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Ilens cTpareruu BBKUBAHMS JIFOOOU CTpaHBI, TaK K€ KaK U PETHOHA - 00ECIICUUTh Pa3BUTHE,
KOTOPOE€ YJOBJICTBOPSIET MOTPEOHOCTH HACTOSIIIETO BPEMEHU, HO HE CTaBUT IO/ yrpo3y CII0Co0-
HOCTh OYyAYyIIUX TOKOJIEHUW YIOBJIETBOPATH CBOM MOTpPeOHOCTU. [IpuMeHUTENBHO K Hamemy pe-
THOHY M C YYETOM PEAJbHOT0 SKOHOMHUYECKOTO COCTOSIHMS HAIIMX CTPAaH CTpaTerusi BHDKUBAHUS
CBOJMTCS K IJIAaBHOM 3a/1aue - o0ecreueHre T0AroCpOoYHOM Mpo0BOILCTBEHHON 0€301MacHOCTH Ha-
cenenus. [Ipu 5TOM BaKHBIM yCIIOBHUEM SIBJISIETCS IOCTHKEHUE BOJHOW OE30MAaCHOCTH KaK YCTOM-
YUBOTO HEOOPAaTHMOTO IMPOIecca B SKOHOMHYECKOM Pa3BUTHH CTPAHBI.

Boonasa cumyayusa ¢ Kazaxcmane. Jlebuuiut BOJHBIX PECYpCOB B MOCIEAHUE TOJBI XapaKTe-
PEH IJI1 MHOTHX CTpaH MHpA, HO MCTOIICHHE MX HaumOoJiee OBICTPHIMH TEMIIAMHU HAOJIIOAACTCS B
LenTpansHoit A3uu, B ToM yuciie, B Kazaxcrane. Boauble pecypchl Hallleil CTpaHbl B HACTOSILEE
BpeMsl HE SIBJISIFOTCS B TIOJTHOM CMBICIIE BO3OOHOBIISIEMBIM MPUPOIHBIM PECYPCOM, TTOCKOJIBKY B 3HA-
YUTEIHHOW CTENEHU 3aBUCAT OT peXrMMa B0j103a00poB B cocennux crpanax (KHP, PO, PY, KP).
CokpalleHre CToKa y)Ke XapaKTepHO JIsl BCEX OCHOBHBIX BOJIHBIX OacceiiHoB Kazaxcrana.

CuctemMaTH4eCKOE MCTOIICHHUE U 3arps3HEHUE KaK MOBEPXHOCTHBIX, TaK U MOJ3EMHBIX BO/I-
HBIX pecypcoB Pecnybonuku Kazaxcran nabmonaercs B TeueHue nocieqnux 25 ner. Eciou B cpen-
HUH [0 BOJHOCTH T'OJ] €CTECTBEHHBIN PEUHOM CTOK BCeX OCHOBHBIX OacceiiHoB Kazaxcrana cocrtas-
st 100,5 KM3[1,2], TO B IIOCJICAHUE TOBI OH JIOCTHTaeT He Oonee 93,4 KM° B roJ, IPU 3TOM IOCTY-
IUICHHE IO TPAHCTPAHUIHBIM GacceiiHaM yraio ¢ 44 10 37,2 m° B rox [3].

Tem He meHee, Kazaxcran o0magaeT JOCTaTOYHBIM BOJHBIM MOTEHIIMATIOM C TOYKH 3pEHUS
yAeIbHONW 00eCIeueHHOCTH TOBEPXHOCTHOM BOMON Ha aymry HaceneHus: 5104,0 M BOJIBI B TOJI,
npu xyamem cuenapuu — 4700 m” B roa. [Ins cpaBHenus: B LleHTpanbHOl A3UHM B CpeTHEM MPUXO-
mutest 1720, a B V3bexucrane 1625 M° B roj1. Ha 4yesnoBeka [4].

OreHKa BO3MOKHOTO UCITOJI30BaHUS CTOKA OCHOBHBIX peuHbIX OacceitHoB KazaxcTtana moka-
3BIBACT, YTO OOIIME MOTEPH CTOKA, BKItOUasi TpeOyeMbIil 00beM MOBEPXHOCTHBIX BOJ JJiA oOecre-
YEHHs] YCTOMYUBOCTH SKOCUCTEM cocTaBiseT 69,9 KM, BKITIOUas TPaH3UTHBIN CTOK 10 p. EpTHC B
Poccuro, Bogocuabxkenue r. Kaparangst (0,9 KMS), €CTECTBEHHBIE MOTEPU M3 PEK M BOJOEMOB, a
TaKke 0XKugaeMoe u3bsATHe cToka Kuraem (tabmwmma 1).

PearbHO BO3MOXKHBIE KOJ€OaHUS TOIOBOTO MCITOJIB30BaHMUs cocTaBiaT oT 22,0 mo 30,0 KM® B
3aBUCHUMOCTH OT BOJHOCTH Troja. [Ipu obmiem pacnonaraemom croke 24,4 KM ¢ Y4€TOM HENPOU3-
BOJUTENHHBIX TIOTEPh, OyIeT UCTOIBb30BaThCA 21,5 KM BOJIBI B TO [3].

[lo HEKOTOpPHIM OLIEHKaM KJIMMATHYECKHUE M3MEHEHMs, a TaKKe U3bSATHUE JOMOTHUTEIBHOTO
CTOKa TPAHCTPAHUYHBIX PEK BBIMICICKAIMUMHI CTPAaHAMH B CBSI3U C SKOHOMUYECKHM Pa3BUTHUEM,
npexae Bcero mo bamnkam-Anakonbckomy, Eptucckomy u Apano-CelpaapsUHCKOMY OacceiiHaM,
MOTYT CHU3HUTh B TIEPCIIEKTHBE CPETHET0/I0BOM 00beM cToka /10 86 km~/ron. Toraa Ha obecrieueHne
OpOIIIaeMOro 3eMIIeIeNus OyIeT BO3MOKHO HUCIIOJIB30BaThCs He Oonee 15 KM° BOZIbI B TOJ.

B tabnume 1 mpuBeneHsl (pakTHyecKre W MPOTHO3HBIE TOKA3AaTENd MOBEPXHOCTHOTO CTOKA
BceX peuHbIX OacceitHoB KazaxcraHa . PacueTsl mMoKa3bIBalOT, YTO MPOTHO3HBIE BO3MOXHBIEC K HC-
MOJIB30BAHUIO ISl CETTbCKOTO XO35IMCTBA U MPOMBIIUIEHHOCTH BOJIHBIE pecypchl k 2040 rony co-
crasst He Gonee 24,4 kM® B rog. [Tpu 3TOM ¢ y4eTOM HENpPOU3BOAUTENBHBIX TOTEPh MOKHO OyaeT
HCIOJIB30BaTh 10 21,5 KM B rox (tabmuna 1). PeaibHO BO3MOXHBIE KOJICOAHUST TOAOBOTO HCIIOTb-
30BaHUs CTOKA MOTYT COCTaBUTH OT 22 110 30 KM® B 3aBHCHMOCTH OT BOJHOCTH T0J1a [3.,7].
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B nepcnektuBe cpeHeronoBoii 0obeM croka B Kazaxcrane MoxxeT CHU3UTHCS 10 86 kM. B TOIL.
[Tpu 3TOM Ha UppHUTAIIO MOKHO OYZIET HCIONIL30BaTh HE Ooree 15 k>

Ta6mmuma 1. [Iporno3 pacnpenenenus moBepxHocTHOro croka Pecnyonuku Kazaxcran mo 2040 rona
C YYETOM JIOTIOJTHUTEILHOTO U3BSTUS YACTH CTOKA TPAHCTPAHUYHBIX PEK, KM /TOL.

DaKTHYECKHUIT CTOK ITorepu cToka (-)
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ChrIpJiapbuH- 17,9 14,6 7,2 - 2,8 - 20* | 12,0 - 5,9
CKU
bamam- = 5 5 79 |146| - | 11| 1,8 |35%| 21,0 i 3,2
AJ1aKOJIBCKUH
. 3.5,0**
Eptucckuii 30,0 6,5 55188 1| 49 | 0,8 0.9 24,4 - 5,6
Ecwisckuii 2,6 - 0,3 - 051 0,7 - 15 - 1,1
Hypa- 13 i 08| - |04]01| - | 13| 090 | 09
Capbicyckuit
Tobon- 2.0 i 03| - |oxl10]| - | 14 i 0,6
Topraiickuii
[ly-Tanacckuii 4,2 3,1 1,4 - 02| 01 - 1,7 - 2,5
vpaio- 11,2 5,1 40| - | 22|04| - | 66 - 4,6
Kacnmiicknit
BeeromoKa- 1 g3, | 375 1341| 88 |122| 49| 99 | 699 | 09 24.4
3aXCTaHy

IHpumeuanue: * copoc 6 Apuacaii;, **0ononn. gooozabop KHP,; *** copoc ¢ kanan um. K. Camnaesa.

Tem He MeHee, 3TO MO3BOJIUT OpoIaTh OT 2,7 10 3,0 MIIH. ra 3eMeb, IPU YCJIOBUN YBEIHMUEHUS
KII/I opocutenshbix cucteM a0 0,85 3a cueT X peKOHCTPYKIIUH Ha IUIomaan 1,6 MITH.ra ¥ BBOJA HO-
BBIX 3€Mellb C IPUMEHEHHEM BOJOCOEPETaAOIINX TEXHOIOTHIA 1 CHIYKEHUEM CPEIHEN OpOCUTENHHOM
HOPMBI JI0 5,5 ThiC. M°/Ta.

VYuutsiBas, uto B Kazaxcrane B 1990 rony Ha miomaay opomenus 2,3 MIIH. T'a IPOM3BOJWIOCH
35 % TpOAYKIIMU paCTEHUEBOJICTBA, PEATU3aIlis HOBBIX IJIAHOB TMO3BOJIUT MOAHATH 3TOT MOKA3aTelb
10 46%, TeM caMbIM 00eCTIeYHB MOBBIIIIEHUE TAPaHTUPOBAHHOTO TIPOU3BOJICTBA PO TYKIIHH.

Opomaembie 3emiu B 2019 rony, coctasisist 7,22% ot munomaan nameu, namu 37,9% Bcei
BasioBoii BeIpyukH PK, a B 2030 roxy opormraemslie 3emiau mpu yBenudeHuu 10 13,5% ot obuieit
MJIOMAM TanrHu OyayT mpousBoauTth 70,3% Bcero BasioBoro noxoja ot pacteHueBojcTsa PK. Ba-
JIOBOHM JI0XOJ] ¢ OpoIaeMbIx 3eMenb yBenuuutcs ¢ 1393,3 mupa.ta. (2019 1), mo 5032, 1mapa.TH B
2030 romy [7]. OTu maHHBIE HATJISITHO MTOKA3BIBAIOT CBSI3b JOCTIXKCHHS 3HAYUTEIIHHOTO YBEITUYEHUS
MPOJYKTOBOM KOP3UHBI C ONITUMAJIBHBIM YIIPABICHUEM BOJHBIMU PECypCaMu B YCIOBHSIX HX Jedu-
nuta. [lomuTrka MOBBIMICHHS MPOAYKTUBHOCTH BOJIBI MOXET OBITh peaTn30BaHa 4epe3 TEXHOIOTH-
YECKUE PEIIEHUS B MPOCKTUPOBAHUHM, CTPOUTENHCTBE M JKCIUTyaTalldd OPOCUTENIbHBIX CHCTEM.
Hampumep, B Cunbiasae, KHP Ha mimomansx 6omnee 4,0 mutH.ra, 6y1arogapst BHEAPEHUIO BogocOepe-
raromux TexHosoruii, KITJI ormenbHbIX cuctem goctur 92%!
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BriBoa: nuiiaM, MPUHUMAOIIUM PEIICHHUS, CTICIIUAINCTAM BCEX KaTErOpUil HY)KHO HAWTH ITy-
TH YCKOPEHHOTOo pa3BUTUs uppuranuu B Kazaxcrane, kak BaxHOTo (akTopa MpoAOBOJIbCTBEHHON
0€30MaCHOCTH CTPaHBbI.

IIpobnemol 600b1 u npodosonbemaus 6 pecuore baccetina Apanvckoeo mops. Ceroans yCuius
paBUTEILCTB cTpaH LleHTpanbHON A3uu HampaBieHbl Ha pa3padOTKy HAIMOHAJIBHBIX CTpaTeruii u
IPOrpaMM pa3BUTHUS BOAHOIO XO3SHCTBA, UPPUTALIUU, THIPOIHEPTETHKH, OXpaHbl Boja. Ho B koHeu-
HOM HTOT€, OHM HaIpaBJIeHbl Ha oOecreueHre MPOJOBOJIBCTBEHHOM 0€30MacHOCTH COOCTBEHHBIX
roCy/apcTB, 3a4acTylo 0e3 yueTa MHTEpPEecOB BOJHOM Oe30MacHOCTU ApPYrux crpaH, Hecmorps Ha
TO, YTO 3TU MPOTPAMMBI MPEAYCMATPHUBAIOT BHEIPEHNE BOAOCOEPETAIOIINX TEXHOJIOTHI. B mesom,
OHM HAIpaBJICHbl HA yBEJIMYCHHE IUIOIIAJCi OPOILICHUS U Yallle BCEro, ciabo yUUTHIBAIOT PErHo-
HaJbHbIE MOAXOJABl U HMHTEpPechl cocenHux crpaH. Hampumep, mporpamma Keipreicrana mpeny-
cMaTpuBaeT BBOJ HOBBIX 700, ThIC.ra OpoIIaeMbIX 3eMelb. DTo moTpedyer, kak MuHUMyM 3,3 — 4,0
MIIPJL. M° JOMOJHUTEIBHOTO U3bSTHS CTOKA EXKETOHO, YTO IPHBEACT K HAPYIICHUIO PAHEE YTBEP-
xkaeHHbix cxem KHMOBP 6acceiinoB pek Iy, Tamac u Ceipmapus, 94To CO37aCT 3HAYUTEIBHOE Ha-
npsbkeHne B BojooOecriedennn Kazaxcrana. CtpourtensctBo CapnoOwl B Oacceitne Coeipaapbu —
elle OAMH MPUMEP OJHOCTOPOHHETO HECOTJIACOBAHHOT'O PEIICHHUS] B COBMECTHOM HCIIOJIb30BAHUU
BOJIHBIX pecypcoB. 3a nocieaHue 35 JIeT BOJ00OeCTIeYeHHOCTh Ha AYILY HAaceJIeHUs! B ApajabCKOM
6acceitne camsmnackh ¢ 4500 mM° B rog 1o 19320m° B roJl Ha 4esoBeka (Tabnuna 2), T.e. B 1Ba C JIHUIII-
HUM pasa (i cpaBHeHUsI — B EBporie Tonpko Ha 24%) [4]. Eciu npubaBuTh K 3TOMY HEyTEIIU-
TeJbHBIE TPOTHO3bI CHUKEHHS BOJAHOCTH HAIIUX TJIABHBIX BOJOTOKOB — AMyaapeu u CeIpAapbu Ha
12-15% 3a cder TasHUS JICTHUKOB, a TAKKE OXKHUAAEMOE IMOAKIIOUYeHNe AdraHucraHa B mporiece
U3BATUS CTOKA B 00beMe 7-8 mipA. KyOOMeTpoB, To, mpobdiaema oOecriedeH sl )KU3HECTOUKOCTH pe-
IMOHA BBIXOJUT Ha MEPBBIH M1aH (Tabiuma 3).

Tabmuma 2 - JluHaMuKa OCHOBHBIX IIOKa3zarenedl crpaH bacceitHa Apanbckoro Mops (07s
Kaszaxcmana u Keipevizcmana — monvko 6accetin Coipoapou) ™. Ilo dannwim HUL] MKB,2019(3).

Nuaukaro Crpana T'on
A P P 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2016
Kazaxcran* 2069 | 2220 | 2311 | 2403 | 2603 | 2805 | 3200 | 3540 | 3605

Keiprecran™ 1813 2062 2364 2505 2726 2655 2834 3131 3176

Hacexenme, |y cncucran | 4005 | 4641 | 5350 | 5876 | 6250 | 6736 | 7498 | 8389 | 8577
oo IO | Typemenncran | 2576 | 2023 | 3346 | 4102 | 4900 | 4127 | 4434 | 4850 | 4935
Vabexucran | 15098 | 17485 | 20606 | 22904 | 24908 | 26408 | 29123 | 31575 | 321211
Boeros BAM | 25561 | 20331 | 33086 | 37880 | 40158 | 42731 | 47090 | 51485 | 52414,1
Kasaxcran 6960 | 7059 | 7520 | 7584 | 769,7 | 6918 | 6727 | 7305 | 7815

Koprescran | 4510 | 4538 | 4488 | 4593 | 461,5 | 441,9 | 4375 | 4293 | 4288
Opowaemast [T, iicran | 6706 | 7102 | 7505 | 7468 | 7499 | 7631 | 8024 | 8062 | 8207
oot | Typevenncran | 9280 | 11580 | 1294,9 | 16719 [1738,8 | 1817,8 | 1869.0 | 1582.0 | 18013

VaGexucran | 3688,1 | 40854 | 43247 | 4466,0 | 4439,2 | 44039 | 4385.6 | 4200,3 | 42058
Beero s BAM | 64346 | 71133 | 7570,9 | 81024 | 8159, | 81184 | 8167,2 | 7757,4 | 8038,1
Kasaxcran 12490, | 11500,4 | 11038,1 | 9604,8 | 6890,1 | 74241 | 6802,4 | 76544 | 71496
Keprecran | 3827,0 | 36095 | 3884,2 | 3822,7 | 3368,3 | 3307,3 | 32325 | 3320,0 | 33382
O6mwmit [T, ncran | 12566,8 | 12733,1 | 12847,3 | 12443,6 |12744,7| 13238,5 | 13446,0 | 13191,2 | 12025,9
;?110_3;201” Typkmenucran | 23764,4 | 26150,2 | 25858,9 | 2790,04 |24125,2| 26854,5 | 2558,1 | 27882,7 | 242038

Vabexucran | 76719,4 | 68128,5 | 65494,0 | 53525,0 |48069,5| 57602,8 | 56024,7 | 55138,0 | 54555,0
Beero s BAM  |129358,6]122121,8|119122,5(107300,1|95197,9| 108427,1 | 105088,7/107192,3[101272,5
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[Tponomxenue TabIUIBI 2

HNnpnkarop Crpana Tox
1980 1985 1990 1995 2010 2015 2016
KasaxcTan 122058 | 11110,3 | 105992 | 9293,6 | 66624 | 74271 6941,3
Bronouay | [KBPTBICTAH 3059,2 | 30592 | 30592 | 30592 | 30592 | 29381 2954,2
st opomre- |Tamkmkncran | 98390 | 98440 | 99050 | 96460 | 91890 | 96994 8842,6
s, Typkmenncran | 20823,0 | 22891,0 | 22113,0 | 24036,0 | 22451,3 | 235149 | 204079
MU M V36exncran 69814,7 | 619969 | 595995 | 48707,8 | 509825 | 499700 | 494290
Bceros BAM | 115741,6 | 1089015 | 105275,6 | 947436 | 92344,4 | 935495 | 88575,0
KasaxcTan 17537,1 | 15739,2 | 140946 | 12254,2 | 99035 | 10166,6 9620,7
KbIprmcran 67700 | 67412 | 68168 | 6660,6 | 69930 | 68434 6889,4
YaeabHoe | Tapyyxperan | 14671,6 | 138610 | 131981 | 129164 | 11451,9 | 120310 | 107745
R |Typrwenncran | 22438,7 | 197677 | 143764 | 115070 | 124959 | 148640 | 113296
V36ekncTan 18929,7 | 151752 | 13781,2 | 10906,3 | 116243 | 11871,0 | 117526
Bceros BAM | 16069,4 | 142569 | 13781,2 | 10906,3 | 10009,8 | 110834 | 110194
KasaxcTan 60372 | 51804 | 47763 | 3997,0 | 21258 | 21623 19832
f;’i‘;g‘:{?eﬁ' KbipreicTan 21108 | 1750,5 | 16431 | 15260 | 11405 | 10605 1050,9
aywy Hace- |Tajkukucran 3135,3 2743,6 2397,3 2166,6 1793,2 15725 1402,1
J;S;*q‘g‘] TypkMenucran | 8591,6 8790,0 7941,9 7968,0 5769,8 5750,2 4904,5
V36ekucTan 5081,1 | 38964 | 31782 | 23251 | 19237 | 17462 1698,4

Tabmuna 3.IToka3aTenu moTpedICHUs ¥ IPOU3BOICTBA OCHOBHBIX BUIOB TPOIOBOJIbCTBHS

Hopwmsr* [ToTpebnenue u mpou3BoACTBO B cTpaHax LA, kr/4en/ron
poJIo- Kazaxcran** | Keiprescras | Tamkukucran| Typkmenus | Y30ekucTtan
No | HaumeHoBaHue po-|  BOJIb- o 5 - 3 - 5 e 5 e 5
n/n JLyKTOB i’f)BeHHOfI % 3 % 2 ng* 2 qu 3 qu 3
P3UHBIL, 5 s 5 o) 5 o) 5 o) 5 o)
Kr/uen/ron| = = | E | S E|E|E| & |E|£E
1 |Xne6GoOynounsle, 127,0 | 130,7 |177,0*| 128,0| 70,0 | 155,0| 102,0 | 147,0|60,0**|177,0| 110,0
MyKa * *
2 |(Msco 59,0 545 | 41,3 | 344 | 441 | 150 | 12,4 | 30,0 |15,3**| 40,7 | 44,1
*
3 |Kaprodens 100,0 48,6 | 1992 | 46,8 | 227,6| 33,0 | 48,0 | 30,0 - 56,41 92,5
4 |OBomn 114,0 89,3 | 213,2| 76,8 | 175,3| 76,0 | 95,4 |120,0|40,0%*|277,2| 352,4
*
5 |Caxap 24,0 20,7 | 25,7 | 132|111 140 | 140 | 11,0| 19,0 |10,0| 11,0
6 |Moioko 290,0 | 235,5]300,1 | 82,8 | 249,9| 59,0 | 103,0|178,0| 292,0 |279,6| 303,2
7 |Sitna 2100 | 164,7| 267,3| 58,8 | 770 | 71,0 | 40,0 | 62,0 | 150,0 |213,6| 192,3
8 |DpykTHI 60,0 614 | 350 | 242 | 39,2 | 330 ] 21,3 | 23,0 - ]148,8] 95,1
9 |PacrutenpHoe macno| 12,0 184 | 176 | 120] 19 | 160 ] 12 | 120 - 240| 6,9

* edepanvuuiii 3akon PO Ne227 @-3,** Typkecmanckasn u Kvizviiopounckas obracmu, *** Dxcnepmmuvle oyenku

B 1992 rony xondepenius OOH no okpyxaromieil cpeie U pa3BUTHIO KOHCTaTHpOBasia He-
BO3MOYKHOCTH JBMKEHHSI Pa3BHUBAIOLIUXCS CTPaH MO TOMY IyTH, KOTOPHIM MPHUIILIH CBOEMY OJiaro-
COCTOSTHUIO pa3BUThIE cTpaHbl. Peub 1ia 00 MHTEHCUBHOM MOTPEOJIEHUH MPHUPOAHBIX PECYPCOB B
Cyry00 HallMOHAIbHBIX MHTEpecax. JTa MOJIeNb NpU3HaHa Beaylel k katactpoge. Ctparerus Bbl-
JKUBaHUSl PETHOHA JIOJHDKHA OCHOBBIBATHCS HA MPHUHIMIAX CHPABEIMBOTO U Pa3yMHOTO HMCIOIb30-
BaHUsl PECYpPCOB U NPEX/IE BCETO, TPAHCTPAHUYHBIX BOAHBIX pecypcos [10].

PaccmarpuBast ycimoBusl CTpaTernyl )KM3HECTOMKOCTH JIFOOOW CTpaHbl WJIM PErHMOHA, HE0OXO0-
JIUMO, TIPEXKJIE BCErO, OTBETUTH HA BOIPOC: MPUHSATHI JIU CTPAHAMHU JIOJTOCPOYHBIE IPOIrPAMMBI yC-
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TOMYMBOTO PA3BUTHUsSI U HACKOJIBKO OHU KOPPECIOHAUPYIOTCS C LlensamMu ycTOM4YMBOTO Pa3BUTHI,
KOTOpBIE BCTYNUJIU B cuity ¢ 1-ro ssuBapsa 2016 roxa.

OcHOBHas MPOAYKIIMS CEJIbCKOTO X03siicTBa B LleHTpanbHOl A3uM MPOU3BOIUTCS HA OpPO-
HIaeMbIX 3eMJIIX (OmpeeneHHoe UcKiIoueHne cocrapisieT Kazaxcran). [lpu sTom mokaszarenu Ha-
MIMX PEecHnyOJIMK elle JaleKH OT HIKOHOMHUYECKHX KPUTEPUEB IMPOJOBOJIBCTBEHHON 0O€30macHOCTH
MIPOLIBETAIOIIUX CTPAH, YTO CTABUT HAIIM FOCYAApCTBa B MOJOKEHHE JOTOHSIOIIMX B JOCTUKEHUN
BBICOKHMX TOKa3zaTeseH [5].

B Tabmuie 3 u puc.l (Ha npuMepe MyKH U XJ1e000YyJIOUHBIX HU3/EJINMN) MPUBEICHBI JaHHBIC O
MIPOM3BOJICTBE U MOTpeOiIeHn: B cTpaHax [[A OCHOBHBIX MPOAYKTOB IMUTAHUS, BXOJASIIUX B IMMOTpPE-
OuTeNbCKyI0 Kop3uHy. Mcmons3oBanuch qanHbie 0T4eToB DAO, MuHcenbxo3a, MUHIKOHOMUKH U
JpYT'UX UCTOYHHMKOB cTpaH peruoHa 3a 2015-2018r.r.

KasaxcraH

177,0

Y3bekucraH KblprbiacraH

128,0

147,0

155,0

TypkMeHus TapKUKUCTaH

—e—Xne6, Myka HopMa ~ —@=—Xne6, Myka MoTpe6n.  —8=—Xne6, Myka Mpou3s-cs

Pucynokl - /luarpamma notpeOiaeHus U MPOU3BOJCTBA MYKH U XJI€OOOYTOUHBIX U3JEIUNA B CPaB-
HEHHUH C HOPMOU MPOJIOBOJIBLCTBEHHON KOP3UHBI

3a 3TaJOHHBIN OPUEHTHUP B3STHI HOPMBI IPOJOBOILCTBEHHON KOP3UHBIL, IPUHATHIE B PO Ha
2018 rox, MOCKOJIBKY OHM COOTBETCTBYIOT MEKIYHAPOIHBIM CTaHAApTaM Pa3BUTHIX CTpaH [S].

AHanu3 JaHHBIX JUarpamMmbl ra pucyHke |1 mokaseiBaer, uyTo crpaHsl L{A oOecneunBaroT ce-
0s1 kaxgas: mo xuedy Ha 40-60% (3a uckmrouenueM Kazaxcrana), a Tabmuiel 3: mo mscy Ha 45-
75%; mo momoky Ha 70-90%, o oBomam Ha 40-120%. Ecnu B Hammx cTpaHaX COXPAHSATCS TEH-
JEHIMHM KCTEHCUBHOI'O HCIIOJIB30BAHMSI OpOIIAEMOr0 3€MJIEEIMS, C LENbI0 YBEIMUEHUS ITPOU3-
BOJICTBA M TOTPEOJICHUSI MPOAYKTOB 0 00BEMOB MPOIOBOJILCTBEHHON KOP3WHBI, (Tabmuma 3), To
IPOTHO3 HEOOXOJIMMOI0 €XKEroJJHOro o0bemMa U3bATHS BOJbl B OacceliHe ApanbCcKOro Mopsi BbI-
TJBSTAT CIEAYIOIIAM 00pa3oM:

YroObl 06ecneunTh CBOIO MPOJOBOJILCTBEHHYIO O€30M1aCHOCTh, 10 OCHOBHBIM BHJIaM IPOJI0-
BOJILCTBEHHOUN KOP3UHBI, U 10 MyTH 3kcTeHcuBHOro pasButust AlIK, pecnyOnuku LlentpanbHoit
A3un TeopeTuuecku JO0JDKHBI 3a0upath B 1,3-1,4 pa3a Goiblie BOJbI HBIHEIIHUX 00beMoB. Torna
oOm1ast HOTpeOHOCTH B BOJIE NPU COXPAHEHUHU CYIIECTBYIOUINX TEHJCHIINHM MPUOPUTETa HAIIMOHANb-
HBIX UHTEPECOB CTpaH, coctaButT 120-125 an;[.M3 B IO/l IPU CYMMapHOM CpPEAHETOI0BOM CTOKE B
BAM 103,8 mipga. v°. Ecim mogoitu K 310il npoOjeMe C y4eToM pocTa HacCeJIeHHs, TO TPHU CO-
XpaHEHUH HBIHEIIHEro yaenbHoro Bozonorpednenus k 2030 roay monamobutbes 133 mupa. M
BoJibl. To ecth, Ha 30 anzx.M3 0O0JIBIIIE BOBMOXHOTO CTOKA BCEro OacceitHa ApaibCKOTro Mopsi!

OTH TPOTHO3HBIE JIaHHBIE €Ille Pa3 JIEMOHCTPUPYIOT HEOOXOIUMOCTh MOUCKA PE3EPBOB BOJHOM, a
3HAYUT U NIPOJIOBOJILCTBEHHOM 0€30M1aCHOCTH, KaK OT/ENbHBIX CTPaH, TaK U BCETO PErHOHA.
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Ecnu MBI yMEHBIINM yZIeNIbHOE BOAONOTPEOICHUE CENbX03KYNbTYp Ha 35% Ha mepBoM 3Ta-
ne nencTBuil B pamkax CTpareruu, To o0Ias moTpeOHOCTh B OPOCUTEILHOM BOJIE HE TTPEBBICUT 63
MIIPJI. M>, 9TO ropas/io HWXKe HBIHEIIHUX 3aTpat BOJbl B 00beme 88,6 MJIpI[.M3, (Tabmusl 2, 4).

B 10 xe Bpemst He0OX0ANMO pelaTh NpodieMy KapAMHAIBLHOTO MOBBIIICHUS TPOIYKTUBHO-
CTH IIOJIMBHOM BOJIBI 33 CUET KOMILIEKCA arpOTEXHUYECKUX MEPONPUATUI (MEIHOopalus IOYB, pe-
KOHCTPYKIUSI JIPEHAXHBIX CUCTEM, ONTHUMHU3ALMS COCTABA CEIbX03 KYJbTYP, BHEIPEHUE CHUCTEM
SKADA u t1.1.). Kpome toro ects untepecusie padbotsl (I'.b.CTynuHa), KOTOpbIE MOTYT CITY>KUTb
3¢ exTUBHON aanTallMOHHON MEpO W OJHUM U3 MyTel BBDKMBAHUSA C TOYKU 3PEHHS MPOIYKTO-
BoM Oe3omacHoCTH [8].

BoiBoa: HykHa pernoHanbHas [IporpaMma MHTErpHUpOBaHHON MPOIOBOJILCTBEHHOM Oe3omac-

HOCTH, OCHOBaHHasi Ha MexrocynapctBenHoi Bonnoit Ctpareruu ynpaBieHUs: BOJHBIMU pecypca-
mu llenTpanbHol A3um.

Ta6muma 4. [Iporao3 nmoTpeOGHOCTH B OpOCHTENbHON Bojie B BAM mpu BHeapeHMH  BojgocOepe-
TarIIMX TEXHOJIOTHI

VY nenpHOE BoONIOTpEOICHHE, Hcnosb30BaHO BOMBI,
[Lnomaau opo- 3 3
Mm°/ra MIIPJI.M
Crpanbl [IaEMBbIX 3€MeEJIb B

2016 r. Thic.ra 2016 1 HE0OXO0MMO B ¢akr. HEO0OXOAUMO B

) ' ' 2025-2030 1. 2016 T. 2030 rr.

Kazaxcran 781,5 9620,7 8000 6941,3 58440

Keipreizcran 428,8 6889,4 6000 29542 2578,2

Tamxukncray 820,7 10774,5 8000 8842,6 6450,0

Typkmenus 1801,3 11329,6 8000 20407,9 12656,0

Y36ekucran 4205,8 11752,6 8000 49429,0 35200,0

Bcero(cpenn.) 8038,1 11019,4 7600 88575,0 62728,2

[IpoGnembr sHeprernyeckoit OezomacHocTu lleHTpanbHONH A3uMM Tak)ke BXOJAT B YHCIIO
BAKHEUIINX C MO3ULUN YCTOMYMBOTO Pa3BUTHUS U TECHO CBSI3aHbl C Pa3BUTHUEM UpPpUTrallUu, a 3Ha-
YUT TOBBIIICHUEM MPOU3BOJICTBA CENbX03IMCTBeHHON mpoaykiuu. [lo nanasiM [Iporpammer OOH
quist okoHoMuK Llentpanbaoit Asun (CITEKA), Bo300HOBIsIeMbIii ruaponioTeHInan B LlenTpanbHoit
A3uM B HacTosiIIee BpeMs UCIIOJIb3YyeTCsl TOJIbKO Ha 6%. Tak, BbIpaboTKa 3JIEKTPOIHEPTUU Ha AYILY
HaceneHus coctaniseT: B Kazaxcrane 4730 kBT-uac, B Keipreizcrane 1375 kBr-uac, B Tamxukucra-
He 2064 xBT.4ac, B Typkmenucrane 2403 kBr-uac, B Y30ekucrane 1650 kBr-uac. [[1s1 cpaBHEHus: B
Snonuu ¢ HaceneHueM 69 MUJUIMOHOB YEJIOBEK 3TOT MoKa3aTenb paBeH 8400 KBT-4ac Ha YE€IOBEKa,
B Kanaze (36,7 muH.) — 15140 xBT-yac Ha Ayl1y HaCEJIECHUS.

B rocynapcrBax ILIA B COBOKYITHOCTHM MMEETCSl JOCTATOYHO TOILUIMBHO-3HEPIe€THUYECKUX pe-
CypcoB AJisi obecrieueHusl MOTpeOHOCTEN Ha CPAaBHUTEIBHO OTIAJIEHHYIO nepcrneKkTuBy. OCHOBHas
npo0iieMa COCTOUT HE CTOJIBKO B UX (PU3MUECKOM JeUIIUTE, CKOJIBKO B HEOOXOUMOCTH CO3/IaHUS
COBMECTHBIMHU YCHJIMSIMHU YCIIOBHM 1 3P (HEKTHBHOTO MCIIOIH30BAHUS UMEIOIETOCs MOTECHIIHAIA C
Y4ETOM €ro TEPPUTOPUATBHOTO pacTIpeICICHUSI.

CTpouTEeNnbCTBO Psifia THAPOIICKTPOCTAHIINN B TIOCTCOBETCKHUE TOJIBI OBLIIO OTJIOKEHO WM 3a-
MoposkeHo. CepbesHeliiias mpodiemMa — yBsi3Ka HHTEPECOB TUIPOIHEPTETHKH U BOJAOMOIB30BaHUS.
PazButne rumposHepreTHkd TpeOyeT BCECTOPOHHETO ydeTa WHTEPECOB BCEX CTpaH 0acCeiHOB
Awmynapeu u Ceipaapbu. Beap pedb uaeT He TOTBKO 00 AJIEKTPOIHEPTHH, HO U BOJIE, Ha KOTOPOi
3WKJIETCS BCE CETTbCKOE X03UCTBO cTpaH LlenTpanbHo-A3uaTckoro peruona [9].

Hogsie nannmarussl [Ipe3unenToB Y3oekuctana u Kazaxcrana mo coBMeCTHOMY CTPOUTEIb-
CTBY THIPOIHEPIETHUYECKUX OOBEKTOB M MPEIIOKEHHWE O BO3BpaTe K HJEE CO3JaHUsS BOIHO-
HSHEPreTUYECKOro KoHcopuuyma LIA nar0T MOUIHBIM CTUMYN K KOHKPETHBIM IIaraMm K MOJHOKPOB-
HOMY BOJIHOMY COTpyIHUYeCTBY [12].

B 2018 rony nmo wununmatuBe HUI[ MKBK co3mana wmexayHaponHas OKCHEPTHO-
anaimutudeckas miaatdopma crpadn BEKIIA (DAII) mist BeIpaOOTKM HE3aBUCHUMBIX PEKOMEH AU
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JUISL TIPAaBUTENLCTB. BaskubiM 3TanoM Oyaymieit padotel DALl npencrasnsercs pazpaborka Jlopox-
HOM KapThl JEUCTBUN C MEPEUHUCICHUEM 3a7a4, MEPONPUITUI, PE3YIBTATOB U CTOMMOCTH UX pea-
JIU3aLUH.
B Jlopoxnoit kapre DAII npeasiaraercst npeaycMOTPETh CICAYIOIIUE pa3Iebl.
1. Crparernueckue OCHOBbI U IEPCHEKTUBHOE IUIAHWPOBAHME B YACTH HUCIOJIb30BaHUS U
yrpaBieHus BOJAHbIMU pecypcamu BAM Ha nepcniektuBy g0 2030 (2050) r.
1.1. PazpaboTka pernoHanbHOI BOJAHOHM cTpareruu cTpaH LIA ¢ ydyeTom M3MEHEHUs KIMMaTa,
neMorpaduueckoro pocTa, moTpedHOCTEN SIKOHOMUK U IKOJIOTUH B yBsi3ke ¢ L[YP
2. MHCTUTYTBI U IPOLIEAYPHl PETUOHAIBLHOTO B3aUMOICHCTBUS.
2.1. HamaxxuBanue nuanora B Buae Boguoi Juniomarumn.
2.2. VYkperyeHue peruoHaibHbIX MHCTUTYTOB M®PCA u cOBEpLIEHCTBOBAaHHME HOPMAaTUBHO-
npaBoBOil 6a3sl B BAM.
3. ®opmMupoBaHUe AMHOTO UH(OPMAIIMOHHOTO MPOCTPAHCTBA ¢ 6a30i TaHHBIX.
4. O6pa3zoBaHue, KaJpbl, YKperieHue MOTEeHIHAA.
5. IlpopaboTka 3KOHOMUYECKHX BOMPOCOB co3aaBaeMoro BomHo-sHepreruueckoro Koncop-
nuyma.
6. Buenpenne MYBP kak mHCTpyMeHTa 3€J1€HOr0 pa3BUTHUS
7. YnpaBieHue Ka4yecTBOM BOJI M OXpaHa SKOCHCTEM, B TOM YHCIIE JIECOB, BOJITHO-O0JIOTHBIX
Yrouii BOJOHOCHBIX CJIOEB, PEK U 03€p.
8. Pa3Butue manoii rugposnepreruku u BUD.
9. Pa3zpaboTka Mep 1o ajanTanuy K U3MEHEHUIO KIIMMAaTa.
Pemenne 3Tux 3aga4 JOMKHO OBITh HAalJCHO B MOMCKE MHTETPAIBLHOTO PAaBHOBECHS SKOHO-
MUK cTpaH L{A u MexceKkTopanbHbIX BEeKTOpoB pa3BuTus [10 ].
[Ipu 5TOM Ba)KHO BBIJIEIUTH ABE 3aJa4d B CTPATErHMH MOBEACHMS JIUL, TPUHUMAIOIIUX PELICHUS:
TOTOBHOCTb UJTH Ha JAEMCTBUS 3a IOUCK pecypcoB ( paboTa Ha ONEpexKEHUE YIPO3 U BBI30BOB) WM
CHI)KATh MOTPEOHOCTh O0IIeCTBA I CHIDKEHHUS PUCKOB. bynem Hazmeercs, 4To «BepXu» BbIOE-
PyT NPaBWIbHBIN ITYTh.
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YVJK 621.311.21:628

OBOCHOBAHHME KOHCTPYKIIUU U ITAPAMETPOB MOJIEJIN
MUKPOTUAPOIJEKTPOCTAHIIUU TNAPOLHUKJIOHHOI'O TUITA
A1 CUCTEM BOAOCHABKEHUA

Kacbim6exoB 7K.K., 1okTop TexHu4eckux Hayk, nmpodeccop, Kacvimoekon I'.7K. nrxenep-
TUAPOIHEPTETUK
Kazaxckuil HalMOHANBHBIN UCCIeI0BATEIbCKUM TEXHUUECKUN YHUBEPCUTET
(SatbayevUniversity),r. Anmatsi, Kazaxcran

BBuay toro, 4ro B MUpoBOM MacmTabe mpuoOpeTaeT yCKOpeHHasl TeHICHIUs Pa3BUTHS He-
TPAAUIMOHHBIX MCTOYHUKOB HEPrUU B PA3IUYHBIX OTPACISAX SKOHOMHKH, JAHHBIA BOIPOC HE
o0o1es1 CTOPOHOM M CUCTEMY BOJOCHAOeHUsI U KaHanu3auuu [1-4]. Pa3paboTku U TEXHOJIOTHUH,
OCHOBaHHbIE Ha MPUHLHUIIAX MAJION THAPOIHEPreTUKU Hayall KOHKYPUPOBAaTh C MCIOJIb3yeMbIMU
croco6aMu BbIPAOOTKH AJIEKTPUUECKON SHEPTUU KaK B TEXHOJOTUYECKOM, TaK U B SKOHOMHYECKOM
mnane [5,6]. YcraHoBneHo, yTo nmpuMeHeHne MUHU WK Majibix ['DC Uit cucTeM MoAavd BOABI U
KaHaJU3allMd CTOYHBIX BOJ MOXET CYIIECTBEHHO YMEHBIIUTh 3aBHCHUMOCTb OOCITYKMBAIOIIMX
OPENIpUATH  OT Tmojaduu djekTposHepruu. Tak, wamas ['OC, cMOHTHpOBaHHas Ha
KAHAJIM3AMOHHO-OYMCTHOM COOPYKEHUM TI. YISIHOBCK II03BOJIIET HCIOJIB30BATh JDHEPTHUIO
cOpacesiBaeMOil OYHMIIIEHHON BOABI B peky Bousra, mocnme moounctku [7].00muii 00beM roaoBoii
BBIPa0OTKH 3JIEKTPUUECKOM SHEPTUU COCTaBISAET 10 5,3 MiH KBT1-4.

AwmepukaHckue nHxeHepsl u3 LucidEnergy mpenioxxunau ycTaHOBUTh B CUCTEME TOPOJICKOTO
BOJIONIPOBO/Ia MUHHU-TYPOUHBI, KOTOPbIE BPAILLIAIOTCS 3a CUET TEUEHMsI BOJBI IO TpyOaM, MOCTaBIIsie-
Moii Boonotpedutessm [8]. IlpeumyriecTBoM Takoil TEXHOJIOTMU SIBISETCS OTCYTCTBUE HETaTHB-
HOTO BO3JEUCTBHSA Ha OKPYXKAIOIIYI0 Cpelly, a TakKe€ HEBbICOKas Ce0ECTOMMOCTb IOIY4EHHOMN
3NIeKTpOo’Hepruu. Pazymeercs,, He3HAUNTENIbHAS BEJIMYMHA BbIpabaThIBa€MOW MOIIHOCTH OAHOH yc-
TaHOBKH (0T 2 110 10 KBT) orpaHuyuBaeT ee 00JacTh NMPUMEHEHHS, HO COBOKYITHOCTh MUHHArpera-
TOB CIYXHT JIOMOJHUTEIbHBIM HCTOUHUKOM JUIS OCBELIEHMs IJIOUIAJIOK, 0OCITY)KMBAHUS CUCTEM
YIIPABJICHUS U T.JI.

IIpouecc npumenenne MuHU-I'DC B cucreMax NMUTHEBOM BOJbI NMPEUMYLIECTBEHHO KPaTKO-
CPOYCH W TO3TOMY HE MPHBOJAUT K JUTUTEILHOMY TepepbiBy B BojocHaOkeHuu [9]. OkymaemocTh
KallUTaJIbHBIX BIIO)KEHW HACTYNAET B TEUYEHUM OT JIBYX 1O IATH JIET.

3amayeil mpemiaraeMoil  HamMu  pa3pabOTKU  SBJISETCS — YINPOLIEHHWE  KOHCTPYKLHUU
MUHHUTHIPOIEKTPOCTAHIINN LUPKYISIIMOHHOTO JeHcTBUS U 00ecreyeHre OYMCTKU BObI, MOCTY-
narouieil k padouell THAPOTYpOMHE OT MEXaHMYECKUX MpPUMeECEil MyTeM HCIOJIb30BaHUS Bpalla-
TEJIBHOTO 3¢ (eKTa B TUAPOLUKIOHAX.

