBHI ObUIA Ha OPOIIAEMBIX 3eMIISX A.
MaxambeToBa, kotopasi u3meHsack ot 20,59% no 22,32%. Bricokast BIa)KHOCTh ITOYB B
KOHIIE amnpelis, T.€. Mepe MOCEBOM CEJIbCKOXO03SIMCTBEHHBIX KYJbTYp JA€pKaJIach €Ille U3-
3a MPOBEJICHUS IKCIUTyaTallMOHHBIX MMPOMBIBOK. B pe3yibTaTe npoBeaeHUs NPOMBIBOK B
3UMHE-BECEHHHI MEePUOJ] MTPOU3O0IILIO HE TOJBKO BEIMBIBAHUE COJIEH U3 KOPHEOOUTAaeMO
TOJIIIM MOYB, HO U HAKOIUJICHUE BJIarW. DKCIUTyaTallMOHHBIE MPOMBIBKU MPUBOIAT TAKKE
K IOABEMY YPOBHS TPYHTOBBIX BOJI, KOTOPBIE B JaJIbHEUIIIEM, ITOCTYIAs B 30HY a’palluH,
MOJICPKUBAIOT BBICOKYIO BJIQXHOCTh B KOpHeoOHTaeMoM ciioe mouB. lloatomy 1-i
MOJIMB XJIOMYATHUKA B KPECThIHCKOM X03giicTBE A. MaxambeToBa MpOBOIWICS B
TPETbEU AeKaae UIOJIS.

Bricokne mokaszaTenu BIAXXHOCTH MOYB B KOPHEOOMTAEMOM CJIO€ TMOJYYEHBI U B
nocyienyroiue rogsl uccienoanuii. Hanmpumep, 2011 rogy Ha oporraeMbIX 3eMIIsiX K/X
A. MaxamberoBa mpoBeneH | monuB xjomuatHuka. OJHAKO 3a CUeT CyOMppHUTaIyiu
BiIaxHocTh mouBbl B 0-100 M cioe He omyckanace Hike 0,71 HB. Ananornunas
JIMHAMUKA BJIQXKHOCTY MOYB MOJIy4eHa Ha opomaeMbix 3emiisix T. MypartoBsix. Bmecte ¢
TEM, HCTIOJIb30BAaHNE TPYHTOBBIX BOJI HA CyOUPPUTAIUIO, XOTS M CHUXKAET OPOCHUTEIIbHBIC
HOPMBI ¥ KOJIMYECTBO MOJUBOB, IIPH BHICOKOW MX MUHEpATU3alMKH HEU30€KHO BHI3HIBACT
pPOCT 3amacoB TOKCHYHBIX COJIeH B KopHeoOWTaeMoM ciioe mo4B. [losTtomy mmst
obOecriedyeHNsT MENHOPATHUBHOW CTAa0MIBHOCTH Ha OPOIIAEMBIX 3eMJISIX HEOOXOIMMO
YIPaBIISITh MHTEHCUBHOCTHIO PACX0/I0BaHUS TPYHTOBBIX BOJI HA 3BANIOTPACIIHPALIHUIO.

B BererauMoHHBI TEPUOJ TPYHTOBBIE BOABI HE TOJIBKO YYAaCTBYIOT B
BOJIONIOTPEOJICHUH pPACTEHUH, HO TaKXKe aKTUBHO (POPMHUPYET METHOPATUBHBIN PEKUM
nmoyB. TeMmbl MPOTEKAHHS HKOJOTO-MEIMOPATUBHBIX MPOIECCOB 3aBUCAT OT HOHO-
COJIEBOIO COCTaBa TIpPYHTOBbIX BojA. IloaToMy, B YCIOBHSIX HEIOCTATOYHOU
JPCHUPOBAHHOCTH THJIPOMEIIMOPATUBHBIX CHCTEM, OOJBINIOE 3HAaYeHHWE Ipuodperaer
M3y4ECHHUE TUHAMHUKHA MOHHO-COJIEBOI0 COCTaBa IPYHTOBBIX BO BPEMEHHU U MPOCTPAHCTBE,
OIICHKa W YCTAHOBJICHHE TIPEACIIOB HCIIOJIb30BAHMS TMOCIAEAHUX Ha CyOHUppHUTAIHIO,
OPOIIIEHHE U MPOMBIBKY.

B Hacrosmee BpemMs HaACKHBIM MEXAHU3MOM OIEPATUBHOIO  YIIPABJICHUS
MHTEHCUBHOCTBIO PACXOJOBAHUSI TPYHTOBBIX BOJ HA 3BANOTPAHCIHUPALMIO SIBISETCS
uH(pOpMallMOHHASs TEXHOJIOTHS, KOTOpas BKJIIOYAET MAaTeMaTHYECKYI0 MOJENb 0
YCTAHOBJICHUIO TEMIIOB pPAacXOJOBaHUs TPYHTOBBIX Ha cyOuppuranuio. OjgHako B
Hacrosiee BpeMs, I yciuoBuid Kaszaxcrana wuHQOpMaIllMOHHBIE TEXHOJOTHH B



MEJIMOpalii OpoIIaeMbIX 3eMenbs He paspaboransl. [lostomy B KasHUMBX nauara
paboTa B JaHHOM HampaBieHHM. Tak, cocTaBieHa 0a3a JAaHHBIX M YCTAHABIUBACTCS
3aKOHOMEPHOCTh ()OPMUPOBAaHUS YPOBHS W MHHEpaTU3allMd TPYHTOBBIX BOJ Ha
opomaeMbIX MaccuBax. lIpy 3TOM MHOrOJIETHME HCCIEOBAaHMs, IPOBEICHHBIE B
MIOJIEBBIX YCJIOBUSIX M HA JU3MMETPAX, ITO3BOJIMIN YCTAHOBUTH, YTO POCT BIIAXKHOCTHU
MOYB WM [NIYOUHBI 3aJIeTaHus TPYHTOBBIX BOJ CHM)KAIOT HHTEHCUBHOCTh CYOMpPPUTALIUU.
[TosTromy MaremaTHueckas MOAENb WH(OPMAMOHHON TEXHOJIOTUU  YIPABICHUS
MHTEHCUBHOCTBIO PAaCX0JI0BaHUSI TPYHTOBBIX BOJ Ha CyOMppUTALUIO JOJKEH YYUTHIBAThH
00a »Tux (hakTOpOB.