Onucanue paspabomannoi xoncmpykyuu. IlocTaBlieHHass LE€Ib JOCTUTAeTCs TEeM, YTO
BOJOIPUEMHUK CTAaHIUHU BBIIIOJHEH B BHJE LWIMHAPO-KOHMYECKON TMAPOLMKIOHHOW KalCyJbl,
BHYTPHU KOTOPOI K LMJIMHIPUYECKON YaCTH €ro COOCHO PaclojioXeHa JIonacTHasi THIPOTypOrHa ¢
MEHBIIUM JIHAMETPOM, NMPUYEM OChb T'HAPOTYpOMHBI K Kalcyle MPHUKpEeIUIeHa ¢ MOMOIIbI0 He-
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CIUUIOLIHOM NIEPETOPOJKH U3 U30THYTHIX IUIACTHH I10 HAMPABIICHUIO 3aKPYTKH BOJbI, TAHI€HIIMAJIBHO
nojaBaeMoii B BogonpueMHuk (matent KZ Ne 33345,2018)

Ha pucynke 1 mokasanbsl cxema u oOIIUil BUI pa3paOOTaHHOM MHHHU THIPOAJIEKTPOCTAHIIUH
ruapoiukiIonHoro Tuma [10].

Pucynok 1 - KoncTpykTrBHas cxema 1 o0Imuii BUI pa3paboTaHHOW MUHH THIPOSIIEKTPOCTAHIIH
TUAPOLUKIOHHOTO TUIIA

Ona BKJIIOYAeT y3ea BOAOBOJA 1, 3aABMXKKY 2, MOABOAALIYI0 TpyOy 3, T'MIAPOLMKIOH -
BOJIOTIPUEMHUK 4, TUAPOTYPOHHY 5, IEpPeropoaKy 6, CIMBHOM MaTpyOoK 7, IECKOBOe OTBepcTue 8;
redepatop 9, pemeHHHy10 niepenauy 10 u HaTsKHOE yeTpoiicTBo 11.

[Ipu paborte, 3a c4eT TAaHTEHIIMAIHLHOTO BXOJa BOJBI B THAPOLUKIOHE 00pa3yeTcs CHIIbHOE
BpalllaTeIbHOE BHKEHUE, T.€ LUPKYJSILMS [IOTOKA, KOTOpas BO3JIEHCTBYET HA BEPXHME IOBEPX-
HOCTH JIONIATOK U BPAlllaloT TypOMHY, 3aKPEMJICHHYI0 BHYTPU KaIlCyJbl C IOMOIIbIO HECIIOIIHOMN
NIEPErOpoAKHU 6 U3 U30THYTHIX IUIACTUH 110 HAIIPABJICHUIO 3aKPYTKU BOJBI.

IIpu pa3neneHnn U yHOCE TBEPJBIX YaCTULl B CTOPOHY IIECKOBOTO OTBEPCTHSI 8 TMIPOLIMKIIO-
Ha BHYTPEHHUH 3aKpyYEHHBIN OTOK OYHUIIEHHON BOJbI NOJHUMASICh Ha BEPX K CIIMBHOMY HaTpyo0-
Ky 7 ycuIMBaeT BpalleHHe Baja TYpOMHBI C BHYTPEHHOW CTOpOHBI. B3ammonelicTBue AByx
MOBEPXHOCTHBIX ~ 3aKPYYEHHBIX IIOTOKOB  3HAYMTENbHO  TOBBIMIAET  pPabOTOCIOCOOHOCTb
THIIpoarperaTa v MOBbIaeT MOITHOCTH Ha 15-20%.

Bpaimenue TypOuHBI yepe3 peMEHHYIO Iepeaauy mnepeaaercs reHeparopy 9. B reneparope
BbIpa0aThIBAETCS JIEKTPUUECKUI TOK.

VYnaBnuBaeMble B THAPOLIMKIOHE MEXAaHUUECKNE TPUMECH, IPEUMYIIIECTBEHHO B BUJE MEJIKO-
IO MecKa, HaKAIJIMBAIOTCS Yy MIECKOBOI'O OTBEPCTHUS U KEKTUPYIOTCS 3a CUET OCTATOYHOTO HAIopa B
OTBaJ 10 TpyoOe.

B rtexHonormueckoit cxeme MuHH [DC 1pu HEOOXOAMMOCTH, T.€ KOTJa YPOBEHBb
MECTOPACIIOJIOKEHUS KOJeOIeTcs B MEHBLIYIO WM OOJIBLIYIO CTOPOHY, MOXKET OBITh HCIIOJIb30BA-
HO HAaTSKHOE YCTpOMCTBO 11, cHaOXkeHHOE JJOTIOTHUTEIbHBIM KOJIECOM C IPYKHUHOM.

B oOmem Buae KoMIOHOBOYHas cxema Mojaenun MuHU [DC THIPONMKIOHHOTO THUIIA,
npeHa3HaYeHHAs JJIs1 TIPOBEICHHS Ta00paTOPHBIX UCCIIEIOBAaHUN TIOKa3aHa Ha PUCYHKE 2.

Pucynok 2 - Mogens muau ['DC ruipoluKIOHHOTO THITA AJIS TaOOPATOPHBIX UCIIBITAHUH

Jnist Toro 4roObl 007er4uTh BHIOOpP HEOOXOAMMOM (POPMBI THAPOTYPOUHBI U PALMOHAIBHOTO
pacosoKeHus ee B THAPOIMKIOHHOM KOPITyce MPeIBapUTEIbHO OBUIO MPOU3BEICHO KOMITBIOTED-
HOE MOJICTUPOBaHME MPOIIECCOB MPH TPEX BapUaHTaX KOMIOHOBKH M BBITIOJIHEHUS THAPOTYPOUHBI.

116



[Tpu sToMm mcnone3zaBanace nporpamma SolidWorks (flowsimulation), a mis npoBepku nosy-
YEHHBIX JAHHBIX - JOMOJHHUTENIBHOE MporpammHoe obecreuenue “AutodeskSimulation CFD [11].
HecMoTpsi Ha HEKOTOpBIE TOTPEITHOCTHA B JAOMYCTUMBIX MpeeiaX, pacueTHhIE MaTepuaibl OKa3a-
JIMCh WACHTHYHBIMHU (Tabuuia 1). B KOHEYHOM cueTe, U3 BCeX TPEX PaCCMOTPEHHBIX BApPUAHTOB I10
BpaIllaTeIbHON CITIOCOOHOCTH U HAIOPHO-PACXOIHBIM XapaKTEPUCTHKAM 0oJiee MPHEMIIEMBbIM OKa-
sancs BapuaHT Ne2, rnme wactoTta BpamieHusi cocraBisger 596,0 o6/mMun (Tabnumna 1). 3mech
rUIPOTYpOMHA ObLIa BBIIOJHEHA C OJMHAPHBIM 00O0IKOM H JIONACTHIO, pacioaokerHas nox 90°.

Tabmuua 1 3HaueHuss 4acTOTHl BpalleHHs] MPU PA3IUYHBIX BapHAHTAX KOMIIOHOBKH

HaumenoBanue Bapuant Nel Bapuant Ne2 BapuanTt Ne3
YacToTa BpalleHus ruapo-
TypOuHBI N, 00/MUH 715 596 536

Ha ocHOBe BBIIIEH3IIOKEHHOTO OBLIM YCTAHOBJCHBI TEYCHHS B MPOTOYHON YacCTH
TUAPOLIMKIIOHA M TYpOUHBI ¢ KOHKpETU3alliel HalpaBlIeHUsl BEKTOPA MOTOKA BOJBI C MEXITPUMECHIO
B INPUHATOM BapHaHTE KOMIIAHOBKM (PUCYHOK 3a). 31ech pacxoa BOJAbI C NPUMECSAMHU uepe3
neckoBoe otBepctHe coctaBuin Q=76,0 |/min, a pacxom OYMIICHHOW BOJBI Yepe3 CIMBHOU
natpy6ok ruapormkiona - Q=124,0 |I/min. Illupokuii Habop HACTPOEK TYypOYIEHTHOCTH W BO3-
MOKHOCTh J100aBIIEHUS MOJIb30BATEIBCKUX HACTPOEK OOECIeunBaeT KOPPEKTHOE MOJAEITUPOBAaHUE
Tpebyemoro mporiecca (pucyHku 36 u 3B).

f =
Pucynok 3 - HanpaBrienue BeKTOpa MOTOKa BOJABI C MEXTIPHUMECHIO (), U30JUHUU PaCIpeIeICHUS
ckopocreit (0) u naBieHus (B) mOToKa

Kak m mpenmnonaramocs, MakCMMaJbHOE 3HAYEHUE ABICHUS MUMEET MECTO Y BXOJIHOIO M
CJIMBHOTO MAaTPyOKOB, YTO CIIOCOOCTBYET MOBBIIICHUIO YaCTOThI BpallleHHs TYpOUHBI.
UuncneHHbIe 3HaYeHUS IaBJICHUS M CKOPOCTEW Ha BXOJTHOM NaTpyOKe NMPUBEICHBI B Ta0numa 2

Tabmuna 2 - JlaHHBIC TaBICHUS U CKOPOCTEH Ha BXOJAHOM IaTpyOKe

Parameter Minimum Maximum Average Bulk Average | Surface Area [m"2]

Pressure [Pa] 80843,8701 81295,5122 81077,7582 81077,7582 0,001986936

1,67594732 1,67594732 1,67594732 1,67594732 0,001986936

Velocity [m/s]
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Tabnuna 3 - J/lanHbIe AaBJICHUS U CKOPOCTEH HAa CIMBHOM MaTpyOKe

Parameter Minimum Maximum Average BulkAverage | SurfaceArea [m"2]
Pressure [Pa] | 83630,5439 | 83630,5439 | 83630,539 | 83630,5439 0,000916314
E’n‘j/'g]c'ty 1,42888358 | 152609812 | 149464753 | 1,49438927 0,000916314

Tabnuua 4 - JlanHble JaBIeHUS U CKOPOCTEH Ha TIECKOBOM OTBEPCTUHU

Parameter Minimum Maximum Average Bulk Average Sur[?;:fz,i\rea
Pressure [Pa] 77395,9838 77395,9838 77395,9838 77395,9838 0,002173858
Velocity [m/s] 0,943462386 | 1,12727611 1,0392458 1,03939269 0,002173858

UT0oOBI IPOBEPUTH TOCTOBEPHOCTH PE3YILTATOB KOMIIBIOTEPHOTO MOIETUPOBAHUS ObLI
IIPOU3BENIEH PACYET SHEPreTUYECKOro MoKaszaress Moaeau MuHu 1'OC rujpoKIOHHOTO THIIA.
[Ipn 3TOM, MOIIHOCTH ITOTOKA, B BATTaxX

N =gQH,BT (1)
rae g =9,81 M/c? yckopenwue cBoboanoro maaenus, Q=200,0 I/min =3,33 I/s.
Crenyer y4ecTb, 9T0 (PaKTHUECKOE 3HAUYECHHE MOILIHOCTH, KOTOPYIO CMOKET BBIAATH MOJIEIb

YCTaHOBKH, MOXXET OBITh HECKOJIbKO HH3KUM, YEM pacueTHas BeIMYMHA,T.K. HAa JHUHHUH
«TUIPOTYpOUHA-TEHEPATOP» MPOUCXOIAT OMPEICTICHHBIC TOTEPH.

Torna, npu Hamope H=0.1444 m

N=9.81%3.33*0.144=4.7 Bt @)

[Ipn sTOoM, yacToTa BpalleHUs TypOUHBI OYAET 3aBUCETh OT CKOPOCTU CTPYH U JUaMeETpa
pabouero kojeca TypOUHBI.

n,.vVH 350 =0, 1444

n= D: 0 ° 739 06/Mun 3)
rne: Dt=0.18m - cpennuit nuamerp pabodero xoieca B Metpax, H - Harmop B Metpax, Ns=350
K03 duUIMeHT OBICTPOXOIHOCTH.

OcHOBHOH 11€TBI0 AOPA0OTKH BIISJIACHh TIEpE/IeNKa CYIIECTBYIOIIETO JIaA0OPaTOPHOTO CTEHA
JUIsl  UCTbITaHusT HOBOro MuHM ['DC THUIPOLUMKIOHHOIO THHA. JTa CBSi3aHa C TEM,UTO
CYILIECTBYIOIIAsl KOMIIOHOBKA paHEE COOTBETCTBOBAJIA ITPOBEJEHHUIO OIBITOB, KOT1a TUAPOLIMKIOH U
rUApPOTYpOMHA ObUIM PACIONIOKEHBI OTAEIBHO OT IPYr Apyra, T.€. OYMCKa BOJbI IPOM3BOJIUIACH B
BEPTUKAJIbHO YCTAHOBIIEHHOM (O THUAPOTYpPOMHBI C TeHepaTopoM) THIpounukioHe. I[lpu
COBMEIIIEHUHM HX B OJHOM KOpIlyce, Kak BHJHO M3 pHUCYHKa 4 MpPHUILIOCH BBINOJIHUTH
3HAYUTEIbHYIO I0pAOOTKY COIJIACHO MPUBEICHHOM cXeMe.

B rugpouukiione 1 ¢ auamerpom mwmHApUdeckoil yactu 175MM u obmieit amuHoN 450 MM
YCTaHOBJIMBAJIaCh  JionaTo4Has TuApoTypOuHa. K Heil uepe3 Bam ObUT COEIUHEH TeHeparop 2,
KOTOpBII BhIpabaThIBaeT aneKkTpuueckuil Tok. Ha BXxonme ycranaBimBajics gozatop 3 Ais Mojadu
HecKa TUAPOLUKIOHY ITPU HAHOCHOM PEXHUME PabOTHI.

N3mepenne TpeOyeMbIX NapaMETpOB  OCYILECTBISIOTCS C
pacxooMepa 5 U 3JIEKTPOHHBIX AATYMKOB AABICHMUS 6.

Bropas (cymecrtByromasi) TUAPOTYpOMHA C TreHepaTtopoM 4 Obula OCTaBlieHa st
JIONIOJIUTENILHOM BBIPAOOTKU 3JEKTPOIHEPTMU TPH PACCMOTPEHUM PA3IMYHBIX PEKUMOB palbOTHI
muHH ['DC. PerynupoBanue obbeMa 1moaay Bojbl MPOU3BOAMIICS C HCIIOJIb30BAaHUEM 3aJIBIKEK 7 U
BOJIOCJIMBOB 8.

IMOMOMIBIO  BJICKTPOHHOI'O
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1-2udpoyurnon ¢ eudpomypounoil; 2-eenepamop, 3-003amop 07 nodaqu necka, 4-euopomypouna c
2eHepamopom-2; S5-a1eKmpoHHbLL pacxooomep, 6- 3eKMpPOHHble OAMYUKU OABIeHUs, 7- 3A08UNCKU,
8- ooocnus; 9- nacaook
Pucynok 4 - Cxema J1opab0TKH JIaOOpaTOPHOTO CTEH 1A JUIsl HCTbITaHusi HOBOW KOHCTPYKIIMU MUHH
I2C

Hcnonk3oBaHHast BoJa 1Mo TpydaMm MOCTYIAeT B CHEIUAIBLHBIA 0aK M OTTY/a OTKAYMBACTCS C
MOMOIIIEI0 KOHCOJIBHOTO Hacoca. TakuM oOpa3oMm oOecreunBaeTcss 0OOpOTHOE BOJOCHAOKCHHE
CTEH/1a TIPH MTPOBEIICHUHU OITBITOB.

OOmumii BU 1a00paTOPHOTO CTEHAA TOCTIe JOPAOOTKUITOKA3aH Ha PUCYHKE 5.

YroObl BEIOpaTh 00JICe pallMOHAIBHYI0 KOHCTPYKITUIO JIOMIATOK TUAPOTYPOHHBI IIEPBOHAYAIEHO
OHM OBUIM BBINIOJHCHBI C JIBOMHBIM W OJWHAPHBIM 00OaKamMu Ha Bamy. [lpm 3TOM  yIIiBI
PaCIIOJIOKEHHS JIOMATOK paBHsIuch 90° u 45°,

[TpoBepka B paboTe 3TUX TUAPOTYPOHMH HE JATH OIIYTUMBIX PE3yJIbTATOB IO YHEPTOBBIPAOOT-
K€, BaJl KPYTWICS ¢ TIepeO0siMU U OBLIO CII0KHO YCTAaHOBUTH YCTOMUYMBBIN PEXUM pabOThl TeHepaTo-
pa. MOHTaX M yCTaHOBKAa THAPOTYPOWHBI ¢ OJUHAPHBIM OO0OJKOM HECKOJIBKO YIYYIIHIa 9acTOTY
BpallleHHsI Bajla, HO HE ObUIO JOCTUTHYTO pPAacyeTHOE 3HA4YCHHE MapaMeTpa, IMOJyueHHOe Mpu
KOMITBIOTEPHOM MOJICITUPOBAHHUH TIpOIIecca.

[Tocne oOCykIIeHUs pe3yIbTaTOB POBEPKH OBLIO PEIICHO YBEIHUYUTH TUIOMIAJNA MTOBEPXHOCTH
nonatok 10 2 paza no umHe (0T 40x40 mm 10 80x40 MM) U BBINOJHUTH HMX W3 OPICTEKIa, T.K.
JIONATKU U3 TOHKOIO METaJIIa OKa3aJIkuCh OBICTPO PIKABEIOT.

Vg )
Pucynok 5 - O6uuii Buj 1ab0paTopHOro CTEH A Mocie T0paboTKH

IIpy cpaBHUTENBHOM HCHBITAHUM TYpOMH C Y3KMMH U YHIIMPEHHBIMHM JIOTIATKAaMH C
ucroaHenreM 1o 90° JOCTHIHYTBI XOPOIIME PE3YJIbTAThl, HANPSHKEHHE BBHIPOCIO OT 17 BT 10 32
BT, T.€. J0 MpPEJeNbHOW BO3MOXKHOCTH paccMaTpbiBaeMoOd MoJienu rupoTypounsl. [loatomy, oHu
OBLIIM OCTaBJICHBI 1715 TaJbHEHIINX HCCEIOBAHUU.

Ha ocHOBe yKa3aHHBIX TEXHOJOTMUECKHX IapaMeTpoB TYpOMHBI ObUT MOA0OpaH
COOTBETCTBYIOLIMI reHeparop. IlpeaycmMoTpeHo nBa BapuaHTa COEAMHEHUE FeHepaTopa ¢ TypOMHON
- HampsMyl0 M uepe3 peMeHHylo nepenady. OObeM cTakaHa J03aTopa BBIOMpAJICS HCXOIS M3
HeoOxoaumocTu necka pu ucnsitanu MuHu ['OC Ha HaHOCHOM pexume. [Ipu BricoTe, paBHOi 120
MM, THaMEeTp ero paBHAeTcs 63MM. UTOOBI yay4IIUTh MOJavy Mecka Mpu paboTe BHYTPH BXOJHOTO
narpy0OKka THMIpOLUKIOHA IPEAYyCMOTPEH KOHYCHBbIM Hacajok. Hamnume Hacaznka OJHOBPEMEHHO
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MO3BOJISIET 3aCHINATh MMECOK TaKXKe MpHU JACHCTBHH arperara, T.e. HrpaeT poiib 0OpaTHOTO KiamaHa.
BriHOC crymieHHOi Macchl O MECKOBOMY OTBEPCTHIO PETYIUPYETCS C MIOMOILBIO 3a/IBHXKKH.

VYrpaBiieHuss mapameTpaMu JEHCTBUSI, perucTpanus u oO0paboTKa MOJYYeHHBIX JaHHBIX
MPU3BOJASTCA C MOMOILBIO KOMMYHUKAIIMOHHOTO IKada ¢ 3J1eMEHTaMu YIPaBJIEHUS U MPOBEICHUS
M3MEPEHUM, a TaK)Ke MOIYJIb COMPSIKEHUSI U3MEPUTEIIbHBIX JATYMKOB C MEPCOHAIBHBIM KOMITBIOTE-
pPOM.

HcxomupiMu  TaHHBIMH Ui pacdeTa THUIPOLMKIOHHOTO KopIyca Ui oOecredeHus
OYHIIIEHHON BOAOU rUAPOTYpOuHbI MHHH [ DC OBLIN IPUHSTHI:

- Pacxon Bojbl, mpoxoasiieit uepe3 TUIPOIUKIIOH - Q,, M/

- [lepenan gaBneHus KUAKOCTU MIPU BXOJI€ B THUIPOLUKIIOH U BBIXOJE U3 HETO - 0H, M;

- [IIOTHOCTD BOJBI ¢ MEXIIPHMECSIMH - p,, KI/MS;

- ConieprkaHue B3BELICHHBIX YACTHIL 10 OYUCTKHU - Y, MI/JI

JlmameTp MUIMHIPUYECKON YaCTH TUAPOIMKIIOHA ONpeenseTcs: mo (opmyse:

— QH
=0 g3k, xJo “

rie Q, — pacxoJ BOJBL, IPOXOIAIIEH Yepe3 THAPOLHKION M /¢

K - onITHBIN K09 duiuent pasmepaoctH, K =0,45.. .0,65;

OH - mepena JaBICHUS KUIKOCTH TP BXOJI€ B THIPOLUKIIOH U BBIXOJE U3 HErO, M. BOJI.CT.

OOBIYHO IS THUPOIMKIIOHOB CPEHETO M OOJIBIIETr0 TUAMETPOB B 3aBUCUMOCTH OT JIABJICHUS
Ha BXoje 0H coctasisier (15.. .25)H,,.

[IpenBapuTenbHbIe  OMBITHI  MMOKA3bIBAIOT,YTO BEJIMYMHA BBIPA0ATHIBAEMOW MOIIHOCTH
(9HEpruM) HANPSMYIO 3aBHCHT OT JIABJICHWC HA JIMHWH W OT YaCTOTHI BPAI[CHHS BaJla TeHEpaTopa.
VYBenuyeHue NaBicHUs Ha pabouee KOJIeco THIPOTYPOWHBI MPUBOIUT K YBEIUYCHHUIO YaCTOTHI
BpalllcHUsT W TEM CaMbiM TIOBBIICHUIO TEXHOJIOTUYECKOW BO3MOXXHOCTH arperara Iio
MaKCHMaJIbHOMY MCIIOIb30BAaHUIO SHEPTHH BOJHBIX PECYPCOB.

[TostokuTEeTPHOW OCOOCHHOCTBIO YCOBEPIICHCTBOBAHHOTO CTCHJIA SBISETCS TO,49TO €r0
KOHCTPYKIIUSI 00€CIIeunBaeT BO3MOKHBIE PEKUMBI pabOT MpHU pa3NIUnYHON KOMIIAHOBKE, HAIIPUMED:
HACOC-THJIPOIIUKIIOH, HACOC-TUAPOIUKIOH-THIPOTYpOMHA M Hacoc-0ak. Mcmone3ys NpUHATOU
TEXHOJOTHYECKOH 3aMKHYTOW JTUHUM MOXXHO IPOBOJIUTH OIBITHI B HEMNPEPHIBHOM DPEKUME U
W3YYUTh TTapPaMETPhl OCHOBHBIX JIEMEHTOB B OTACILHOCTH U B COBOKYITHOCTH.

[Ipuemounsie ucnbpiTanuss Moaenu MuHH ['DC, mpoBeneHHbIE B JIaOOPATOPHBIX YCIOBHSIX
MoKa3aJii pabOTOCIIOCOOHOCTh PacCMaTPhIBAEMON KOHCTPYKIIMM W KOMIIOHOBKHM, YTO MOJKET
CIY’)XUT 0a30i AJisi MPOEKTUPOBAHUE OMBITHOTO O00pa3lia U HCIBITAHUS €ro B MPOU3BOJICTBEHHBIX
ycroBusix. HaOmromaercs — yiydilieHWe MOIIHOCTHOW XapaKTepUCTHKU THjapoarperata jgo 10-
15%.CTteneHp OYMCTKUA BOJBI B THAPOLMKIOHAX MpPU pabOTe B HAMOPHOM PEXHUME TOCTHraeT 95-
97%. IIpocToTa KOHCTPYKIHH THAPOIIECKTOPOCTAHIIMA W TEXHOJOTHYECKOW CXEMBI KOMITOHOBKH
MO>KET CHIIKATh 3aTpaThl Ha U3roToBIeHus 10 20%.
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YIK 631.51.01

CUCTEMbI OBPABOTKH NOYBbI B PECYPCOCBEPETAIOIINX TEXHOJIOI'UAX
BO3EJIBIBAHUSA PUCA

1T0KTaMbIC0B 9.M. 10KTOp CENbCKOX03IMCTBEHHBIX HAYK, 1]_lIepMaraMﬁeTOB K.,
Banm6erosa I'.3. MarucTp celbCKOX03siiCTBEHHBIX Hayk, “Eneyosa J.II1., kamumar
CEJIbCKOXO35CTBEHHBIX HAYK.

'Kazaxckuit HUU pucoBoactBa uM. U. XKaxaesa, r. Kei3suopaa, Kazaxcran
ZKLBHJIopz[HHCKHﬁ yauBepcuteT uM. Kopksit ata, 1. Ke3putopaa, Kazaxcran

[ToBbiieHne mokazaTeneil pacteHHeBoJcTBa B KbI3bUIOpAMHCKONW 007acTH ONpeieNeHo Ha
0a3e HOBBIX arpOTEXHOJIOTHH BO3JENBIBAHHS pUCA MYTEM OCBOSHHS PECYpCOCOEpETaroIInX CHCTEM
00paboOTKM TOYBBI B OCHOBHBIX pHcOceroluX arponanamagpTax. Kak wn3BecTHO, (QyHKIMU
MOYBOOOPAOOTKH BKIIIOYAIOT ONTHMHU3AIMIO TUIOTHOCTH TOYBBI M €€ CTPYKTYPHOTO COCTOSTHHSA,
pErylupoBaHHE BOJHOTO pEeXHMa, MPEAOTBpAILlEHHE HPO3UH, PETyJHpOBAaHHE  PEKUMA
OpPraHMYECKOTO BEIIECTBA, M OWOTCHHBIX DJIEMEHTOB, pa3MelIeHHe YIOOpEeHHW W MEIHOPAHTOB,
perynupoBaHue (pUTOCAHUTAPHUX YCIOBHUH, CO3/1aHIE ONTUMANIBHBIX YCIOBUI JUIs MTOCEBA.

[Ipexnaraembie BOJO-, pecypcocOeperaronye TEXHOJOTHH BO3JIENBIBAHHUS pHCAa B KOpHE
OTJIMYAIOTCS OT CYIIECTBYIOIINX, T.€. TOJITOTOBKA ITOYBBI K TIOCEBY pHca MPOBOIUTCS Majlo3aTPaTHOM,
HE pa3pylIaromleil BHIPOBHEHHOCTh IMOBEPXHOCTH UYEKa TEXHUKOW, W TOTPEOHOCTh pHca B BOjE
YIIOBJIETBOPSIETCS 3a CUET CHMKEHUS YpoBHA BoAbl 10 10 cm. B pesymbrare 3TOrO 3arparsl Ha
HOATOTOBKY ITOYBHI K IIOCEBY CHIDKAIOTCS OoJiee, 4eM Ha 25%, OpOCUTETbHON BO/IBI Ha BO3/CIIBIBAHIE
puca — MuHMMYM Ha 25-30%, a cymMmapHOe BOJONOTpeOJeHHE TNPENeNbHO MpUONIMKaeTes K
OMOJIOTUIECKOMY BOJIOTIOTPEOJICHUIO PACTEHUSIMHU PHCA.

Ilpu HBIHEMmIHEH >KOJIOrMYecKod OOCTAaHOBKE B peruoHe (epMepamu NpeUMYILECTBEHHO
OyZIyT BOCIIPHHUMATHCS TEXHOJIOTHM W HOBIIECTBA, HE TpeOyrolIHe BBICOKMX 3arpar. bombrime
BO3MOXKHOCTH B 9TOM IIJIaHE, KaK [yl IOCeBa pHca, Tak U JUIA [oceBa IPYTUX KyJIbTYp, MPEICTABISET
MUHHMaJIbHas 00paboTka, yxe mupoko npumensiemas Ha CeBepe Kazaxcrana Omaromapsi mpoexTy
FAQ, HO He aganTHPOBaHHAs K OPOILIAEMOMY 3eMJIEICITHIO.

MuHnManpHass 00pabOTKa TOYBHI TIOJ PUC TIO3BOJISIET YIYUYIINTH IUIOJOPOAWE TIOYBHI B
pErHoHe, TU TeXHOJOTHH 3HAYUTENIbHO YMEHBIIAIOT KOJIMYECTBO Oomnepanuii mo o0paboTKe MOYBHI U,
TEM CaMbIM, XOpPOIIO BIUCHIBAIOTCS B HHU3KO3AaTPAaTHYI CHUCTEMY 3emieleHus. OHU BBITOJIHBI
bepmepam pervoHa.
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[TosTomy mccnenoBanust OyIyT HapPaBICHBI HA BOJO-, PECYPCOCOEPEKEHUS B TIPOU3BOJICTBE
pHca ¢ HCIOJIb30BaHNUEM HOBBIX TeXHOJIOTUH. [IouBa ONMBITHOTO y4acTKa — JIyroBO-00J10THasI, TSKEI0-
CYITIMHHUCTAs C cofeprkanreM rymyca 0,8-1,0%.

N3yuarorcs yeTbipe cucteMbl 00pabOTKHU MOUBBI: 3505€Bast OTBajibHas Benamka rryra [TH-5-
35, tnybuna 22-25 cMm-+tutaHupoBKatiepenamka 3s0u Ha rayomHy 16-18 cm+muckoBanme BIT-
7,0+00poHoBanMe B gBa ciema; 3s6neBas  Bemamka  [TH-35-5 wHa  rmyomny  22-25
cM-HutaHupoBKa+oOpadoTrka kymetuBaropoM KIIH-4,0 Ha rnybuny 15 cm+OopoHOBaHHME B Ba
ciena; MIpeAroceBHAs OTBaJIbHAS BCITAIIKa ITH-5-35 Ha IYyOHHY 22-25
cm+mnanupoBka+bIT+0opoHoBanue B /1Ba ciefa; npeanoceBHas o0padboTka KyiasruBaropom KITH-
4,0 na rmyouny 15 cm+bJIT+6opoHoBaHKe B fBa cliesa.

B ceBooboporax BHOCATCS Ngo-120 Peo-go Kr/ra marmau, KoTopble TUPQPEPESHIUPYIOTCS MO
OTJENbHBIE KYJIbTYphl B 3aBUCUMOCTH OT TEXHOJIOTMM MX BO3JENBIBAHUS U pa3MelIeHHUs B
ceBoobopote. [ToBTOPHOCTh — YeThIpeXKpaTHasl, Y4eTHas TUIOIMAb JCISTHOK — 100M2, pa3menieHue
BapHUaHTOB PEHIOMHU3UPOBAHHOE.

KiuMar 30HBI TNpPOBENEHUS OIBITOB XapaKTEPU3YETCsl KOHTHHEHTATbHOCThIO. Cymma
aKkTUBHBIX TeMmmepaTyp paBHa 3800°C. 3a BereraloHHOW MEpUOJ (aNpenb-CEHTIOPh MECSIIbI)
Beimagaer 80-120 mm, I'TK cocraBmser — 1,1. B mccnenoBaHusx MCHOIB30BATMCH OOIICIIPUHSTHIC
METOAMKH IO ONpPEACNCHHIO arpOpU3UYECKUX CBOICTB M arpOXMMHUYECKHX IOKa3aTesieil MOYBHI,
3aCOPEHHOCTH MOCEBOB M YU€Ta YPOKAMHOCTH KYJIBTYP.

B  pesymbrate MuHMManmM3alMu ~ OOpaOOTKM  TOYBBI  CHHIKAETCS  MHTEHCHBHOCTD
MUHEPATU3allMd OPraHUYEeCKOro BEIIECTBA TOYBBI, MPU 3TOM 0OpasyeTcss ACPHUIMT HUTPATHOTO
a30Ta, KOTOPBI MPHUBOAMWT K CHIDKEHUIO yposkaliHOCTH KynbTyp. Ilepexon oOpaOOTKM MOYBHI OT
BCIIAIIKM K MHUHUMAJIbHOM YMEHBIIMJ TIOKa3aTalld COJEp)KaHWUs HUTPATHOTO a3oTa W
MUKPOOHOIOTUYECKON aKTUBHOCTH MTOYBBI.

VY4eT rycToThl CTOSIHUSI pacTEHUI puca, IPOBEIEHHON 10 BCXOAaM U epesi yOOpKo# nmokasal,
YTO Ha TEPBOM U TPETbEM BapUAHTAX IO CPABHEHUIO CO BTOPHIM U YETBEPTHIM BapHaHTaAMHU
KOJINYEeCTBO pacTeHuid no Bexonam (197,9; 201,8) u nepen yoopkoit (163,3; 172,2) ObL10 HECKOIBKO
MeHbIlle. A Ha BTOPOM W YEeTBEPTOM BapuaHTax, IJe ObUla MpoBeJAeHa MUHUMAallbHAs 00paboTKa
nouBbl (KITH-4,0), komudecTBO pacTeHHid MO0 BCXOAaM M Iepes] YOOpKO# ObLIO 3aMETHO OOJIbIIe
211,4; 228,3 u 186,2; 202,5 IJ_IT/MZ, COOTBETCTBEHHO. JTO 03HAYACT, YTO IMOKA3aTCIM BCXOXKECTH
CEMSH U BBDKMBAEMOCTH PACTEHMI puca Ha BapHaHTax, rje oOpaboTKka MpoBeleHa KyJIbTHBATOPOM
KITH-4,0, Toxe ObUTH BBIIIIE 110 CPABHEHUIO C BApUAHTAMHU OTBAIBHOM BCIAIIIKH.

B vactHOCTH, €clii BCXOKECTh CEMsIH Ha MEPBOM M TPETbEM BapUaHTax cocTaBuia 26,4 u
26,9%, a BBDKMBIIMX pacTeHHil k yOopke Obuto 82,5 u 85,3%, To Ha BapuaHTax ¢ MPUMEHEHHEM
kynbtuBaropa KITH-4,0, coorBercBenno, 6putn — 28,1; 30,4% u 86,7; 88,7%.

Tabnuma 1 — YueT rycToThI CTOSIHHUSI M 3aCOPEHHOCTh TI0CEBa pUca B PUCOBOM CEBOOOOPOTE
B 3aBHCHMOCTH OT ccTeM 00pabOTKU OYBBI, T/Ta

KonunuecTtBo pactenuii KonunuectBo pactenuit
10 BCXOZaM, IIT/M2 nepeJ yoOopkoi BiDk
Bcexo uBae
Cucrtema 00pabOTKH TOYBEI Coprstku JKECT Coprsiku MOCT
mpo | KIyOH B, % KIIy0 b %
puc pPUC | mpocs
CAH | eKaMbl HEKa
Ka i HEa MBIIII
1.OTBanbpHas BCIamka+mianuposka+ | 1979 | 95 | 7,7 26,4 163,3 | 15,4 14,6 82,5
mepernanka 3101+ 1ucKoBaHre+00pOHOBaHUE
2.0TBanpHas BcHmamka-tmomanke+ obpaborka | 2114 | 7,7 | 4,3 28,1 186,2 | 11,6 8,4 86,7
kyabTuBaTOopoM KITH-4,0+ 6opoHoBaHue
3 Becenss OTBAJIbHASA Bernamka+ | 201,8 | 5,6 | 5,0 26,9 172,2 | 8,3 7,3 85,3
IUTaHUPOBKA+INCKOBaHIE+0OpOHOBaHNE
4 TlpenmoceBHast 00paboTka KITH-4,0+ | 228,3 | 3,2 | 4,2 30,4 | 2025 |54 5,2 88,7
JIMCKOBaHWEe+00pOHOBaHNE
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B Teuenue Bererauu npoBeeHb! (EHOJIOrMYECKUe HAOMIONEHHS 32 POCTOM U Pa3BHUTHEM
puca (tabm.2).

Tabnuna 2 — @eHonornyeckre HaOMIOACHUS 32 POCTOM U Pa3BUTHEM puca

® © CHENOCTh
= | £ | 2| 8| E|Ee| 3| 3
Bapuante! omeita § B S ‘é’ é 2 E & g §
= 2 2 > O 3 M =] 2 =
P 19 > m = Q @]
5 3 g | & | F
1.OTBasmpHas BCHANIKA-HIUIAHMPOBKA+
nepenanka 390U+ IUCKOBaHUET
6opoHOBaHNE 10.5 12.05 | 29.05 | 07.07 | 25.07 | 06.08 | 21.08 | 05.09 | 13.09
2.0TBayibHAs  BCIAIIKATIUIOMIAAKE T
obpaborka kynbruBatopom KIITH-
4,0+ 6opoHoBaHHe 10.5 12.5 28.05 | 05.07 | 23.07 | 04.08 | 19.08 | 03.09 | 11.09
3.Becensin OTBaJIbHAS
BCIalIKa+TUIAHUPOBKa+IUCKOBaHHE+
60poHOBaHHE 10.5 12.5 29.05 | 06.07 | 24.07 | 05.07 | 20.08 | 04.09 | 12.09
4. TpemnoceBHas obpaborka KITH-
4,0+ nuckoBaHHE+0OPOHOBAaHUE 10.5 12.5 27.05 | 04.07 | 21.07 | 02.08 | 17.08 | 01.09 09.09

Haunnas ¢ MOMEHTa NOJHBIX BCXOJOB HAa BapHaHTaX, IJe HPOBOIWIACH 00paboTKa
kynsTuBaTpoM KITH-4,0, da3a pocrta u pa3Butus HacTynaiga Ha 2-4 AHEW paHbIIe IO CPABHEHUIO C
OTBaJbHOM BCHAIIKOH. OTO OOBSCHAETCS TeM, YTO Ha BapuaHTax, e MPOBOJMIACH 00paboTKa
nouBbl KyabTuBaTopoM KIIH-4,0, BEIpaBHEHHOCTH MOBEPXHOCTU Y€Ka HE HapyllaeTcsi, Hapsady C
9THUM COOJIIOAAETCsl ONTUMAJIbHBIA BOJHBIA PEXUM puca. A Ha BapuaHTaX, IJe NPUMEHEHa
oOuienpuHATas TEXHOJIOrUs, IOBEPXHOCTh YeKa Obla He poBHas + 8-10 cm, B pe3yabTaTe Ha 3TOM
y4yacTKe ObIJIO TPYIHO COOMI0IaTh HY>KHBIN JJIs1 prca BOJAHBIN PEXUM.

Bce BbleykazaHHble (akToOpbl MOBIMSUIM Ha YPOXKAlHOCTh puca, KOTOpas COCTaBHJIa Ha
BapuaHTe, rjae oopadorka nposoauiock kKynbtuatopoM KITH-4,0 Ha ¢one 3s1061€eBoi Bemamku —
51,0 w/ra, a Ha BapuaHTe, rjie 00paboTKa MPOBOAMIIACH BECHOU TOJILKO KylbTuBaropom KITH-4,0,
ypOXKaiHOCTh 3epHa cocTaBwia — 55,8 1/ra, a Ha BapuaHTe C 3s07€BOM OTBaIbHOU
BCIAIIKOM+BECEHHEH nepenamkoi 3501 ypokallHOCTh cocTaBuia — 48,4 1/ra, a Ha BapHaHTE C
BECEHHEH O0TBaJIbHON BCIMAIIKOW YpOKaiiHOCTH cocTaBmia — 53,2 1y/ra.

Tabnuna 3— Pe3ynbraThl 6MOMETPHUECKOr0 aHAJIN3a YPOXKANHOCTH prca

= —
JIMHA
© S la e A IlnaBHas MeTesKa C pacrenus o
E >§ o =| METEIKH, CM 9 s
SIS
5 5 |E & ~ — » =
= SR e | Bl 9| BBl o = =
£ s |EE| 5| B |EE |58 E|E&8|53| 5| | ¢
s 2 =2 E = e x| 2 las>g o — )
a 8 2 E A 3 55| E5 » | &L EE| 9 < a.
S S | &2 E a, o&leogl S|loglegl 8 5 >
as} A =~ = © ] 2 % Q RPN RRA ] <
B 4 = sz =
m = =
1.0TBanbHas BCHaIka+
IUTAaHUPOBKa+ mepemamika 3s6u | 87,0 | 1,7 | 16,2 | 14,1 | 934 21,7128 | 600|181 |1,8 | 30,0 | 48,4

+ nTuckoBaHUE+HOOPOHOBAHUE
2.0T1BanbHas

BCIAIIKA+IIIOMIAKe+00padoTK
a kympruBaropom KITH-4,0+ | 91,1 | 1,8 | 16,9 | 14,7 100,518,121 (3,0 | 69,1183 |20 | 303|510
0OpOHOBaHUE

3.Becenss oTBajbHas BCIalIKa
+m1anupoBka+auckosanue+6o | 93,0 | 1,9 | 16,9 | 14,3 101,12 |1179 3,1 668 | 18,0 | 2,0 | 30,5 | 53,2
pOHOBaHUE

4. TlpeamoceBHass o0paboTka
KITH-4,0+ nuckosanuet | 95,1 | 20 | 17,0 | 150 | 109,6 | 16,7 | 3,3 | 71,0 | 19,0 | 2,2 | 31,0 | 55,8
OOpOHOBaHUE

123



Bce nmokazarenn OuoMeTpHYecKOro aHaiuza, Tae Obula mpoBeleHa o00paboTka
kynbTuBaTopoM KITH-4,0+60poHOBaHMEe B ABa ciefa, 3HAYMTEIBHO MPEBBINMIAIOT IOKA3aTENH
KOHTPOJIBHOIO BapHaHTa IO II0Ka3aTeiasiM NPOAYKTUBHON KYCTUCTOCTH, JUIMHBI METEJKH,
KOJIMYECTBY 3€PEH Ha IJIaBHOM METENKe, KOJIMYECTBY 3epeH ¢ pacTeHuid u Maccel 1000 3epeH. Otu
(bakTOpBl MOJIOKUTENHHO TMOBIUSIM HAa JKOHOMUYECKYIO 3(()EKTUBHOCTH NMPH MHHUMAIBHOU
00paboTKe MOYBHI.
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VJIK 631.621

PEJKUM I'PYHTOBBIX BOJI 1 PAJINYC JEWCTBUSA CKBAXKHWH
BEPTUKAJIbBHOI'O IPEHAKA

JxymabexoB A.A. TOKTOP CENbCKOXO3SIICTBEHHBIX HAyK, mpodeccop,
Aoaemes K.B. PhD fokrop, tomeHt
Tapa3ckuil pernoHanbHbIi yHUBepcuTeT nMenn M. X. [lynaru, r.Tapa3, Kazakcran

OnHol M3 BaXXHEWIIMX UM CIOXKHBIX 3a]ay, MOCTAaBJIECHHBIX Mepe]l MeTMOPaTUBHOM CITy:KO00H,
ABJISIETCS YJy4IIEHUE MEIMOPAaTUBHOIO COCTOSTHUSI OpOIaeMbIX 3eMenb. /{1 cBoeBpeMeHHOro mnpe-
JOYNPEeXJeHUs MOIbeMa YPOBHS IPYHTOBBIX BOJ] U 3aCOJIEHUS ITOYB B pecilyOnKe BeyTcsi paboThl O
CTPOUTENBCTBY, NEPEYCTPONCTBY U PEKOHCTPYKIHIM OPOCHUTEIBHBIX CHUCTEM. BOJBIIMHCTBO M3 HUX
BCE €111 HEZI0CTaTOYHO OCHAIIIEHBI KOJIEKTOPHO-APEHAXHOM U cOpocHO ceThio [1].

[To mannbpiM PTY «tOxHo-Kazaxcranckas ruaporeosoro-MenropaTuBHas SKCIEAUINS Ha
MakraapanbsckoM Maccue opouieHus B 1970-2018 roasl mocTpoeHsl M BBEACHBI B KCILTyaTalHIO
300 ckBakuH BepTUKaiIbHOTO ApeHaxka. B 2018 rony u3 Hux paboranu - 237wr., 2019 rony — 250 u
2020 rony - 253mr. [2]. OctanbHble HE pabOTaId, OCHOBHBIMM IPUYMHAMHU BBIXOJIA U3 CTPOS CKBa-
KUH BepTHKaIbHOTO npeHaxa (CBJl) aBhstoTcs: mOJIOMKa HACOCHO-CHUIIOBOTO 000PY/A0BaHUs, OOpHIB
MEHBIIIE 3JIEKTPOIepeiay, BBIX0 U3 CTPOost GMIBTPOB, TpaHC(HOPMATOPOB U T.JI.

AHalm3 MOYBEHHO-IKOJIOTHYECKOTO COCTOSHUS UPPHUTaIllMOHHBIX cHcTeM MakTaapaabCKoro
MacCHBa IOKAa3bIBAET, YTO B HACTOSIIEE BpeMs OK0JIO 45-50% opolaembIX 3eMENb 3aCOJIEHBI, YTO
MIPUBOJIUT K CHWKEHUIO YPOXKAaWHOCTH BO3JCIBIBAEMBIX CEIbCKOXO3SWCTBECHHBIX KyJIbTYp B 1,5-2
paza [3]. [loaToMmy HEOOXOIUMBI UCCIIEAOBAHUS M0 YCTAHOBJICHUIO ONTHUMAIBHBIX TTYOHH 3aJIeTaHus
TPYHTOBBIX BOJ M JIPEHHUPOBAHHOCTH OPOIIAEMBIX 3€MEJb C YUETOM HUX MHHEpaTU3ali U CTENEeHU
3aCOJIEHUS] KOPHEOOUTAEMOTO CJIOSI TOYB.

B cBs3u ¢ aTum 1o 3aganuto MunucrepcTBa cenbekoro xo3siictBa PK B 2018-2020 roas! Ha-
MU OBbUTH TPOBECHBI HAyYHO-HCCIEA0BATENbCKUE PaboOTHl Mo Teme: «Pa3paboTka pexumMa padoThl
TOPU30HTAJILHOTO W BEPTUKAJIBHOIO JIpEHaXKa U TEXHOJIOTUSI METMOPATUBHOTO PEXXHUMa OpOIIAEMbIX
3eMenby. OnbITHBIA yyacTok (OY-2) moctpoeH Ha Tepputopuu c/o «KanpibexoB» MakTaapanbCKoro
paiioHa riomaasio 76 ra.
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B Hammx uccienoBaHuAX peXUMY M AUHAMUKE YPOBHS TPYHTOBBIX BOJ YIEISUIOCH OOJBIIOE
BHUMaHHE, TaK KaK OpOIIEHUE MPH CI1a00i APEHUPOBAHHOCTH TEPPUTOPUH CYIIECTBEHHO M3MEHSIOT
THPOTEOJIOTUYECKUE YCIIOBUS HE TOJIBKO B MpeesiaX caMOi OPOCHUTEIBHOW CHCTEMBI, HO U OKa3bl-
BAIOT BJIMSHUE HA [IPUJIETAIOLINE 3EMIIH.

DKCIuTyaTanus CyIIECTBYIOIINX OPOCUTEIBHBIX CUCTEM MakTaapaibCKOTO MaccHuBa IMOKa3bl-
BA€T, YTO OPOILIECHUE B YCIOBUSAX HEJOCTATOYHOM APEHUPOBAHHOCTH TEPPUTOPUHU MPUBOIUT K MOIb-
€MY YPOBHS IT'PYHTOBBIX BOJI, T.€. K 3aCOJICHUIO U 3200 IaYNBAHHIO 3EMEJIb.

ITpu mpoMbIBKE 3aCOJEHHBIX M CHIIbHO3ACOJICHHBIX 3€Mellb 0OJIbIION MHTEPEC MPEACTABIAIOT
TPYHTOBBIE HANlOPHBIE BOJBI, 3aJIETAIONINE HA IEPBOM OT MOBEPXHOCTU PETHOHAJIHHOM BOZIOYIIOPE.
['pyHTOBBIC BOABI Yepe3 30HY a’pallMid KOHTAaKTUPYIOT C MOYBAMHU, KOTOPbIE SBISIOTCS OOBEKTOM
CeIIbCKOXO03HUCTBEHHON Mennopanuu. 11oaToMy BakHO 3HATH YCIOBHA (POPMHUPOBAHUS, OCOOCHHO
peXHMa ypOBHS W MHUHEpaIM3alMU TPYHTOBBIX BoA. Haubosee akTMBHBIM MCTOYHMKOM MMTaHMSA
TPYHTOBBIX BOJ IPU IMPOMBIBKE U OPOILCHUHU SIBIISIOTCS OPOCUTEIbHBIC BOJIBI, HATIOIHSIONINE TPYH-
TOBBIE 3a CUeT (PUIBTPALUU U3 KAHAJIOB U HEMOCPEACTBEHHO IIPOMBIBAEMBIX Y4acTKOB. TakuM oOpa-
30M, MEX]Ty TPYHTOBBIMH H TIOBEPXHOCTHBIMH BOAAMH Ha JIaHHOM y4YacTKe yCTaHABIMBAETCS TeCHAs
B3aUMOCBS3b. PUIBTPALIMOHHBIE BObI, MTOTIOJHSS IPYHTOBBIE, OCOOEHHO IPU UX CJ1a00i OT TOYHO-
CTH, 3HAYUTEIFHO MMOJHIUMAIOT YPOBEHb IPYHTOBBIX BOJ, YMEHBIIIAs TEM CaMbIM (DMIIBTPALHIO C TTO-
BEPXHOCTH IPOMBIBAEMOTI'0 y4acTKa, U CJICI0BATEIbHO, IPEHUPOBAHHOCTE TeppuTopu [4-10].

Ha Bropom onbitTHOM ydactke (OY-2) nepea nNpoMbIBKOI TPYHTOBbBIE BOJIbI 3aJI€Talld Ha IIy-
6une 1,6-1,8 M. B nepuos nepBoHa4yaabHOro 3aTOIUIEHUs NPOMBIBAEMBIX YYaCTKOB HaOIronaeTcs
PE3KO BhIpakeHHAsi M OBICTPO 3aKaHYMBAIOMIASCS (ha3a MPOMAYMBAHUS BCEW TOJIIHM 30HBI a3pallvu.
Brnepenu ¢uinbTpyromumxcs BHU3 OpOCUTENBHBIX BOJ IBIXKETCS KalMUIApHAs KaiiMa, KOTopas CMbI-
KasiCh C TPYHTOBOM BOJIOM, oOpalaercs B OObIYHYIO U CIIOCOOHA NIEPEAaBaTh MMIPOCTATUYECKOE /1aB-
nenue. CMbIKaHUE TPYHTOBBIX BOJ|, HaXoJsIIuxcs Ha ryoune 1,6-1,8 M OT MOBEPXHOCTH 3eMilH, C
UPPUTALIMOHHBIME B MIEPUOJ] IEPBOHAYATIHHOTO 3aTOIUICHHSI TPOMBIBAEMBIX YIaCTKOB IIPOUCXOIUT HA
5-6 cytku. CKOpOCTh MOABEMA YPOBHS IPYHTOBBIX BOJI M3MEHSETCS BO BpeMEHHM. MakcumasbHas
CKOPOCTH ToJTbeMa oTMeuaeTcst Ha 4 cytku 3aroruienus - 0,75-0,90 m/cyr. B Hauarne u KoHIIE epuo-
Jla 3aTOTIEHHsI CKOpOCTh oabema Hrnke - 0,10-0,30 m/cyT.

[Tocne cMBbIKaHWS TTOBEPXHOCTHBIX OPOCHUTEIBHBIX BOJI C TPYHTOBBIMH, IIOJ 3aTOIUICHHBIM
Y4aCTKOM CO3/1a€TCsl CIUIOLIHOE BOJHOE TEJNO, BEPXHsIA MOBEPXHOCTh KOTOPOTO - YPOBEHb BOJIBI B Ue-
K€, HIKHSA - BOJOYITOPHOE JIOXKE TPYHTOBBIX BOJ. IIpu aTOM HabiroaeTcsi HEOCPEICTBEHHAS CBA3b
bE30METPUYECKOT0 JIaBJIEHUsS. B IPYHTOBBIX BOJAaX C FOPU30HTOM BOJBI B Y€KE M BEPTUKAIbHOU
bumpTpanuei, Koropasi COXpaHseTcsl IO KOHIa Mepruo/ia MpOMbIBKH. HekoTopble CHIKEHHS yPOBHS
IPYHTOBBIX BOJ] IPOUCXOMAT MEX/1y TaKTaMH NPOMBIBKH, KOT'/Ia B YeKH He nojaeTcs Boja. Ilpu noa-
JIep’)KaHUH TIOCTOSTHHOTO CJIOSI BOJIBI Ha TIPOMBIBAEMBIX YYaCTKaX YpOBEHBb IPYHTOBBIX BOJ MPHOOpE-
TaeT cTabMIIbHOE MOJIOKEHHE, MaKCUMaTbHO (Ha 0-20cM) mpuOIMKasch K HOBEPXHOCTH 3EMJIH.

[TonmxkeHne ypoBHS TPYHTOBBIX BOJ HAOJIOJAETCsl TaK)Ke B 30HE pajmyca JIeHCTBUS pabo-
TaOILEr0 BEPTUKAIBLHOIO JIpeHaXa. Takoe MOJI0’KEHHE YPOBHS IPYHTOBBIX BOJ] OOBSCHAETCS BIMSHU-
em CB/I, koTopast OTBOAUT CTOK JPEHAXHOU BOJBI OOJIBIIIE, YEM MOCTYIAET CBEPXY C 3aTOIJIEHHOTO
y4acTKa, 33 CUeT HUCXOSIINX (PUIbTPALIMOHHBIX TOKOB.

Ha muramMuKy ypoBHSI TPYHTOBBIX BOJI, HA TIOCEBAX XJIOMMYATHHKA OKA3bIBAIOT BIMSIHUE paboTa
CKBQ)XMH BEPTUKAJIBHOIO JpeHaXka M MPOBOJUMBIE MOJIUBBI. CKOPOCTh CIaja YpOBHS IPYHTOBBIX BOJI
npy paboTaIOMUX CKBaKMHAX BEPTHKAIBHOTO JpeHaXKa HAXOIUTCS B MPSMOM 3aBHCUMOCTH OT pac-
CTOSIHUS 10 BEPTUKAIBHOMU JpeHbl. YeM Ommrke HabroaTeIbHasi CKBaKMHA - TEE30METP PacIiONokKeH
K paboTaromieil ApeHe, TeM OOJbIle CKOPOCTh CHMYKEHHSI YPOBHSI TPYHTOBBIX BOJ M HaoOopoT. [Tpn
3TOM CKOPOCTbH CHIDKEHMS M3MEHSETCS B 3aBUCUMOCTHU OT IPaJMEHTa HANopa, KOTOPBIA CHIKACTCS C
YBEJIMUYCHNEM JIeOnTa CKBaXWHBI. B HauanbHBIA TIeproa pabOTHl CKOPOCTh CHIDKEHHUS Bcerna 0oib-
I1Ie, CO BpEMEHEM OHa IMOCTETICHHO YMEHBINAETCSI, H YPOBEHb cTadmam3upyercs (pucyHok 1).
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Pucynox 1. Ckopocts cHmkeHus: YI'B mociie mpoMbIBKH opolraeMbix 3eMelb Ha OY -2

OcenHuil mpeayOOpOYHBI Mepuo] sABJseTCs Haubosiee BaXXKHBIM B pab0Te BEPTHKAIBHOTO
npeHaxa. B 31o BpeMsa Heo0X01MMO B BO3MOYKHO CXKaTble CPOKU MOJATOTOBUTH OPOLLIAEMbIE YUACTKU
K MEXaHM3MPOBAaHHOW yOopke XjomyaTHUKa. DakTHYEeCKyr0 CKOPOCTh CHUXKEHHUS YPOBHS TPYHTO-
BBIX BOJI Ha y4acTKax B MPeayOOpPOUYHBIN MEPUOJ U3yYaIH [0 CTBOPAM CKBAXKUH, PACIOIOKEHHBIX
Ha yJIaJIEHUU OT BEPTUKAJIBHOM IPEHBl Ha PAa3IMYHOM paccTossHuu. HalnroneHus npoBoanin exe-
CYTOYHO C MOMEHTA MPEKPALIEHHs 110/1a4K BOJIbI HAa OPOILIAEMbIE YYACTKHU JI0 TOCTHKEHUS HEOOXO-
JUMBIX HOpM ocylieHHs. CHIKEHUE YPOBHS IPYHTOBBIX BOJ - CJIOXHBIM Ipoliecc, MPOUCXOAINN
KaK 3a CUeT OTTOKAa IPYHTOBBIX BOJ B pa0OTAIOIIyI0 BEPTUKAIBHYIO JPEHY, TaK M 3a CUET HCIape-
HUS C IOBEPXHOCTU IPYHTOBBIX BOJI U MOYBHL. [JyOuHa 3aneraHus ypoBHS I'PYHTOBBIX BOJl BHE Be-
reTallMOHHBIN (IIOCJIE TOJMBHOM) MEPHO 3aBUCHT OT MHOTHX (DAKTOPOB, TTIABHBIM U3 KOTOPBIX SIB-
JsIeTcsl APEHUPOBAHHOCTh TEPPUTOPUH.

[IpoMbIBKa 3aCOJIEHHBIX 3€MeIb MMO3BOJISIET HE TOJIBKO PACCONIUTh MOYBEHHYIO TOJILY, HO U
CHU3UTb MHUHEPAIM3ALUI0 TPYHTOBBIX BOX. J[eHiCTBUE IpeHa)ka U HAJIUYME CJIOS BOJABI BO BpEMS
IIPOMBIBKH, B TEUEHUE AJTUTEILHOTO MEPHO0/ia CO3/1at0T IPOMBIBHOM PEXUM, KOTOPBIH CITOCOOCTBYET
M3MEHEHUIO, KaK COJIEBOI'O COCTaBa MOYB, TaK U MUHEPAIM3AL[MU TPYHTOBBIX BOI.

Ha nouBax omnbITHOTO yyactka OY-2, nMeromux 00JbII0e UCXOIHOE COJIep KaHUE COJeil, B
NIEPUOJ, TPOMBIBKH ITPOU30ILIO YBEIMUEHUE MUHEPAIN3ALMNA TPYHTOBBIX BOJI 3a CUET BBIMBIBA CO-
neil GuIbTpallMOHHBIMU BOJAMHU U3 MIOYBOTPYHTOB 30HBI a3paliyH.

B nepuon Bo3nenbiBaHUS XJIOMYATHUKA HAOMIOAETCS OMPECHEHHWE BEPXHETO CJI0S TPYHTO-
BbIX BOJ. Tak Kak mpoliecc paccojeHHs] TPYHTOBBIX BOJ| MPOTEKAET 3HAYMTEIbHO MEJJIEHHEE YeM
paccoyieHHe OYBOTPYHTOB, TO ONPECHEHHE, IIPH KOTOPOM pECTaBpalysl 3aCOJIEHUE HE OllacHa, Mo-
KeT OBITh TIOCTUTHYTA JIUIIb NPU XOpoIIo padoTaromiei ApeHaxxHou ceTtu. VMcxonHas MUHepanu3a-
11l TPYHTOBBIX BOJl Ha OIBITHOM Y4YacTKE 10 Haydaja IPOMBIBKM HM3MEHsUIACh B mpezenax 5,446-
6,659 /7.

B nepuoa nmpoMbIBKM MUHEpaIU3alus TPYHTOBBIX BOJ Ha paccrossHUi 0-500 M OT ckBaxu-
Hbl BEPTUKAIBHOTO JIpEHAa)Ka YBEIMUMUBAETCA. YBEJINYEHNE KOHIEHTPALMU COJIe B TPYHTOBBIX BO-
Jlax MPOUCXOJIUT 3a c4eT MH(UIBTPALIMOHHBIX BOJ, BCIEICTBHE BBIHOCA COJIEH W3 30HBI a’3paluu
nouBOrpyHTOB. Ilocie AByX JieT BO3JENbIBaHUS XJIOMYAaTHUKA, MUHEPAIU3alusl TPYHTOBBIX BOJI, B
3aBHCUMOCTH OT PACCTOSIHHSI CKBaKUHBI BEPTUKAIBHOTO JIpeHaxa yMeHblmiaach Ha 2,010-4,978 r/n
M COCTaBWJIa: HAa ydacTKaxX BEPTHUKAJIBHOTO JapeHaka Ha paccrosauu 100 m - 4,978 r/m, 200 m -
4,719 r/mm, 300m - 2,399 /1, 400 M - 3,804 /1 1 500 M - 9/ 1,989 r/x (tabauua 1).

OpHol U3 3a/1a4 BEPTUKAIBHOTO JApeHa)a sIBISeTCs MOHMKEHHE 3epKaJla TPYHTOBBIX BOJ J0
3aJJaHHOTO YPOBHS M MOJIZIEpKaHue ero B HeoOXxoaumoe BpeMsi Ha TpeOyemoii riryoune. [Ipu pabdore
CKBA)KMH BEPTHUKAJIBHOTO JpEHaXka BOKPYT Hee oOpasyeTcs BOpoHKa aemnpeccuu. PaccrosHue, Ha
KOTOpPOE pacIpoCTPaHSETC BOPOHKA JEMPECCUHU, €CTh PaJANYC BIUSHUSA CKBAXHH BEPTHKAIBHOIO
npeHaxa. Hapsany ¢ apyrumu napameTpamu paguyc BIMSHHS SIBISETCS BaXXHOM XapaKTEPUCTHKOMH,
OT KOTOPOH 3aBHCHUT ILTOLIA/(b €€ 00CITY)KUBaHUSI.

Tabnuma 1. VI3MeHeHne MUHEepaIn3aliy TPYHTOBBIX BOJI HAa Y4aCTKaxX BEPTUKAIBHOIO IpeHaXa, I/11.
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Bpewms B3sTHs poOBI Paccr. AHHMOHBI
oT co; |Hco; | c~ | sof
CB/, m

Hcxomgnoe 0,028 | 0,361 | 0,784 | 3,260
[Teprox MpoMBIBKH 0,048 | 0,903 | 6,589 | 12,979
[Tocne mpoMBIBKI 0,024 | 0,415 | 0,639 | 4,416
B niepBbIii TOT BO3IEIBIBAaHUS XJIOMTYATHUKA, OPO- 100 0,018 | 0,366 | 0,930 1,774
CUTEJIBHBIN NEPUOJT

ITocie BereTaiMOHHOTO TIEPHOIA - 0,166 | 0,176 1,394
BTopoii roa Bo3aenbIBaHUs XJI0MYaTHAKA, OPOCH- - 0,080 | 0,180 0,530
TEJIbHBIN EPUOJT

ITon neiictBuem paboTaromiell CKBaXKUHBI BEPTUKAIBHOTO JAPEHaXKa N30BITOYHBIN ThE30MET-
pHUECKUIl Harmop Ha OOJIBIIMHCTBE OPOIIAEMbIX YYACTKOB CHI)KAETCS, CO3JJal0TCs YCIOBUS 11 00-
pa30BaHUsl HUCXOASIIUX (PUIBTPALIMOHHBIX TOKOB BOJIBI.

Boxkpyr BepTUKanbHON ApeHbl 00pa3zyeTcs AeNpecCUOHHAs BOPOHKA, (POPMUPOBAHHUE KOTO-

poii pu paboTe CKBaKUHBI 3akaHunBaeTcs 3a 8-10 cyTok (pucyHOK 2).
CkBaxuHa BEePTUKaNbHOro gpeHaxa

+1,01
0 qe—
10 )
20 s
s 3,01 g
g 4,0 g
£ 50 3
S 60 7
g 70
8.0
9.0
10,0
11,0 é
1%8 B NEpuoz, NMPOMbIBKM g
14:0 B nepuog opoLleHns
15,0
200 | 300 | 200 | 100 [ 100 | 200 | 300 | 400

PaccTossue no CBM, m
Pucynok 2. Cxema quHaMHKa ypOBHSI 3aJIETaHUs TPYHTOBBIX BOJI B 30HE JIEHCTBUS BEPTUKAIBHOIO

JpeHaxa

['myOuna 3aeranus ypoBHSI TPYHTOBBIX BOJ OT MMOBEPXHOCTU 3€MJIU B 30HE JIEUCTBHS CKBa-

JKUH BEPTUKAIBHOTO JpeHa)xa, aMILTUTY/a KoieOaHus, CKOpOCTh moabema u cnaaa YI'B npezacras-
JieHa B Tabsuie 2.

Tabmmna 2. [TapameTps! pexxnMa rpyHTOBBIX BoJl Ha OV -2

Paccrosiaue ot CB/I, M

[TapameTpsl pexnma YI'B 100 200 300 200 500
B nepuon npoMbIBKY: cpeTHUN, M 0,59 0,35 0,2 o -
AMITTUTYA KOJICOaHUS, M 0,60 0,40 0,25 0,15 0,05
CKopocCTh nogbeMa, M 0,10 0,16 0,24 0,35 0,50
CKOpOCTh Ccraja, CM/CyT. 0,90 0,72 0,54 0,40 0,20
B nonuBHOM nepuoa: cpegHuii, M 1,10 0,68 0,60 0,51 0,36
AMIUTya KonebaHus, M 1,30 0,86 0,75 0,64 0,56
CKOpOCTh MO/ IbEMa, CM/CYT. 11,8 10,3 14,4 16,0 19,0
CKopocTh criaga, CM/CyT. 7,6 6,5 5,3 3,6 2,7
BHeBereTanoHHBIN TEPHOJ: CPEIHHMA, M 1,92 1,66 1,50 1,86 1,69
AMIUIMTYa KOneOaHus, M 0,48 0,35 0,44 0,28 0,34

BepTukanbHblil [peHaXX U3MEHSET PEKUM MOA3EMHBIX BOJ B INTyOOKHUX TOPU30HTAX TOpaslio
JIOJIbILE, T.€. SBHO BBIPAKEHHOW BOPOHKH JETpecCcu He Habmrogaercs. B BereTallmoHHBIN nepHo,
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IIpY BO3/CIIBIBAHUH XJIOMMYATHUKA, B 3aBUCHMOCTH OT PACCTOSIHUSA 10 paboTaromiell CKBaXXUHBI BEP-
TUKAJILHOTO JpEeHa)a, BOAHO-(QU3UYECKUX CBOMCTB MOYBBI U TEPPACHOCTU YUACTKOB, BCTPEUAIOTCS
JIBa BHJIA PEKUMA TPYHTOBBIX BO/I.

[TepBrrit - aktuBHas 30Ha BausHus CBJI, paccrosaue ot ckBaxuubl 10 400 M. 31ech ypo-
BEHb TPYHTOBBIX BOJ HAXOJIUTCS B MPSIMOUN 3aBUCHIMOCTH OT BEITUYHMHBI [TOJIMBHONH HOPMEBI KYJIBTYP
XJIONKOBOTO ceBOOOOPOTa (XJIOMYATHUK, JIIOIEpHA, KYKYpYy3a) U MPOJ0JKUTEIBHOCTH paboTa Bep-
TUKAJILHOU JIPSHBI U KOJICOIETCS 3aBUCUMOCTH OT PACCTOSIHUS 10 CKBaxuHBI OT 0,8 10 0,3 M oT 1o-
BepxHOCTH 3emin. [Ipu paboTe BEpTUKAIBHOIO JApeHaXka, B 3TOH 30HE, MyTEM OTKAYKHU BOJABI U3
rIIyOOKMX TOPU30HTOB CO3JAIOTCS YCIIOBHS JUIsl 0Opa30BaHUs HUCXOISIIMX TOKOB BOJBI, 3TUM cCa-
MBIM CHH>KAeTCsl U30bITOYHBIN MbE30METPUUECKHII HATIOP U MOBBIIIAETCS 0011asi IPEHUPOBAHHOCTh
TEPPUTOPHUH.

Bropoii - naccuBHas 30Ha BIUSHUS BEPTUKAIBHOTO JPEHAXa, PACCTOSHUS OT CKBaXKUHBI 00-
aee 500 M. B mepuo/ monuBa u 10 KOHIIA OPOCUTEIBHOTO TIEPHO/Ia, YPOBEHb IPYHTOBBIX BOJ B 3TOU
30HE OocTaeTcs 0e3 CylecTBeHHBIX n3MeHeHuil. Konebanus ypoBHsS IpyHTOBBIX BOJ HAaXOISATCS B
npenenax 3-7 cMm.

BxiroueHneM CKBaKHMHBI BEPTUKAIBHOTO JpPEHaka B MEPUOJI IPOMBIBKU B pajuyce JIeHcT-
Bus 10 500 M cHUMaeTcsi HAMOPHOCTh TPYHTOBBIX BOZ. B mepnon npekpamienus Bogonoauu, aeii-
CTBUE CKBa)XMHBI Bo3pacTaeT U qoxoauT 10 700-800 M, ¢ MOHM)KEHHUEM YPOBHS TPYHTOBBIX BOJ| Ha
1,5-1,8 m B pagnyce 350-400M. B koHIIEe BereTamroHHOTO MEpUOJia P OTCYCTBUU BOJIOIOJIAYH,
HAOJI0/TaeTCsl TTOBCEMECTHOE CHUYKEHUE YPOBHS TPYHTOBBIX BOJ 10 TIyOWHBI 1,7-2,2 M B 3aBHCH-
MOCTH OT TE€PPACTHOCTH YYACTKOB M YIAJICHHUS UX OT paboTaromeil CKBaKMHBI, YTO MO3BOJISIET B KO-
POTKHE CPOKH MPOBECTH MEXaHU3UPOBAHHYIO YOOPKY XJIOMYaTHUKA. XapaKTep MPUTOKA TPYHTOBBIX
BOJl K CKB&KMHE BEPTHKAJIHHOTO APEHa)Ka M JIBUYKCHHUS TPYHTOBOTO TMOTOKA M3YYAIHCh MO Pa3HO-
[IIyOMHHBIM KyCTaM - Ibe€30METPOB.

Kornma ckBaxxmHa BEpTHKAIBHOTO JpeHa)ka HE paboTaeT, B MEPHOJ OCYIICHHUS MPOMBbIBae-
MBIX Y4aCTKOB, TPYHTOBBIE BOJIbI JIBUTAIOTCS B TOPU3OHTAILHOM HampaBieHUU. HanpaBnenue nBu-
KEHHS — OT 3aTOIUICHHBIX YYaCTKOB B CTOPOHY TOJIEH, T/Ie ellle He MPOBOIMIACh TPOMBIBKA. PaboTta
BEPTHUKAIBHOTO JIpeHaka U3MEHSET KapTUHY JBMKEHHUS TPYHTOBBIX BOJ. [locine Hauana mpoMbIBKU
3aCOJICHHBIX YYaCTKOB HAOJIOAAETCS BEPTHKAIBLHOE IBIKEHHE TPYHTOBBIX BOJ, TO €CTh YacTh
TPYHTOBBIX BOJI MEPEXBATHIBACTCS BEPTHUKAIHHBIM JIPEHAXKEM, a JIpyras 4acThb I'PYHTOBOW BOJIBI
JIBIDKETCSI B CTOPOHY, TJI€ €IIe He OCYIIECTBIISIIACh TPOMBIBKA.

B ocenHuii nepno1 MpouCcXoUT MOBCEMECTHOE CHUKEHUE YPOBHS IPYHTOBBIX BOJI, HAIIOPbI
10 BCel TITyOMHE TPYHTOBOTO MOTOKA CHIDKAIOTCSI 1 BBIPABHUBAIOTCS, HAOIIOIaeTCsl TOBKO HEe3Ha-
YUTENbHOE TOPU30HTAIBHOE JBMKEHNE TPYHTOBBIX BOJl. AHAIN3 JTUHAMHUKHU YPOBHS TPYHTOBBIX BOJ
MIOKa3bIBAET, YTO TPYHTOBBIE BOJBI UMEIOT YETKO BHIPAKEHHYIO PUTMHYHOCTD, aMIUIUTY/Ia UX KOJe-
OaHus u3MeHsercs B npeaenax 1,5-2,2 M. Camblif BBICOKMI YpOBEHb COOTBETCTBYET MEPUOTY MPO-
MBIBKH, @ HU3KHI OTHOCHTCSI K MEKIIOJTMBHOMY TIEPHOTY.
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VK 631.674
TEXHOJIOI'MYECKHUE U TEXHUYECKHUE OCOBEHHOCTHU IIOJIUBA PAC-
CAJJO-OBOIIHBIX KYJIbTYP, BBIPAIIUBAEMbIX KACCETHBIM CIIOCOBOM B
SAIIMINEHHOM I'PYHTE

Mumenko H.A. kaHau1aT TEXHUYECKUX HAYK, 3aB. OTIAEIOM,
denepalibHOE rOCyJapCTBEHHOE OIOKETHOE HAayyHOe yupexkaeHue Beepoccuiickuit
Hay4HO-HMCCIIEI0BaTENbCKUI HHCTUTYT CUCTEM OPOILIEHUS U CelIbX03BoiocHa0)eHus "Pagyra"
(®I'bHY BHUU "Panyra"), r. Konomua, Poccusi.

Kaccernslii crioco® BeIpaliuBaHus paccaabl UMEET PsiJi MPEUMYILECTB M0 CPABHEHUIO C BbI-
palMBaHUEM paccalbl B TPYHTE IICHOYHBIX TETUIUIL: HE TPeOyeTCsl TPATUTh SHEPTUIO Ha MPOrpeBa-
HUE MOYBBI, HY)KHO TOJBKO MOJOTPeTh TOpd, KOTOPHIM HAOWBAIOT SYCHKHU; HA PaBHOW IUIONIAU
MO>HO BBIPACTUTH OOJIbIIE paccaabl. [Ipu TpaIuIIMOHHBIX METO/AaX BBIPAI[MBAHUS C IM? Termbl
nostyyarorces 200-250 pacrenuit. [InotHoCcTh KacceTHo# paccanbst 900 wr./M%. D10 mo3BOIIET yBe-
JUYUTH BBIXOJ paccalibl ¢ €AUHUIIBI TIOMAIU B 3-4 pa3a ¥ BO CTOJBKO K€ pa3 COKPATHTh KOJUYe-
CTBO YKpBIBaeMbIX muiomazeil. Kaccetsr 6onee yno0HsI B paboTe, 0COOCHHO, IPU TPAHCTIOPTHUPOBKE
paccansl. [Ipu Bricagke U3 KacCeThl KOPHEBAsi CUCTEMA HE MOBPEXKIACTCS; paccaia BRIPACTAET 3aKa-
JICHHOW, KPEMKOU, CIIOCOOHOW MPOTUBOCTOSATH BETPEHON M XOJIOAHOW BECEHHEW Moroje; B Moje
pacTeHus U3 KacCeT pa3BUBAIOTCS PaBHOMEPHO, TaK HANPHUMEP KOYaHBI KAMyCThl OBIBAIOT CTaH-
JApTHBIMH, IPUMEPHO PABHOTO pa3Mepa U MacChl, YTO ynoOHO mipu yoopke. [Ipu kacceTHoM cmoco-
O¢ BBIpalIMBaHUsI paccajibl MHOTHE OMEpPallui MOKHO MEXaHM3UPOBAaTh, YTO 3HAYUTEIBHO COKpa-
IaeT 3aTpaThl PyYHOrO TPY/Ja U MOBBIIIAET KYIbTYPY MPOU3BOJICTBA, pACTEHUS 00Jiee YCTOMYMBHI K
Ooure3nsm [1].

KacceTrHas TexHOJIOTHSI BhIpaIIMBaHUS paccajbl OBOIIHBIX KYIbTYp BKJIIOYAET B ceOsl MOATO-
TOBKY TOYBEHHON CMECH, HAaOMBKY €0 KaCCET, 3alPaBKy WX MUHEPATHHBIMU yTOOPEHHSIMH, BHICEB
CeMsIH, TIoJiIep KaHue HEOOXOIMMOTO TEMIIEPATYPHOTO PEKMMa TTOYBBI U BO3yXa, B TOM YHCJIE 3aKa-
JUBAHUE paccajibl, €€ TOJIUB, MOJAKOPMKa, peam3arus. [Ipu pa3paboTke TEXHOJIOTUH TIOJIMBA BOAHO-
¢du3nyecKkre CBOWCTBA MPUMEHIEMBIX MOUYBEHHBIX CMECEl BO MHOTOM OMPEIEISIOT arpOTeXHUYECKHE
TpeOOBaHUS K PEKUMY OPOIICHUS M KaUeCTBEHHBIM IapamMeTpaM JOMKIS.

Ha mpakTtuke mpuMEHSIOTCS pa3iuyHble MOAU(DUKAIMK TOYBEHHBIX CMeced. XOpOUIMMH
CBOMCTBaMH 00JIaJjal0T MOYBOIPYHTHI UMEIOIIUE MOKa3arens miotHocty 0,2 - 0,7 r/em’, COJIEp)KAHHE
Bo3xyxa 20 - 30 %, npenensHyto BiraroeMkocTb 50-60 % u obmyto Bnaroemkocts 70 - 90% ot 00be-
Mma. Ilokazarens maoTHocTy 10 0,5 1/ cM® uMeroT pBIXJIbIE MOYBOTIPYHTHI, 0,5 - 0,7 r/em® — cpennwue, 0,7
-1,01/ oM’ — yIJIOTHEHHBIE U cBbIe 1,0 1/ cM® IUIOTHBIE [2].
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PI/ICYHOK 1 - Kaccera AJIs1 BbIpalllUBaHUW pacCaibl KaIlyCThbI sTYerKaMH

Pexxumbl opolleHus B 3aIMIIEHHOM TPYHTE JIOJDKEH oOeclieunBaTh pacTeHUs BOJOM B KOJIH-
YeCTBaxX, COOTBETCTBYIONINX (PU3NUECKON MOTPEOHOCTH B Pa3HbIX (ha3bl BereTalyu; Hauboee TOYHO
OCYLIECTBIIATh TpeOyeMoe peryIupOBaHUE BOIHOIO U, CBSI3aHHOIO C HUM IUTATEILHOTO, COJIEBOIO U
TETJIOBOTO PEKUMOB T04B. [loKazaTenyu kauecTBa MCKYCCTBEHHOTO JTOKAA U A3(PPEKTUBHOCTH MOJIHBA
JIOJDKHBI CO3/1aBaTh KOM(OPTHBIE THPOTEPMUUECKUE YCIOBUS ITpou3pactanus [1].

Jlnst paccansl paHHEH OETOKOYAHHOW M I[BETHOW KAIyCThl ONTHMAJIbHAs MPEINOIMBHAS
BJI&XKHOCTB [TIOYBOI'PYHTOB OT IOCEBA JI0 MOSIBIEHUs BCXOA0B paBHa 70-75% OT HauMeHbIIEH BiIaro-
emkoctu (HB), ot nosiBienus BcxoznoB 110 (a3er HamuBanus 60 - 65% ot HB, B ¢aze 2-3 muctoes 40 -
50% ot HB, B da3ze 4-6 nmuctren 60 - 80% ot HB [2].

OTMedeHHOE ompenenseT Uil KacCeTHOTro croco0a BBIPAIIMBAHMS PACCAIbl OBOIIHBIX KYIIb-
TYp psil 0COOEHHOCTEN TexHoMoruK nonuBa. [Ipu BeIpamumBaHuu paccajbl B siUelkax KacceT 00beM
MIOYBBI, B KOTOPOM Pa3BUBAETCS KOPHEBAsl CUCTEMA, MEHbILIE YEM IIPH TPYHTOBOM criocode. OT 3Toro
o0bemMa MpsIMO MPOIMOPIMOHATIBHO 3aBUCUT BEJIMYMHA MOJIMBHOW HOPMBI, T.€. OHA MEHBIIE MpU HUC-
noJjbp30BaHuu KacceT [3-6]. C ofHOM CTOPOHBI, 3TO BBIFOJHO, T.K. YMEHBILIAETCS pacXo/ BOAbI Ha MO-
JMB U SHEPrOeMKOCTb TEXHOJIOTUH IMOJHMBA. BMecTe ¢ TeM K J10’K/1E€BaIbHBIM CUCTEMaM IPebsBis-
10TCs1 O0Jiee BHICOKHME TPeOOBaHUS 10 TOYHOCTH BbIJAuu MOJIMBHON HOpMbI. Hanuune TBepabIx cTo-
POH SUEHKH MCKITIOYAeT MPOLECC TOPU30HTAIIBHOTO NepepaciipeesIeHNs MOIMBHOM BOABI MO IUIONIA-
JI1 U B KOPHEBOM CJIO€ MTOUBBI U MIPEIBSBIISAET 0COObIE TPEOOBAHUS K PABHOMEPHOCTH paclpeieIeHHs
nosxs. TIokasaTenb MIOTHOCTH MOYBEHHOMN cMecH B mpeaenax 0,2 - 0,7 r/cM?, HEKHbIE PACTCHHs
paccajbpl OnpeAessSoT HOpMaTUBHbIE 3HAUEHHSI AMaMeTpa Karlellb U MHTEHCUBHOCTH MCKYCCTBEHHOTO
noxs. JlokaeBanbHas cUcTeMa He JIOJDKHA JIOMYCKaTh COCPEAOTOUYEHHOIO CTEKAaHUs BOJBI C de-
MEHTOB OPOCUTEIHHOIO TPYOOIIPOBO/Ia M KapKaca TETUIMIIBIL.

ITo arporexHu4yeckuM TpeOOBaHHSIM IOKa3aTeIH KadecTBa JOXK/S JTOJDKHBI COOTBETCTBOBAThH
CIEeYIONMM 3HadueHusM: kodddumment s dexktuBHOrO TONMBa — He MeHee (,7; auaMmerp Kamenb
noxns — B npeaenax 0,4-0,6 Mm/MuH; 00pa3oBaHHE CTOKA BOJbI C KOHCTPYKTUBHBIX JIEMEHTOB JIOXK-
JeBaJIbHOW CHCTEMBI U TETUIUIIBI UCKITFOYaeTCsl.

OTMeueHHbIe KaUeCTBEHHBIE XapaKTEPUCTUKHU MOJUBA OMPEACIISIOT TEXHOIOTHYECKUE U TeX-
HUYECKUE MapaMeTphl Ui BHOBb MPOEKTUPYEMOTO U MOJIEPHU3UPYEMOTO J0K]IEBAIIBHOTO 000pyI10-
BaHMS TETUIUIL.

K noxxneBanpHBIM yCTaHOBKaM, MPOLIEANINM B MOCIETHEE BpeMsl SKCIEPUMEHTAIbHOE BHE-
JpeHue, paboTaloIM B JIBI)KEHHH M TIO3UIIMOHHO, JJIs IOJIMBA paccajbl B KacceTax CleayeT OTHe-
cru [7] A — 1, «Pocunka» u [IAY — T «Kooneparopy. Hoxnearenu A1 — 1 (Puc.2) u xomruiexT
«Pocunkay (puc.3) anpobupoBamuch B C3A0 «Cepruesckoe» Komomenckoro paitona, IIJY — T
«Koomneparop» (puc.4 u puc.5) B ITHO «loiimax» Jlyxosurikoro paiiona 1 AO3T «O3eps» O3epcko-
ro paifona MOCKOBCKO# 001acTu.
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[InanroBerit mokaesatens JII — 1 MoXkeT MPOBOAUTH OPOIICHUE TMO3UIIMOHHO U B JIBUXKE-
HuK. [IuTanue T0KaeBaTeNs OCYIMECTBIACTCS OT THAPAHTa OPOCUTEIBHON CETH HITH OBITOBOTO HACO-
ca mpu 3a00pe BOABI U3 EMKOCTH WJIH MOJMBHBIX BomoeMoB JIIII — 1 paGoTaer npu 1aBieHUU HA TUI-
pante P = 0,2 — 0,35 MIla, pacxoxa Boabl nipu padodyem napiienun Q = 0,4 — 0,8 1 /C, muprHa 3axBara
momany noymsa b = 15-20 M, ;ymaa 3axBara | = 40 M, Macca 10X AeBanbHOrO nuranra 19 xr.

Pucynok 2 - [llnanrossiii noxaesarens A1 — 1,0 Pucynok 3 - Komrekr o6opynoBanus «PocruHKay

Komruiekt «PocrHKa» COCTOMT W3 OBICTPOCOOpHOTO oOopymoBaHusi. PabounMu opranamu
MOI'YT CIIY)KUTh HU3KOHAIIOPHBIE JOXKJIEBAJIbHBIC AIIIApaThl U HACAAKUA KPYrOBOI'O U CEKTOPHOIO
JIECUCTBUSL.

% y 7

Pucynok 4 - [lepenBrkHas MAJIOMHTCHCHBHAS JTOKIeBabHas ycTtaHoBka [1JIY —33
1 —pama; 2 — onopa pamsi; 3 — nonwiti 6an, 4 — kamywka, 5 — bapaban,
6 — euympennsiss mpyoa; 7,8 — omeoo; 9,10 — kpan; 11,12 — nonusmunenosas
mpyoa @ 32, 1 = 50m; 13 —my¢pma; 14 — onopa, 15- dodcoesanvHuill annapam,
16 - cmonop

2
£
; ,_L : : .
5 3 \42
Pucynok 5 - TexHonmoruueckasi cxema roJjiuBa J10AeBajibHoN yctaHOBKO#M «J[1LI-1» amst oporre-
HUS B TEIUIMLAX Paccabl, BBIPAIMUBAEMON B KaCCETAX
1 - maecucmpans; 2 - 3amMok ¢ yniomHumenbHboiM KOIbYoOM U pedykmop, 3 - wiane nooavu 60-
ovl, 4 - kamywika,; 5 - AKOpb, 6 - OMKAOUUMDb YCMPOUCMBO, 7 - Ce2HEPOBO Koleco; 8 — 00xcoesab-

Has Hacaoka, 9 - Henodsudicnas Hacaoka, 10 - npusod bapabana; 11 — onoprnas avisca; 12 — na-
NPasIAIoWas vlica;
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HoxneBanbHas ycranoBka «I1Y — T» «Koonepatop» paboTtaer mpu pabouem TaBICHUU
Bozwl P = 0,1MIla; pacxon Boasl ipu padodem masneHuu odmuii Q = 0,14 1/cex. B kauecTBe m0%K-
Je00Pa3yIUX YCTPOUCTB MPUMEHSIOTCS KOPOTKOCTPYHHBIC e(ICKTOPHBIC HACAIKU KPYTOBOTO U
CEKTOPHOI0 JeicTBUA. Paguyc nmoavmBa ycTaHOBKOH 1O Kpyry 4,5 M, IJIONIAJb OPOIICHUS HA OJHOMN
no3uIuK 0e3 mepekpriTus 63,5 M2, BpeMst cTOSTHKM Ha TO3ULIMU ONPEEISACTCS BETMYUMHON MOJIUB-
HOHM HOPMBI (M), MOXKET MEHSTHCS OT 15 MUH TP MTOJIMBHOW HOpME M =2 M. [Tepemenienue yc-
TAHOBKM C TMO3UIIMHM HA MO3UIIMIO OCYIIECTBISETCS MOCPEACTBOM MOATITUBAHUS €€ 3a TPOC BPYU-
Hyro. Macca ycranoBku (cyxas) 20,4 xr. M3-3a Hanmu4usi pydyHOTO TPy/a, ONMPEACIISIONIETO MOBHI-
HICHHYIO TPYAOEMKOCTh MOJMBa, ycTaHOBKa «Kooneparop» [8] He HalLia MacCOBOTO MPUMEHEHUS
JUISl TIOJIMBA B TEIUIALIAX.