Pazpaborana wmaremaTudeckas MOJAENb Ui ONPEICNICHUS WHTCHCUBHOCTH
pacxo0BaHUA TPYHTOBBIX BOJ| Ha CYOMppHranuy IpU HW3MEHEHUHU BJIAKHOCTU IOYB
KOPHEOOMTAaeMOro CJO0si M YPOBHsS 3ajleTaHUsi TPYHTOBBIX BOJ, KOTOpas HMeEET

creayromui Bus [2]:

_ exp(Hx _H) lnﬁmax
u Br

rae K, — mocTyluieHHe TPYHTOBBIX BOJl B 30HY a’panuu, Mm/cytku; Hy, — ypoBeHb
IPYHTOBBIX BOJ, paBHbI 1,0 M; H — (akTHueckuil ypoBeHb 3aJieraHusi TPYHTOBBIX BOJI
(H>1,0 m); exp — sxcnioHeHTa; B4, - BIAXHOCTH 1O4BHI, paBHas HB, %; u - mapamerp,
YUUTHIBAIOLIUN BIUSHUE MEXaHUYECKOI0 COCTaBa MOYB HA PACX0Ji FPYHTOBBIX BOJ B 30HY

-1 o
aspaliu, MM In - HaTypaJbHbIU J'IOl"apI/I(l)M; ﬂr - BJIAXXHOCTbH ITOYBBI B MOMECHT BpCMCHU
t, %.

KT

MaremaTudeckasi MOJZIEJb TIO3BOJISIET MPOTHO3UPOBATH OOBEMBI BO3MOKHOTO
NOTYIUICHHUsS] TPYHTOBBIX BOJ| B 30HY a’pallid JJIsi KOHKPETHOTO YPOBHS YBJIa)KHEHUS
KOPHEOOUTAEMOTO CJIOSI TIOYB U 3aJIETaHUs TPYHTOBBIX BOJ. (Ta0. 4).

Ta6nmuma 4 - [TocTyruieHre TPYHTOBBIX BOJ B 30HY ad3palliyl IIPHU U3MEHEHNUH BIQXKHOCTH MOYB
U MX TITyOUHBI 3aJIeraHusi, MM/CYT

BnaxHocTtb 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

[IpuBeneHHble  pacyeThl MOKAa3bIBAIOT, YTO WHTEHCUBHOCTb IIOCTYIUICHUS
TPYHTOBBIX BOJ| B 30HYy a’palliy U3MEHSAETCS B LIMPOKUX IpEesiax U 3aBUCUT OT Iopora
IPENOIMBHON BIaKHOCTU ouB. Hanpumep, npu 3ajgeraHuy rpyHTOBBIX BOJ Ha IiTyOuHe
1-3 M ¥ npu nopore NpPeANOIMBHON BIaXKHOCTH B pacueTHOM cioe nous 70% ot HB,
MHTEHCUBHOCTh NOCTYIUJIEHUSI TPYHTOBBIX BOJ B 30HY a’paluu u3MeHsnack oT 1,21 no
8,92 MM/CcyTKH, a TIpH MOpOTre NpeAnoIuBHON BiaxkHocTH 60% ot HB Bo3pacrana g0 1,73
— 12,77 mm/cyTku, T.€. 6071ee yem B 1,5 pa3sa.

CpaBHUTENBHBIA  aHANM3  SKCIEPHUMEHTAJIbHBIX W PACUETHBIX  JaHHBIX
NOJATBEPKAAET, YTO MaTeMaTHYecKas 3aBUCHUMOCTh II03BOJISIET YCTaHOBUTH OOBEMBI
UCIIOJIb30BAHMUSI TPYHTOBBIX BOJ HAa OBaNOTPAHCIHPALUIO U  KOPPEKTHUPOBATH
OpOCHUTEIIbHbIE HOPMBI C YYETOM M3MEHEHHUS MOopora MpearoJMBHON BIAXHOCTH MOYB U




ypoBHs 3aieranusi rpyHTOBbIX BoJ [3]. IlpencraBneHHass MeTOAUKa OMpeENCHUS
00BEMOB  HUCIIOJIb30BaHUSI ~ IPYHTOBBIX  BOJ ~ HAa  CyOMppHUrauuio  IO3BOJISET
COBEpIICHCTBOBATh CHUCTEMY YIMPABICHUS BOJAHBIMH pecypcamu (IIOBEPXHOCTHBIMH HU
MOJI3EMHBIMHU), pa3pabaThiBaTh HMHTETPUPOBAHHBIC TEXHOJOTUU BOAOCOEPEKEHUS U
CTAOMIM3alMK CETLCKOXO3SIMICTBEHHOT'O MPOM3BOJICTBA TIPH Je(UIIUTE BOJIBI, CHIKATH
pacxo/ibl OJIMBHOM BOJIBI HA TTOJTYYEHUE €UHULIBI TTPOTYKIIUH.
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