Kak moxazanu ucciieoBaHusl, 10KI€BATEIH HEOOXOAUMO YCOBEPIICHCTBOBATH IO TOBBIIIIE-
HUIO KQ4eCTBA U IPOU3BOAUTEIIBHOCTU. Y YUTHIBAsI U3JI0)KEHHOE, MOXKHO OTMETUTh, YTO IPUMEHeE-
HUE MEPEBUKHBIX CPEJICTB OPOIIEHHUS Paccajbl OBOIIHBIX KYJIbTYpP B BECEHHUX IUJICHOYHBIX TEIl-
JUIaX HaXOJUTCS B CTAJAMM OCBOCHHS U B OJMKaMIIKME roJibl MOTYT HalTH HIMPOKOE MPUMEHEHHE B
TEIUTHYHBIX XO3AUCTBaX. ITO OMPENEICHO TEM, YTO B IMOCJIECIHUE TObI BBIILIA U3 CTPOSI MHOTHE
MIPEAYCMOTPEHHBIE POEKTOM U MOCTPOCHHBIE pAHEE JI0K/I€BAJIbHBIE CUCTEMbI B BECEHHUX ILJIEHOY-
HbIX Teruiax. [1oguB ocyliecTBIseTCsl B TaKUX TEIUIUIAX PYYHBIM CIIOCOOOM C MPUMEHEHUEM
IIUIAHTA.
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YK 631.67
OTPABOTKA TEXHOJIOI'MH BO3IEJIBIBAHUS JIYKA
C IIPUMEHEHHUEM BOJOCBEPEI'AIOIIUX
TEXHOJIOT' M OPOILIEHUS

A.A. KanamHMKOB, KaH/IU/1aT TEXHUYECKUX HAYK
TOO «Ka3zaxckuil Hay4HO-HCCIIEA0BATENbCKUI HHCTUTYT BOJHOTO XO3SHCTBaY
r. Tapas,

B Ilocnanuu [Ipesunenra Peciyonuku «Kazaxcran B HOBOM peaqbHOCTH: Bpems aeiicTBuii»
ot 1 centsiops 2020 roma [1], ykazaHo, uto «...I[Totepu Bombl mpubmmxkarotes k 40% wu3-3a TOrO,
YTO CYILECTBYIOIINE cUCTeMbI opoleHus ycrapenu. /g Kazaxcrana, ¢ HapacTaromum AepUIMTOM
BOJIHBIX PECYPCOB, TaKO€ MoJIoKeHue He npuemiieMo». B Ilocnanum ['nmaBel rocyaapcrBa Kaceim-
XKomapra TokaeBa ot 2 centsiops 2019 roma [2], rae IIpe3uacHT 03By4HI HAlpaBiIEHUE Pa3BUTHS
OpOIIAEMOTI0 3eMJIEJIENINS ITyTEM IIMPOKOI0 BHEAPEHUSI BOJOCOEPEraroIMX TEXHOJIOTHI OPOIIEHNUS €
JIOBEJICHHEM OpoIaeMoi miomaau 10 3 miH. ra k 2030 roay.

BMmecre ¢ TeM, yuuThIBasi COBPEMEHHOE COCTOSIHUE CYIIECTBYIOILIETO OPOIIAEMOI0 3eMilee-
TS, HU3KUM YPOBEHb MPOU3BOJUTENBHOCTH TPyAa B OTPACid, HECOBEPILIEHCTBO HCIIOIb3YEMBIX
TEXHOJIOTH, a TaK’Ke€ HEJOCTaTOYHBIM YpOBEHb BHEJIPEHUSI COBPEMEHHBIX MHHOBALMOHHBIX BOJO-
cOeperaIrx TEXHOJIOTUI HE MO3BOJISIOT BECTH CEIbX03MPOU3BOICTBO HA MHTEHCUBHOM OCHOBE.

VHTEeHCHMBHOE BBIpAIllMBAHUE JIyKa BO3MOXKHO C MPUMEHEHHEM MEPCHEKTUBHBIX CHCTEM
OpOLIEHUS, B YACTHOCTU CHUCTEMBbI KaIl€JIbHOTO OpOIICHMS, KOTOpas XapaKTEpHU3yeTCs BBICOKOU
9KOHOMHUYECKOW M TEXHOJIOTHYECKOH 3P PEKTUBHOCTHIO.

[Ipu kaneabHOM OPOIIECHUM YIYUYIIAIOTCS YCIOBUS arpOTEXHHUKHU BCEX IMOJIEBBIX paboT: cO3-
JIaeTCsi BO3MOYKHOCTh OJIHOBPEMEHHOTO TMOJMBA U MEXaHU3UPOBAHHOH 00pabOTKH, YMEHBIIAIOTCS
3aTpaThl paboyeil CUIIbI MPU MOJIKMBE, 00ECIIeUnBaeTCsl 3HAUUTEIbHAs SKOHOMHUSI BoAbI 10 50%, mo-
ABJIIETCS BO3MOKHOCTh SKOHOMHOI'O BHECEHUS yI0OpEeHHI BMecTe C MOJMBHON BOJIOH, obecreyu-
BaeTCsl OJTHOPOJHOCTb PACIPENEICHHs BOJBI 110 BCEH JUIMHE Psifa, CHUXKAECTCA 3aCOPEHHOCTH COP-
HSIKAMH, YMEHBIIAETCs YIJIOTHEHHOCTh I'PYHTA, MOBBIIIAETCS YPOKAMHOCTh U yJIy4IllaeTcsl KauecT-
BO ypOXasl.

Hacrosias TeXxHOn0rus BO3A€bIBaHMs JIyKa PenyaToro npu KarneabHOM OPOLIEHMS IS yC-
JIOBUHM OKHBIX pernoHoB KaszaxcTaHa mpencTaBiiieT KOMIUIEKC B3aMMOCBSA3aHHBIX arpoTeXHUYe-
CKHX, TEXHOJIOTUYECKHMX W OpPraHU3alMOHHO-XO3AWCTBEHHBIX MEPONpPUITHH, pa3pabOTaHHBIX Ha
OCHOBE 00001I1IeHNs PE3YIbTaTOB COBPEMEHHBIX HAYUHBIX HCCIIEIOBAaHUN U NEPEIOBOTO OIBITA.

Pemenuem naHHOHM 3ajjaun SBISAIOTCSA: PAYUTEIBHOE MCIIOIb30BAaHHE BOJHBIX PECYPCOB,
YMEHbIIIEHHE TIOTEePh BOJIBI MPHU TPAHCIOPTUPOBKE, CHUKEHHE OOOCTpeHHUs AePUINTA MOTUBHON
BOJIBI 32 CUET M3MEHEHMsI CHCTEMBbl YNpaBJICHHsS BOJHBIMU PECYpPCAMM C YYETOM BOBJIEUYEHHOCTHU
BOJIOXO035HICTBEHHBIX KOMIUIEKCOB CTPaHBI B c(epe CeNbCKOro X03sHcTRa.

[Ipumenenne BomocOeperarmux Croco0OB OpPOIIEHUS MPUBEIET K pallMOHATBHOMY HC-
MOJIb30BAaHUIO BOJIbI, TPEAOTBPALICHUIO YKa3aHHBIX HETATUBHBIX SBJICHUM M COXPAHEHUIO IIOA0PO-
st ouB. Ilpu ATOM OIHUM U3 BaXKHEHIIMX YCIOBUMN SIBIISIETCSl CHH)KEHUE pacxojia BOJbI HA €1H-
HUILY IPOU3BEIEHHON MPOIYKIIUU U CO3AaHUE IKOJIOTUYECKH 0e30MacHON TEXHOIOTUH TOJIHBA.

Haubonee nepcrneKTUBHBIM HpU BO3ZEJIBIBAHMM OBOIIHBIX KYJIBTYp SIBJISIETCS KarelbHOe
opouieHue. BHeapeHue WHHOBALMOHHBIX TEXHOJIOTUH (KanenvbHoe opouieHue) B COBPEMEHHOM
CEJIbCKOM XO3SIIICTBE CTaj0 MPAKTHYECKH 00s3aTeNIbHBIM YCIOBUEM A 3((EKTUBHOIO BEICHUS
arpoOu3Heca, peHTa0eTbHOTO MPOU3BOJICTBA M MOTYYCHHS TapaHTUPOBAHHBIX CTAOMIIBHBIX YpOXKa-
€B.

B uncne nepcnexktuBHbIX KynbTyp B Kazaxcrane B cooTBeTcTBHM ¢ ['0Cy1apcTBEHHON Mpo-
rpamMmoii pa3Butusi AIIK (arponpomsinuienHoro komiuiekca) 2017-2021 aBnsercs Takke OBOIIHAS
KYJIbTypa JyK [3].
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[IpuMeHeHNEe NEpPCHEKTUBHBIX CHCTEM OpPOLIEHMs, TaKUX KakK KallelbHOE OpOLICHUE,
XapaKTepU3YIOIUXCS BBICOKOH 3KOHOMMUYECKOW U TEXHOJOTH4eCKOH 3(h(heKTUBHOCTBIO, O3BOJIUT
MHTEHCUBHO BBIPAIIMBATH YK B OOJBIINX MaciTadax.

Jlns ycnoBHH IOKHBIX perroHoB KaszaxcraHa TEXHOJIOIMs BO3JENbIBAaHUSA JIyKa IpHU
KaleJIbHOM ~OpOIICHHM BKIIOYaeT B ce0s Ha0op B3aMMOCBS3aHHBIX  arpOTEXHHYECKHX,
TEXHOJIOTUYECKUX U OpPraHU3allMOHHO-XO3SHCTBEHHBIX MEPONPUATHH, pa3paOOTaHHBIX HAa OCHOBE
IIEPEIIOBOTO OIBITA M HAYYHBIX HCCienoBanuii [4-11].

OtpaboTKka NpaBUIBHOTO INPUMEHEHHs BOJOCOEpErarolMX TEXHOJOIMH OpOLIeHHUs JIyKa,
HEBO3MOXKHA 0€3 MPaKTHYECKOro O0yUYEHHs U AEMOHCTPALUK 3TUX TEXHOJOTUH HETOCpPEJACTBEHHO
Ha y4acTKax (pepMepCKHUX XO3AHCTB.

JemoncTpannonHbiid yaactok (V) 6but oprannsosan B 2021 rony Ha 3emisax KX «Aiimay
B Kopnaiickom paitone KamObLICKO# 001aCTH.

KX «Aiima» pacronaraer BceM HEOOXOIUMBIM HAOOPOM CEIbCKOXO3SICTBEHHON TEXHUKH
JUI KQYeCTBEHHOTO U CBOEBPEMEHHOI'O NMPOBEACHUS arpOTEXHUYECKUX MEPONPUATHI, a TaKkKe He-
00X0IMMBIM HaOOPOM IPUMEHSAEMBIX BOJOCOEPEraIInX TEXHOJIOTHI OpolIeHHs (KarelbHOe Opo-
IICHUE).

OcnosHnas noocomoeka nousvl u noceg. O4eHb OOJBIIOE 3HAUCHHUE MPH BBIPALIMBAHUN JTyKa
UMeeT MOJroToBKa MmouBbl. HeT npyroil oBomHOM KynbTypsl 0ojee TpeGoBaTenbHOM K 00paboTke
MOYBBI, YeM JIYK. ITO OOBACHIETCS cIab0 pa3BUTON U MOBEPXHOCTHO PACIOJIOKEHHOW KOPHEBOU
CHCTEMOMH U OYE€Hb MEJICHHBIM POCTOM pacTeHUH B MEPBbII IEpHOJ MTOCIIE TOCEBA.

MHoroe 3aBUCHUT OT BBIOpaHHOHM cxema noceBa. HeoOGxoauma XOpoio MOAroTOBJIEHHAsS
1oyBa, 00paboTaHHas Ha 3a/laHHYIO [NIyOUHY € JOCTAaTOYHBIM KOJIMYECTBOM BJIaru U paboueil ka-
MUAJUISIPHON CUCTEMOM.

XKenatenpHO HE MPOBOAMUTH CYIIECTBEHHOM 00pabOTKU MOYBBI BeCHOH. Jlydinune pe3yib-
TaThl MMOJYYArOTCSl IIPU OCEHHEH BCHAIIKE IOJIs, KOIrZla OHO OCTaéTcs OTCTPYKTYPUPOBAHHBIM U
OJTHOPOJTHBIM.

Ocenvio nocie yOOpKH MpeAlleCTBEHHUKA MPOBOIUTCS JIIIEHUE MOYBBI HA MIYOHHY S5 —
8 CM JIyIIMIbHUKAMU WK JUCKOBBIMU OOpPOHAMH, 3TO MPEJOXPaHAEeT MOYBY OT UCCYIIEHUS, MPO-
BOLIMPYET NpOpacTaHue CeMsIH COpHAKOB. [Ipu 3acopeHnn 1osst MHOTOJIETHUMHU COpPHSIKaMHU (0COT
MOJIEBOM, TBIPEN MOM3YUYHil U Jp.) JIyLlIeHHEe MPOBOJIAT JIEMEIIHBIMU JTyIIniIbHUKaMu. [Tocie mpo-
pacTaHus COPHAKOB MPOBOJSAT BTOPOE JYIICHHUE.

BHaecenne MuHepanbHbIX ynoopenuii u gocdorumnca. Yepes 12-14 nueit npoBoasT 3s0:e-
BYIO BCIIalIKy Ha TiyOuny 27-30 cm. [{71s Bcnamky peKoOMeH1yeTcs IPUMEHSATh 000pOTHBIE TLTY-
I', KOTOpble He 00pa3yloT CBalbHO-pa3BajbHbIE OOPO31bI, MOJE MoTydaeTcss O0osiee BEIPOBHEH-
Hoe. Bemamka Ha 3506 (Kak ¢ 00OpPOTHBIM, TaK M C OOBIYHBIM TUTYTOM) BCETJia JIOJDKHA MPOBO-
IUTBCS B arperaTe ¢ KOJab4aTo-IIIOPOBBIMU KaTKAMH.

BripaBHuBaHue nosepxHocty nosis. [InanupoBka npoBoauTCs MoNepeK HalpaBieHUs Ia-
XOTBI, MO JMAarOHAIW M JAMAaroHaJbHO-NIEPEKPECTHBIM crocobaM. ExeronHoe BbIpaBHUBaHUE
OCYIIIECTBIISIETCS JITKUMU TutanupoBimkamu tuna MB-0, BII-8, K3Y-0,3. [IpoBoasar un3enena-
HUe Ha r1yOuHy 16-18 cM mnu riayO0oKyro KyJIbTHBAIUIO, YTO CIIOCOOCTBYET OoJbIIeMy U Oojee
PaBHOMEPHOMY HAKOTUJIEHUIO BJIaTd B 3UMHUN NIEPUOJ.

Becnoii Heo0X0AMMO A0XKIAThCA MMOKa MOJIE JOCTATOYHO BBICOXHET, YTOOBI MPUCTYIHUTDH K
pabote. bopoHoBaHue ¢ 1EeIbI0 OOPHOBI ¢ TPOPACTAIONIMMHU COPHSIKaMHU, BIPaBHUBAHUS MHUKPO-
penbeda MoYBbI U COXPaHEHHs! TIOUYBEHHOMN BIIard.

[IpennoceBHast KyiabTHBAIMs. TpaJullMOHHAs «BECEHHSS KYJIbTUBALUA» JellaeT OoJblie
IJI0XOT0, YeM xopotiero. O6pa3yercsi MHOTO KOMKOB, 0COOEHHO €CJI COIyTCTBYET Teriasi oro-
na. [Toz:xe, mpu ynaneHun KOMKOB — o0Opa3yeTcs BCEro JUiib caoi mbliid. ONTUMaNbHBIM YCIIO-
BHUEM SIBIISIETCSl CO3JIaHUE KYJIbTUBHUPYEMOTO CJIOSl B 3-5 €M, AJI ATOrO UCIOJB3YHOTCS JIETKUE
nmoyBooOpabdarTeIBaroImue opyaus. Takyro paboTy MPEBOCXOTHO MOTYT CAENATh 2-3 PSAIHBIC KYJIb-
THUBATOPbI, HA KOTOPBIX MOXHO PETyJIUpOBaTh IMyOHMHY 00pabOTKHM MOYBHI C NEpeAHEN U 3aaHeN
CTOPOHBI. BOJIBIIION IITIOC 3THX OPYIUN — BBICOKAs CKOPOCTh 00paOOTKM M OOJIbIas MIUPUHA 3a-
xBara. Paboune opransl JOJKHBI OBITH a0COJIOTHO MPSIMBIMH, YTOOBI CEMEHA COPHBIX pacTEHUI
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HE TONaJajiyi Ha MOBEPXHOCTh. VCIOab30BaHNe BEPTUKAIBHBIX WM TOPU30HTAIBHBIX KYJIbTHBA-
TOpPOB, YAaCTO B KOMOMHAIIMH C MPUKATHIBAIOIINM KaTKOM U pabOTalomUX HA MUHUMAIbHOU Tiy-
OUHE C BBICOKOI CKOPOCTBIO, MO3BOJISIOT TOCTUYb OTIMYHOTO PE3YJIbTaTa.

Buvibop nocesnoco mamepuana. Vicnonb3oBaHHe KadeCTBEHHBIX TMOPUIHBIX CEMSH IS
BBIPALIMBAHUS JIyKa TPU KarelbHOM OPOIICHHH — 3aJI0T U (yHAaMeHT Oynymiero ypoxas. JlaHHbie
HAYYHBIX YUYPEXKJIEHHH U OIMBIT OBOLIEBOTYECKUX XO3SIMCTB CBUIETEIbCTBYIOT, UTO MOTEHIIUATbHAS
ypOKallHOCTh TMOpHUIOB MHUHMMYM Ha 25% Bbliie, Hexenun y coproB. Cerogns B Kaszaxcrane
npezacrasieHo Oonee 40 copToB U rudpuaoB penyatoro Jiyka. [Iupokuii COpTUMEHT KaueCTBEHHBIX
CEeMsIH TIpEJIaraloT TaKXe Benymue cemMeHoBomdeckue kommanmu («Nunhemsy», «Rijk Zwaany,
«Bejo zaden», «Hacko», OO0 «Cunrenra», «Bayram tohum», «May» u np.). OTeuecTBEeHHBIM
OIIBITOM ITOATBEPIKICHA BBICOKAs IOTEHIMAIbHASL YPOKAMHOCTD CEMSIH TaKUX TMOPUIOB U COPTOB Kak
VYuusepco F1, Manac F1, Haittona F1, Tuora F1, Tamapa, banko, bypan, Banencuana, [dopa,
Baiipam 1 u ap.

Iloces. llpumeHeHuEe COBPEMEHHBIX TI'€TEPO3UCHBIX THOPUIOB U COPTOB 3IKOHOMHYECKH
OIIpPaB/IaHO TOJIbKO IPU HAIMYMU CESJIOK TOYHOI'O BBICEBA, COOJIIOJIEHUS] ONTHUMAJIbHOIO BOJHO-
MUTATEIBHOTO PeKMMa U 00eCTIeYeHHsI KOMIUIEKCHOM 3alIUThI paCTEHUIl.

[Ipopacraromiye ceMeHa BbIIEPKUBAIOT Temreparypy 1o - 2 C.

Cemena mpopacTaroT MpH JO00W TOJOXKHUTEIBHON TeMmreparype, HO mpu + 1+2 rpan.
MOSIBJICHUE BCXOJOB 3aTsATHBacTCs Ha Mecsi u 6onee. [Ipu +14+15 rpan, BCXoabl MOSBISIFOTCS Yepe3
nse Henenu. [pu + 20 + 22 rpaj. - yepes 6-8 aHei.

Bcexogpl Jyka BeIAEPKUBAIOT CHIKEHUE TEMIIEpaTypbl BO3yXa JI0 - 5 Tpal., pu
TeMIepaType HIKe - 5 Tpajl, BCXOAbI IOTU0aroT.

[Tocne oOpa3oBaHHs HACTOSILIMX JIMCTbEB PACTEHHS BbLIEP)KUBAIOT KPaTKOBPEMEHHOE
MoX0JI0JaHue /10 - 6-8 rpan.

Cesinkn Tounoro BeiceBa (Gaspardo, Stanhay, Agricola Italiana, Accord u ap.) obecrieunBaroT
ONTUMANIbHYI0 TycToTy moceBa (0,9-1,2 muH. pacTeHwii/ra, B 3aBHCHUMOCTH OT pa3Mepa CEeMsH
IIPUMEPHO 5-6 KT) U TIyOHHY 3a/1€1Ku ceMsH (2-2,5 cm). Haumyummii cpok noceBa B 3aBUCUMOCTH OT
MOTOTHO-KITMMAaTHYECKUX YCIOBUI PETMOHA BBIpAIIMBAHUS — BTOpasi IeKaJaa MapTa — rmepBasi JeKaia
arpernsi. 3ama3bIBaHUE C TIOCEBOM Ha OJIHY JIEKay CHIDKaeT ypoxkaid Ha 15-20%.

[lo HamMM AaHHBIM, a TaKXe MO OMNBITY MEPEJOBBIX KPECThSIHCKHX XO3SIMCTB, Hauboiee
TEXHOJIOTUYHBIMM Ha KallelbHOM OpOILIEHUM sBIseTcs 4 psaHas CABOEHHas CXeMa IoceBa JyKa
(pucyHok 1).

[Tnrocel 310 cxeMbl: OoJiee erkas MexxaypsaaHas o0paboTKa, OHOPSIIHBIN COLUTHUK MOXKET
paboTtaTh B 0ojee BIAXHBIX YCIOBHUAX. | J1aBHOE MPEUMYIIECTBO — PETYIUPOBKA CESUIKH: OOJIbIIIe
paboyero nMpocTpaHCTBA MEX]y BBICEBAIOIIMMU allapaTraMy, YTO MO3BOJISET MOJOXKUTh CEMEHA U
KaIlleJIbHbIE JIMHUU 00Jiee paBHOMEPHO U YBEIMYHUTH IJIOIA b ITUTAHUS.

Opnako /Ui Takoi cxembl HEOOXOJUMBbI TMOPHIBI JyKa — XOPOLIO pa3ABUTaOIIUECs B
psaKe.

_
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PI/ICYHOK 1-4-x pAaaHasg CABOCHHAA CXEMa IMOCAAKHU JIYKa

Jlns HanOosiee MOJHOTO HCHOJBb30BaHUS MPEUMYILECTB KaleIbHOro OpPOIIEHHUS, MOHTaX
CHCTEeMbl W YKJIAJKy HOJHMBHBIX TpPyOOIPOBOJOB HEOOXOAWMO MPOBOAUTH OJHOBPEMEHHO C
noceBoM. Hambouee 1nienecoobpa3HbIM SIBISETCS YKJIaAKa MOJUBHBIX TPYOOIPOBOAOB Ha TIyOHHY
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2-3 cm. [Ipu BhIIIEyKa3aHHBIX cXeMaX MOCEeBa OMH IMOJTUBHON TPYOOIIPOBO C PACCTOSTHUEM MEXKTY
KaneJabHbIMUA BOJOBBIMYCKaMH 15-20 cM paBHOMEpPHO YBJIAXHSET IBE TOCEBHBIE CTPOUKH.

JUig Jyka mpuUMeEHseTCsl LIMPOKOIIOJIOCHAsi cxeMma IoceBa. Ha kameiabHOM OpoOILIEHUH Ha
OJIHOI1 MOJIOCE YKIIAABIBAIOTCS JIBE TPYOKH C pacCTOSIHUEM MEXy HUMU 60 cM. (PUCYHOK 2).

[Tocne moceBa U MOHTa)ka CHUCTEMbI OPOILICHHUSI PEKOMEHIYETCS MPOBECTH NMPUKATHIBAHUE

TOYBBI ¥ TTOIHB HOPMOit 100-120 M3/ra.

Cucmema _xaneivHo20 opouwienus u e€ ocHogHble 2iemMeHmbl. VIHTEHCUBHOE BbIpAIlMBaHUE
JyKa CBSI3aHO C HIMPOKOMACIITAOHBIM NMPUMEHEHHEM CHCTEMBI KalleJIbHOTO OPOIICHHUS, KOTOPOE
XapaKTEePU3YEeTCsl BBICOKON AKOHOMHYECKON M TexHojormdeckod sddextuBHOCTHIO. KamemsHoe
OpOLICHHE — 3TO SKOHOMHOE HCIOJb30BaHHWE BOJHBIX pecypcoB (3koHoMusi Bouabel 10 50 %) B
CPaBHEHHH C TPAJAULUOHHBIM OPOLIEHUEM.

Pucynok 2 — IloceB nyka npu KaneiabHOM OpOILLIEHUU

K monoxurenbHBIM ArpOTEXHUYCCKUM CBOMCTBAM KamelbLHOTO OpOIICHUA MOXHO OTHECTHU
BO3MOXHOCTh PETYJIMPOBAHUS TIYyOWHBI YBIQKHEHUS, CHI)KEHHE PUCKA IMOPAXKEHUS pacTeHUi
00JIe3HSIMH, OTCYTCTBHE KOpPKH, a CJIEIOBAaTENbHO, W 3aTpaT Ha €€ pas3pylleHHe, CHUKECHUE
KOJINYECTBA COPHSKOB, BBICOKMH ypoXkail 3a c4éT mpuMeHeHus (epTUraluu ¢ ONTUMaJIbHBIMHU
A03aMU U COOTHOLICHUEM DJJICMCHTOB NHUTAHHUA IO IEpUOJAaM BbIpAllMBAHUA, C O)IHOBpeMeHHOﬁ
skoHoMHeH a0 50% ymoOpeHuii B mepecueTe Ha €IUHHUIYY MNPOAYKLUUH, HPEIOTBpaLIeHHE
3arpA3HCHHA I'PYHTOBBIX BOJ U ITOBTOPHOI'O 3aCOJICHUSA ITOYBBI.

KamnenbHoe opoleHne xapakTepusyeTcs CIEAYIOUIMMU MpPeuMyIIecTBaMH Hepea APYyTUMHU
croco6aMu IMoJIMBA.

Aspayusa nousvi. He IporCXOIUT MepeyBIaXHEHUS MOUYBBI, 3TO 00eCHeuynBaeT MHTEHCHUBHOE
JbIXaHWE KOpHEH Ha MpOTSHKEHUH BCEro ILMKIA POCTA, HE IPEphIBAIOIIEECs] BO BpeMs MU
HEMOCPEeACTBEHHO Mocie opomieHus. [TouBeHHBII KUCTOPO/] MO3BOISAET aKTUBHO (PYHKIIMOHUPOBATh
KOPHEBOM CHUCTEME.

Kopnesasa cucmema pa3BuBaeTcs Iydlle, 4yeM MpU JIIOOOM JIPyroM CIOCOO€ OpOIIEHUS.
OcHOBHas Macca KOpHEH cocpeoTauMBaeTCsl B 30HE KaleJbHUIL, KOPHEBAs CHCTEMa CTAHOBUTCS
0osiee MOYKOBATOM, C OOMJIMEM AKTHBHBIX KOPHEBBIX BOJIOCKOB. YBEIMUYUBACTCS MHTEHCHUBHOCTD
NoTpeOsIeHNs BOJIbI U IUTATENbHBIX BELIECTB.

Ilumanue. PacTBopeHHBIE YJOOpEHUS BHOCATCS HEITOCPEICTBEHHO B KOPHEBYIO 30HY BMECTE C
nosuBoM. [Iponcxoaut GbICTPOE U MHTEHCHBHOE IOIVIOMEHUE MUTATENbHBIX BEIIECTB. DTO CaMbli
3¢ ¢dexTuBHBIN croco0 BHECEHHs YIOOpeHHI B 3aCyLUIMBBIX KIMMAaTHUYECKHX YycloBHsX. Kpome
TOTO BHECEHUE YAO0OpeHHil ¢ ¢Qepruranmeil BO3MOXKHO [aXke€ B YCIOBHSIX CHIIBHBIX OCAIKOB.
Koapduument wucnonpzoBanus yaoOpeHUH Npu QepTUranuu 3HAYUTENbHO BBIINIE, YeM IpU
O0OBIYHOM BHECEHHH.

3awuma pacmenuii. JINCThST pacTeHUH HE YBIIAXHSIIOTCS, KaK MPU JOXKIEBAHUH, CHUKACTCS
BEPOSITHOCTh PAcIpOCTpaHEHUs O0Je3HeN, MHCEKTUIUIbI U (YHIMLIUbI HE CMBIBAIOTCS C JIUCTBBIL.
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Aepomexnonocus. KanenpHbId TOJUB TIO3BOJIIET OCYIIECTBISATH OOpabOOTKY TIIOYBHI,
OTIPBICKUBAHUE U cOOp ypokasi B Jt000€ BpeMs, HE3aBUCHUMO OT MPOBEACHMS OPOILIEHUS, TaK Kak
YYaCTKH TOYBBI MEXAY PSIaMH Ha MPOTSHKEHUH BCETO CE30Ha ocTaloTcsi cyxumu. He oOpasyercs
MOYBEHHAsl KOPKa, COXPaHSIETCsl CTPYKTYpa MOYBbI IIPU MOJIMBE.

IIpeoomepawenue spozuu. KamnenbHoe OpOLIEHHE AAET BO3MOYKHOCTb IPUMEHATH MOJIUB Ha
CKJIOHAX WMJIM y4acTKax CO CJOXHOW Tomorpadueii, 6e3 coopyKeHHUs CIEeUHATbHBIX YCTYIIOB WU
IepeHoca Io4Bbl.

3nauumenvras sxoHomus 600vl. IIpu KanelIbHOM OpOILIEHUU BOJAA SKOHOMHTCA B 2-3 pasza B
CpPaBHEHHH C JOKICBAaHMEM M TIOBEPXHOCTHBHIM moyimBoM. KoadduuumeHnt morepu Biaru mnpu
KaleJbHOM OpOILIEHWH Ha HUCHapeHue W uHuibTpauuto, He Oonee 5%, mpu TPagUIIMOHHOM
OPOIIICHUH U TOKIeBaTbHBIMU MamHaMu — 110 40-50%;

—  CO3/aI0TCsl ONTUMAJIbHBIE YCIOBHUS BIQKHOCTH IOYBBI;

- YBJI@XHSETCA TOJIBKO MPUKOPHEBas 30Ha pacTeHuid, ot 40 1o 60% o6béma ob1eit
TUIOIA/IN;

—  OTCYTCTBYIOT MOTEpPH OT MEPUPEPUITHOTO CTOKA BOIBI.

Pannee cospesanue. Ilpu kamenbHOM OpOLICHUHM TeMIlepaTypa MOYBBI BBIIIE, Ye€M IPU
JOKICBAaHUH, IOATOMY MOYKHO TIOJTyYUTh 00JIee paHHHNA YpOKau.

Duepeemuueckue u mpyoosvie 3ampamsl. yMEHbIIAIOTCS TPYAOBBIE 3aTPaThl Ha IPOBEJCHHE
MIOJIMBOB; ME/IJICHHAS 110/]a4a BOJBI 00ECTIEYMBAET IKOHOMHIO SHEPTHU U TPYOOIIPOBOJIOB; CUCTEMA
c1a0o0 YyBCTBUTENbHA K MA/ICHUIO JIABJICHHS B TPYOOIPOBO/IE.

B03MOKHOCTB BBIpAIIMBATh PACTEHUSI HA YMEPEHHO-3aCOJICHHBIX TI0YBAX, MIPUMEHEHHE IS
MOJIMBA CIa00COICHOMN BOJIBI.

[Ipr xamenbHOM OpOIIEHHH TPOMCXOIUT HMHTECHCHBHOE BBIIIENAYMBAaHUE COJEH BOJIM3U
KanenpbHUI. HakoruieHue coieil mo KpasiM HE OKa3bIBaeT CJIMIIKOM CHIJIBHOTO BO3ACMCTBUS Ha
pa3BuTHe pacTeHU. Bosia u nurarenbHble BELECTBA MOTJIOMIAIOTCS YaCThbi0 KOPHEBOW CHCTEMBI U3
BBIIIIEJIOYEHHBIX 30H MTOYBHI.

C Hcnonb30BaHUEM CHCTEMBI KalleIbHOIO OPOLIEHUS U (ePTUTALIK JTOCTUTAETCs: BBICOKAsS
ypOKaltHOCTh; ObICTpast OKymaemocThb 3aTpaT; B 1,5-2,0 pa3za cokpaiatroTcsi MpOHM3BOJCTBEHHBIE
3aTpaThl.

IIpu xamenbHOM OpOILIEHHH OCYLIECTBISETCS TOYHOE JI03UPOBAHME IOCTYIUIEHUS BCEX
HaXOJSIIMXCS B pPacTBOpe YAOOpEHHH, B TOM YHCJIE C IOMOIIBIO CHCTEM aBTOMAaTHUYECKOTO
peryaupoBaHUs KOJIMYECTBA IOAABAEMBIX YAOOpEHUH, KOHTpoJb MoKa3aTens 3aganHoro PH
paboyero pacTBOpa, KOHTPOJIb KOJIMYECTBA PACTBOPA HA €AUHUILY TUIOLIAIA OPOILIEHUS.

OcHoBHbIE IpenMylIecTBa (hepTUTALIUU IIPU KAIEJIbHOM OPOIIEHUH Mepel TPAJUIMOHHBIMU
METOJJaMU BHECEHHUS yI0OpEeHMil cienyrolue: MO3BOJISIET NOIEPKUBATh B MIOYBEHHOM pacTBOpe
HEOOXO/MMBIH YPOBEHb KOHIIEHTPALMU 3JIEMEHTOB NMUTAHHs B MOYBAX C HU3KOW MOTIOTHTEIBHOM
CIOCOOHOCTBIO U HU3KHM COJICPYKAHHEM SJIEMEHTOB IMUTAHMS, S)KOHOMUT 3aTPAThl TPYAA U SHEPTHH
Ha BHECeHHe ynoOpeHMH; 3(p(PEKTUBHO HUCIOJIB3YIOTCS YAOOpEHHs; MpEeIoTBpallaeT 3arps3sHeHHe
TPYHTOBBIX BOJ, YTO HE CO3/1a€T YCIOBUM I BTOPUYHOTO 3aCOJICHHUSI MIOYBBI.

B nannoe Bpems 0a3zoBasi KOMIUIEKTAIMS CUCTEMbI KaleJIbHOIO OPOILICHHUS COCTOUT M3: —
MCTOYHMKA BOJIOCHAOXEHMs (HAaCOCHAs CTaHIUs); QUIBTPOCTAHIIUY; Y3Jia TOJTOTOBKH U BHECEHUS
yI0OpEeHMIi; MarucTpajJbHOTO TPYOONPOBONA; PETYISATOPOB AABICHUS; PAa3BOJHOIO TPyOONpPOBO/IA;
KJIarlaHa BBICBOOOXK/IEHUSI BO3/yXa; COCTUHUTENIHON M 3allOpHOM apMaryphl; KaleJbHbIX JIMHUM;
KOHTPOJIbHO-U3MEPUTENLHBIX TPHOOPOB.

Hacocuvie cmanyuu ObIBAIOT pa3HBIX THUIIOB, HO Haubosiee paclpoCTpaHEHbl MOTOMOMIIBI
(Tu3enbHbIe WM OEH3UHOBBIE) U AJEKTpUUEcKHe Hacochl. K uncity OCHOBHBIX TpeOOBaHMI K Hacocy
MOXHO OTHECTH: IPOU3BOIUTEIBLHOCTH (M3/q), HCXOJHOE JaBlIeHHE (arM.) U SKOHOMHYHOCThH B
noTpebIeHNH Kak TOTuiMBa (J1/4), Tak u dnekTpodHeprun (kB1/4) (pucynox 3).

MeTtoauka pacueTa U SKCIUTyaTalisl CUCTEM KareJabHoro oporieHus. Ha ocHoBe cocTtaBa
MIOYBBI ¥ BOJBI, IJIOLIA/IM BRIPALIUBAHMS JTyKa U (PUPMBI-IPOU3BOIUTENS 000PYAOBAHUS CUCTEMBI
KareJbHOTO0 OPOUICHHS MPOBOJUTCS HETIOCPEICTBEHHO pacueT caMOW CHUCTEMbl, UCHOJb3Ys clie-
TYIOUIMHA TOPSIIOK NMPOEKTUPOBAHMS: MPEABAPUTEILHBIA pacdyeT BOAONOTPEOICHUS; pacueT Ko-
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JTUYECTBA OPOCUTEILHOM TPYOKH Ha y4acTOK, COTJIACHO CXEME TOCAIKU; JISJICHUE y4acTKa Ha 1Mo-
JTUBHBIC OJOKM (YYHUTHIBACTCSA JJIMHA PSJIOB, MOIIHOCTH Hacoca, JAeOET CKBaXXUHBI); MOA00D
¢GuIbTpoCTaHIMH (YUUTHIBACTCS PAcXo] BOJABI MO OJOKaM, )KelaeMoe BpeMs MOJMBa y4acTKa);
0I00p MaTePUAIOB MAarMCTPAIBHBIX U PA3BOASIINX TPYOOIIPOBOIOB.

Jlyis Havama ompenessiioT MaKCHUMalbHYI0 €XKETHEBHYIO MOTPEOHOCTh B BOJE C IENBIO
MIPOBEPKH BO3MOXHOCTEH BOJOMCTOYHHKA, BEIOOpA HACOCHON CTAHIIMH, (PHIBTPOCTAHIIMH M OC-
TaIbHON QypHUTYPBI.

Pucynok 3 — HacocHble cTaHIIMU 711 CUCTEMBbI KarelbHOTO OpOILEHHS
Ha rore Kazaxcrana 3a MakCUMaJIbHYIO €KEAHEBHYIO OPOCUTENIbHYIO HOPMY IIPH Karmelb-
HOoM oporrenud npuaumarT 100-120 m3/ra. Micxons u3 3TOT0, ¥ IPOU3BOIAT NPEABAPUTEITHHBIN

pacuer NponyCcKHOM BO3MOKHOCTH (PUIBTPOCTAHIIMU 1O (hopMyIIe:

120 @ fza %S

Q == &)
. 3/y-
rae: Q - IPOITYCKHAsl CIOCOOHOCTh (DMUIBTPOCTAHIINU, M /U;
S - IJIaHUpyeMast IJI0IAAb OPOLIEHHUS, Ia;
T - IUTAaHUpYEMOe BpeMs pabOoThl CUCTEMBI B CYTKH, 16-20 u.

Hcxons u3 momydeHHBIX PE3yNbTaTOB Takke MOJ0MpaeTcss HacocHas cranuus. [IpousBo-
JIUTETHLHOCTh N30MpaeMoro Hacoca (M3/‘—I) JOJDKHA OTBEYATh MaKCHMAJILHOM MOTPEOHOCTH ydacT-
Ka B Bojie. PekoMeHnyeTcst BBIOMpaTh HAcOC € 3a1acoM MPOU3BOAUTENHHOCTH (0K0I0 10%).

Crnenyet oOpamarh 0co00€ BHUMaHUE Ha TEXHUYECKYIO XapaKTEPUCTUKY HACOCa OTHOCH-
TEIHHO MUCXOTHOTO JAaBIEHUS — OHO MOXET OBITh YKa3aHO 0e3 yueTa mojbeMa BoAbl (IIPH MOIb-
eme Bozbl Ha 10 M TepsieTcst 1 aT™.), a Ha BX0Jie B (PHIIBTPOCTAHITUIO TABJICHHE JOJIKHO OBITH HE
MeHee 2-3 aTM.

Ecnmu ncTOYHMK BOIOCHA0KEHUS MTO3BOJISIET 00ECTIEYNTh PacUeTHBINA pacxo]l BOABI, Iepe-
XOJIAT K CIEIYIOIIeMYy dTamy pacyeTra mpoekra. PacueT koimuecTBa OpoCHUTEIbHOW TPYyOKH Be-
JIETCSI, C YIE€TOM BO3/ICIIBIBAEMOM KYJIBTYPHI, B HAIlIEM ClTydae JTyKa.

Jlnis myka, ¢ y4eTOM BO3JIEIBIBAEMOM TUIOIIAIA U CXEMBI MOCAJIKH, PACCUUTHIBAETCS TO-
TpEeOHOCTh B OPOCHUTEIILHON TPYOKE:

Sg-10000
Lt =
L

@)
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rae: Lt - MOTPEOHOCTh B OPOCUTEIIBLHOU TPYOKE, M;
Sk - IUIOMIA/b BO3/IEJIBIBAEMOTO JIYKa;
L - pacCTOsTHUE MEXIY OPOCUTEILHBIMU TPYOKaMH (CXeMa MOCAIKH).

Pa30OuBka ydacTka Ha MOJWUBOYHBIC OJIOKM WU 30HEL [lpm pa3OuBke ydacTka Ha MOJIH-
BOYHBIC OJIOKM HEOOXOJMMO 3HATh, YTO MaKCUMalIbHAs TPOITYCKHAsi CIIOCOOHOCTh MarucTpalib-
HOTO 3pyKaBa LAY FLAT 4" cocransier 80 m°/4, a nporyckHas criocobsocts - LAY FLAT 3" —
40 m°/4. B 0coObIX ciydasix BO3MOJKHO IOBBIIICHHE IMPOIYCKHOW crmocoOHoctn Ha 10-15 %.
CrenoBarenbHO, BOJONOTPEOICHNE OTHOTO TOJMBHOTO 00K, HE JOJDKHO MPEBBIMIATH MPOIYCK-
HOI BO3MOXKHOCTH TPYOOTIPOBO/IA.

3aBHCUMOCTB JIJIsl pacyeTa pa3MepoB MOJTUBOYHOTO OJI0Ka, Ta:

== 3)
10-q
rae: Qt - IIPOITYCKHasi CIIOCOGHOCTD Pa3BOJHOIO TPYGOIIPOBOAA, M™/d;
L - paccTosiHUE MEXY OPOCUTEIBHBIMHU TPyOKaMu (CXeMa MOCaaKu), M;
X - paccTosIHUE MKy SMUTTEPAMH OPOCUTEILHOUN TPYOKH, M;
q - HOpMa BBUIMBA OJTHOT'O AIMUTTEPA JI/4.

Janee omnpenensieTcsi NpeABapUTEIbHOE KOJIMYECTBO IMOJIMBOYHBIX OJOKOB. [l 3TOrO
OOIIYIO MIOIIA b BO3/IENIBIBAEMON KYIBTYPHI IEISAT Ha pacUETHYIO MJIOMIAAb OJI0KA U OKPYTIISIOT
B CTOpOHY yBenu4eHus. [IpM HEBO3MOXHOCTH Pa3MEUICHUS MM SKOHOMHYECKOHW Helenecooo-
Pa3HOCTH PAcueTHOTO KOJMYECTBA MOJMBOUYHBIX OJIOKOB MIYT HA YBEITUYECHHE UX KOJIHMUYECTBA.
Jlnist onpeenieHus pacxo/ia BOAbI Ha TEKTAp MOJIb3YIOTCS CIEIYIONIEH 3aBHCUMOCTBI0, M3/4:

10-q

W=— 4)
Lrx

CJ'IG,I[YI—OH_II/Iﬁ 9Tall — ONPCACIICHUC T'COMETPHUUYCCKUX PA3MCPOB IMMOJIUBOYHBIX 6J'IOI(OB.

MaructpajibHbIil TpyOOIPOBOJI, MOXKET NMPOXOJAUThH Yepe3 MOJMBHOM OJOK M0 cepearHe (WK co
CMEIIEHUEM ), WM 110 TPaHHULIE TIOJIUBHOTO O10Ka. bojee BHIT01HO, B OOJIBIIMHCTBE CIy4aeB, pas-
BOJHOM TpyOOIIPOBOJ pacrojararh Mo cepeiMHe OpoIIaeMoro 0J0Ka ¢ IByCTOPOHHEHN pa3BOJIKOM
OpPOCUTENBHBIX TPYOOK, M3-3a BBICOKOM CTOMMOCTH TpyOompoBoja. OmHaKo, Henb3sl 3a0bIBaTH,
YTO y KalleJdbHOU JIEHThI €CTh OIpaHUYeHHE MAaKCUMaJIbHOW JJIMHBL. B OTHENbHBIX ciaydasx 3Ko-
HOMHYECKH OoJiee 11e1eco00pa3Ho 0JIHOCTOPOHHEE PACIIONOKEHHE OPOCUTENbHBIX TPYOOK OTHO-
CUTEJIHHO Pa3BOJHOTO TPYOONPOBOa MPU HEYAOOHON KOH(PUTYpAIMH OIS U BRICOKHX 3aTpaTax
Ha MarucTpajbHble TPYyOOIIPOBO/IBI.

Bropoii ¢akrop, BAMSIOMINI Ha T€OMETPUUYECKUE pa3Mephl MOJUBHBIX OJIOKOB - 3TO TEX-
HUYECKasi XapaKTepUCTUKA OPOCUTENIbHON TpyOkH. MoXHO 3a7aBath 5-15 % HepaBHOMEPHOCTHIO
nosivBa. [{ist camoit MaccoBOM, OpOCUTENBHOM TpyOKH (InameTpoMm 16 MM, HOpME BBIJIMBA IMUT-
tepa 1,2 n/4 u paccrosHuem mexay smurrepamu 0,3 M) npu HepaBHoMepHocTH 10 % Makcu-
MajbHas JUIMHA TTOJMBHBIX JIMHUN cocTaBisieT okosio 150 M. Takum oOpazoM, HEOOXOAMMO H3Y-
YUTh TEXHUYECKUE XapaKTEPUCTHKHU IpeagaraeMoil OopocUTelIbHON TpyOku. Pa3OuBas mone Ha
MOJINBOYHBIE OJIOKH, SKOHOMHUYECKHU I€IeCO00Pa3HO MCHOIb30BaTh MOJIMBOYHBIE JTUHUM JUTMHOMN
70-90 % ot makcumanbHOH. Onpenenus JUIMHY MOJUBOYHBIX OJIOKOB, PACCUMTHIBAIOTCS JTHMHBI
MarucTpajbHbIX TPYOOIIPOBO/IOB.

VYTo4yHEeHue NoTpeOHOCTH B BOJIE M COCTaBIIEHHE cXeMbl MoiuBa. I[locne onpenenenus Ko-
JUYECTBAa U Pa3MEpOB MOJUBOYHBIX OJIOKOB YTOUHSIIOT PacxXoj BOJBI Ha KaKJIbli MOJMBOYHBIN
610K, M/

w, =W -5 ®)

roe: Wi - pacxoJ1 BOJbI KOHKPETHOTO MOJUBOYHOTO OJIOKA;
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W - pacxo[ BOJIbl Ha TeKTap MCIIOJIB3YEMOM CXeMBbI IOCAIKHU;
S6 - TUTOIA/Ih KOHKPETHOTO TMOJIMBOYHOTO OJIOKA.

Crnenyromuii 3Tam - COCTaBJICHHWE CXEMbl MojuBa. [IJIi 3TOro MakcuMallbHasi TOJIMBHAs
Hopma (100-120 M3/ra) JIEATCS HA TEKTAPHBIA PaCXO]] BOJIBI (Mg/ra B 4ac), UCIOJIb3YEMON CXEeMbl
MOCAJIKU U ONPEACIAETCS MaKCUMaIbHOE BpeMsl TI0JIMBa KOHKpeTHOTro O0ka. Hanpuwmep, ecnu amst
paccMaTprBaeMoro npumMepa (Jiyk) reKTapHbIA pacxo/] BObI (32 OJUH 4ac pabOThl CUCTEMBI) OyeT
COCTaBJIATH 26 M~, TOTJIa MAaKCUMAJIbHOE BpeMsI TIOJIMBa (NP MaKCHUMAaIbHOW JTHEBHON HOopMe 120
M3/ra) OyZIeT OKoJI0 5 4acoB.

[opsimok 1 OocHOBHBIE TpeOoBaHUSI K MOHTaxy. Ha ydacTke, mpeaHa3HAu€HHOM /s pas-
MEIIIEHUS] CUCTEMbI KalleIbHOr0 OPOLICHHUS, IPEABAPUTENHLHO TPOBOIUTCS MPEANOCEeBHAsE 00paboT-
Ka TIOYBBI U, TPH HEOOXOIUMOCTH, BHECEHHE TOYBEHHBIX TePOUIINIIOB.

MoHTax IPOU3BOAUTCS B CIAEAYIOLIEH MOCIEI0BATEIILHOCTH

—MOHTHUPYETCS (PUIBTPOCTAHIIMU M MarucTpaibHbIe TPYOOIIPOBOIBI, COTTIACHO MPOEKTY;

—TPOU3BOUTCS TMIOCEB U YKJIaKa OPOCUTEIBHOM TPyOKU MpU CESTHON KyNbType, (IPOU3BOIUT-
Csl BpYYHYIO WJIH C TIOMOIIBIO YKIIQIYMKOB PACIIONIOKEHHBIX HA paMe CesUTKH UM KYJIbTUBATOPA);

—YKJIaJbIBACTCSl PACIPENEIUTENBHBI TPYOOIPOBO W TOJCOCTUHACTCS K MaruCTPaIbHOMY
TpyOOIIPOBOY;

—OpOCUTENbHBIE TPYOKH, uepe3 (PUTHUHTH, MOJICOCAUHSIIOTCS K PaCIpeeuTeIbHOMY TpyOo-
nposoay. st 3Toro B Tpyo0onpoBoe, ¢ HOMOLIbI0 Iiepdoparopa, AENatTcst OTBEPCTHS 0 (GUTHHT;

—IPOMBIBAIOT cucTeMy BojaoM B TeueHue 10-15 munyr. I 3TOr0 B Hayaje MPOMBIBAIOT
(UIBTPOCTAHIIMIO IO TOSBJICHUS YUCTON BOJIBI, @ 3aTE€M IPOMBIBAIOT OPOCUTEIILHBIEC TPYOKH;

—TI0 OKOHYAHUU MPOMBIBKH 3aKPBIBAIOT KOHIIBI OPOCUTENBHBIX TPYOOK;

—TPOU3BOJAT PETYIUPOBKY JIABJICHUS COTJIACHO MACMOPTHBIM JaHHBIM.

Oxennyamayus cucmemvl. CTOUMOCTh CHCTEM KalleIbHOTO OpPOIIEHHS JOBOJBHO BBICO-
Kasi, I03TOMY OY€Hb Ba)KHO MPABUIIBHO CIJIAHUPOBATH BCE PaOOTHI MO SKCILTyaTallUU CUCTEMBI.
Ecnu mnanupoBanue OylIeT OCYIIECTBIEHO HEBEPHO, YTO IMOBJEUET 3a COOOM HEMpaBUILHYIO
AKCILTYaTaII0 CUCTEMBI, 3aTPAThl HE OKYIISTCS, TaK KaK MPUOBUTH OyIeT HU3KOM.

BripanuBanue 1yka Ha KamelbHOM OpPOIICHHUU (PUCYHOK 4) MpearnonaraeT NpUMeHEHUe
CaMbIX TIEPEIOBBIX TEXHOJIOTHI, TIOITOMY TOJTYYCHHE BHICOKHX YPO’KaeB BO3MOKHO TOJIBKO IIPH
00s13aTeTbHOM BBITIOJTHEHUH BCEX arpOTEXHUYECKUX MEPOMPUSITHIA MO 3allUTe pacTeHUi, BHecCe-
HUIO yIOOpeHwmid, yxoay 3a pacteHussMA. CUcTeMa KanelbHOTO OpPOIICHHS HE 3alldIleHa OT He-
MPaBIJIbHON 00pabOTKM MOYBKI U YXOJa 32 PACTEHUSMHU, IOATOMY BCe pabOThI HEOOXOIUMO BBI-
TIOJTHATH CBOEBPEMEHHO M Ka4€CTBEHHO.

Pucynok 4 — KamnenbHoe opoIieHue JiyKa pernyaToro

PexxuMbI MTaHWsS W OPONICHUS TIPU KamnelbHOM TojuBe. JIyK penJarsiii — ojHa U3 HaW-
0osee TpeOOBATENBHBIX OBOITHBIX KYJIBTYpP K MUTATEIILHOMY U BOJHOMY PEXKUMY. Peryatsiii yk
TpebOoBaTeNIeH K TUIOAOPOJAHMIO TTOYBBI, XOPOIIIO OT3hIBACTCS Ha BHeceHHe ymoOpeHuit. Hambomnee
3¢ (HEeKTHBHBIM B MHTEHCUBHBIX TEXHOJOTHSIX BBIPALIMBAHUS JyKa SIBISICTCS COYETAaHHUE MHUHE-
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paNbHBIX yI0OpeHHi ¢ oprannyeckuMHU. VIcroiap30BaHne OpraHuKu CIIOCOOCTBYET HE TOJIBKO T0-
BBIIICHUIO YPOXKAITHOCTH, HO U OJArONpUSTHO BIMSET Ha CTPYKTYpPY nouBbl. HaBo3 u npyrue op-
TaHUYeCKHue yaoOpeHus, KaK MPaBHIIO, BHOCIT IO MPEANIECTBYIONMIYIO JIYKY KYIbTypy, Mo 30 —
40 1/ra. I110X0 pa3noKUBIIUICS HABO3, BHECEHHBIH HEMOCPEICTBEHHO IO/ JYK, 3aTATHUBAET €ro
BErEeTALNIO, U OH HE YCIEBAET BhI3pETh. K TOMYy e Takoil JIyk COXpaHsETCsl 3HAUUTENIBHO XYXKE U
CHJIbHEE MOPa)kaeTcs MEHKOBOM THUIIBIO, IIOATOMY OJI JIYK MOYKHO MCIOJIB30BaTh TOJIBKO Tepe-
THUBIIUI HABO3.

Haubonpmmii ypoxkail TOBapHOTO JyKa MOJy4arloT NMPU CBOEBPEMEHHOM BHECEHHH Opra-
HUYECKUX M MUHEpPAIbHBIX yHoOpeHui. s OCTpBIX COPTOB JiyKa PEKOMEHIYETCS BHOCHUTH
00JIbIlIe A30THBIX YAOOPEHUH, a IS CAAKUX — KaTUMHBIX.

KonnyectBo MUHEpabHBIX yIOOPEHUN PAcCUMTHIBAIOT OATaHCOBBIM METOJOM Ha OCHO-
BaHUU arpOXMMHYECKOTO aHaIM3a MOYBEHHBIX 00pa3uoB. Ha kamnenbHOM OpOIIEHUH PEKOMEHIY-
€Tcs B3ATHE OJHOTO CMEIIAHHOTO oOpasia ¢ miomany B 2-3 ra. YCTaHOBIEHO, 4TO A (popMu-
poBanus 10 T yposkasi TyK HCHOJB3yeT U3 MouBbl 0K0JI0 44 kr — N, 12 kr — P,0s, 21 kr —K50, 7
kr — CaO u 4 xr — MgO.

PacyeTHOE KONMMUECTBO MUHEPATbHBIX YIOOPEHHI ClielyeT BHOCUTH B HECKOJIBKO ITAIOB.
[Ton Bcnamky Heobxomumo BHecTH 110 70% docdopubix n 60% kanmitHeix ynoopenuii. OgHo-
BPEMEHHO € MOCeBOM 3(()EKTHUBHBIM SIBISIETCS BHECEHHE MHMHEPAIbHBIX YJOOpPEHHH B J03€
N20P30K20. OcraBurytocsi 4acTh pacue€THOTO KOJUYECTBA YA0OpeHHI HEOOXO0AMMO BHOCUTH Ha
MPOTSHKEHUH BEreTallMOHHOTO MEePUo/ia ¢ MOJIUBHON BOJON creayromuM oopazom: 80% a30THBIX
ynoOpennii HaunHas ¢ (asbl 1-2 HACTOANIMX JHUCTHEB U A0 (HhopMUpoBaHHs JTyKoBUIL, a 10% — BO
Bpems (hopmupoBaHus JdykoBull. DocopHbie U KalnHifHbIEe yIOOPEHUSI BHOCSAT HA MPOTSIKEHUU
BCETO neprojaa Bereranuu. HopMbl UX BHECEHHs yBETUYMBAIOTCS ¢ (ha3bl MHTEHCUBHOTO Hapac-
TaHUs JIUCTHEB — JI0 Hayana (GOPMUPOBAHHUS TYKOBHII.

Jlsisi TOYHOTO ONpeAeNCHUST KOJUYEeCTBA MHUHEPAIBHBIX yI0OpEeHUIl HEOOXOIMMO MPOBO-
JUTH arpOXUMHUYECKUN aHAIIU3 TTOYBBI.

Taxoke cienyeT OTMETUTbh, YTO PaCTEHUS JOMOJIHHUTEIBHO AOKHBI oydaTts 100-120 kr
BOZOPAcCTBOPUMOM CEPBI, TaK KaK JYK OTHOCUTCS K TPYIIIE KYJIbTYp, KOTOPBIE IOJOKUTEIBHO
pearupyroT Ha BHECEHHE CEpOCOoIepKalluX YA00peHUH.

ITonkopMKHM Ha4YMHAIOT MPOBOJUTH C Hauyana Beretauuu. JIyk HE NMEPEeHOCUT BBICOKON
KOHILEHTPALlMU TTOYBEHHOT'O PacTBOpa, MO3TOMY y/10O0pEHUsI PEKOMEHYeTCsl BHOCUTh HE €IMHO-
BPEMEHHO, a B HECKOJIBKO NPUEMOB. B KOHIIE BereTanuy NOJKOPMKHU HE MPOBOJAT, TaK KakK 3TO
MOJKET YJUIMHUTD [IEPHOJ] CO3PEBAHUS U JIYK IJIOXO BBI3PEET.

Ha xanenbHOM OpoIIeHUH CHUCTeMa YAOOpEHHMH OTIMYaeTcsi OT MOBEPXHOCTHOTO IMOJIUBA.
OpHako 1o mepuoiaM BEereTaluu Jiyka CUCTEMY yI00peHuN He0oOX0IMMO BbIIEPKUBAThH COrJiac-
HO pexoMeHAanui. CteneHb 00ecre4eHHOCTH MoUBbI yao0penusmu: 1 — auskas, 11 — cpeanss, 111
— BBICOKaSI.

Pexxum opomenus. JIyk obnagaer BbICOKOW OT3BIBUMBOCTBIO HA BIAKHOCTh MOYBHI. Ero
JUCTBS COZiepKaT MPUMEPHO B 2 pa3a OoJIbIe BOAbI, YEM JIMCThS KAIyCThl U TOMAaTOB, a KOpHe-
Bas CUCTEMa pa3BUTa ci1abo, HE MOXKET MPOHHUKATh HA JIOCTATOYHYIO TTyOMHY W 00ecreunBaTh
MIOCTOSIHHOE BOJIOCHA0KEHUE PAcTeHHs, K TOMY e U e€ cocyllas cuia HeBeiauka. Mamas mo-
BEPXHOCTH JIMCTHEB JIyKa OYEHb CJ1a00 3aIIMIIAET MTOYBY OT MCMapeHus. B 3aBUCMMOCTH OT BO3-
pacta pacTeHHs TpeOOBaHHMsI JIyKa K BJIare MEHSIOTCS U PE3KO CHUXKAETCS ypoxKail Mpu HeJoCTaT-
K€ BIIar'd B OT/ICTIbHBIC TIEPUOBI BEreTalllu.

OcHOBHON OMOJOTHYECKONW OCOOEHHOCTHIO PEMYaToro JyKa SIBISETCS TO, YTO MPU CpaB-
HUTEIBHO CHMJIBHOM PA3BUTHH JIMCTOBOM MacChl OH MMEET Cabopa3BUTYI0 KOPHEBYIO CHCTEMY,
OCHOBHAasl Macca KoTopoi Haxomutcsi B BepxHem 0-30 cM cinoe mouBbl. Kak M3BECTHO, UMEHHO
BEPXHHUE CIION MOYBBI HanboJIee MOABEPKEHBI PE3KUM KOJI€OaHUAM BJIaro3anacoB U YacTOMY Iie-
pecbixaHuio. B 3Tol CcBs3M, pacTeHUs JyKa TPeOYIOT YETKOTO COOJIOAECHUS MOJIMBHOTO PEXUMA
Ha MPOTSDKEHUH BCero nepuoja Bereranuu. da3a oT BCX00B 10 Havajga 00pa30BaHUs JIHCTOBOM
MOBEPXHOCTHU SIBJIsIETCS Hanbosee TpeOoBaTeIbHONW MO OTHOIICHUIO K BIaKHOCTH MOYBBI — JIaXKe
HE3HAYUTENbHBIN HEIOCTATOK BJArd B ATOT MEPHUO] MPUBOJIUT K 3HAUYUTEIBHBIM MOTEPSIM YPO-
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xKasl.

Jlyk sBisieTcsi oqHOM M3 Hambosiee TpeOOBATENbHBIX KYJIBTYp K OOECIICUEHHIO BOJIOM,
0co0eHHO B TepBbIe 3-4 HEJENH MOocje BCXOI0B, KOTAA Y PACTEHUH MOSABISAETCS MEPBBI HACTOS-
it mucT. HegoctaToyHoe KOJIMYECTBO BJlard 4peBaTO CHIIbHON M3PEKEHHOCTHIO MoceBOB. [lo-
3TOMY, Cpa3y MOCJIE II0OCEBA U MOHTa)Ka CUCTEMBI KAIleJIbHOI'O OPOLIEHMS], BKIIOYAETCS MOJIUB J10
MIOJIHOTO TPOMOKAHUSI KOHTYpa yBJIQXKHEHHs B 30HE 3aJieraHus ceMsH. BliaxHOCTb 1MOYBHI B 30HE
pa3MeleHsi OCHOBHON Macchl KOpHEH JOJDKHA MOAJICPKUBATHCS 0 Havasla 00pa3oBaHUS JIYKO-
BuIl He HIKE 70-80% HB. Ilogaepxanue BiIaXHOCTH MOYBBI B 30HE 3aJieraHus KOPHEBOM CHUCTE-
MBI B ONTUMAJIBHOM, JUIsI JAaHHOH (pa3bl pa3BUTHUSI PACTEHUH YPOBHE SBIISCTCSI OCHOBHBIM IPUH-
LUIIOM KaleJabHOro opoleHus. [loJuBHBIE HOPMBI, a CIeI0BATENbHO, U PEKUM MOJIMBA OIpe/e-
JSIeTCsl KOJIMYECTBOM HCIAapsIeMOi U MOTpeOIsieMOil pacTeHUsIMH BJIaTM U KOHTPOJIHUPYETCS TPU
MIOMOUIY KOHTPOJIBbHO-U3MEPUTENBHBIX MPUOOPOB (TEH3MOMETPOB) U BIAaroMepoB, pa3padaTbiBa-
I0TCS U KOPPEKTUPYIOTCS I KayKJOr0 y4acTKa HHIAUBUAYAJIBHO.

MaxkcuManabHOE CyTOUYHOE CyMMapHOe BOAONOTpebsieHre Jiyka 3aMKCUPOBAHO B MEPUO/T
OT Hayajla MHTEHCHBHOI'O pOCTa JYKOBHUIL 1O HayaJla IIoJIeraHus nepa.

Cpok mpekpamieHusi BEereTallMOHHBIX MOJIMBOB BIIMAET HA KAYeCTBO XPAaHEHUS ypoxKas,
MO9TOMY ONITUMANIBHBIM SIBJISIETCS TIPEKpaIleHe MOoIUBOB 3a 15-20 nHeit 1o yoopku Jryka.

bopvba c copuskamu, spedumensamu u 6onesnuamu. KoHTpOIb COPHBIX paCTEHUH Ha TOCe-
Bax JIyKa — OJIUH U3 Haubosiee TpYJOEMKHUX MPOLECCOB. 31€Ch NPAKTUUECKH OTCYTCTBYIOT CEJIEK-
THUBHBIE TepOULIUIbI, 1 MHOTHE U3 HUX MOTYT OBPEAUTH KYIbTYPY.

B Kazaxcrane B Oombliieil CTENEHU pa3BUTa CXeMa MCIOJIb30BaHUs KoMOuHanuu: CToMmi
u ['oan. B Mecrax, rie odeHb Tsxkenas 0OCTAaHOBKA C COPHBIMU PACTEHUSIMU — 3TOTO HE BCEraa
OBIBaeT JOCTATOYHO.

KoHTposib 3a COpHBIMH pacTeHHMSIMM Ha JTyKe HAuYMHAETCS Ce30HOM paHee. Ha MHormx
KyJIbTypax CYHIECTBYIOT OTJIMYHO 3apEKOMEHJIOBABIIHNE ceOsl celeKTHBHbIE repounuasl. [lore,
r7ie TNIAaHUPYIOT BBIPALUBATh JYK, BBIOUPAIOT 3a TOJ1 WU J[BA 3apaHee U yJEeSIOT JOMOTHUTEb-
HOE BHMMaHHE O0OphOE ¢ COPHBIMU PACTEHUSIMHU.

B HOpManbHBIX yCIOBUSX, IOJIE MO YK TOTOBUTCS C OCEHH U BECHOM IIPOBOAMUTCA OJ-
rOTOBKa IMOYBHI TOJIBKO HA MUHHUMAaJbHYIO IIyOHHY. OCeHbIO MOCe MOArOTOBKHU MOJIS, OHO J10-
MOJTHUTEIBHO 00pabaThiBaeTCs TepOULUAOM CIUIOIIHOTO ACUCTBUS, HalpuMep, Y paraHom, 4To
MO3BOJISIET OYUCTUTh OBEPXHOCTH MOJIsl. BecHOM Takke He HaJo0 CHJIBHO MEepEMEINBATh TIOYBY,
T.K. CEMEHA APYTUX COPHBIX PACTEHUH MOSIBJISIOTCS Ha MOBEpXHOCTH. [loaTOMY, Kak n oTmeua-
J0ch, paboune opraHbl KyJIbTHBATOpa JOJDKHBI ObITh NPSIMBIMH U HE 3ariyOisThCsl CHIIBHO B
IIOYBY.

[lepen ucnonap30BaHMEM TE€X WM MHBIX XMUMHUYECKUX NpEnapaToB HEOOXOAUMO yOenuTcs B
TOM, YTO OHHU 3apETMCTPUPOBAHBI HA JIYKE, BHUMATEIbHO YMTATh MHCTPYKLMUIO 10 IPUMEHEHHUIO.
[Ipn BO3HMKHOBEHHH BOINPOCOB 00paIiaThCsi HEMOCPEACTBEHHO K MOCTABIIMKY NecTHIMI0B. Eciu
€CTb COMHEHHsl — JIydlle OIpoOOBaTh CMeCh Ha HEOONBIIOM Y4YacTKe, MOCMOTPETh JecTBUE U
TOJIBKO MOCTIE IEPEXOUTh K 00pabOTKE OCHOBHBIX YYaCTKOB.

Mexanuueckuii cnocobd KOHMpOAUposanus copuvix pacmenuu. MexaypsnHas oOpaboTka
MOYBBI — SBJISIETCSI XOPOUIMM JAOMoJIHeHneM. BaxkHo HauaTh 00pabOTKy BO BpeMsi, KOI/la COpHbIE
pacTeHUs HaXOJATCS TOJIBKO B CTaauU pa3BUTHS. Vcrob30BaHKE 3alIUTHBIX IIUTKOB WM JAUCKOB
CepbE3HO coxpaHseT TmoceBbl. Jlias Oonee TOUHON pabOTBl — JKENaTeNbHO HCIOJb30BATh
KyJbTHBAaTOp, HABEIIMBAIOLIMICA Ha TMEpeIHIO HaBecKy TpakTropa. PaboTsl Heo0XoaumMo
MPOBOANTH HAa MUHUMAJIbHYIO TITyOHHY.

bopvba ¢ speoumenamu. JlykoBas myxa. Hanbosee onacHbIM BpeIuTeIeM JIyKa sBISETCS
nykoBas Myxa. [Ipyn paHHel M TEIUION BECHE MYXH MOSIBISIIOTCSA YK€ B CEPEIMHE Mas B MEPUO
[[BETEHUs BUIIHU. SHla OTKJIAJBIBAIOT HAa BCXO/BI JIYKa, JUCThS, JTYKOBUIBI U HA MOYBY BOIMU3H
pactenus. JInunHku BbIXOAAT Ha 3-8 neHb U | HeMeasieHHO BOYpaBIMBAIOTCS B COYHYIO TKaHb
JYKOBHMIIBI, YaIle CO CTOPOHBI JOHIA. 3aceJ€HHbIE JIMUMHKAMU JYKOBHIBI 3aTHUBAIOT, JIUCTbS
BSHYT U KEJITEIOT, JIeTKO BblAepruBatoTcs. JIMUMHKU 1- ro MOKOJEHUs BPEIST JYKYy B HIOHE, C
MIOJISI HAYMHAETCS BBUIET MyX BTOPOT'O OKOJIeHUs1. Hanbonbmuii Bpex oT TMUMHOK HAOII0AaeTCs
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B KOHIIE niojsl. [Ipu OOBIYHBIX YCIOBHSX MyXa JaeT B JIETO J[BA MMOKOJCHUS U TOJBKO MPH 0c000
OJIarONpUATHBIX YCIOBUSX Pa3BUBACTCA B TPeEX.

HeobOxomuma 00paboTka MHCEKTHIMIOM B Hadajie JETa MyXH M MOBTOpHas oOpaboTka
yepes 10 gHei.

O06paboTka OT JIyKOBOH MyXH MPOBOJIUTCS HE TOJIBKO (POCHOpPOPTaHUUIECKUMHU HHCEKTH-
nunamu: Kapare 3eon 050 CS - 0,1 ni/ra, Bonaron -1 n/ra, 3omon -1 n/ra, ®o3anon -1 a/ra.

OueHp XOpoIme pe3yabTaThl MOIYYaI0TCs IPU IIOCEBHOM BHECEHHUHU B TIOYBY I'PaHYIIHPO-
BaHHBIX IpenaparoB - 1,6%-ue1it pochamuy - mo 40-75 kr/ra.

Bo n30exaHue HaKOIUIEHUS JTHMYMHOK JIYKOBOH MYXH B IOYBE HEOOXOJUMO CTPOTO CO-
Or07aTh CeBOOOOPOT M BO3BpAILaTh JIYK Ha MPEKHEE MECTO HE paHee, 4eM uepe3 3-5 JieT.

Tpurncel. B 10)KHBIX palloOHax INOSABIIAIOTCA B Mae. Bpendr Ha IpOTSKEHUM BCEH BErera-
nuu. Ha nucthsax nosiBisitoTcst 6€10BaThle ISATHA, KOTOPbIE NIPH CUIBHOM MOBPEXKACHUU CIIUBA-
IOTCSI, BCJIEACTBUE YETO JIUCThSI YCHIXAtOT. [Ipr 3TOM pacTeHusi 3aMEeTHO CHMXKAIOT CBOIO MIPOIYK-
TUBHOCTb. [Ipu mosiBlIieHUM TPUIICOB HEOOXOAMMO MPOBOJAUTH XUMHUYECKHE OOpaOOTKU CUCTEM-
HBIMH HHCEKTUIIMIaMu: 30I10H -1 11/ra, Kapate 3eon 050 CS - 0,1 n/ra, ®o3ainoH -1 n/ra.

Taxoke a1 OOpbOBI C TpUIICAMM Ha MOCEBaX JIyKa MOXKHO MPUMEHATh MHcekTuuua Kon-
¢umop 200 SL. B Hopme 1 kr/ra mpemapart BBOAAT 4e€pe3 CUCTEMY KareJIbHOTO OPOILICHUSI.

bonesnu nyka. Ileponocnopos nyka. Hanbosnee cuiabHO NpOSIBIISETCS € MEPBBIX YUCET HIO-
JIs1 BO BIQXHYIO moroxy. IlopaxeHHbIe pacTeHHs OTCTAIOT B POCTE, JIMCThS JKENTEIOT 3aChIXaloT,
BO BJIQXXHYIO IOrOAy MOKPBIBAIOTCA CEpOBaTO-(hHOJETOBBIM HajeToM. Ha mopa’keHHbIX TKaHAX
3aJIepKUBAIOTCS TBUIb M YaCTHYKU TIOYBBI, B PE3yJbTAaTE YEro pacTeHHUs MPUOOPETaloT TEMHO-
cepyro okpacky. Bo uzbexxanue 3aboseBaHHs JyKa HEOOXOIMMO CHUCTeMaTH4yecku, pa3 B §-10
THEW, a BO BIAXHYIO IOrOYy WHTEPBA JOJDKEH COCTABIATH 5-7 AHEH, MPOBOAUTH NMPOMUITAKTH-
yeckue 00pabOTKM KOHTAKTHBIMU (yHTHUIUAAMU: XJIOPOKUCH Menu - 2,4 n/ra, Oxcuxom - 1,9 -
2,3 kr/ra, ®urtan B.P.K. - 2 n/ra, Apuepun - 2,5 xr/ra, lllupnan 250 SC - 0,3 - 0,4 n/ra - peko-
MeHA0BaHO ¢upmoit "Cunrenra".

[Tpyr BO3HUKHOBEHUH OJIATOMPHUSATHBIX YCIOBUH JUTSL Pa3BUTHS OOJIE3HU WIIM TIPH TOSIBIIE-
HUM NEPBbIX MPHU3HAKOB 3a00JIeBaHUs HEOOXOAUMO MPOBECTH 00pabOTKY CHCTEMHBIMU (PYHTH-
nunamu: Axkpodat ML - 2 kr/ra, Pugomun [N'ong M1 - 2,5 kr/ra.

B nanbHeiliemM KOHTaKTHbBIE U CUCTEMHBIE (QYHTULIUIBI 00513aTENIbHO Yepe10BaTh, a TAKXKe
YgepeioBaTh MPEenapaTsl ¢ pa3IHIHBIM JICHCTBYIOIINM BEIIECTBOM.

ITpu yrpose nopaxkeHust pacTeHU Jyka (y3apuo30M paHHEH BECHOW BHOCAT Yepe3 CHC-
TeMy KarejnbHOro opoueHus pyurunua Oynnaszon, c.u. (0,75 kr/ra).

Jlns mpouiIakTUKU 3a00JIeBaHUI HCIONB3YIOT MeAbcoaepkamuii npenapat Kympokceart,
K.c. (10 3 o6paboTok Hopmo#i 3,0 11/ra).

JIucT yka MOKPBIT CHJIBHBIM BOCKOBBIM HaJE€TOM U PacTBOP MECTUIUIOB, MTOMNa1asi Ha He-
r0, YaCTHYHO CTeKaeT. J[yst mpeoTBpaIieHust 3TOro SBJICHUS U COOTBETCTBEHHO MOBBIIICHHUS d(]-
(bexTUBHOCTH 00pabOTKH PEKOMEHIYEeTCs B pacTBOp 100aBisATh npuiunatenu: Tpena - 0,3 - 0,5
J/ra, Amuro -1 a/ra.

Yoéopra. Oxono 50 % oOmux 3arpar TpyAa Ha MPOU3BOJCTBO JIyKa COCTABISAIOT Hanbosee
TPYIOEMKHE MPOIIECCHI - YOOpKa U TociieyoopodHasi oopadboTka.

OcHOBHBIE 3a/laud MEXaHM3alUud YOOPKH JIyKa, KaKk M JPYrHUX CEIbCKOXO3SMCTBEHHBIX
KYJIBTYp, 3aKIIOYAIONIHecs B IOBBIIICHUH IIOJIHOTHI cOOpa M COKpAIICEHWH CPOKOB YOOPKH,
CHIDKEHHHM MOBPEXKJICHHH, TpeOYIOT MpUMEeHeHus 60Jiee COBEPIICHHBIX TEXHOJIOTHUECKUX CIIOCOO0B
yOOpKH, CO3JaHHSI BEICOKOTIPOU3BOJUTEIBHBIX M HAJCKHBIX YOOPOUHBIX MAIIIHH.

MexaHu3upoBaHHas yoopka U mocieyOopoyHast oO6paboTka Jyka, Kak M JAPYrUX OBOILEH,
JOJDKHBI  COOTBETCTBOBATH ONPEACICHHBIM Ka4eCTBEHHBIM W KOJHYECTBEHHBIM ITapaMeTpaM.
[TpuMeHsieMble MaIIMHBI JOJKHBI, IO BO3MOXHOCTH, TapaHTUPOBATh HAMMEHBIINE MOBPEXKICHUS
NPOIYKTA U yIOBIETBOPUTEIBHYIO JIEKKOCTH MPH MOCIIETYIOIIEM XPaHESHUH.

VY6opka J1yka ocyIIecTBIsIeTCsl 0HO(a3HbIM UK ABYX(a3HbIM crocobamu. OnHoda3HbIi
crnoco0 yOOpKM HpeaycCMaTpUBAEeT BBINOJHEHHE CIEAYIOLIMX OIepaluil: W3BICUCHHE JIyKa W3
MOYBBI C OTJEJIEHUEM JIUCTHEB, CEMapalio BOpPOXa M IOTPY3Ky B TPAHCIOPTHOE CPEACTBO C
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NOCJEIYIONEH NCKYCCTBEHHOW WIIM €CTeCTBEHHOHM CyIIKOH. J[ByX(as3HbI - COCTOUT B TOM, YTO
JYKOBHIIBI TOCJI€ H3BJICYEHUS W3 TOYBBl YKIIAJBIBAIOT HA MOBEPXHOCTh MOJS B BAJIKH IS
JI03peBaHUs. 3aTeM MX MOJOMPAIOT B BOPOX, I1OCIIE CEMApALUU IPY3AT B TPAHCHOPT U JOCTABISAIOT
Ha TYHKTHI mocieybopouHoit oOpabotku. [locneybopounas oOpaboTka JyKa OCYIIECTBIISETCS
pa3IMYHBIMU KOMIIEKCAMH MAIllMH B 3aBHCHMOCTHU OT CIIOco0a yOOpKM M Ha3HAYEeHHUsI KOMIUIEKCA:
IopaboOTKU BOpOXa JiyKa, TOBapHON OOpaOOTKM WM IPOMBILIUICHHON MepepaboTKH, a TakkKe
NOJATOTOBKU IIPOJYKTA K XPAHEHUIO.

Hawnbosee BBICOK ypOBEHb MEXaHHU3AIMK YOOPKH M TOCICYyOOpPOUYHOH 00pabOTKM JIyKa B
Benurpun, Anrmuu, Hupepnannax, I'epmanunn, CIIA, fnonum u ABcTpanuu. OTH CTpaHbl
BBIMMYCKAIOT KOMIUIEKChl JIYKOYOOPOUHBIX MAIIMH U TEXHOJOTHYecKoe OOOpyIOBaHUE IJUHUI
nocieyoopoUHO 00pabOTKH JTyKa.

Jlyk naumHaroT ybupare npu nojeranuud 70% mnepa. Ilpu mexaHusupoBaHHOU YOOpKe
KOPHEBYIO CUCTEMY JIyKa IOJpe3ar0T cKoOoil Ha 5-6 cM HuXke JOHLA JyKoBULbI 3a 10-12 qHeit no
yoopku (10 % mnoneranus OOTBBI), UTO CIIOCOOCTBYET Jy4IIeMY BbI3pEeBaHHUIO JIykoBull. He
PEKOMEHAYETCSl NPUMEHATh CKallluBaHWE W "TpuMuHaHue" OOTBBI ISl YCKOPEHHS! CO3PEBAHHUSA
JyKa, OCOOCHHO €clii MPOAYKIUS HAET Ha XxpaHeHue. [[nsi HopMaabHOTO BBI3PEBAHMS JTYKOBHIIBI
HE00X0auMO, 4TOObI MPOIIET OTTOK OpPraHMYECKUX BEUIECTB U3 JIUCTHEB B JIYKOBHIIBI, 4YTO
CIOCOOCTBYET JyulieMy XpaHeHuto mpoaykuuu. [locne mpocymiku B Bankax uepe3 7-12 maHei myk
BPYUYHYIO 3aTapUBaETCs B MEIIKH, PEaJIN3yeTCs] WJIM BBIBOSUTCS B XPaHUJIHUILIE.

[Tpon3BOCTBO JyKa pemnyaToro B MPOMBIIUICHHBIX 00bEMaX SBISETCS MEPCIeKTUBHBIM Ha-
NpaBJICHUEM JUIsl MOJyYSHHs] BUTAMHHHOM MPOAYKIMH OBOLICBOACTBA. boiee 3(p(hEeKTUBHBIM H
NpUOBUILHBIM CTAHOBUTHCS BBIPAILIMBAHUE JIYKa PEMYaTOro Ha MO3HEe XpaHEHHE.

[IpumeHeHue cucTeM KaneabHOro OpPOLIEHUS IPU BBIPAILlMBAHUN PEMYATOrO JIyKa SKOHOMHU-
YEeCKHU IeJIecO00pa3Ho y)Ke Ha Iiom@aau 1 ra, Ho MakcuMalbHas SKOHOMUYecKas 3((HEeKTUBHOCTh
JlocTUraeTcs Ha miomaau He MeHnee 10 ra, yTo 1Mo3BOJsSET HECKOJIBKO ONTUMU3UPOBATh PACXO/Ibl HA
CUCTEMY OpOILICHUSI.

BripamuyBanue BBICOKOIIPOAYKTUBHBIX THOPUIOB JIyKa PEITYaToro MpsSiMbIM BEICEBOM B TIOJIE
Ha 0a3ze TEXHOJOTMH KarelbHOTO OPOIIEHHUS MO3BOJISIET OOECNEUYUTh BBICOKYIO YPOXKAaWHOCTh Ha
ypoBHe 80-100 T/ra mpyu HOpMaTUBHOM KavyeCcTBE MPOIYKIIMH, a CAMO ITPOU3BOJICTBO CPOPMUPOBATH
B CTaOMJIBHO MPUOBLIBHBIN OU3HEC.

Pabora BhINOJIHEHA B paMKaX pealu3alii IPUKIAIHBIX HAyYHBIX UCCIIEI0BaHUI B 00nacTu
arpoIpOMBIIIIEHHOTO KOMILIEKCa M0 HAyYHO-TEXHUUECKOH mporpamme «TeXHOJOrHMH M TeXHHUYe-
CKH€ CpEJICTBAa OPOIICHUS ITPU BBOJE HOBBIX 3€MENIb OPOIIECHHUS, PEKOHCTPYKLIMU U MOJIEPHU3ALUU
CYILIECTBYIOIUX opocuTenbHbix cuctem» (MPH BR06249255).

ABTOpBI BBIPaXKAIOT UCKPEHHIO 0s1arolapHOCTh ['1aBe KPeCThIHCKOIO X0341CcTBa «AMIIa)
TpyOHukoBy EBrenuto, mpuHsBIIEMY aKTUBHOE Y4acTHE B IPOBEACHUH HCCIIEI0BATENBCKUX PabOT
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BJIUSAHUE IPUEMOB OBPABOTKH IIOYBbI
HA ®U3NYECKHUE CBOVCTBA CEPO3EMOB

TaraeB A. KaHIUAAT CEIbCKOXO3SHCTBEHHBIX HAYK,
CenbCKOX0359HCTBEHHAs ONBITHAS CTAHIUS XJIOIKOBOJICTBA M 0aX4eBOJICTBA,
Arakenr, Kazaxcran

IlouBa fABIAETCSI OCHOBHBIM CPEICTBOM MPOM3BOJCTBA B 3eMIIEACIMH. TONBKO €l mpucyme
TaKOe CBOMCTBO, KaK IUIOZIOPOJNE, TO €CTh CIIOCOOHOCTH YAOBJIETBOPATH MOTPEOHOCTH PACTEHUN B
NUTaTeIbHBIX AJIEMEHTAX, BJare, BO3AyXe M oOecleuuBaTh PacTeHUs HEOOXOIMMBIMU YCIOBUSIMU
#u3HU. [loaTOMY coxpaHeHHEe MMOUBEHHOTIO IJIOJOPOIUS, a TaKXKE €r0 BOCIPOM3BOJACTBO SIBIISIOTCS
IJIaBHBIM YCJIOBHEM IOTYYEHHs BBICOKMX U CTAOMIIBHBIX YPOXKaeB CENbCKOX03HCTBEHHBIX KYIbTYP.

I'my6okoe poixienue - npeacrasisercst 3Q(EeKTUBHbIM TPUEMOM B COBPEMEHHOW 00paldoTke
MIOYBBI, KOTOPBIN MTO3BOJISIET NOATOTOBUTH CaMbl€ JYYILINE YCIOBHS Ul Pa3BUTHUs KOPHEW M MOJTyde-
HUS OoJiee BBICOKUX YPO)KaeB XJIOMUaTHUKA. DTO MHTEHCUBHBIN cr10co0 00pabOTKU 1MOUBbI 0COOEHHO
3 PEKTUBEH B YCIOBHUAX NePUIUTA BOJHBIX PECYPCOB.

[110THOCTH ClOXKEHMS SIBJISETCSI OAHUM U3 BaKHEMIIUX (hakTopoB monopoaust mouBsl. OHa
orpeziersieT pu3nyeckue cBoiicTBa U 3(h(HEKTUBHOCTh BCEX arpOHOMHYECKUX MPHUEMOB. 3Has Tpebo-
BaHUS CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP K HOPMAJIbHOW MM ONTHUMAJIbHOM IUIOTHOCTH CIIOXEHHUS,
MOXHO 0o0Jiee IPAaBUIIBHO YCTaHOBUTH BUJIbI, YUCIIO U TIIyOHHY 00paOOTKHU MOYBBI, CO3/1aTh (HU3HUe-
CKHUE YCJIOBHSI, HAWTyUIlIHe JJIS )KU3HU PACTCHUM.

B okynbpTypuBaHHU MAaXOTHOTO CI0s B OOJIBbILIEH CTENEHU HYXIAIOTCS CepO3eMbl. 3HAYUTEIb-
HOE€ YIUIOTHEHHE 3TUX MOYB COMPOBOXKIAETCS YXYIIICHUEM a’palliy, CHIPKEHUEM aKTUBHOCTH MHUK-
POOHONIOTMYECKUX TPOLIECCOB, YTO OTPAHUYMBAET JOCTYIHOCTh PACTEHHUSIM BOJBI U MHUTATEIBHBIX
BelecTB, ocodeHHo (Gocdopa. PecypcocOeperaromniyie TEXHOIOTHH BBIPAIIUBAHUS CEIBCKOXO3SHUCT-
BEHHBIX KYJIBTYp YJIy4dlIaioT arpou3ndeckre ycaoBUsl KOPHEBOM 30HBI pacTeHus. BaxkHblil mokasa-
TeNb (PU3NYECKOTO COCTOSIHUS MAaXxOTHOTO CJIOS TOYBBI - 0ObEMHAsl Macca, KOTOpas B 3HAUUTEJIbHOM
CTETIEHU PETyIupyeTcs 00padoTKOiA.

VYIIoTHEHNE MOYBBI MPUBOAMT K YXYALIEHUIO €€ (U3UKO-MEXAaHUYECKUX CBOMCTB, 00YCIIOB-
JMBAET HEKAYECTBEHHYIO 33/I€JIKY CEMSH U CHIDKEHUE MOJIEBOM BexoxecTu. Ha yriioTHEHHBIX ouBax
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COKpAIIaeTCcsl YMCICHHOCTh IMOJIE3HBIX MHKPOOPTaHU3MOB, 3aMEIJISIOTCS MHUKPOOMOJIOTHYECKUue U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE MPOLIECChl, YTO YMEHbBIIAET JOCTYIMHOCTh PACTEHUSM a30Ta,
docthopa u kamus. DHeKTHBHOCTD yI0OpeHUi mpu 3ToM cHIKaetcs Ha 25-30 %.

Haubosnee ouryrumble oTepy OT YILIOTHEHHSI POUCXOAT B apuIHBIX 30HaX. [loaTomy 31€ch
IJIaBHAs 3a/1a4a - MPEeIOTBPAaTUTh YpE3MEPHOE NepeyruioTHeHne. OCHOBOM 3TON CHCTEMBI SIBIISIOTCS
peaynpeauTeIbHble MEPONPUATHS, MUHUMAIH3AIMs 00pabOTKU MOYBBI U PA3yIUIOTHEHUE MOYBBI
npueMaMu ee 00padoTKH.

B ycnoBusix opoliaemMoro 3emiieieniusi u3-3a eKeroHoi BCIAIKU Ha OJIHY U TY K€ TTyOuHy,
JUTUTEIBHOTO OPOILEHHS, OCEIaHus MOJI COOCTBEHHON TSHKECTHIO, IMOAMNAXOTHBIE CIOM OPOIIAEMBbIX
MIOYB CHJILHO YIUIOTHEHBI U 0OBEMHAsI Macca JOCTUTACT 1,45-1,50F/CM3. OTH IUIOTHBIE HOANAaXOTHEIE
CJIOW CHJILHO TPEMSTCTBYIOT CBOOOHOMY M MOILITHOMY Pa3BUTHIO KOPHEBOM CUCTEMBI PACTCHUH, pe3-
KO OTPaHUYMBAIOT BO3MOXXHOCTH YCBOEHHSI MUTATENbHBIX 3JIEMEHTOB U MOYBEHHOW BJIard, UMEIO-
IIMXCS B HUKHUX CIIOSIX.

B nmocnanuu Ilpesunenra Pecnmy6nmuku Kazaxcran K. TokaeBa ot 1 centsops 2020 roma
«Ka3zaxcran B HOBOW peasibHOCTH. Bpems neiicTBUil» OTMEUEHO, YTO KOHKYPEHTOCIIOCOOHYIO 3KO-
HOMHKY HEBO3MOYKHO CO3/1aTh 0e3 pa3BUTOrO CEbCKOro Xo03saicTBa. Cepbe3HbIM 0apbepoM oOcTa-
I0TCSl TEXHOJIOTMUYECKU ycTapeBiine cuctemsl opomeHus. Ilorepu Boasl gocturarot 40%. ns Bo-
nonepunutHoro Kazaxcrana takue mokasaTenu HeAomycTuMbl. HykHO o0ecrieunTh HOpMaTHBHO-
IIPaBOBOE PETYIUPOBAaHHME TAHHON Cdephl, a Takke pa3paboTaTh SKOHOMHUECKHE CTHMYJIBI JUIS
BHEJIPEHUS COBPEMEHHBIX TEXHOJIOTHI U MHHOBauui [1].

B pemenun ykazaHHbIX npoOsieM, ydeHble CellbCKOXO3SIICTBEHHON ONBITHON CTaHIUU
XJIONKOBOJICTBA M 0aX4E€BOJICTBA MPOBOIMIINA HCCIEIOBAHUS TI0 MPEAOTBPAIICHUIO IPOTPECCUPYIO-
IIeH TUIOTHOCTH MTOYBBI, HA OCHOBE TEXHOJIOTUH OCHOBHOI 00paOOTKH MOYBHI - TITyOOKOE PHIXJICHHE
Ha TiyOouny 50-55 cM ¢ 1enbio pa3pyuieHus IUTYKHOW MOJOIIBBI U YIYYIIEHUsI arpo(u3nuecKux
CBOMCTB ITOYBBI.

[ToneBble OMBITHI MPOBOJAMIM HA HAYyYHO-IKCIIEPUMEHTATLHOM ydyacTKe CelbCKOXO03SHCT-
BEHHOM OIBITHOM CTAaHIMH XJIONIKOBOJCTBA U 0aX4eBOJICTBA [0 METOJUKE IOJIEBBIX U BEreTallMOH-
HBIX OMBITOB C XJIOMYaTHUKOM [2]. [laHHas paboTa BBINOJHEHA B paMKax MPOTrPaMMHO-IICICBOTO
¢uHaHCHpoBaHUS MHHHCTEPCTBO cenbekoro xo3siicTBa Pecyonuku Kazaxcran (BR10764908).

[IpakTHyeckas LIEHHOCTh MCCIEIOBAHUN COCTOMT B TOM, YTO OHAa OyJIeT CIocOOCTBOBAaThH
3¢ (eKTUBHOMY HCIOJIb30BAaHMIO OpPOIIAEMBIX MOYB U YBEIMUYEHHUIO YPOXKAWHOCTH OTEYETBEHHOI'O
copTa xyionuaTHuka MaxkTaapain 4017, npu npuMeHEHUHU TITyOOKOI0 PhIXJIEHUS MOYBBI C BHECEHUEM
MUHEPATBHBIX YIOOpPEHUH.

Pe3ynbrarsl uccienoBaHuil, NPOBEACHHBIX HA DKCIEPUMEHTAIBHOM Y4acTKe, M0Ka3alld, YTO
1O/ BIMSIHUEM TITyOOKO# 00paOOTKH MOYBBI CYIIECTBEHHO M3MEHSIETCS arpopU3nYecKue CBONCTBA
CBETJIBIX Cepo3eMOB. B HameMm omnbiTe ornpeesnscss 00beMHBIN BeC MOYBbI Ha MOCEBAaX XJIOMYATHH-
ka. OOpabartbiBasi MOYBY, Mbl U3MEHsIEM €€ TJIOTHOCTh, YTOOBI CPOPMUPOBATH MOKA3ATEIN CIIOXKE-
HUS, ONITUMAJIbHBIE JJI1 TEXHUUECKUX KYJIBTYp, YTO, B CBOIKO OUEPEb, BIMIIOT Ha BOIHBIN, BO3TyIlI-
HBI, TETUIOBOM PEXHUMBI 1, B KOHEYHOM UTOTe, Ha OMOJIOTrMYECKYI0 aKTUBHOCTh MMAXOTHOT'O CJIOS.

OnTuManbHBIME CPOKaMU MPOBEJIEHHS TITyOOKOTO PBHIXJIEHUS JJIsl CEPO3EMHOM MOYBBI  SIB-
JsieTcsl OKTAOPh M HOSIOph MecALbl. B 3To BpeMsi mouBa UMeeT HU3KYIO BJIaXXHOCTh M XOPOLIO Kpo-
mutes. s nonydenus: 3pQeKTUBHOTO pa3pbIXJIeHHUs BIaKHOCTh MOYBHI JIOJDKHA OBITH MEHbILE
HIDKHETo Tpeneia MiIacTUYHOCTU. [Ipu BBICOKOH BIIaXXHOCTHM BO BpEMsl PBIXJEHHS 00pa3yroTcs
IJIBIOBI MJIM OCTAIOTCSI TOJIBKO LIS B MECTaX MPOX0/1a CTOCK PHIXJIUTEIS.

ArpomennopaTuBHOE MeEpOnpusITHE - 3(PPEKTUBHBIN MpUEM B cucTeMe 00paOOTKH MOYBHI,
MO3BOJIAIOIINI CO3/1aTh ONTUMAJIbHBIE YCIOBUS Ul Pa3BUTUS KOPHEBOM CHCTEMBI PACTEHUH U I10-
JYyYUTh BECOMYIO MTPUOABKY YPOKaWHOCTH. DTO MPHUEM OCHOBHOW 0OpabOTKH MOYBBI, PU KOTOPOM
M0YBA PHIXJIUTCS, KPOIIUTCS, YACTUYHO MEPEMEIINBAETCS, HO HE 000paunBaeTcs, T. €. IPOU3BOIUT-
cs1 6e30TBanbHAs 00paboTKa MOYBKI 6e3 00opaunBaHus ee ciaoeB. [Ipr 3ToM Ha MOBEPXHOCTH MOYBbI
OCTaeTCsl PaCTUTEIbHBIE OCTaTKH, 3aKpEIUIAIONIasl IOYBY M IPENyNpeXaaromas clyBaHUE €€ BeT-
poM.
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AHanu3bl MOKa3bIBAIOT, YTO MO NPOQHIII0 BHU3 00BEMHBIN Bec MOYBHI Bhille Ha 15-20% 1o
CPaBHEHHUIO C BEpXHUMH CJIOSIMHU TIOUBBHI.

OOBeMHBII BeC TOYBHI MaXOTHOT'O TOPU30HTA B KOHTPOJBHOM BapHaHTe, TNE MPOBEICHA
OCHOBHasi 00pabOTKa MOYBHI Ha IrIyOMHY 32 CM, MOKa3ajl ONTUMAaJIbHYIO INIOTHOCTH CIIOXKEHUS, B
ropuzoHTe 0-10 cM 00BEeMHBIN BEC MOYBBI COCTABHII BecHOM - 1,30 F/CM3, B ropusonte 10-20cm -
1,33 r/eM U B ropuzonte 20-30cm - 1,36 r/ev®. B KOHIIE BereTallMi HauOoJIbIIasg 00beMHas Macca
copmMHpoBaIach BHIIIE ONTUMAIBHOTO YPOBHS B 3TOT mepuoja u ormedeHa B cioe 0-10cm - 1,36
F/CMS, 10-20cm - 1,38 1 20-30 cm — 1,41 r/em® (Tabnua).

3
Ta6n1z1ua - ITokazaTenn 0OBEMHOIO Beca ITOYBEI IO CJIOAM, r/cM

O6bemHas Macca
Ne BapuanTs! onbiTa Cnoi, cm TOYBBI, T/CM°
BECHA OCEHb
(KorTpos) 0-10 1,30 1,36
1 OcHoBHast 00paboOTKa IMOYBHI Ha IITYOHHY 32 cM 10-20 1,33 1,38
20-30 1,36 1,41
0-10 1,30 1,34
2 OcHoBHast 00paboTKa 1MouBsl Ha rTyOuHY 40 CM 10-20 1,32 1,35
20-30 1,34 1,39
['my6okoe prIxyieHHe MOYBBI Ha ITyouny 45-50 cm 0-10 1,27 1,30
3 + 10-20 1,28 1,34
OcHoBHast 00paboTKa 1MOYBHI HA TIYOHHY 32 cM 20-30 1,30 1,36
['myOokoe prIxjieHHe MOYBHI Ha r1youny 50-55 cm 0-10 1,26 1,29
4 + 10-20 1,28 1,31
OcHoBHast 00paboTka noussl Ha r1yonny 40 cm 20-30 1,29 1,33

Ha onbITHOM yuacTke, TJie MPOBOJMIN OCHOBHYIO 00pabOTKy Ha riyOouHy 32 cM, B coyera-
HUH C TIIyOOKO# 00paboTKo# mouBkl Ha riryOuHY 45-50 cM, TUIOTHOCTH MAXOTHOTO CIOS (TIepe]] ce-
BOM) (hopMHUpOBaJIach B MpeJesiaX ONTHUMAIbHOTO YPOBHS JJISl BO3/EIBIBAHUS XJIOMYATHUKA U CO-
crasua B cnoe 0-10cm - 1,27 r/em®, 10-20cm - 1,28 1 20-30 em — 1,30 r/em®

B arposkocucremax, rje KOMIUIEKCHO MPOBOJMIN OCHOBHYIO 00pa00TKy Ha riyOuny 40
CM, B COYETaHHH C TITyOOKOW 00paboTKo# mouBsl Ha riryouny 50-55 cMm, oObeMHas Macca TOYBBI
dopmupoBanach B mpeaesax 3HaAYUTEIbHO HMKE ONTHMAJIbHOIO YPOBHS M cocTaBuia B cioe 0-10
1,26 r/em®, 10-20cm - 1,28 m 20-30 cm — 1,29 r/em® HanbGonee PBIXJION OHA OKa3aiach B arpOIKOCH-
cTeMax ¢ sIPyCHOH Bcmamkoi Ha riryouny 40 cM B cOUe€TaHMU C PHIXJIEHUEM MTOUBBI HA TIyOouHy 50-
55¢cm.

ITocne moceBa BO BCeX BapHaHTaX OIBITA OT BECHBI K OCEHU MPOMCXOAWIO JalbHeee yi-
JIOTHEHUE O0BEMHOMN TTOYBBI.

Takum 00pa3oM, Mbl YCTAaHOBUJIM 3HAYUTEIbHBIE CE30HHBIC M3MEHEHUS TUIOTHOCTU CIIOKE-
HUS NIOYBBIL. B cepo3eMHoil moYBe MpoBeeHHE TIyOOKOIO PBHIXJIEHUS MMOYBHI Ha TyouHy 50-55 cMm,
B COYETAHUUHN C OCHOBHOM 00pabOTKOM mouBkl Ha Ii1yOuHy 40 cM, 00YCIIOBINBAIO CHH)KEHUE 00B-
emHoi#1 Macchl B ciioe 0 - 30 em 10 1,27r/em® 1 ocenbio 1,31r/em® (prcyHOK).
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El e Hauane geretauuu

[ 8 KOHUE BereTaun

OcHoBHaA 0BpaBoTHa OcHoBHaR 0BpaboTHa TnyGoKoe phixneHie y6oKoE phixneHte
MouBbIHAMY6HHY 32 CM - MONBBIHAMYEMHY 40 i NouBbI HAEYGMHY 4550 nowsbl HaryGiky 50-55
e+ i+
OcHosHas 06paBoTka OchosHan obpabora
nouskiHarAyBiHy 32 cu mousbiHa myGuKy 40 ci

1,2

PucyHok — BiustHre mpueMoB pa3indHOi 00paboTKK Ha 00BEMHYIO MacCy MOYBBI B ciioe 0-
3

30 cMm, r/ecm

Hcnonp3oBanue npuéMoOB OCHOBHOM 00pabOTKM B COUETAHUU C TIIYOOKUM PBIXJICHHEM MOY-
BbI CIIOCOOCTBYIOT (JOPMHUPOBAHHUIO ONTUMAIBFHOTO YPOBHS INIOTHOCTH MAaXOTHOTO CIOS.

['myOokoe phIXJIICHHE TIOYBBI - 3TO 00pa0dOTKa MOYBHI 0€3 BpallleHUs JIOMTH C COXPAaHCHHUEM
HAa TIOBEPXHOCTH TOJISI OMPEJCIICHHOTO KOJIMYECTBA KOPHEBOW CHUCTEMBl M MOXHHBHBIX OCTATKOB
IpeJIecTBeHHUKA. J[0BOIbHO YacTo Takoi BuA 00pabOTKU MPAaKTUKYIOT B 30HAX, MOJBEPraronX-
Csl BTOPUYHOMY 3aCOJICHUIO MOYBBI, a TAaKXKe OAMH pa3 B 3 - 4 rofa Ha OJJHOM U TOM K€ IoJIe s
YIYYIIEHUS! BOJHOTO ¥ BO3YIIHOTO PEKUMOB ITOYBEI.

JlaHHast TEXHOJIOTHUS YMEHBIIAET TOCTIEACTBUS BMEIIATEIhCTBA B CPEAy MOYBBI, YBEIHMUMBa-
€T COJep)KaHNE OPIraHUYECKUX BEIIECTB B HEM, YIIYUIIAET CTPYKTYpPY, PETYJIHUPYET IPYHTOBYIO TEM-
nepaTypy U MO3BOJISIET [TOYBE YAECPKUBATH OOJIbIIIE BIIATH.

VYrinyOneHue 1 OKyJIbTypUBaHUE AXOTHOTO CJIOS - OJIHA U3 aKTyaJbHBIX 33]a4 3eMJIECEIIHS.
OnTuMalIbHBIN MaXOTHBIA CIIOHM MO3BOJISIET HAKAIJIMBATh OOJbllee KOJIMYECTBO BJIard, OpraHuye-
CKOTO BEIIECTBA, YBEIMYUBATh 30HY aKTUBHOU JESTEITFHOCTH MOYBEHHBIX MUKPOOPTaHH3MOB, JI0C-
TYIHOCTb MUTATEIbHBIX BEIIECTB U yIy4IlIaeT arpou3nyecKre YCIOBUS OPOIIAeMbIX CEPO3EMHbIX
MIOYB.
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YK 631.452:631.53

AT'POTEXHOJIOTUYECKHUE ITPUEMBI ITIOBBIINEHUSA TPOAYKTUBHOCTHU ME-
JIMOPUPYEMBIX 3EMEJIb KASAXCTAHA

IMapamonos A.HU., x.c.-x.H., bBacmanoB A.B., maructp c.-x. H., Mupaanaes M.C., k.T.H.,
Ixait M.b., Kangapoa C.M., k.1.H., Bacmanos U.B.
TOO «Ka3zaxckuil Hay4HO-HCCIIEI0BATENBCKUI HHCTUTYT BOJHOTO XO35MCTBA»
r. Tapa3, PecriyOnuka Kazaxcran

I[JISI COXPAaHCHUA U BOCHPOU3BOACTBA IJIOAOPOAUS ITOYB KaSaXCTaHa, ITOBBIIICHU A 3(1)(1)61(-
THUBHOCTH CEILCKOXO3SHCTBECHHOTO IMPOMU3BOACTBA U YIYUYIICHUS KauCCTBA MPOAYKIHHU, HCO6XOI[I/I-
MO Ha Hall B3TJIA4, OPUMCHCHUSA 30HAJIBHBIX CUCTCM 3CMIICICIINUA. I[aHHLIfI KOMIIJICKC B3aNMOCBSI-
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3aHHBIX arpoOTEXHUYECKHX, MEIHOPATHBHBIX W OPraHU3alMOHHO-YIPABICHUECKUX MEPOIPHUSITHH,
HanpaBJIeHHBIH Ha 3 (PEeKTUBHOE HCIONB30BAHUE 3€MJIU U APYTUX PECYPCOB, COXPAHEHUE U MOBBI-
HICHUS TUIOJOPO/AUS TMOYB, MOJyYeHHE CTAOMIBHBIX U YCTOMUMBBIX YpPOXKACB CEMBCKOXO3SHCTBEH-
HBIX KYJBTYP.

CoBpeMeHHbIE HayYHO-OOOCHOBAaHHBIE CHUCTEMbI 3E€MIIEJIENNSI CBA3aHbI MPEXKIE BCEro C €e
Ouosoruzanuen, BKIOYAIOe ONTUMAIbHYIO CTPYKTYPY MOCEBHBIX IUIOMIAAeH (ceBOOOOPOTHI Ha
NPUHIUNAX TUI0I0OCMEHA), MUHIUMHU3ALUI0 00pabOTKH MOYBKI, MOJ00P aJalTUBHBIX K KOHKPETHOU
30HE CEJIbCKOXO3SIICTBEHHBIX KYJIBbTYpP, BKJIIOYAs HETPAAUIMOHHBIE (AMBepcU(UKALMS pacTeHHE-
BOJICTBA), MPUMEHEHUE WHHOBALIMOHHBIX arpoOTEXHOJIOTMI — BJaro-, 3HEpro- U pecypcocoeperaro-
111170:¢

Onu obecreyar 3alIMTy TOYBHI OT BOJHOW M BETPOBOM 3PO3WH, IKOJIOTUYECKYIO Oe3omac-
HOCTb U OXPaHy OKpY>Karollel cpefbl («yCTOHYMBOE 3eMIIEeNIne») U CO3/1aayT HEOOXOUMBbIE yC-
JIOBMSL JUISl TPYJA U )KU3HEEATEIbHOCTH UEIOBEKa.

Mmuoronetnue uccnenoanus Kaszaxckoro HWUM BogHOro xo3siicTBa, NPOBEICHHBIE Ha
OpOILIAEMBIX 3€MJISIX C Pa3IMYHBIMHM TUIIAMU MOYB (UEPHO3EMHBIMH, KAIITAHOBBIMU U CEPO3EMHBI-
MH) ¥ IPUMEHEHHEM KOMIIJIEKCA METHOPANi — BOIHBIX, XUMUYECKUX, OMOIIOTUYECKUX, PU3nde-
CKHUX, TMOKa3aId UX PPEKTUBHOCTH MO PETYIUPOBAHHUIO MPOIIECCOB: PACCOJCHHUS, PACCOJIOHIIEBA-
HUS U pacillelauuBaHus JAeTPaJupPOBAHHBIX MOYB, YIYYIIEHHUIO UX T'YMYCOBOT'O COCTOSIHUS, BOJHO-
($uU3NYECKUX U XUMUUYECKUX CBOWCTB.

Boanbsle Menuopanuu yaydiiaroT BOJHO-BO3AYIIHBINA U MUILEBON PeXUMBI MOYB, MOBBIIIA-
10T [IPOJYKTUBHOCTb 3€MEJIb IIPU MOJIMBaX MajibiMu HopMamu (350 m/ra) B YEPHO3EMHOM M KalluTa-
HOBOM 30HaX, Ha CEpO3eMax HOPMbI OJMBOB MoBbIaTCA 10 800-1000 M>/ra.

[Tpn xumuveckoil Memuopanuu, npumMeHeHue Qocdorumnca ¢ HopMmoi BHeceHus 20 T/ra
obOecrnieunBaeT yBenuyeHue conepxkanus docdopa B mouse a0 300-500 kr/ra, npu Hopme 10 1/ra -
250-300 kr/ra u pu HOpMeE 5 T/Ta - 125-150 kr/ra.

BHecenue B mouBy B KauecTBe OMoMeNnnopaHTa HaBo3a HopMmoi 10 T/ra obecniednBaer mo-
crymienue ¢ HuM 100 kr/ra azora, 118 kr/ra kanus, 80 kr/ra xkanbius, 46 kr/ra pocdopa u 4200 kr
OpPraHMYECKOTO BEIIECTBA.

dusnueckas menuopanus (rnydokoe peixiaeHue Ha rinyouny 40-60 cM) obecrieunBaeT CHHU-
JKEHHe TUIOTHOCTH mouBEl ¢ 1,72 10 1,59 T/M° 1 COOTBETCTBEHHO MOBBIIICHHE c¢ IIOPUCTOCTU — C
36,0 o 40,70% (Ha 13% OTHOCHUTENBHO UCXOJHOTO COCTOSIHUSI YEPHO3EMHBIX CPEIHECYTTTMHUCTBIX
MOYB).

B pesynbraTre mpuMeHEHUs KOMIUIEKCAa METUOpalfil, yJIydllaeTcsi TYMYCHOE COCTOSIHHE
Mo4YB — cojiepxkanue rymyca B 0-60 cM ciioe yepHo3eMoB yBenuuuBaercs Ha 13,9-22,6%, kamraHo-
BbIX TI04B - Ha 20,8-27,20%, cepo3emMoB - Ha 12,5-20%. IIpoucxoaut pocT ypoxKalHOCTH XJIOMYaT-
Huka ¢ 21,1 1o 38,4 w/ra, 3epHa Kykypy3sl - ¢ 51,4 10 75,4 1/ra - Ha cepo3eMHbIX TOYBaX.

Pe3ynbrathl vccnenoBaHuil 0 MPUMEHEHHIO OMOTryMyca Ha cepo3eMHbIX moysax [1] moka-
3aJI1 TIO3UTUBHOE €r0 BIUSHUE HA MPOAYKTUBHOCTH BO3JENBIBAHMS KYJIBTYP B OBOLIE-KOPMOBOM
ceBoobopore.

buorymyc - HCKyCCTBEHHO POM3BEACHHBINA I'YMYC C IIOMOIIbIO €CTECTBEHHON OMOTEXHOJIO-
UM Ha OCHOBE MPOJYKTOB JKU3HEIEATEIHHOCTH KPACHOTO KaTHU(POPHUIICKOTO YepBsl IyTeM mepepa-
OOTKM UM OpraHWYecKUx oTX0A0B. OH ropasno 3¢dexkTrBHEee OPraHuvYecKux yJI00peHuil, sBIIseTCs
YHHUBEpPCAIbHBIM CPEJICTBOM pEreHepaluy MoYB, OTINYAETCS BHICOKOW BIAroeMKOCThIO (CIOocOoOeH
ynepxkuBaTth 10 70 % Biaru), COOEpXKHUT I'YyMHUHOBbIE M (DYJIIBBOKMCIOTHI, a30T, (ocdop, Kamuii,
MUKPO3JIEMEHTbl U OPraHUYECKHE BEIIeCcTBa, CBOOOAECH OT CeMsIH COpHbIX pacTeHuid. [Ipu ero nc-
II0JIb30BAHNN PEIIAIOTCS BOIIPOCHI OXPAHBI OKPY)KAIOIIEH Cpellbl IIyTEM YTHIN3AlMM OPTaHUYECKUX
otxomoB [1,2].

ITon Bce nccrneayemble KyJIbTypbl BHOCHIICS OHOTYMYC B Pa3lM4HbIX 103ax. [log kopMoBbIe
- KyKypy3y, JIOLUEepHYy ¢ suMeHeM 1o 3, 5 u 10 1/ra, moa oBomiHble (ToMaThl U orypisl) o 100, 200
u 300 r B kaxayro JyHKy. Crioco0d BHECEHMS - MO/ NPEANOCEBHYIO KYJIbTHBALIMIO HA KOPMOBBIX U
BPYUYHYIO C IIepeMEeIIMBaHueM OHOryMyca ¢ OYBOH - Ha OBOLIHBIX.
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PecypcocOeperatomasi TEXHOJIOTHUS OpPOIICHUS 3aKII0Yanach B MPUMEHEHHH CIEIYIOIINX
3JIEMEHTOB TEXHUKHU MOJIHMBA 110 00po3JaM: MOJIUBHAS CTPYS - MMOCTOSHHAS U [IEPEMEHHAs, TTOJIUBBI
IpHY TI0J[aue BOJIbI B KXKIyt0 O0po3y u uepes 6oposay [4,5].

CrnoxuBiIuecs: pexXUMbl OPOLIECHUS U Pa3IMyYHbIe 03l BHECEHHUS] OMOTyMyca MOBIUSIN Ha
YPO’KaiHOCTh BO3JICTIBIBAEMBIX KYIbTYp (Tabmuna 1).

Haubonee OT3bIBUMBBIMU SBIISIOTCA TOMAThI, YPOXKAIHOCTh KOTOPBIX B TOJl BHECEHUS OMO-
rymyca mnosbliaercs Ha 26,5% npu no3e 300 rpaMM Ha KaKIYIO JIYHKY. YPOXKalHOCTbh KYKYpYy3bl
(3enenoit maccel) Bozpactaet Ha 21,1% npu Hopme BHecenus 6uorymyca 10 1/ra.

Pesynbrarel pacuera 6anaHca rymyca U MoTpeOHOCTH B OPraHUYECKUX YAOOPECHUSX MTOKa3a-
JIM, 4TO B 6-TIOJILHOM C€BOOOOpOTE C A0jei yyacTust oBomHbIX 20,7%, Kykypy3bl Ha cuioc 26,4%,
JIOLIEPHBI MpOoULIBIX JIeT — 33,5%, cmecu mtouepHsl ¢ sumeneMm — 16,2%, noaconneunuka — 2,1% u
caxapHoii cBekibl — 1,1%, mo BceM KynbTypam OajlaHC TyMyca oka3zaycsi oTpuiarensHsiM (oT -20,3
1o -328,1 1/ra) 3a UCKITIOYCHHUEM TI0JIei ¢ MHOTOJIeTHEeH moniepHoi (+58,0 /ra). B cpennem mo ce-
BOOOOpOTY OanaHC rymyca Takke oTpuuarenbHbiid (-9,3 1/ra). Hopma oprannueckux ymoOpeHuit
i 6e3pedunuTHOrO Gananca rymyca ¢ MPUMEHEHHEM TMOACTHIIOYHOTO HaBo3a cocTaBmia 18,6
T/ra, Ouorymyca — 4,7 1/ra, T.€. 93pPeKTUBHOCTH MIPUMEHEHHsI OMOTyMYyca OUYTH B 4 pa3a MpeBblila-
€T UCIIOJIb30BaHNE HABO3A.

N3yueHue nurepaTypHbIX UCTOUYHHMKOB [6,7,8] MOKa3bIBAIOT, YTO CUJIBHOE BO3JEHCTBHE Ha
MIOYBY OKa3bIBAIOT MHOTOJIETHUE OO0OBBIC TPaBhl (JIFOIICpHA, KIIEBEP, dCHapIieT, JoHHUK). [1o komu-
YeCTBY HaKaIUIMBAIOIIEWCs B Mo4Be KOpHEBOU Macchl (7-10 T/ra BO3AYIIHO CyXOrO BELIECTBA) OHU
B 2-4 pa3a mpeBOCXOIAT OHOJIETHUE TPABBI, YTO MOJIOKHUTEIHHO CKa3bIBACTCS HE TOJIHKO Ha OallaH-
ce TyMyca, HO U O0OraileHUuu MOYBbI OMoJorudeckuM azotoM — 10 180-200 kr/ra B mepBbIid roj
nosib3oBaHus U 250-400 kr/ra 3a aBa roja BO3/IC/IBIBAHUS.

Tabmumna 1 — YpoxaltHOCTh CEITbCKOXO3SIMICTBEHHBIX KYJIBTYp HA TOJIMBE ¥ BHECEHUE B TIOUYBY pa3-
JUYHBIX 703 Ouorymyca, 1/ra [l]

Opoce Jlo3a BHECEHMSI 10T
Kon- | Tens- Jlo3a BHECEHHS B KOKIYIO TyHKY KOPMOBBIE KYJIBTYpHI Ha |
CenbCcKOX03s1H| BO Has OBOILHBIX KYJILTYP, T ra, T
CTBEHHAs KyNb TOJH | HOp-
Typa g BOB Mf bes bes
o /1:a Bue- | 100 | 200 300 | 500 | BHe- 3 5 10
CEeHUs CeHHS
Towmarsl, pac-
CaJIHBIN CTIO- 10 4250 373 | 386 - 408 | 447 - - - -
cob
Tomarsl, 6€3-
paccaa-Hbli 8 2250 212 235 - 224 | 286 - - - -
croco6
Orypisl 6 2700 194 | 228 | 185 207 - - - - -
Kykypysama | g\ gomg | o | o | . | - | - | 448 | 432 | 474 | 562
CHJIOC
Slumens - - - - - - - 8,2 79 | 86 | 8,9

B ycroBusix HEIOCTaTOUHOTO MPUMEHEHUS! OPTaHUYECKUX YyI0OpeHUl MpUMEHSI0TCS Cuje-
paTbl ¢ BEIOOPOM TakoW KyJIbTYphl, KOTOpasi UMeeT HU3KUH K03()(UIIMEHT TpaHCHHpaluu (3KOHO-
MUS IOYBEHHOM BJIaru), HU3KYI0 HOPMY BbICEBa (CHM)KEHHE 3aTpaT Ha CEMEHA) U BBICOKHMM ypoxkail
6uomacchl. [Ipemnaraercs KynbTypa TOpYHIIBI, C 3a/IeIKON cHaepara B MEPHUOJ MAacCOBOTO IIBETe-
HUs. 32 KOPOTKUI NEPHUOJ BereTalli OHa MoKa3bIBaeT ypokaid 3eneHoit maccel 200-250 1i/ra u 90%
KOpHEBOM Macchl — 7,5 T/ra B mepeBojie Ha cyxoe BemuiecTBo. [Ipu 3ToM B MOYBY moctymaer: a3ora
116 kr, pocdopa 40 xr, kanus 171 kr, 4TO IKBUBAICHTHO BHECEHUIO B mmap 30 T/ra MOACTUIIOYHOTO
HaBO3a.
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B kauectBe GOOOBBIX CHIEPATBHBIX KYJIbTYp NEPBOCTEIICHHON 3HAYEHHWE HMMEET JOHHHK
(OembIif U KENTHIN) ¢ XOPOIIO Pa3BUTONH KOPHEBOW CHCTEMOM M MOCTYIUICHHEM B IOYBY MMHUTATEI b-
HBIX BEILECTB PAaBHOLIEHHBIX BHECEHUIO B 1ouUBY 40 T/ra moACTHIIOUHOTO HaBo3a, wiu 150 kr azora,
40 kr docdopa, 109 Kr Kanus ¥ OpraHUIECKOE BEIIECTBO CIIOCOOHOE co3aaTh 1,25 T/ra rymyca.

Bosbioe BHUMaHNe B OMOJIOTHYECKOM CHCTEME 3eMIIEICNUS TOJKHO YACTATHCS MCIIOJIB30-
BaHUIO MOOOYHOMN MPOAYKIIUU: CTEPHU U COJIOMBI M IPYTUM PACTUTEIbHBIM OCTATKAM ITOJIS.

C oprannyeckoil Maccoil COJIOMBI U MHOTI'OJIETHUX TpaB IOCTYIAET B 104BYy Ha rekrap 100-
110 kr a3zora, 34 — docdopa, 115 — kanus, 52 — KaIbIUA U 3HAYUTEIIBHOE KOJTMYECTBO MUKPOAJIE-
menToB [9,10].

[Ipumenenue TpaBocMeceil U3 MHOTOJIETHUX OOOOBBIX M 37IAKOBBIX TPaB UMEET MpeuMyIlle-
CTBO TI€peJl MMOCEBOM KaXKI0H M3 3TUX TpPaB B OTACIHHOCTH M OOJBIIOE 3HAYCHHE B MOBBIIICHUH
IUIOZIOPOINSL TIOYB: MHOTOJIETHHUE 3J1aKOBBIE TPaBbl Pa3BHUBAIOT KOPHEBYIO CHCTEM B BEpXHEM Ila-
XOTHOM TOPU30HTE, YTO CIOCOOCTBYET MPH XOPOIIEM JOCTYIE BO3yXa PasBUTHIO adpOOHBIX Oak-
Tepuil. MHorosneTHre 0000BBIE TPABbl YXOJAT KOPHIMHU INIyOOKO B MOYBY, M3BJIEKAIOT U3 ITOYBEH-
HBIX CJIOEB M NIEPEHOCST B BEPXHHE TOPU3OHTHI MUTATEIbHBIE BemecTBa — Gochop, KaTbIUi U Ip.
E>xeronHoe oTMupaHue KOpHEH MHOTOJIETHUX TpaB cocTaBisieT 25-50% oT Bceil ux Macchl B MOYBE,
COJIepKalluX 3HAUYUTEIbHOE KOJMYECTBO OENIKOB, YIJIEBOJIOB U JIPYIMX OPraHUYECKHX BEILECTB.
KopHu ApeHUpyIOT MOUYBY, HAKAIUIMBAIOT YTIEKUCIBIN ra3, KOTOPBI 00pa3yIoT YroJdbHYIO KHUCIOTY
H>CO3, pacTBOpsiIONIyI0 MUHEpajbl — B pacTBOp mepexoasr ¢ochop, Kamuil, Kalbluid U Apyrue
JJIEMEHTHI.

Cpeau Ipyrux KyJIbTyp BBLICISCTCS TNPHUMEHEHHE KOATHHKA BocrtouHoro (Galéga
orientalis Lam.), 00JaaroMEro Xopouo pa3BUTOW KOPHEBOH CHCTEMOH, YCBAaMBAKOIIUE TPYIHO-
pacTBopuMbIe coenuHeHus. CopepkaHue rymyca IMocie ero cuiepanuu nosbsimaercs Ha 0,5-0,7
T/ra, MaxOTHBIA TOpU30HT oboramraercs azoroMm (180 kr/ra), pochopom — 24 xr/ra, kammem — 90
Kr/ra. PexoMeHayeTcs Takke MPUMEHEHUE CHapleTa MecYaHoro Kak BaKHOTO HAIpPaBJICHUS DKO-
JIOTU3allMU U OMOJIOTU3ALMY 3eMJIIEACIUs, PE3EPBOM PeIlleHuUs MPOOIEeMbl TPOU3BOJICTBA BEICOKOKA-
YEeCTBEHHBIX KOPMOB ¥ MTOBBIIICHUS TUIOIOPOJIUS TIOYB.

Takum 00Opa3om, COBEPIIEHHO OYEBHIHO, YTO BHEJPEHUE HAYYHO-OOOCHOBAHHBIX 30HAIIb-
HBIX OMOJIOTU3UPOBAHHBIX CUCTEM 3eMIIeNIENNsl OyAeT criocoOCTBOBAaTh COXPAHEHUIO U YIIYULICHUIO
IUIO/I0PO/IMSl TIOYB, MOBBIIIEHUIO MPOJYKTUBHOCTH METHOPHUPYEMBIX 3€MeNIb U 00ECIEUeHHIO Mpo-
JTIOBOJILCTBEHHOW O€30MaCHOCTH CTPAHBI.

Hcnonb3yemble TEXHOJIOIMYECKHE CXEMbl BHeCEHMs (hocdorurca Ha COJOHIOBBIX MOYBAX
CIOCOOCTBYIOT UX PACCOJIOHIIEBAHUIO U pacllieaulBaHUIO, a UCTIONIb30BAaHUE HA JAETPaIMPOBAHHBIX
MOYBaX M PUCOBBIX CHCTEMax BEJET K MOBBIIICHHIO 3aI1acoB MOABWKHBIX (hopM docdopa.

[Ipumenenue cuaepaTtoB MO3BOJISIET COKPATUTh, & MHOTJA JaKe MOJHOCTHIO OTKA3aThCs OT
BHECEHHS B IOYBY MUHEPAJIBLHBIX U OPraHUYecKuX ynoopeHuid. CuaepaTsl BOCIIOIHSIOT 3aMachl I'y-
Myca, TOBBIIIAIOT IJIOI0POAME TaXOTHOTO CJI0SI U MOHM)KAIOT KUCIOTHOCTh MOYBBI.

Pe3ynpTaThl ONBITHO-IPOM3BOACTBEHHBIX HCIBITAHUI pecypcocOeperaroiieidl TeXHOJIOTUN
OpOILIEHUS CENTbCKOXO3SIICTBEHHBIX KYJIbTYpP C UCIOJB30BaHNEM OHMOTyMyca Jajy MOJIOKHUTEIbHBIN
3pdexT. [laHHbIE TEXHOIOTHMH O0ECHEYMBAIOT 1O CPAaBHEHHIO C TPAAMIMOHHON TEXHOJIOTHEH
yMeHblIlIeHue 3aTpaT Bojbl Ha 16-20%, nmpubaBky ypoxas 12-55%, cHuxeHne ce0ecCTOUMOCTH Mpo-
nykiun Ha 10-15%.

PaGora BhINOJIHEHA B paMKaX peaiu3alii MPUKIAJHBIX HAyYHBIX MCCIEI0BaHUIN B 00JaCTH
arpoIpOMBIIIIEHHOTO KOMILJIEKCa M0 HAyYHO-TEXHUYECKOH mporpamme «TeXHOJOrMH U TeXHUYe-
CKH€ CpPEeJICTBAa OPOIICHUS MPHU BBOJE HOBBIX 3€MENIb OPOILIEHUS, PEKOHCTPYKIIMU U MOJIEPHHU3ALUN
CYLIECTBYIOIIUX opocuTenbHbIX cuctem» (MPH BR06249255).
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YK 631.4:631.62 (631.96)

INHOYBEHHO-MEJIMOPATUBHOE COCTOSAHHUE MAKTAAPAJIBCKOI'O MACCHUBA
OPOIIIEHUA

MkaiicambexoBa P.A., kaH1u1aT TEXHUYECKUX HAYK,
BbacmanoB A.B., Maructp cenbckoxo3sicTBeHHbIX Hayk, Cannmobaes P.P.
TOO «Kazaxckuii Hay4HO-UCCIIEI0BATEIBCKUI MHCTUTYT BOJTHOTO XO3SHCTBaY,
r. Tapa3, PecniyOnuka Kazaxcran

Opomraemble 3eMa MakTaapanbCKOro MacCHBa OPOILLIEHUS PACIIONIOKEHBI B TypKeCTaHCKON
obnactu Ha neBobOepexne p. Coipaapbu B Kazaxcranckoii yactu I'onogHocrenckoro maccusa. [ o-
JIOJHOCTEINICKMIA OpOIIAEMBbIi MACCHUB PACIIONOXKEH B cpeaHeM TedueHuu p. CeIpaapbH, a B COCTaB
Typkectranckoit obmactu PK BxoauTt ceBepo-3amaaHasi 4acTh MaCCHBa, KOTOPasi OTpaHUYMBAETCS Ha
ceBepe - lllaprapuHCKUM BOJOXpaHHUIIHUILEM, Ha BOCTOKE - TeppUTOpuell Y30ekucraHa, Ha 1ore -
LenTpansubeiM ["onogHocrenckum kosmiekropoM (LIT'K) u Ha 3anmane ApHacalickuM MOHU>KEHUEM.

Hcrounukom opoueHus 3emens B MakraapanbckoM MaccuBe siBisiercs MK «ZlocTeik» ¢
Boz03a00poM u3 p.Ceipaapbu Ha Tepputopun Pecrybnuku Y30ekucran. O0mas mpoTsKeHHOCTh
kaHana 113 kM, B ToM uncie no teppuropun Pecriyonuku Kazaxcran 49 km. Pacxon Bosibl B rojiose
kanana 230 m°/cek, Ha y4yacTKe mepecedeHust rpanuibl Kasaxcrana, 1.e. Ha 73 kM kaHana 120
m*/cex. [omus OpOILAEMBIX 3€MEJIb IPOU3BOIUTCS BHYTPUXO3SIICTBEHHBIMU OPOCUTEISIMU IIEPBOTO
nopsaka: K-20, K-21, K-22, K-24 u K-26 (pucynoxk 1). KITJI opocurerneii coctaBisier B mpeaenax
0,85-0,87. 1o mouutopunry PI'Y «tOKI'TMD» 3a 2019-2020 rr., MakcUMabHbBII YPOBEHb MOIa41
OpOCUTENILHOU BOJIbI HAOIIOAAETCs B IHBape U (heBpasie BO BpeMsl 3MMHHUX MPOMBIBOK U B MEPHUOJ C
MIOHS 10 aBryCT MecCALbl B BEreTallMOHHBIA nepuol. MuHepanus3anus OpOCUTENBHONW BOIBI B
cpemHeM 3a Bereranuto He mpeBbimania 1,0 /7. [lo XuMHuueckomMy cOCTaBy OpOCHTENbHAs BOJA
CyNb(aTHO-THAPOKAPOOHATHOTO COCTaBA, IPUIO/IHA JJIsl OPOIICHHUS CEIbXO3KYIBTYD [1].
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B nacrosimee Bpemst Ha MakTtaapaibckoM paiione u3 63821 ra opomaembix 3emens 27762 ra
CpelHe U CUIIbHO 3acosieHbl, 90% miomaay opouaeMbIX 3eMellb ¢ OJIM3KUM 3aJleTaHUEM IPYHTOBBIX
Boa (10 1-2 m) (Tabmuma 1) [1].

CpaBuuBas Tabnuunble gaHHble 10 YI'B 1 ux MuHepanu3aluuu MOXHO clielaTh BBIBOJ, YTO
wiomaau ¢ YI'B 10 2 M, ¥ mponmioM U B TEKYIIEM T'OAY COCTABISIOT 77% OT OT o0ImIei Tuiomnam
OpOILIEHUS, YTO MOKA3BIBAIOT O OJIM3KOM 3aJieraHuu TPYHTOBBIX BO/I.

[Tnomanu ¢ MUHEpaIU3AKMEH TPYHTOBBIX BOJ 110 3 I/1 clOCTaBIsOT 54-59%, 34255 ra B
2019 rony u 37472 ra B 2020 roay. Ilnomanu ¢ MuHEpanu3amueil TpyHTOBBIX BOja Ooisiee 3 1/1
coctaBisiroT 41-46% [1].

[To ypoBHIO OCHAIIEHHOCTH THAPOTEXHUYECKHUMH COOPYKEHHSIMH, BOJIOMEPHBIMH YCTPOHi-
CTBaMH, THJIPOIIOCTAMHU, PETYJIHUPYIOIIUMU U MOJIOPHBIMUA COOPYKEHUSIMHU JaHHAs OpPOCUTEIbHAs
CUCTEMa OTHOCUTCS K MOJYHHKEHEPHOMY TUIy. XapaKTepHbIe 0COOCHHOCTH: BHYTPUXO3SIICTBEH-
Hasl CeTb MMEET OOJBLIYIO MPOTSHKEHHOCTh M M3BWIIMCTA B IJIAHE; OPOCHTENIbHAS CUCTEMa MMEET
MHOT'0 TOYEK BOJ103a00pa HEMOCPEACTBEHHO U3 MEXXO03iCTBEHHBIX KaHAJIOB.

B npouecce nBuKeHMs BOJBI 110 OTKPBITHIM OPOCUTEIbHBIM KaHajaM HEM30€KHbI IOTEPH Ha
bunbTpanuio u ucnapenue. PazmMepsl 3TUX MOTEPh 3aBUCST OT BOJAONPOHUIIAEMOCTH TPYHTOB, Kade-
CTBa MPOTHUBOPMIBTPAMOHHBIX OJEK OOJMIIOBAHHBIX KAaHAJIOB, pEXMMa MX PabOTBI M JPYTHX
dakTopoB. bonblne MoTepu U3 OPOCUTENHHON CETH BBI3BIBAIOT HEOOXOAMMOCTH YBEIHMYEHUE Pa3-
MEpPOB KaHAJIOB IIPU UX IPOEKTUPOBAHUU U CTPOUTEIILCTBE.

W3-3a 3TUX MOTEph YMEHBLIAETCS OPOCUTENIbHAS CIIOCOOHOCTH BOJOMCTOYHUKOB, TO €CTh
COKpAIAIOTCS IUIOLaan opolleHus. HexenaTenbHO U B 3KOJI0r0-MEIHMOPAaTUBHOM ILJIaHE, TaK Kak
0oJbIIas 4acTh MOTEPSIHHON BOJBI MJIET Ha (UIBTPAIMIO, BBI3BIBAS MOABEM YPOBHS TPYHTOBBIX
BOJI, @ BMECTE C HMM 3acojIeHHE U 3a00JIauuBaHUE 3€Mellb, TO €CTb BTOPUYHOMY 3aCOJIEHUIO OpO-
[IAEMBIX TEPPUTOPHUH.

Bonpocamu u3yuenuss 1 000CHOBaHUSI CUCTEMAaTUYECKOTO JPEHAXKa Ha OPOIIAEMBIX 3EMJIISX
B Kazaxcrana 3anumanuce, A.I'. Pay [2], ©.®. Bemmmonsckwuit, [3], A.A. Jxymabekos [4], C.JI.
Marait, [5] u npyrue. B aTux paborax 0TMEY€HO, YTO OJJHOM U3 BaKHEHIIMX BOMPOCOB MPH NMPOEK-
TUPOBAHUU U CTPOUTEIBCTBE OTKPBITOIO TOPU30HTAIBHOIO APEHAXka SBIJIAETCS ONPEACIECHUE ONTH-
MaJIbHOM TJTyOMHBI €r0 3aJI05KE€HUsI, C KOTOPOH CBSI3aHbl YPOBEHb I'PYHTOBBIX BOJI, MEXIPEHHOE
paccTosiHue, yeiabHas U 001as MPOTSKEHHOCTDb APEHAKHOU CEeTH.

Hanusie Typkectanckoro ¢unmnana PI'TI «Ka3Boaxo03» mokas3siBatoT, 4T0 KOAOPHUITUEHT 1mo-
ne3noro aevicteusa (KIIJ]) MK «/locteik» B Beretannonusiii nepuoj cocrasnser 0,90-0,94, BayT-
puxo3siictBeHHBIX KaHanoB — 0,65-0,7, yuactkoBbix opocureneit — 0,78-0,82. O6mas mpoTsikeH-
HOCTb OPOCUTENIBHBIX KaHalloB Ha Makraapansckom maccuse B 2019 rony cocraBunu — 829,1 kM, B
TOM YHCJI€ B 3MJISTHOM pycie - 612,2 kM, ¢ 0ETOHHBIM MOKPBITHEM - 216,9 kM.

HccnenoBanne TEXHUYECKOIO COCTOSHUS OPOCHTEIBHOM ceTH MakTaapanabCKOro MacCHBa
MO3BOJIMJIM YCTAaHOBUTH OCHOBHBIE (PaKTOpHI, Biustouire Ha Benrnunny KIT/L:

- pa30pOCaHHOCTH OPOIIAEMBIX IOJIEH B MpeJieiax MacCHuBa, T.€. O0JbIIas JJIMHA KaHAJIOB;

- OpPOCHUTENIbHbIE KaHAJIbl B OOJBIIMHCTBE CIIy4aeB MOCTPOEHBI B HACHIM U HA CPEIHUX IO
MEXaHUUYECKOMY COCTaBY IIOUYBax;

- 00JBIIION BO103200p HA OPOIICHHE MPU HU3KOM TEXHHUYECKOM COCTOSIHUH CETH;

- OTCYTCTBHE ONTHUMAJIBHOIO MEXOpHUrajHOro BoJg03a00pa, HEOOJbIIOE KOJTUYECTBO OIHO-
BPEMEHHO Pa0OTAIOIINX YYaCTKOBBIX KaHAJIOB.

Munepanuzanus OpoCUTEILHOM BOJBI U3 rojia B rox ysennuusaercs. Tak, ecau B 2000 rogy
ona cocrasisa 0,79-0,85 r/n, To k 2019 rogy ona Beipocna mo 1,2-1,45 r/a (tabnuma 2).
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Tabnuma 2 - MuHepanuzamnus 1 XuMmuaeckuii cocraB Bojibl MK «JlocThiky, /11
Hara AHUOHBI Katnonsl Cymma
otbopa pH coJiei
25.06.2005 r 0,185 0,077 0,328 0,076 0,068 0,061 1,7 0,795
20.07.2005 r. 0,191 0,081 0,342 0,090 0,054 0,072 7,8 0,844
30.08.2009 r. 0,171 0,077 0,376 0,112 0,044 0,083 7,9 0,863
15.06.2019 r. 0,202 0,139 0,484 0,120 0,085 0,106 7,8 1,156
19.07.2019 1. 0,224 0,167 0,541 0,090 0,152 0,069 7,8 1,243
05.08.2019 r. 0,229 0,098 0,688 0,190 0,091 0,155 8,0 1,450

[Tpumeuanue: Otuer PI'Y «IOKI'TMD» 3a 2018-2019 rr.

[To xuMuYeckoMy coCcTaBy OPOCUTENbHAS BOA — CYIb(aTHO-THIPOKApOOHATHOTO COCTABA.
CTpouTenbCTBO OTKPBITOrO I'OPU30HTAIBHOIO JpPEHaka Ha OpoIAaeMbIX 3emiix Makraa-
pasibckoro Maccua 0bu10 Hadato ¢ 1946 roga. K 01.04.2019 roxy oO1iast mpoTsSKEHHOCTh KOJUICK-
TOPHO-JIpEHAKHOM ceTu coctaBisieT 1220,8 kM, B TOM UUCIIE MEKXO3SNUCTBEHHBIX KOJIJIEKTOPOB —
421,0 kM, BHYTPUXO3SIIICTBEHHOM JApEeHAXHO-COpOCHOI cetu 799,8 kM.
HOxHo0-Kazaxcranckum ¢punuanom PI'TI «Ka3Boaxo3» exeroJHo MpoBOJUTCS MEXaHUYECKasi OUH-
CTKa yYaCTKOBBIX JIPEH, BHYTPUXO3HCTBEHHBIX U MEXKXO3SIMCTBEHHBIX KOJLIeKTOpoB.Hampumep, B
2015-2017 rr. B MakTaapaiibCKOM paifoHe o0miasi MpOoTsHKEHHOCTh PEMOHTHO-BOCCTAHOBUTEIBHBIX
paboT KOJJICKTOPHO-ApEeHaKHOM ceTu coctaBmia 107,71 km (tabauma 3).

Tabnuua 3 - Mexannueckas ounctka KJIC 3a 2015-2017 rr.

Ne HaumenoBanue KomnuectBo mexa- | IIpoTskeHHOCTH [Tmomans
n/m CEIIbCKUX HUYECKH OYMILEH- | OYMIIEHHBIX KOJI- | YIYYIIEHHBIX
OKPYTOB HBIX KOJIJICKTOPOB, JICKTOPOB, KM. 3eMeb,
IIT. ra

1 Kapaxkaii 4 5,72 290,0

2 ATamekeH 5 4,95 557,3

3 JunbaabexoB 5 16,8 1830,0

4 Kb3putkym 11 21,37 2295,0

5 Hypnsibaes 26 58,87 6700,0

6 Jpyrue 43 70,0 8600,0
Hroro: 94 107,71 20273,0

[Ipumeuanue: Otuer PI'Y «}OKITMD» 3a 2018-2019 rr.

B 2018 roay no rocynapcrsenHoit nmporpamme 101 o nposeneHuto MoHuTopuHra «OreHka
MEJIMOPATUBHOTO COCTOSIHMSI OpPOIIAEMBIX 3€MeNb) ObUIM BBIJENEHBI CIELUATbHBIE CPEICTBA IS
yiIydiieHus Texuuaeckoro cocrosiaus KJ[C.
W3 »THX cpencTB ObUla MpoM3BEIEHA MEXaHMYECKas OYMCTKA KOJUIEKTOPOB «3amajHblii»,
Tyraitasiit, Konnextop — 1 u ap. (tabnuua 4).

Tabmuia 4 - Mexannueckasi ounTKa KoJieKTopoB B 2018 romy

No HaumenoBanue Jnvina
Cpenusist rmyouHa, M
/11 KOJJICKTOPOB KOJUIEKTOPOB, KM
1 3anaaHbIi 30,7 3,0-3,4
2 TyraitHeiii 8,9 2,8-3,2
3 Kommekrop-1 7,2 2,5-2,7
4 K-13-3 54 2,4-2,8
5 K-25 6,9 1,8-2,3
6 K-21-6 12,9 1,7-2,0
7 K-19-7 7,1 1,8-2,2
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[Tponomxenue Tadbmuis 4

8 K-19-17 4,1 1,8-2,2
9 K-19-19 4,0 1,9-2,5
10 K-21-1 2,7 1,9-24
11 K-21-9 2,9 2,0-2,3
12 K-21-8 2,6 2,0-2,5
13 K-21-5 4,3 2,0-2,5
14 K-1-3 2,1 2,0-2,4
15 K-1-4 3,2 2,0-2,3
Uroro: 105,6

[Tpumeuanue: Otyer PI'Y «HOKI'TMD» 3a 2018-2019 rr.

OOcnenoBanus MOKA3alx, YTO HEYJOBIETBOPUTEIBHOE YKOJIOTO-MEIIMOPATUBHOE COCTOSIHUE
OpoIIaeMbIX 3eMellb B MakTaapallbCKOM paiioHe 0OYCIIOBIICHO HU3KHM TEXHUYECKHUM COCTOSIHUEM
KOJUIEKTOPHO-IPEHAKHON CETH M HECOOTBETCTBHEM (PaKTUUYCCKUX TIIYOWH W 3aJI0KCHHUS OTKOCOB
KJIC npoekTHBIM JaHHBIM (Tabmuma 5S).

Tabnuna 5 - [IpoexTHast u pakTHueckas riryOMHa KOJUIEKTOPHO-APEHAXKHOM ceTn

['ny6buna, m OTKOCHI
No HaunmenoBanue Daxnae- | TIbockr-
n/m KIC [IpoekTHas . POCK JleBbIit [IpaBblit
CKHIA HBIN
1 Y4acTKOBBIE IPEHBI 1,5-2,0 0,7-1,1 1:15 1:1,2 1:2,3
p | BuyrpuxoicTBeH- 2,0-2,5 1,2-1,7 1:15 1:15 1:2,4
HBIE KOJUIEKTOpa
g | MekxosdiicTbenmbie |, 6 5 1,7-2,4 1:1,5 1:3,0 1:3,1
KOJIJICKTOpa

[Tpumeuanue: Otuer PI'Y «YOKI'TMD» 3a 2018-2019 rr.

IIpu cymiecTByrOIEM TEXHUYECKOM COCTOSHUM JIEHCTBYIOIIEH KOJIJIEKTOPHO-APEHAXKHON
ceTu (paKkTUUYECKHe MOIYIH APEHAKHOTrO0 cToka coctaBisitoT 0,06-0,15 n/c ra, 94TO 3HAYUTENHHO HU-
e TpoekTHhIX BenuuuH 0,24-0,35 51/c ra, T.e. - pakTuyeckoe 3a10KeHUsI OTKOCOB (M) HE COOTBET-
CTBYET MPOEKTHBIM 3HAUCHHSIM U 3aBHCHUT OT MEXaHWYECKOTO COCTaBa IMIOYBOIPYHTOB U JIUTOJIOTH-
yeckoro crpoenus. CornacHo Chull-am nns ycnoBuii MakTaapanbCKOro MaccuBa peKOMEHyeTCs
CJIEIyIOIIME COOTHOIIEHMSI OTKOCOB: JJIsi IMECYaHHbIX TPyHTOB 1:2, cyrmumHucteix - 1:1,5 u
IJIMHUCTHIX - 1:1. PakTHyecKue BEIMYMHBI OTKOCOB KOJUIEKTOPHO-APEHAKHONW CETH CHIIBHO pacxo-
JSITCS C TIPOCKTHBIMH 3HAYECHUSIMHU.

3auseHue M 3apacTaHue pycesl KOJUIEKTOPOB M YYAaCTKOBBIX JPEH MPUBOJIUT K PE3KOMY
YMEHBIICHUIO CKOPOCTH TEYCHHS BOJBI B HHX. B MpoekTax MHHUMAalIbHAs JOMyCTHMasi CKOPOCTh
BOJIBI JUUIsl IEPBUYHBIX JpeH nmpuHATta pasHoit 0,20-0,25 m/c, komrekropos 0,3-0,5 m/c, a He pa3Mbl-
Balolasi CKOPOCTh BOJIbI cooTBeTCTBEHHO 0,6-0,7 M/c. BbiOopouHble onpeeneHns 3TUX BEITUYHH B
CYIIECTBYIOILEH CETH MOKa3aliH, YTO B YYACTKOBBIX JPEHAX CKOPOCTb TEUEHHS M3MEHSETCS B Ipe-
nemax 0,08-0,16 M/c, B BHYTpUXO3SHCTBEHHBIX KojutekTopax 0,12-0,25 m/c, a B MeKX03SHCTBECHHBIX
komekropax 0,3-0,5 m/c.

D PexTUBHOCTD NEHCTBUS OTKPHITON KOJUIEKTOPHO-APEHAKHON CETH TaK)Ke PE3KO CHUXKa-
eTcsl, BCIICACTBHUE 3aUJICHUS U 3apacTaHUsl €€ COPHOM paCTUTENBbHOCTBIO (KaMBbIIll, TPOCTHUK U 1Ip.),
CBAJIKOM OBITOBOTO Mycopa U T.1. (PUCYHOK 2).
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OnanM u3 ocHOBHBIX (hakTopoB 3amieHus: KJ[C - nmpomecce oOpymenus orkocoB. Hanboiee
MHTEHCUBHO OH MPOUCXOAMT B MEPBBIE T'OJAbI KCILTyaTallMM, KOIJla OTKOCHI JPEH HE 3aKperJIeHbI
pacTuTeNnbHOCThI0. Ha yyacTKax KOJIEKTOPOB M yYaCTKOBBIX JIPEH, Tpacca KOTOPBIX MPOXOAAT Ha
IPYHTax JIETKOI'O U CPEIHEr0 MEXaHMYECKOro COCTaBa HAaOJIOJaeTCsl TOCTOSHHOE OMOJI3aHUEe OTKO-
coB. CymectBeHHbpIME npuurHaMu 3awieHus KJIC sBisieTcst MOAMOPHBIA pexkuM ee paboThl U yac-
Thle ee COpOCHI, @ TAaKI€ HECOOTBETCTBHE (PAKTHUUECKUX YKIOHOB KOJUIEKTOPHO-IPEHAXHOH ceTu
Pa3IMYHOTO MOPSAIKA C MPOSKTHRIMU JaHHBIMU. [Ipu mpoekTHOH BenmunHe ykiona 0,0003-0,0005,
(akTHueckoe 3HaUeHMs y4acTKOBbIX jApeH coctaisier 0,0001-0,0002, a ykiIoHBI BHYTPHXO3SICT-
BEHHBIX U MEKX03sUCTBEHHBIX KoJuiekTopos 0,00005-0,0001.

Takum 00pa3oM, HEYIOBIETBOPUTEIBEHOE TEXHUUECKOE COCTOSIHUE CYIIECTBYIOIEH OTKPHI-
TOM KOJIJIEKTOPHO-IPEHAKHOM CETH U HECOOTBETCTBUS €€ MapaMeTPOB (MEXIPEHHOE PACCTOSHUE U
riyOuHa ee 3aJI0KeHUsI) He 00eCHeuMBalOT ONTUMANBHYIO JIPEHUPOBAHHOCTh TEPPUTOPHHU, KOTO-
pBI€ cO37at0T HEOIAronpusATHOE COCTOSIHUE OPOILIAeMbIX 3€MEIlb U MPUBOIAUT K BTOPUUHOMY 3aCO-
JICHHIO TOYBOTPYHTOB.

Pabora BeIITONTHEHA B paMKax peaji3aliy MPUKIAIHBIX HAyIHBIX UCCIIEIOBAaHUNA B 00JIacTH
arpoIpOMBIIIIEHHOTO KOMILIEKCa M0 HAyYHO-TEXHUYECKOM mporpamme «TeXHONOTUH M TeXHHUYe-
CKHE CPEJCTBAa OPOILICHHS TPU BBOJIE HOBBIX 3€MEIlb OPOIICHUS, PEKOHCTPYKIIMHA ¥ MOJICPHU3AIIUH
cyuiecTByromux opocurensHbix cuctem» (MPH BR06249255).
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VJIK 631.4(58):631.172

OINEHKA DQHEPTETUYECKUX TAPAMETPOB 30HAJIBHBIX
ITIOYB KA3AXCTAHA

bacmanoB A.B., maructp c.-x. H., MupaagaeB M.C. k.1.H., KoiidoakoBa E.C., kanaunar
C.-X. HayK, jJoueHt, xalicambexkoBa P.A., k.1.H., BacmanoB A.B., Kaobu1 T.M.
TOO «Kazaxckuil Hay4HO-HUCCIIEI0BATEILCKUIT HHCTUTYT BOJIHOTO XO35MCTBA»
r. Tapas, Pecniybnuka Kasaxcran

Opanm u3 rinaBHeIX npuoputeToB AIIK PecnyOnukm Kazaxcran sBiseTcs panuoHaIbHOE
UCIIOJIb30BaHUE M OXpaHa IMOYBEHHBIX PECYPCOB U 3€MEJb CENbCKOXO35ICTBEHHOIO Ha3HAUYECHUS, B
YaCTHOCTH, COXPAHEHHE U BOCIPOU3BOJCTBO IJIOJOPOJUS IOYB M IOBBIILIEHUE IMPOAYKTHUBHOCTH
OpOILIaeMBbIX 3€Mellb, KOTOpPbIE TECHO CBSI3aHbI C 3((EKTUBHBIM YIPaBICHHUEM MPUPOTHBIMU PECyp-
camu. [Ipunsareie coorBercTByromue Ykasel IIpesnnenra u Ilocranosnenus lIpaBurensctBa Pec-
nyonunku Kaszaxcran [1,2] 00 sHeprocOepekeHu 1 MOBBIICHHH YHEProd(PGEKTUBHOCTH B OTPACIISAX
HSKOHOMHUKH CTPAHBI [IOJAYEPKUBAIOT aKTyaJbHOCTh M BaKHOCTb B PELIEHUM JAaHHOIO Bolpoca. Pas-
paboTka SHeprodPPeKTUBHBIX METHOPATHUBHBIX TEXHOJOTHH MO3BOJUT MUHUMHU3UPOBATH MPOH3-
BOJICTBEHHBIE PacXO0/ibl U CHU3UTH CE0ECTOMMOCTh CEJIbCKOXO3SIMCTBEHHON MpoayKiuu. Cenbcko-
XO03SUCTBEHHOE MPOU3BOJICTBO OCHOBAHO HA MPUMEHEHHH PA3JIMYHBIX CUCTEM 3emiienenus, dphex-
TUBHOCTb KOTOPBIX OLICHWBAETCS TaKUMU MOKa3aTeNsIMU KaK MPOU3BOAUTEIBLHOCTD TPYAd, HOPMOM
npuObLIM, YPOBHEM PEHTA0ENbHOCTH, (POHIOOTAAYEH U PsAOM ApYyrux. DHepreruyeckas >pdek-
TUBHOCTb, KaK IPaBUJIO, HE YCTaHABIMBAaeTCA. MeXIy TeM BCE KU3HEHHO Ba)KHbBIE ITPOLIECCHI, OCO-
OCHHO B CETTLCKOM XO3sIIICTBE, MPOUCXOAT C UCIIOJIb30BAHUEM U NMPE0OpPa30BAHUEM IHEPTHH - COJI-
HEYHOW U aHTPOIOTE€HHOM.

PecnyOnmka Kazaxcran BXOAUT B YKCIIO KPYIMHEWIIUX CTpaH MUpa MO 3aHUMaeMoOM IUIoIIa-
T 3€MENbHBIX PECYPCOB M pa3HOO0pa3nio MPUPOAHO-PECYPCHOTO NOTEHIIMANIA U 3aHUMAET JEBSATOE
MECTO B MHUPE, a [0 YPOBHIO 3eMJICO0ECTIEUeHHOCTH Ha TyITy HaceleHus. DTO TPEThe MECTO B MH-
pe, nocne ABctpanuu v KaHazpl, KOTopasi Ha OJJHOTO KHUTENS CTPaHbl COCTABIIAET OKOJIO 17 rekra-
POB, B TOM YHCIIe 00eCIIeueHHOCTh namHe — 1,51 rekrapa Ha yenoBeka. JTU MOKa3aTenau B APY-
rux crpa”ax cocraBisioT: B Poccun — 11,6 u 0,89; CILIA — 3,8 u 0,75; Kurait — 0,8 u 0,08;
Snonus — 0,31 u 0,03 rexrapa Ha 4yesnoseka [3,4].

3aTpaThl PHEPTUH B CEJIbCKOXO3SIICTBEHHOM Mpou3BoAcTBEe KazaxcraHa MpeBbIIIAlOT HOP-
MaTHUBBI U B HECKOJIBKO pa3 BHIIIE [0 CPABHEHUIO C Pa3BUTHIMU 3apyOeKHBIMU CTpaHaMu. B cBsi3u ¢
3TUM YCTaHOBJIEHHE 3HEpPreTndeckoi 3(h(PpeKTUBHOCTH MPUMEHSIEMbIX MEIHOPAaTUBHBIX MEpPONpHsI-
THUW MO3BOJIUT BBISIBUTH SHEPro3aTPAaTHBIEC MPUEMBI U ONITUMHU3UPOBATh MPUMEHUTENBHO K KOHKPET-
HBIM arpoKJIMMaTHYeCKUM 30HaM, OpPOIIAEMbIM TEPPUTOPHUSM, BIJIOTH 10 OTIEIbHBIX XO3SIMCTB U
nojeil. bonbuiol nHTEpec K mpobiemMe 3HeprocOepekeHUsT U MOBBILIEHHS HEProdhHeKTuBHOCTH
MEJIMOPATUBHBIX PabOT B CEIbCKOM XO3SIIICTBE MOAYEPKUBAIOT aKTyaJbHOCTh U BaXKHOCTh B pellie-
HUU JIaHHOTO BOIIpOCA.

HeoOxoaumo oTMeTuTh Manos¢(HeKTUBHOE HMCIIONb30BaHHE MaTepUAbHBIX U dSHEpreThuye-
CKHUX PECypCOB, HCIIOJIb3yeMbIe Ha OpPOIIAeMbIX MOJSAX MPU MPOBEACHHH MEIHOPATHBHBIX paboOT U
MOJIy4YEHUE CeNIbCKOXO03SMCTBEHHON MpoayKiuu. OCHOBHBIMH MpoOIeMaMH B IPOBEICHUH MEIHO-
paTHBHBIX paboT Ha opolaeMbix arponanamadrax Pecnyonuku Kazaxcran ocraroTcs:

- HU3Kas 3 (HEKTUBHOCTh U HHEPro3aTpaTHbIe MEIHOPATUBHBIE MEPONPUSITHS 110 yIpaBJie-
HUIO TIOYBEHHBIM MOTEHIIMAIIOM ITPH BO3/EIBIBAHUH CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP;

- HEOOXOJMMOCTb TOBBIIIEHUSI PEHTA0ETbHOCTU CEIbCKOXO3SIMCTBEHHON MPOAYKIHMH TpU
CHUKEHUU PHEPreTUUYECKUX 3aTpaT Ha MPOBEACHUE MEIIMOPATUBHBIX MEPONPUATHIA HA OPOILIAEMBIX
3eMJISIX;

- OTCYTCTBHE MAaJl03aTPaTHBIX HAYYHO-OOOCHOBAHHBIX MEPONPUATHI MO MPOBEACHUIO Me-
JMOPATUBHBIX Pa0OT K KOHKPETHBIM MOYBEHHO-KJIMMAaTHYECKUM YCIOBUSM OPOLIAEMOro 3emiiese-
TS
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CdopmupoBasimecss Tunbl mouB B PecryOmmku KazaxcraH HOCAT MIMPOTHO - 30HATBHBIN
XapakTep, OTPaKaIOIIM B CBOIO OYepe/lb TaKue KIMMAaTHYeCKHUe MoKa3aTeNu Kak, MHAEKC CyXOCTU
KiuMaTta, rugaporepmudeckuii koapduuuent (I'TK), koaddunuent yBaaxuennocta u ap. OHu xa-
PaKTEpU3YIOT ONTUMAIFHOE COOTHOLICHHE TEIUIa U BJIard Ha OPOIIAEMbIX 3eMJIIX C YU€TOM HarpaBs-
JIEHHOCTHU TI0YBOOOPA30BATEILHOIO ITPOLIECCA B PA3JIMYHBIX arpOKIMMATUYECKHUX 30HAX.

CoBpeMeHHOE COCTOSIHME MMOYBEHHOro Iuogopoausi B Pecnybnuke Kazaxcrane xapakrepu-
3yeTcs 3HAYUTENbHBIM €ro MaJeHueM. Bocpon3BOICTBO NOYBEHHOTO IJIOJOPOHs TpedyeT orpe-
JICJICHHOTO KOJIMYECTBA AHEPrOPECYPCOB, 3aBUCAIIUX OT THUIIA MMOYB. YepHO3EMHbBIE U KAllITAHOBBIE
MIOYBHI B CBSI3M C HauOOJiee CIIOKHON UX CTPYKTYPHOH OpraHm3alieil TpeOyIOT MOBBIIICHHBIX pe-
cypcoB it obecriedeHust 3H(PEKTUBHOTO IIOA0POIUS.

VYnpasieHrue IpoayKTHBHOCTBIO BOJO3EMEIBHBIX PECYpCOB HA OPOIIAEMBIX arposaHamad-
TaX HEBO3MOXKHO OCYILIECTBIIATH 0€3 ydacTusi OMO3HEPreTUYECKOro NoTeHIMaa o4B B Ipoleccax,
MPOUCXOISIINX TIPH MPOBEICHUN BOJIHBIX, XUMHUYECKHUX, OMOJIOTHYECKHUX, (PU3UUECKUX, aTPOTEXHU-
YECKUX U TMJIPOTEXHUUYECKUX, UITH IPYTHUX KOMITJICKCHBIX MEJIUOPALIUH.

MeTo/10510THSl OLIEHKH SHEPreTHYECKOro IMOTEHIMajla MOYBOIPYHTOB OCHOBAaHA Ha yYeTe
MOCTYMAIONIeH HAa MOBEPXHOCTh 3€MJIM COJHEYHON PHEPrUM U €€ PacXOJHOM YacTH: i BOJOIIO-
TpeOsieHus (MCTapeHusi U TPAHCIHMPAIMH) BO3JIEIBIBAEMBIX CEIIbCKOXO3SHCTBEHHBIX KYIBTYp, (o-
TOCHUHTETUYECKON JIeATEIbHOCTH PacTeHUH, (PU3UKO-XMMHUECKHUX MPOLIECCOB B MTOYBE, B TOM YHCIIE
npu rymycooOpasoBanuu [5-7]. Ee nelicTBue HampaBieHO Ha MOBbIIICHHE () ()EKTUBHOCTH MOTECH-
[[Maja MOYBOTPYHTOB, JOCTH)KEHHUE SKOJIOTHYECKH OOOCHOBAHHOM MPOAYKTUBHOCTH OPOIIA€MBIX
3eMellb B PA3JINYHBIX OYBEHHO-KJIMMaTH4ecKuX 30Hax PecnyOnnku Kaszaxcras.

Baknelmumu nmapaMeTpaMyu COOTHOIICHUH B 3TOUM cucTeMe ABJISAIOTCA CyMMapHas pa-
Iuanus, paaualMoHHBIN OanaHc, anbbeno, dPpPekTUBHOE HU3IyUYEHHE, MPOJOJHKUTEIHHOCTH
COJIHEYHOI'0 CHSIHUS, 00JaYHOCTh U Ipyrue nokasarenu. K HacrosmiemMy BpeMeHH yCTaHOBJICHbI
pernoHanbHbIe U 001ue GopMyInbl Takux cBszel. [Ipu 3ToM Beicokne K03 punmeHTs Koppensuun
MOJTyYeHbl MKy BenuyuHoW R u mmporoii (1) u BeicoToit mectHocTH (H), a Takke ¢ cymmamu
Temneparypsl Bo3ayxa (Y t°C).

B Tabnumnax 1 u 2 mpuBOISATCS 3HAYEHHUS COCTABJISAIONIMX YHEPreTHYeckoro OanaHca ¢ pas-
JTUYHBIMHA TUNIaMU 104YB. Ha GonbmmHCTBE MeTeoposornyeckux cranuuii PK m3amepenus aktuHo-
METPUUYECKUX MOKa3aTeNeil He BeAyTCsl, IOATOMY B MPAKTUKE UCIIONB3YIOTCS pacueTHBIE METOIbI Ha
OCHOBE IMIMPUYECKUX U MOJYIMIIUPUUECKHX CBsA3eH paanannoHHoro 6ananca R ¢ ero gpaxropamu.

Tabmuma 1 — Anb0e0 MOYB U pa3IMYHON PACTUTEILHON TOBEPXHOCTH [5]

ITouBel 1 Ans6eno ITouBel 1 TOBEPX- Ans6ero
MMOBEPXHOCTh HOCTb
TeMHBIE TOYBBI 0,05-0,15 IToss mmeHuIs! 0,10-0,25
Ceprre HI?:I}ZH BIIaz= 0,10-0,20 KaprodensHbie moss 0,15-0,25
Cyxue TIHHECTHIE 0,20-0,35 XJTOMKOBBIE OIS 0,20-0,25
WM CephIe
UepHo3eM BIaKHBIN 0,08 Jlyra 0,15-0,25
YepHO3eM Ccyxoii 0,14 Cyxas crenb 0,20-0,30
TpaBa cyxas 0,19 ITouBEI cBETIIBIE 0,22-0,32
Tpasa 3eneHas 0,26 Houser cBeTIBIC MEC- 0,34-0,45
YaHbIe
CHer cBexuil cyxou 0,80-0,95 CHer J1eXanbIi 0,40-0,50

B Hamux npopaboTKax MPUMEHSIIHCH MTOKa3aTeId KaKk HHCTPYMEHTAIbHO 3aMEepEHHBIE Ha
METEOCTAHIMAX, TaK W YCTAHOBIEHHBIE pacyeTaMH 110 dMIUPHYECKHM 3aBHCHMOCTSIM BEIY-
IMX y4eHbix [5-8].
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Tabnuua 2 — DHepreTuyeckre napaMeTphl, XapakTepU3yoLue 30HIbHbIe THIIH TouB Ka3axcrana

[TapameTpsl 3HEpPreTUYECKOro OanaHca, KI[)K/CM2
T paJranoH- OnodHepreTHYe-
WIIBI I0YB N SHEPrus IOYBO- o TypOyneHTHAas
Hbiii OaaHC oOpa3oBanus Q CRMHLIOTSHIMAT | 5 eprootaya J
R P n BoII proota
YepHO3eM F0KHBIH 186 111,60 1,86 72,54
TemHo-KanIraHoBas 1 193 119,66 1,93 71,41
KalllTaHOBast
TemHo-KamTaHoBas 1 199 123,38 1,99 73,63
KalllTaHOBast
CBeTII0-KallITaHOBas 200 124,00 2,00 74,00
Cepo- u cBeTIIOOypast 194 122,22 1,94 69,84
Bypas (Ha rpanune
CBETJI0-KaIITAHOBBIX 222 139,86 2,22 79,92
TIOYB)
CepoOypas u cBeT00y-
o 231 145,53 2,31 83,16
CBeTlI0-KalllTaHOBas U 192 119,04 1,92 71,04
Oypast
TemHo- 1 cBeTo- 212 131,44 2,12 78,44
KallTaHOBast
TemHO- 1 cBETIO- 206 127,72 2,06 76,22
KallTaHOBast
Cepo3eMbl CEBEpHBIE U 240 158,40 2,40 79,20
FOJKHBIE
Cepo-0Oypas u cBeTI0- 217 136,71 2.17 78,12
Oypast
TeMHO-KaIITaHOBas 218 135,16 2,18 80,66
BricokoropHas uepHoO- 196 117,60 1,96 76,44
3eMHas
Cepo3zeMbl CEBEpHBIE U 236 155,76 2.36 77,88
FO’KHBIE

OcpeHeHHBIMU 3HAUYEHUSMH aJh0e0 AESATEIhHON MOBEPXHOCTH OPOIIAEMBIX ITTOJIEH C MHO-
TOJICTHUMH TPaBaMH MOKHO TIPUHATH JUIS PACYETOB B PA3IMYHBIX TTOYBEHHO-KIMMATHYECKUX 30HAX
pecnyomuku: 0,10-0,15 - s weproszemos, 0,15-0,20 - gns kamranoBsix mous, 0,20-0,30 - mis ce-
PO3EMOB.

[Mocrymatomass Ha opoIlIaeMble TOJS JHEPTUs aKKyMyITUPYeTCs B JIBYX €ro OCHOBHBIX
00BeKTaX: B 3€JCHBIX PACTCHUSAX U OPraHUYECKOM BELIECTBE MOYB,UTO OOECIeYMBAET MOBHIIICHUE
NPOJYKTHBHOCTH M PAaCCTEHUH W CONIEp)KHHE TymMyca B mouBe. HamOosee MONHO HUCIONB3yeTCs
NOTEHIMAJIbHBIE BO3MOXHOCTH UYEPHO3EMOB, a MEHEee BCEro - B CEPO3EMHBIX MOYBaXx.
JIOoTIOTHUTENPHOE KOJIMYECTBO DHEPTrUH, KOTOpOE HEOOXOMUMO JUIsi TIOJMHOM —peau3aiuu
IPOAYKIIMOHHOTO MOTeHIMana coctaBiseT 22,1-24,5 xJlx/ra. Ha cepo3eMHbIX MOYBaX KOJIMYECTBO
AKKyMYJIHPYeMOW DJHEPTMHM WMEeT MaKCHUMAJbHOE 3HA4YCHHE,M KOMIUIEKCHAs MEeIHOpanus
crocoOCTByeT HanboJiee MOITHbIN pealn3aluu IpUPOAHO-PECYPCHOTO MOTEHIIMANA 3TOW MMOYBEHHO-
KJINMAaTHYECKOW 30HBI.

DOHeprust Mo4Bo0OPa30BaHMs PACXOAYETCsl Ha TPH OCHOBHBIE COCTABIIAIONINE: TPACTIUPALINIO U
ucnapenne - 95-99,5%, Ouonornueckue npomueccs - 0,5-4,0% u Ha 3p0o3uI0 (CMBIB, BHIBETPUBAHUE)
okoJio 1% [5].

DHeprusi, akKKyMyJIMPOBaHHAs B IIPOJYKIIMK OMOMACCHI - 3TO 3aTPaThl SHEPTUU HAa POTOCHHTE3
U TymycooOpa3oBaHue, KOTOpbIe coCTaBisAIOT o B.P. BonobyeBy 1% oT npuxoasiieit sHepruii u
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OIICHMBAaeTCs 4epe3 OuodHepruueckuii moreHmman bBOIl. OH  BKIIOYaeT  SHEPTHIO,
aKKyMyJHpPOBaHHYIO B MouBeHHOM rymyce bOIly, 1 B mpoaykuun ¢putomaccel pacteHui BOIlqcr.
[Mokazatens BOIl mo3BONSET OIEHHUTH KOJMYECTBO SHEPrUHM, HEOOXOAWMOE s CO3IaHus
IPOAYKIIHOHHOTO IoTeHIHaia [7].

Ananmu3 u 0000IIeHUE BBIIICTTPUBEICHHBIX JaHHBIX, O3BOJIMIN YCTAHOBUTH BEIHMYUHBI dIie-

MEHTOB SHEPreTH4ECKOro OajlaHnca MPUMEHUTENIBHO K PA3IMYHBIM THUIIAM 10YB (Tabnuua 3).

Ta6n1/1ua 3 — 3HayeHusA OHCPIrCTHYCCKUX MMapaMCTPOB 30HAJIBHBIX ITIOYB Kazaxcrana

3HadYeHHs COCTABIIIONIMX YHEPreTHIECKOro Ganamnca, KJDK/cM’
HanmenoBanue o N
Panuanuonnslii | DHeprus nmoyBood- | buosnepreruveckuit TypOyneHTHas
THUIIOB TIOYB

bananc, R pazoBanus, Qy norennuan, bOI1 9HEeprooTaaya, J

UepHozembl 191,0 114,6 19 74,5

Kammrranosas 203,0 125,9 2,0 75,1

CeposeMbl 238,0 157,2 2,3 78,5

3HaueHUs] COCTABISIOUIUX YHEPreTUYECKOro OajlaHCa MOBBIMIAIOTCS OT CEBEPHBIX MIMPOT K
I0)KHBIM, OT 30HBI YEPHO3EMHBIX MOYB K cepo3emaM. Tak paguanuoHHbii Oamanc R — ot 191 no
238 KI[)K/CMZ, sHeprus rno4yBooOpaszoBanus Q, - or 114,6 no 157,2 KI[)K/CMZ, TypOynIeHTHas
sHeprootnaya J — ot 74,5 no 78,5 K JIK/cM?. DTH BEIMYMHBI IS KAIITAHOBBIX [I0YB HMEIOT po-
MEXYTOUYHbIE 3HaueHus — coorBeTcTBeHHO 203,0; 1259 u 75,1 KI[)K/CMZ. BrimenpuBeneHnbie gaH-
HBIC HOCAT MPEABAPUTEIHHBIA XapaKTep M YTOUYHSIIOTCS MPHU MPOBEICHUU PA3TMYHBIX MEIHOPATHUB-
HBIX MEPOIPUITUH.

Benuuuna typOysieHTHOM 3HEpProoTaayuu J, BAUSAIOMIAs HA MOBBIIICHUE MPOJIYKTUBHOCTU 3€-
MeJb HAaMMEHbIIasl B 30He YepHO3eMOB (okomo 74,5 kJIx/cM?) - HauGonee MJI0JIOPOJHBIX ITOYB U HE
TPEOYIOMNX OTHOCUTEIHHO OOJBIINX 00bEMOB MPOBEICHUS MEIHOPAIMNA 10 CPABHEHHUIO C 30HOM
pacnpocTpaHeHus: cepo3emoB (J=78,5 K[[)K/CMZ). B ycnoBusix 10 NMpoBEAEHHUS MEIHOPATUBHBIX
MEPOTIPHSITHIA 5Ta BENMUMHA COCTABISET B cpeaHeM okomno 100,0 k/[xk/cm? uist depHo3eMoB, 135
kJDk/cM® - KamraHoBbIX 1 185 kJlx/cM’ - st cepo3zeMHbIX mouB [7]. CiaemoBaTenbHO, HanboIEe
3HAYUTENILHOTO CHIDKEHHUS BEJIWYMHBI JIAHHOTO II0Ka3aTelsi MOXKHO JOCTUYh B PE3yJbTare
MPOBEJICHUS OMpeAENCHHBIX MENUopaluii B 30HE CEepo3eMHBIX MouB - Ha 106,5 K JIK/cM?,
HauMeHsbIero (Ha 25,5 KI[)K/CMZ) - Ha YepHO3eMax, a Ha KalllTaHOBbIX — Ha 59,9 KI[)K/CMZ, MTOBBICHUB
COOTBETCTBEHHO ATHUM 3HAUEHUSM UX MPOTYKTUBHOCTD.

Ha ocHOBaHWYW BBINICTIPUBEACHHBIX JaHHBIX MO YHEPTETUYCCKOMY TOTCHIUATY Pa3THYHBIX
TUTIOB TIOYB, HAMU OBLIM OLIEHEH MPOIYKIIMOHHBINA MOTEHIIHAT METHOPHUPYEMBIX 3eMelb C YepHO-
3€MHBIMH, KaIlITAHOBBIMU U CEPO3E€MHBIMU MoYBaMu. OH OTpakaeT MaKCHUMaJIbHO BO3MOXKHOE aK-
KyMYJIUPOBaHHWE PACTCHUSMU BO3JIEIBIBAEMBIX KYIBTYp OSHEpPruu (HOTOCHHTE3a, MO3BOJISIONIEH
obecreunBaTh HAKOTUICHHWS] OCHOBHOW TPOJYKIIMU B oOmieir 6momacce 10 12-16 ThIC. KOPMOBBIX
€MHUL] C OJHOTO opolIaemMoro rekrapa. [lonydeHnHsie pe3yapTaThl XOPOIIO KOPPEIUPYIOTCS € JIaH-
HBIMHU TTOTEHIIMATHHON (MaKCUMAJIBHOW) W PEATbHO JOCTHUTHYTOM ypPOXKAHOCTHIO BEMYIIUX CElThb-
CKOXO3SIICTBEHHBIX KYJIBTYp Ha OpoIlIaeMbIX 3eMisix KazaxcraHa v mpUTpaHUYHBIX K HEMY PETHO-
HOB.
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INPUMEHEHHWE BO3OBHOBJIAEMbBIX NICTOYHHUKOB SHEPT' U
B CUCTEMAX KAINEJIBHOI'O OPOLIEHUA

Kanamnukos I1.A., kanauaaTt Texuuyeckux Hayk, baiizakoBa A.E., kaHau1aT TEXHUYECKUX Ha-
yK, bopoBukoB J.A., kouctpykrop, llomangomny.io I'.Il., koHcTpyKTOp,
Baacos A.O., KOHCTPYKTOp
TOO «Ka3zaxckuii Hay4HO-UCCIEN0BATEIbCKUI HHCTUTYT BOJHOTO XO35HCTBA
r. Tapa3, Kazaxcran

I'oBOpst 0 poM BO30OHOBIIIEMBIX UCTOYHUKOB DHEPTUU B Oy/yIIeM, 1esecoo0pa3Ho obpa-
TUTH CBOM B3] B npouutoe. B 70-x rr. mpouuioro Beka HeTh ObUIa OCHOBOM 3HEpromnorpedIe-
HUS OOJIBIIMHCTBA CTpaH. B TO Bpemsl Ka3aloch, YTO UCCIEIOBAaHHUS B OOJACTH HCIOIH30BAHUS
BUD - 310 HEUTO HK30THUYECKOE - TO, UTO HUKOIJIa HE HaliIeT IPUMEHEHHUs B peajbHOM >kxu3Hu. OJ-
Hako mociie HedTsiHOro Kpusuca 1973 roma crano O4YEBHJIHO, YTO OPUEHTAIMS HA MMIIOPTHYIO
He(Th MPEJICTABIIAET PpeabHYIO YTPpo3y SHEPreTHYecKoil 0€30MacHOCTH MHOTHUX FOCYIapCTB.

BoJbIIMHCTBY YKOHOMHYECKH Pa3BUTHIX CTPaH MPUILIOCH pa3pabaThiBaTh HOBYIO DHEPTe-
TUYECKYIO CTpATEeTHI0, HAIpPaBJICHHYIO Ha JAMBEPCU(HKAINIO UCTOUHUKOB PHEPIUH, 3HEeprocoepe-
JKEHHE, a TAaK)K€ Ha M3y4YECHHE BO3MOXXHOCTEW NMPHUMEHEHHUS albTEpPHATHBHOW 3HepreTtuku. K Ha-
CTOSIIIIEMY BPEMEHM B JAHHOM HANpaBICHUU YAAJIOCh AOCTUTHYTh BIEUATISIOUIMX pPE3yJbTaTOB.
Tax, B pa3BUTBIX cTpaHax Oblia pa3paboTaHa mpaBoBasi 0asza, COIIACHO KOTOPOM 3HeprocHadxkaro-
M€ KOMIIAHUU O00s3aHbl NPUHUMATh SHEPIrHi0, MOJYYEHHYIO M3 HETPaJULMOHHBIX HCTOYHHMKOB.
Cnenyetr otmetutb, uto U PK Obin npunsaT 3akon PecniyOnuku Kazaxcran «O noaaepi ke UCTONb-
30BaHUsI BO30OHOBIISIEMBIX MCTOYHHKOB PHEPTUM» (C M3MEHEHUSMHU U JIOMOJHEHUSMHU IO COCTOS-
HUO Ha 29.12.2014 1.) [1].

Kpome Toro, oprannzoBaHa sJKOHOMHUYECKas TOJIep>KKa Mpou3BoauTeNneit snepruun u3 BUD,
BKITIOYAOIIas B ce0s1 HAJIOTOBBIE W KPEIUTHBIC JILIOTHI, JOTAIMK | T.11. [losiBHIMCH U Xopomio (hu-
HaHCHUpYEMble Hay4YHO-HCCIIeI0BaTeIbCKIE MPOTrPaMMBbl B 3TOM 00JIaCTH, €XKETOJHbIE PACXO/bl Ha
KOTOPBIE COCTABJISIOT B MUpE cerons He Mernee $1 mupx [2].

Temrbl pa3BUTHS aNbTEPHATUBHBIX MCTOYHUKOB SHEPrUM BIEYATISAIOT. B mociennue 5 ner
POCT TPOU3BOJCTBA (DOTORIIEKTPHUECKHX YCTaHOBOK cocTaBisieT mopsiaka 30% B rog. B cBszu ¢
ATUM CJEIyeT YIOMIHYTh HpoeKT «Thicsiua Kphly, peanu3oBannblii B Havane 1990-x rr. B ['epma-
Hun. OCHOBHYIO 4YacTh m3zepxkek (1o 70%) mpu peanu3aniiud STOTO MPOEKTa B3sJI0 HA ce0s rocy-
napctBo. B I'epmannu Ha kpbimax 2250 10M0B ObUTH yCTaHOBIIEHBI (DOTOINEKTPHUUECKUE YCTAaHOB-
ku. [Ipu 3TOM poJib pe3epBHOrO UCTOUHUKA SHEPIHH Urpaja 3JIEKTPOCETh, KOTOpasi MOKphIBajIa He-
JIOCTaTOK AJIEKTPO’HEPTUH, a B ciydyae ee M30bITka 3a0upana msnumek. Bekope mocne storo, B
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CIIA Opina Hauyata emie 6osiee rio0anbHas Mo macmradaMm mporpaMma «MUJUTHOH KpBIID), pac-
cuntanHas Ha mepuoa 1m0 2010 roma. Ha ee peanuzanurio u3 ¢eaepasbHOrO OIOKETa BBIICICHO
0k0J10 $6 mipa. JIOTHYHO MPEAION0KUTh, UTO B OJMKANIIINE TOJIbI KOJUYECTBO MOJTOOHBIX MPOCK-
TOB OyJET TOJIBKO yBeIU4IuBaThes [3].

CornacHo porHo3am 3KCIEPTOB, IIPU BHICOKOM YPOBHE MHBeCcTULMH B pazButue BUD, coi-
HEeYHas ’HepreTuka mMoria Obl obecrieuntsh 10% OT 001IeMUpOBOil SHEpruu, BeTpsiHas - 15%, rua-
posHeprus - nopsiaka 9%, NpUIMBHAS U F€OTepMalibHas B COBOKYITHOCTH OKoJio 1% [4].

Cpenn HECOMHEHHBIX JIOCTOMHCTB aJIbTEPHATUBHBIX MCTOYHUKOB SHEPTrUU CTOUT OTMETUTH
MIOBCEMECTHYIO PacCpOCTPAHEHHOCTh OOJIBIIIMHCTBA BH/I0B, SKOJIOTUYHOCTh U BO30OHOBIISIEMOCTD, a
TaK)Ke HU3KHE dKCIUTyaTalluOHHbIE 3aTpaThl. Cpeau OTpHULIATEIbHBIX - HECTAOUIBLHOCTh BO BPEMEHH
¥ HU3KYIO TUIOTHOCTH IIOTOKA HEPTUH, KOTOPasi BEIHY)KJAET MPOU3BOJUTENEH HCIIOIB30BaTh O0Jb-
KM€ MJIOU[aU SHEPTOYCTAaHOBOK.

[IpupoaHO-KIMMaTHYECKUE YCI0BUS NPeAropHoi 3086l PK, ¢ OHOM CTOpPOHBI, HU3KAsl TEX-
HUYECKasi OCHAIICHHOCTh CEJIbCKOXO3SHCTBEHHOI'O MPOU3BOJICTBA (PEPMEPCKUX XO3SIMCTB, a TAKKe
HEO0OXOUMOCTh ITOJIHOTO MCIIOJIb30BaHMs BOJIO3EMENIBHBIX PECYPCOB — C APYroi, TpeOyroT MUpo-
KOT'O BHEJIPEHHsI pecypcocOeperaroux TeXHOJOTHI U TEXHHUECKUX CPEJICTB OPOLICHHS C UCIIOJIb-
3oBanueM BUD.

OcHOBHOE JOCTOMHCTBO KareJIbHOTO OPOIICHHS — 3HAUUTEIbHAsI SKOHOMHUS OPOCUTEIHHON
BOJIbI TIPY JIOKAJIFHOM YBJIaKHEHHH TOYBBI. C TOMOIIBIO KANEIbHOTO OPOLICHHUS MOYXHO ITTOJINBAThH
KPYThI€ CKJIOHBI, [10/1aBaTh BMECTE C OPOCUTENIbHOI BO/IOI yIoOpeHus u simoXxuMukarsl. KanenbHoe
OpOIICHHE PEKOMEHIYETCS MPUMEHSTh B paliOHaX C OTPAaHWYCHHBIMHA BOJHBIMH pPECypcaMH, Ha
3eMJISIX CO CJIOKHBIM penbeoM (TOpHbIe, IPEATOPHBIE), I/Ie 3aTPYAHEHO WM HEBO3MOXKHO MpHUMe-
HEHHE JIPYrod TEXHHWKH MOJHMBA, HA JITKUX HE3aCOJNEHHBIX MOYBAX, NMPH MAIOH MUHEpAIU3aluu
OpOCHUTENLHOM BOHI [5, 6].

[IpumeHeHne cucTeM KaleabHOTO OpOUIEHHMS C MCHOJIb30BAaHHUEM BO300HOBIISIEMBIX
MCTOYHHMKOB SHEPTUU Ha OCHOBE pecypcocOepexeH sl JUisl Pa3IMuHbIX arposkoiorudeckux 30H PK
MO3BOJISIET:

- 00ecreYnTh ONTUMANIbHBIN METHOPATUBHBIN PEKUM;

- MOBBICUTH TEXHUYECKUN YPOBEHB OpocUTeNNbHBIX cucteM 1o KIT1/1-0,80-0,90;

- CHU3HTD IKCIUTYaTallMOHHBIC 3aTPAThl OPOCUTENBHBIX cUCTeM Ha 15-25%);

- TOBECTH SKOHOMUIO BOJTHBIX pecypcoB 110 20-30%;

- CHU3UTh KallUTaJIbHBIE 3aTPaThl IPH CTPOUTEILCTBE CUCTEM OpolIeHus 10 60%;

- IOBBICUTD MTPOU3BOJUTEIHHOCTH TPY/A B 2 pa3a;

- 00ecrneynTh HKOIOr0-MeIMOPATUBHOE OJIArONOIyyre Ha OPOLIAEMBbIX 3eMIISX;

- VIYYIIUTh COIMAIHHO-DKOHOMHUYECKUE YCIIOBHS TMPOKUBAHMUS, KA9€CTBO JKU3HU M 3aHATOCTD
HaCeJICHMS.

IIpumenenue cucmem KaneibHO20 OPOULEHUS C UCNONb308AHUEM 80300HOBNAEMbIX UCTOYHU-
K08 snepeuu 6 Kazaxcmane u mupogou npaxmuxe.

CenbCKOX03UCTBEHHOE TPOU3BOJICTBO MOTPEOISET BeCchbMa 3HAYUTENBHOE KOJIMYECTBO
BOJIBI, IpUUEM (OpMBI €€ TOTpedIeHHs Ype3BbIUaiiHO pazHooOpa3Hbl. Boga B cenbckoM Xo3siiicTBe
UCTIONB3YETCS: UIS THThS W Ui CAaHUTAPHO-THTUEHWYECKUX W XO3SHCTBEHHBIX MOTpeOHOCTEH
JIONEH, JUIs MUThS W JJIS 300TMTMEHHYECKHX MOTPEeOHOCTEH CeabCKOXO3AWCTBEHHBIX KMBOTHBIX,
JUTSL BBIPAIIMBAHUSI CEIThCKOXO3SMCTBEHHBIX KYIBTYp, UIsI Pa0OTHI CENbCKOXO03SCTBEHHBIX MAIllWH,
JUIs IepepabOTKU CeNTbCKOXO03sICTBEHHOM MPOAYKILIMH, a TaKKe JJIs TYLIECHHS oXKapoB [7].

3amauell  CeIbCKOXO3SWCTBEHHOTO BOAOCHAOXKEHUS (epMepcKuX XO34WCTB  SIBIISETCA
YIOBJIETBOPEHHE BCEX IMEPEUUCICHHBIX MOTPEOHOCTEH BOIOW B JOCTATOUHOM KOJIMYECTBE U NPH
BO3MOXKHO 0oJiee HU3KOM ce0eCTOMMOCTH BOJIbI U HAUMEHBIIIMX 3aTpaTax TpyJa Ha ee mojayvy.

B Ttex cnyuasx, Korma ypoBeHb BOABI B HMCTOYHHMKE BOJOCHAOKEHHUS JIEKUT HIKE
(bepMepcKoro X03sHCTBA, MPUXOANUTCS MPUOETaTh K MEXaHUYECKOMY TMOIBEMY BOIBL. M3 MCTOUHHKA
BOJIa HACOCAMHU WJIM JAPYTUMH BOJONOIBEMHBIMU YCTPOHCTBAMU MOAHUMAETCS HA BBICOKYIO TOUKY
dbepMepcKoro Xo3siicTBa (pe3epByaphl, BOAOHAIIOPHBIC OAITHU U JIP.) U OTTYy/Aa pacipenesseTcs Mo
TpyOOIPOBOIaM MJIIH 110 CETH CAMOTEYHBIX OPOCUTEIIBHBIX KaHAJIOB.
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[TogpéM BOOBI M3 HMCTOYHHUKOB SIBISIETCA OJHMM M3 TPYIOEMKHUX IPOLIECCOB
CEJIbCKOXO3SCTBEHHOTO BOJAOCHA0KEHUS, U YCTPONUCTBO COBPEMEHHOI CHCTEMBI BOIOCHAOXKEHUS
HEMBICIIUMO 0€3 ero MexaHuzanuu [8].

[Ipy wucnosnp30BaHUM MEXAHUYECKOTO BOJONOIBEMA, BO3MOXKHO, OpOIIATH U BBICOKO
pAcCIIONIOKEHHBIE 3€MJIM, KOTOpPbIE BO MHOTHX CIIydasX OBIBAIOT IUIOJOPOAHBIMH, a TaKXkKe
TEPPUTOPUU CO CJIOXKHBIM penbedoM, Ile YCTPOHCTBO KPYMHBIX CAMOTEYHBIX OPOCUTENBbHBIX
KaHaJI0B OKa3bIBAETCSl BECbMA JIOPOTHM.

B Hactosiee Bpemsi A moabEMa BOJIBI B OCHOBHOM HCHOJB3YIOTCA LEHTPOOEKHBIE U
MOPUIHEBBIE HACOCHI Pa3HbIX THUIIOB C JJIEKTPUUYECKMMM M TEIJIOBBIMU JBUrareiasiMu. OJHaKo
OCHOBHBIM HX HEJOCTaTKOM TMpU BOJAOCHAOXKEHUHM U OPOILICHUH SIBJSIOTCS  BBICOKHE
9KCILTyaTAlHOHHbBIC PACXOIBI M, KAK CIICACTBHE, CPABHUTEIBHO BBICOKAS CTOMMOCTD MOJAadM 1 M°
BOJIbI HA BBIIIEPACIIOJIOKEHHYIO TEPPUTOPHUIO, & IOFTOMY IPUMEHEHUE BOAOIOABEMHBIX YCTPOKCTB
UCTIOJIB3YIOIINX BO30OHOBIISIEMbIE UCTOUHUKHU DHEPTUH, SKOHOMHUS BOIBI U Oophba ¢ e€ morepsamu
npuoOpeTaroT 0cob0e 3HaYCHHE.

Jis  QgepMepckux ~ XO3SMHCTB  pAclONOKEHHBIX  BBIIIE  MCTOYHHUKOB  BOJBI,
CEJIbCKOXO3SICTBEHHOE  BOAOCHAOXKEHHE C HUCIoNb30BaHMeM BHMD  mo3Boiaut  yBeIMYHUTH
YPOXKAMHOCTD CEIHCKOXO3AWCTBEHHBIX KYJIBTYpP, HWCIOJIB30BaTh BBHICOKOI()()EKTUBHBIE TEXHOIOTHU
nonuBa (JOXk/AeBaHUe, KalleJIbHOE OPOIIEHUE), CHU3UTh SKCIUTyaTalluOHHBIE PACXOJbl M TEM CAMbBIM
NOJy4yuTh NpUOBUIb. B 3TOM CBs3M, BomOMOABEMHAS YCTAaHOBKA JIOJDKHA C 3aJaHHOM rapaHtuen
€XKeCcyTOYHO obecrneynuBarb MOTPEOHOCTh B BOJE; paboTaTh B TEUEHHUE IUTEIHHOTO BpPEMEHU
OKCIUTyaTalliu, He TpeOys IOCTOSITHHOTO TEXHHYECKOTO OOCTY)KHBaHUS, HYXKIAsACh JIHMIIb B
npoduIaKTHIecKuX paboTax, TPyI0EeMKOCTbIO, HE MIPEBBILIAIONICH 4-5 HOPMO-YacoB.

OnHUM W3 MEPCTIEKTUBHBIX U WHTCHCUBHO Pa3BUBAIOIIUXCS CIIOCOOOB OPOIIEHUS SBISETCS
KarelibHOe opouleHue. B mocneanue npaaunarh JeT IUIOMAAH, 3aHAThIE KaleJlbHbIM OPOLIEHUEM,
pacuupmwiich 0osiee 4eM B 6,5 pa3 U B HACTOSIIEE BPEMsI B MUPE COCTaBJIsOT nopsiaka 10,3 miH.
ra. KanenbHoe opouieHue MOXET NPUMEHSTHCA B PA3IMYHBIX MO KIMMATHYECKUM YCIOBUSIM pai-
OHAaX, KaK C BJIQXHBIM, TaK U C apUJHBIM KIIMMAaTOM. DKOHOMHUYECKUMHU pacdeTaMy MOATBEpKIeHA
11eJ1ecO00Pa3HOCTh MPUMEHEHHS OPOILEHUS ¢ YIETOM NPEUMYILECTB JaHHOTO CII0co0a MOJINBa.

Ouepeus nomoxa 600bl. 311€Ch TIOHUMAETCSI UCIIOJIb30BAHUE IHEPIHMHM €CTECTBEHHOI'O JIBU-
JKEHUS, T.€. TEUEHUsS, BOJHBIX Macc B PYCJIOBBIX BOJOTOKax. Yaie BCEro MCHOJB3YETCS dHEPrus
najaolel Boibl. B ApeBHOCTH [UIsl 3TOr0 NPUMEHSJIUCH BOJSHBIE Kosieca, peol0pa3yrolne dHep-
THIO IBWXKYIIEHCS BOJIbI B MEXaHUUECKYIO SHEPTHUI0 Bpalnaronierocs Baia. [lozanee nossuimucs 60-
nee ObIcTpoxoaHble U 3¢ (deKTUBHbIE THApaBiInueckue TypOouHsl. Jlo koHua 19 B. 3Heprus Bpa-
IIAIOIIErocs Baja HCIOJIb30BAJIaCh HENOCPEICTBEHHO, HApUMEpP, A pa3Moja 3€pHa WU Ui
IPUBE/ICHUS B JIEHCTBUE Ky3HEUHBIX MEXOB W MOJIOTa. B Hamm JHU NpakTHYECKHU BCSI MEXaHU4Ye-
CKasi BHEprus, co3aaBaeMasi T’uIpaBIndecKUMU TypOuHaMH, IpeoOpas3yeTcs B AJIEKTPOIHEPTHUIO.

[Toutn Bcst ruipaBIMYecKas SHEPTUS NPEACTaBIAEeT cOO0N OAHY U3 (POPM COJTHEUHOH SHEp-
MM 1 TI03TOMY OTHOCHUTCSI K BO3OOHOBIISIEMBIM NPUPOAHBIM 3Hepropecypcam. 1oz iyuamu coiHna
ucnapsercs Bojaa u3 o3ep, pek u Mopei. O0pa3yrorcs obiaka, UAET J0XKIb, U BOJA, B KOHIIE KOH-
II0B, BO3BpaIllaeTCsi B BOJHBIE OacceiHbl, T.e. TyAa, oTKyAa ucnapuiack. C TakuM KpyroBOpOTOM
BOJIbI B IIPUPO/IE CBSI3aHbI KOJIOCCATIbHBIE KOJIMUECTBA YIHEPTHH.

MaxkcruManabHOE BO3MOXKHOE ITPUMEHEHNE YHEPTUM MOTOKA BOJBI B CEIBCKOXO3SHCTBEHHOM
MIPOU3BOJICTBE 3HAYUTEIBLHO CHU3UT MOTpebieHue anekTposHepruv u 'CM, ynydmur sKojiorude-
CKyI0 OOCTaHOBKY M IO3BOJUT CHHU3UThb CEOECTOMMOCTH CENbCKOXO3SHCTBEHHON MPOIYKIINH, TEM
CaMbIM YBEJIMYUTH PEHTAOENBHOCTh CEIBCKOXO3SIMCTBEHHOIO MPOU3BOICTBA COBPEMEHHBIX (ep-
MEPCKHUX XO3SIHCTB.

HeoOxonuMo oTMeTuTh, 4TOOBI HE TOBOPUIIM O HETPAJULIMOHHBIX BO30OOHOBISIEMBIX HCTOY-
HUKaX YHEPruu, Kak HauboJiee YUCTHIX TEXHOJIOTHUAX, UM BCE K€ IMPUCYIIH HEKOTOPbIE HEAOCTATKH.
OHu 0Ka3bIBAIOT CIENYIOIIEe BIUSHUE HA OKPYKAIOILYIO Cpey: Onomacca - UCIOIb30BaHUE MTOYBBI
IpU CO3JJaHUU SHEPreTUYECKUX IUIAHTAIMM, 3arps3HEeHUE BO3AyXa MPHU CKUTAaHUKW OMOMAcChl, 3a-
IpsI3HEHHE BOJIbI ITPH MepepadoTKe; BETPOYCTaHOBKH - MEPETPy3Ka TEPPUTOPUI TEXHOIOTHUECKUMHU
yCcTaHOBKaMH, IpobiemMa 0€301acHOCTH BETPOYCTAaHOBOK, M3MEHEHHE BETPOBOM OOCTAaHOBKH U T.JI.;
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COJIHEYHBIE YCTAHOBKH - U3MEHEHHE T'MIPOMETEOIOTUYECKON CUTYaLlUH, OTUYXACHUE TEPPUTOPUU
JUISL KPYTTHBIX YCTaHOBOK.

B Hacrosiiiee Bpemsi BpelHOE BO3/EHCTBHUE OT HETPAJNWLIMOHHBIX UCTOYHUKOB SHEPIUU He-
3HAYUTENIbHO BBUJIy MAJIOrO UX PacHpOCTpaHEHHs U pa3MepoB. B OynyiieM 3TOT 3 deKkT MoxKeT
YBEJIMUUTHCS 110 Mepe 00JIee IUPOKOro UCIOJIb30BaHUS U IPUMEHEHUS.

DHeprus, noixyvyaeMas 3a c4éT UCIOJIb30BaHUSI MECTHBIX BO30OHOBIISIEMBIX SHEPTOPECYPCOB
[0 TIEPCIIEKTUBHOCTU BIIOJIHE KOHKYPEHTOCHOCOOHA C HEprueH, mojay4yaeMoil OT TpaJuIIMOHHBIX
SHEProMCTOYHUKOB. 3a/laya 3aKI0YaeTCs TOJbKO B TOM, YTOOBI U3 BOZMOKHBIX BApUAHTOB BHIOPATH
HanboJiee YKOHOMHUYHBIE JIJIs1 UCIIOJIB30BAHMUS, ONPEACIHB PAllMOHABHYIO CTPYKTYPY SHEPrOHOCH-
TeJel M cocTaB MOTpedUuTeNnei s3Hepruu. ITO MOXKET ObITh JOCTUTHYTO TOJIBKO HA OCHOBE COOTBET-
CTBYIOILIMX METOJ0B TEXHUKO-3KOHOMHUYECKOTO OOOCHOBAHUSI.

Ha ocHoBanuu ucrouynukoB [9-13] u npeaBapuTeIbHOTO PACCMOTPEHHUSI BO3MOKHOCTEH HC-
nonb3oBanus BUD B pasnnunbix permonax KazaxcraHa MOXHO COCTaBUTH CIEAYIOIIYIO TaOIHIly
(Tabnuua 1), B KOTOPOIi OTpa)keHbI NEPCIEKTUBBI UX UCIOIb30BaHUS.

Tabnuna 1 - [lepcnextussl ucnonb3oBanus B no pernonam Kazaxcrana

Bun nctounuka sHepruu Cesep IOr 3amang Boctok
Counniie + + + +
Berep + - + -
bnoras + - - -
I'eoTepmanbHas - + - +
IToToka BonbI + + - +

Kak cnemyer u3 maHHbIX TaOmuiel 1, 18 rokHOTO pernoHa PecryOnmukn Kaszaxcran mep-
CIEKTHBHO MCIOJIb30BaHUE B Kaue€CTBE 3HEProOMCTOYHUKOB Takue BUD kak: conHile, reotepmalib-
HYIO DHEPTHUIO 3€MJIU ¥ YHEPTHUIO MOTOKA BOBI OTKPHITHIX BOJAOUCTOYHHKOB.

W3 paccMOTpeHHBIX BBIIIE BO30OHOBISEMBIX MCTOYHUKOB DHEPTHMHM HAWOOJBIIMI HHTEPEC
JUISL BHEJIPEHUSI B CUCTEMBI CEJIbCKOXO3SIICTBEHHOTO BOJIOCHAOKEHUS (PEepMEPCKUX XO3SIMCTB U He-
OOJBIINX MOCENKOB MPEACTABNISET YHEPTUS TOTOKA BOJIbI. OTBIT MPUMEHEHHS STOTO BHUJIa SHEPTUU
B mupe [14, 15] nns npuBoja pa3IUuyHbIX TEXHUYECKUX CPEJCTB MOKa3aJl SKOHOMUUYECKYIO IIEJIeCO-
00pa3HOCTh U BO3MOXKHOCTH YCHEIIHON KOHKYPEHITUH C TPAJIUIIMOHHBIMU SHEPTOMCTOYHUKAMH.

Ananuz ucnonb308anus dHepeUl NOMOKa 800bl OJisl KANEIbHO20 OPOULEHUS CeNbCKOXO03AUCH-
BEHHBIX KYIbMYP 8 MUPOBOU NPAKMuUKe.

Ha coBpemeHHOM 3Tarne pa3BUTHs arpoNpOMBIIIIEHHOTO KOMILIEKCa, CIOXKHUBIIMECS YCIIO-
BUS MPOU3BOJICTBA CEIHCKOXO3UCTBEHHOW MPOAYKIIMU TPeOYIOT co3ianue 3((HEeKTHUBHBIX, pecyp-
cocOeperaroux 1 HKOJIOTHYECKH 0€30MaCHBIX OPOCUTEIBHBIX CUCTEM HOBOT'O IMOKOJIEHHUSI, KOTOpBIE
MOTYT 00ECIIEUNTh CHUKEHHUE 3aTpaT SHEPTeTUUECKUX, BOJHBIX U TPYAOBBIX PECYPCOB MPH OpOIIIe-
HUH CEIbCKOXO03HCTBEHHBIX KYIbTYp [16-18].

HecTabunbHOCTD 1IEH Ha SHEPTOHOCUTENH TPeOyeT MepecMoTpa psaa MPUHIUIHAATHHBIX TO-
JIO)KEHUH U TOJIXOJO0B K OLIEHKE SKOHOMHYECKON M IHEepreTuyeckoil 3(h(HeKTUBHOCTU OPOLICHHUS.
HemanoBakHoe MecTO 3aHUMAIOT BOMPOCHI MPUMEHEHUS HU3KOHAMOPHBIX U OE3HAMOPHBIX OPOCH-
TEITBHBIX CHUCTEM, WCKIIFOYCHHS aBapUMHBIX, HEITPOU3BOIUTEIHHBIX U TEXHOJIOTUYECKUX MOTEPh H
cOpOCOB, a TakXke pa3paboTKa MEPONPHSITHIA, HAMPABICHHBIX HAa SKOHOMHIO DJIEKTPOSHEPTHHU 32
CUET MCIIOJIb30BAHMUS SHEPTUU BOAHOTO TOTOKA [19].

JloctatouHo mupokoe pacrnpoctpaneHue B 80-X rojax MpOILIOro CTOJEThs, B MPEArOPHBIX
paionax Kazaxcrana m Kuprusuu, uMenu 3aKpbIThie OPOCUTEIBHBIE CUCTEMBI C TIOJIMBHBIMHU TPY-
OormpoBoJamMu IS TIOJMBA MO OOPO3/1aM, CTAIIHOHAPHBIMU JI0XK/I€BaTbHBIMUA YCTAHOBKAMHU U JOK-
JIeBaJIbHBIMU MaIlllMHAMH (perar, MO3BOJISIFOIINE TPOBOIUTDH TIOJMBHI 0€3 UCTIOJIb30BAHUS BHEIITHUX
HMCTOYHHUKOB YHEPTUU.

CaMoOHanopHble OPOCUTENIBHBIE CUCTEMBI YCIIEITHO IPUMEHSIOTCS JJI BO3E/IbIBAHUS BUHO-
TPaTHUKOB MPU KareIbHO-CTPYHHOM OPOIIIEHUH 10 KOPOTKUM 3eMJISTHBIM O0po3naM B PecryOmmke
V36ekucran. B Kuraiickoit HapoIHO#M pecyOrKe caMOHAIOPHBIE OPOCUTEIIbHBIE CUCTEMBI TaK JKe
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UCIIONB30BAIUCH I J1okAeBaHusl. CaMOHANOpHBIE CUCTEMBbI JOKJEBAJILHOIO IOJMBA B CBOEM
OOJIBITMHCTBE MPUMEHSIINCH B TOpHBIX paiioHax KHP ¢ pacnonokeHneM MCTOYHWKA BOIBI BBIIIC
YPOBHSI MOJISI.

B A3zep0Oaiimkane caMOHaNIOpHbIE OPOCUTENbHBIE CUCTEMBI C TPUMEHEHHUEM CPEIHE U Jallb-
HECTPYUHBIX JI0KACBATBHBIX allllapaToB MPUMEHSUIUCH JIJIs1 OPOIICHUS YalHBIX TUTAHTAIIH.

[To pesynbraram 00pabOTKH MepBUYHON MH(OPMALIUKU HEOOXOIUMO OTMETHUTH, YTO MOTEH-
[UAJBHYIO SHEPTHUI0 MOTOKA BOJBI, JIJISl CUCTEM OPOIICHHS, B MUPOBOM ITPAKTUKE B OCHOBHOM MpPH-
MEHSUIM B CTpaHaxX ¢ HAJIMYMEM 30HBI OPOILIAEMOTr0 3eMJIEAENUsl B TOPHBIX U MPEArOpHBIX pailoHax
JUTS TIOJIMBA CEITbCKOXO3MCTBEHHBIX KYIBTYP AOKIEBAHUEM.

[To pe3ynbpTaTaM NpoOBEIEHHOTO aHAJIM3a MO UCIIOJIB30BAHUIO YHEPIHH MTOTOKA BOJBI AJIs Ka-
MEJIbHOTO OPOLICHUS CENbCKOX03IMCTBEHHBIX KYJIBTYP B MUPOBOM MPAKTUKE MOKHO OTMETHUTH, YTO
CaMOHAIIOPHBIE CHUCTEMbl OPOILEHUS B Pa3IMYHBIX CTPaHAX MPUMEHSJINCh U MPUMEHSIOTCS B OC-
HOBHOM JUIsI TIOJIMBA CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp N0k AeBaHuEeM. OIHAKO, OpPOILIECHUE ITUPOKO-
3aXBaTHBIMU JI0K/I€BAJIbHBIMU MAalllMHAMU, CPE/IHE U JaJIbHECTPYHHBIMU J105K/I€BaJIbHBIMU ammapa-
TaMU TPeyCMaTPUBACT HATMYHE JOBOJIHHO BBEICOKOTO JABJICHUS B OPOCUTEIBHOM cetr (0T 2 6ap 110
6 6ap), YTO MpPU CAaMOHATMIOPHOI CHUCTEME OpPOIICHUS TPeOyeT 3HAYUTENbHBIX I'€0/Ie3UUECKUX Tepe-
MaJ0B MEXJ1y BOJIOMCTOYHUKOM M OPOIIAEMBIM y4acTKOM. [l03ToMy Takue cHCTeMbl HE TOJYy4UIIU
HIMPOKOTO pacrpocTpaHenus. Vcrnonbp3oBaHue NOTEHIIMATBHON SHEPTUU MTOTOKA BOJBI AJis oOecrie-
YeHHs paboThl CHCTEM KaIeJIbHOTO OPOIICHHS HE MPUMEHSUIOCH paHee U SIBISIeTCs OoJiee TepCrek-
TUBHBIM K IIMPOKOMY BHEJIPEHHIO B MPEATrOPHOI 30HE opolraeMoro 3emienenus Pecnyonuku Ka-
3axcrad. O0ecrneynuTh ONTUMATBHYIO pPa00OTy CHCTEMBI KalleJIbHOTO OPOIICHUS B CPEIHEM, TTO3BOJIS-
et nasienue B 0,7 6ap, Uig CO3AaHUS KOTOPOro TpeOYIoTCa Topa3io MEHbIINE, B CPABHEHUU C J0-
JKJIEBAaHUEM, €CTECTBEHHBIC YKIOHBI MECTHOCTH.

OcHosHble mexHuyecKue U mexHouI0cUYecKue napamempvl CaMOHANOPHBIX CUCHEM KaNnelb-
HO20 OpOweHUsl NPU UCNONIb308AHUU NOMEHYUATILHOU SHEP2UL NOTNOKA 800bL.

TexHosOrHs KaneabHOro OPOIIEHHUSI BKIIOYAET PEKUM IOJIa4M BOABI B COOTBETCTBUU C BO-
JIOTIOTPEOJICHUEM KYJIbTYpPhl U TEXHHUKY TOJIUBA. PexuM BOIOIOAaYM 3aBUCUT OT HOPMBI, CPOKOB H
MPOJIOJKUTENIEHOCTH MTOJIMBOB HA OPOCUTENBHBIN MEPUOJ, 30HbI YBIIAXKHEHHSI, pacX0/1a U Yuciia Ka-
MEJTBHUIL, CXEMBI PACTIONIOKEHUS U BOJHO-(DU3UIECKUX CBOMCTB MOYBHI.

[TonuBHBIE HOPMY (M3/ra) OTIpEICTISAIOT 10 PopMyIIe:

m, = 1007/ h An (WFS - WPW) (1)

rze h - rmyOuHa pacy€THOrO CJ10s IOYBBI, M;
Y - 00bE€MHas Macca MOYBBL, T/M;

2.
A - IJIOIIA/b YBIAKHEHUS, M*;
W .. o
FS - HauMeHbIIas BIaroéMKOCTh OT MacChl aDCOTIOTHO CYyXOM MO4BBI, %0;

W o o
PW' - mpeAmnoJuBHAS BIQXKHOCTH IMOYBBI, COOTBETCTBYIOIICH HIDKHEH TpaHUIIE ONTHUMAlIb-
HOTO YBJIQKHEHUS MTOUBHI (B JOJISX €IUHUIIBI).
[TpomomKUTENBHOCTD BOJOTIOAYH:

tzmnt/Ef qdrn (2)

rae M., - Ko3pPHUIMEHT UCTIOIB30BaHUS BOJIbI, paBHBINA puMepHo 0,96-0,98;
gy, - pacxon KameabHUIIBI, J1/C;

N — 4uciI0 KaneJlpHuIl Ha 1 ra.

Ouar yBiIa)KHEHHUS B COOTBETCTBUH C arpOOHMOJOTHYECKUMHU TOKa3aTeNsIMU CEeThCKOXO3si-
CTBEHHBIX KYJbTYP U BOAHO-(DHM3WYECKUMH CBOWCTBAMH IMOYBHI (POPMHUPYETCS B 3aBUCHMOCTH OT
pacxo/ia KarnejJbHUI] U MPOI0JKUTEIIbHOCTH TIOJIMBA.
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Jiis obecriedeHus MOAaYM PAaCYETHOTO KOJMYECTBA BOJBI HA OPOINAEMOE IOJIE CHCTEMOU
KareJbHOTO OPOIIECHHUS TPOBOIUTCS THAPABIMYECKHI pacyeT CUCTEMBI.

CaMoOHanopHble CUCTEMBI MPOEKTUPYIOT HA Y4acTKaxX, YKJIOH IMOBEPXHOCTH KOTOPBIX Ipe-
Beimaet 0,002...0,003, yTo He0OXOaMMO ISl IBMXKEHHS BOJIBI IO TPYOOIIPOBOAAM, 3a CUET Hamopa
C03/1aBa€MOT0 MPEBBIIIEHUEM €CTECTBEHHOTO MaJICHUsI MECTHOCTH HAJl MOTEPSIMU HAIopa 1o JJIMHE
TpyOOIIPOBO/IA, TO €CTh MPHU YCIOBUU:

iL>ah 3)

MuHMMAaNbHBIN YKIOH, IPU KOTOPOM MOKHO IPOEKTHUPOBATh CaMOHAIOPHbIE CUCTEMBI, 3a-
BUCHT OT pacxo/ia BOJbl, Haropa B paboumii nepuos u yciuoBuil pabotsl Tpydonposoaa. Ilpu mpo-
€KTUPOBAaHUM CAMOHAIIOPHOM CETH HEOOXOAMMO NPEAYCMOTPETh CBOOOJHBIH HANoOp Ha TUAPAHTE,
o0ecrneunBaroIINi HOpMaabHYO padOTy MOJIMBHON TEXHUKH.

H,=Hg-aH 4

rae Hgt - craTuyeckuii Harop Ha rUpaHTe, M;

aH - cymMa Bcex THpaBIMYeCKUX MOTEPh 10 JAHHOTO T'MIPaHTa-BOJIOBBIITYCKA, M.

3aKpBITYI0O CAMOHANOPHYIO CETh BBINOJHAIOT M0 JBYM OCHOBHBIM CXEMaM: C OJHOCTOPOH-
HUM U JIBYCTOPOHHUM pPaCIOJIOKEHHUEM OPOCHUTEIBHBIX TPYOOIIPOBOJOB OTHOCHTEIBHO pacIpere-
JUTENBHOTO. B mepBoil cxeme opocuTenbHbIe TPYyOOIPOBOIbI OOBIYHO PACIIONAralOT MO0 HanOOIb-
1IeMy YKJIOHY, BO BTOPOMU - B HaIlIpaBJIECHUU FOPU30HTAJIEH

CaMOHaNopHy0 CeThb C OrPAaHUYUTEISIMU HANlopa MPUMEHSIOT B TE€X CIIy4asiX, KOI/1a CTaTH-
YECKUM HAMOp MPEBBIIIAET HOMYCTUMBINA ISl TaHHOTO Marepuana. OrpaHUYUTENId YCTAHABIUBAIOT
B T€X TOYKaX MOJ3EMHOr0 TpyOOMpOBOAa, IJie CTATUYECKHUI HAMOp paBeH JOMYCTUMOMY paboueMy
JABJICHUIO. JIMHUA cTaTUYECKOro Haropa nojy4aercs CTyleHYaTou.

OcoOeHHOCTBIO JIETHETO BOJOMPOBOJA SIBISETCS HEOOXOAWMOCTH €ro OIMOpPOKHEHUE Ha
3uMHUN niepuol. [1oaToMy HEOOXOIMMO TTPETYCMOTPETh €r0 YKIIAIKY C SIPKO BBIPAXKEHHBIM T0JI0-
JKATEJIbHBIM WJIM OTPULATEIBHBIM YKIOHOM. B HM>KHEN TOUYKE MpeyCMaTPUBAECTCS BOJIOBBIITYCKHAs
3a/IBUKKA U1 TIOJTHOTO OTIOPOKHEHUS CETU B CIIELHaIbHBIA KOJIOZEL WK B MOHMKEHHE penbeda.
[TpoexTupoBaHKE JETHETO BOAOIPOBOA BEIETCS OOBIYHBIM PACUETOM.

VY4er norepr B ceTAX TPYOOIPOBOJOB: IIEPOXOBATOCTb, MEPEIA]] BHICOT, IOBOPOTHI, pa3je-
JICHHE MOTOKa, CY>KeHUs AuaMeTpa, JUIMHA TPYOOIpoBoa  T.11.

[Ipu oTkpeITOM BO/03a00pE TOJMBHAS BOJA, KaK MPABUIIO, COJAEPKUT MHOTO MEXaHUYECKUX
BKIIIOUEHUH, a MHOTAa U 0O0JIE3HETBOPHBIX MUKPOOPTAaHU3MOB, TOITOMY, MPH HCTIOIH30BAHUH T1O-
JUBHOW BOJBI U3 OTKPBITHIX BOJOEMOB IS KANEIbHOTO OPOIICHHS TpeOyeTcsl MeXaHudecKasi OUu-
cTKa (QuibTparus) BOAbI.

Onmumanvusie napamempsbl CAMOHANOPHOU CUCEMbL KANEbHO20 OPOULeHUS.

g 5¢d(heKTUBHOTO MCTIONB30BaHUS SHEPTUU BOJIBI OMPEeNieHbl ONTUMAIbHBIE TapaMeTPhl
CaMOHANOPHOM CUCTEMBI KaIleJIbHOTO OPOIIEHHUS:

1. Tak xak B OONBIIMHCTBE CIy4yaeB BOM03a00p I CAMOHAMOPHBIX CHCTEM KarelbHOTO
OpOILIEHUSI OCYIIECTBIISAECTCA U3 PEK MPEIropHON 30HBI, KOTOPHIM XapaKTepHbl TaKhe OCOOEHHOCTU
CTOKAa KaK: BBICOKAsi MHTEHCUBHOCTh HApaCTaHUsI PACXOJOB M YPOBHEH BOJBI; OONBIIIOE KOTUIECTBO
HAaHOCOB B IIABOJIOK M CPAaBHUTEIBHO MaJlO€ MX COAEPKAHHWE B BOJAE B IEPUOJA MEKEHU; SPKO
BBIPAXEHHYIO 3aBUCHMOCTH KOJICOaHHsI pacxoia HAaHOCOB OT KOJIeOaHHs pacxojia BOIbI B CYTOUHOM
U CE30HHOM pa3pe3e M T.J., KOHCTPYKIMS BOA03a00pHBIX COOPYKEHUN 0O0S3aTeNbHO J0JKHA
o0ecrednBaTh MPeABAPUTEITHHYIO OUUCTKY OPOCUTEIBHON BOJIBI.

2. Jlnst HopMayibHOU PabOThI CAaMOHANIOPHOM CHCTEMBI KaleJIbHOTO OPOIICHHS HEOOXOIUM
€CTECTBEHHBI YKJIOH MECTHOCTU. ONTUMaNIbHBIMU T'€OJIE3MUYECKUMHU MEpenagaMu MeXay BOJ103a-
0OpOM M OpOIIIaeMbIM YIacTKOM SBJIsIFOTCS OT 10 10 20 M.

3. ns obecnieuenust 6ecriepeOOiHON pabOThI JIGHT KalelbHOTO OPOIIEHHs B TEUCHHE BCETO
BEreTallMOHHOTO Mepuoia Heo0XoauMo oco0oe BHUMaHHUE YAENIATh UX BbIOOpy. B camonamopHoit
CHUCTEME KalleJIbHOIO OPOILIEHHS HYXHO OTJABaTh IMPEANOYTEHUE IMUTTEPHBIM KOMIICHCUPOBAH-
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HBIM JIEHTaM KalleJIbHOT'O OpOILEHUs, KOTOPbIE UMEIOT MEHBUIYIO 3aBUCUMOCTb HEPABHOMEPHOCTH
pacxoja BOJbl OT YKJIOHAa y4acTKa W JUIMHBI JUHUU KaIlelbHOTO MoJMBa. B oTianuume ot meneBoi
JICHTBI SMUTTEpHAs1 6J1aroaps CBOe KOHCTPYKLUHU HE TPEOYET CIAMIIKOM TIIATENbHON puibTpanun
OpPOCUTENILHON BOJIbI U COOTBETCTBEHHO NPUMEHEHUS 1IOPOTHX (QUIBTPOB.

4. Y4uTbIBas, 4YTO IPU BBIXOAE OPOCUTEIBLHONU BOJBI U3 pe3epByapa-oTCTOMHMKA 10 HaIpa-
JIEHHIO K OpOIIaeMOMY y4yacTKy Hamop paBeH 0, a Hamop OpOCHUTENbHOH BOJbI Ha BXOJE B y3€l
GuIbTpauyu OnpenenseTcs reoe3NUecKuM MepernagoM MeX1y BoJ03a00pOM U OpOIIaeMbIM yda-
CTKOM, MaTepHal TpyO HCHOJIb3yEeMBIX AJIi MaruCTPalbHOTO M PacHpeAeIUTEIbHbIX TPYOOIPOBO-
JIOB CAMOHATIOPHOM CHCTEMBI KaleJIbHOTO OPOIICHHSI HEOOXOAUMO MOAOUPATh TaK, YTOOBI MAaKCH-
MaJIbHO YMEHBUIMTh IOTEpU Haopa Mo JiIuHe TpyOomposoaa. IlpeanodrurensHO UCHOIB30BaTh
TpyObl C HaUMEHBIIUM KO3((UIIMEHTOM IIepoxoBaTocTu: noiuBHHWIXIOpuaHbe ([1BX), monu-
STUJICHOBBIC WJIM THOKUH TpyOOorpoBo Jandier.

5. dns 3¢ ekTHBHOTO MCIIONB30BAHMS OPOCUTEIHHON BOJIBI TPYOKH KarelbHOTO OpPOILICHHUS
MOYKHO ITPOKJIa/IbIBaTh BMECTE ¢ MYJbUMPYIOLIEH IIEHKOM, KOTOpast UCKIIOYUT ITOTEPU OPOCUTENb-
HOM BO/JIbI HA UCIIAPCHHUE.

Onpedenenue 0OCHOBHLIX Kpumepueg npu2oOHOCMU OPOULAEMbIX 3eMellb 8 NPeO2opbixX 102d
Kazaxcmana ons npumenenus Ha HUX CAMOHANOPHBIX CUCEM KANENbHO20 OPOUEHUSL.

IIpu opraHuzanMu OpOLICHUS CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP HEOOXOAMMO YUYUTHIBAThH
0COOEHHOCTH TPUPOIHBIX YCIOBHH, arposiaHAMAPTHYI0 HEOJHOPOJHOCTh 3€MENBbHOro (OHIa U
TUNM3alMI0 arpojanamadroB. B 3aBucMMOCTH OT BHJOB yroJuil OpolIaeMbIX arposiaHamadToB
ocoboe BHMMaHHE OOpalllaeTcsi Ha TaKMe KayeCTBEHHbIE IOKa3aTelld, KaK COJAepKaHHE Tymyca,
rpaHyJOMeTpuYecKuid coctaB, pH, COJIOHLIEBATOCTE H  3aCOJIGHHOCTb, 3POJUPOBAHHOCTb,
NepeyBIaKHEHHOCTh U 3200JI04€HHOCTh, KAMEHHUCTOCTh, KPYTH3HA U SKCIIO3UIMS CKJIOHA, CTEIICHb
YBIJIQXKHEHUS OTAEIbHBIX MAaCCUBOB U JIp.

[IpuMeHeHne cHCTEM KameabHOrO OpPOIICHUS OCOOCHHO MEPCIEKTUBHO B pailoHaxX C
OTPaHUYEHHBIMU BOJHBIMU PECypCaMH, Ha TaKXKe Ha y4yacTKax, Ha KOTOPBIX HeEJb3sl MPUMEHSATbH
TpaJMLIMOHHBIE CIIOCOOBI MMOJIMBA — MPU OOJBIINX YKJIOHAX, HA yYacTKaX C U3PE3aHHBIM pelbeoM,
B pailoHax ¢ HeI0CTaTOYHOM BIAaroo0ecrne4eHHOCThIO0 U IPU HATUYMHM MajloJJeOUTHBIX UCTOYHUKOB
YUCTOM BOJIBI.

CucreMsl KaneapHOro OPOLIEHHSI HE PEKOMEHIyeTCs NCII0JIb30BATh:

- Ha 3aCOJICHHBIX [TOYBAX;

- IpH OJIN3KOM 3aJIETAHUHU TPYHTOBBIX BOJ — IPECHBIX 2 M, MUHEPATU30BaHHbIX 4 M;

- Ha IPEJIrOPHBIX Y4acTKax cO CIOXKHBIM pesbedoM u ykioHnamu 6oiee 0,05;

- Ha y4acTKax C JETKUM I10YBaMH — IIECYaHBIMH U I'PABEIUCTBIMHU.

OCHOBHbBIE KPHUTEPUU MPUTOJHOCTU OpOIIAEMBIX 3€Melb JUIsl TNPUMEHEHHS Ha HUX
CaMOHAINOPHBIX CHCTEM KaleJIbHOr0 OPOLICHUs MPeICTaBIeHbl B Ta0nuLe 2.

Kak BumHO u3 Tabnuubl 2, OCHOBHBIE KPUTEPUU MPUTOAHOCTH OPOIIAEMBIX 3€MENb s
CaMOHAIIOPHBIX CHUCTEM KaleJbHOTO OPOLIEHMS NMPAKTUYECKH HE OTIMYAIOTCS OT KPUTEPHUEB IS
OOBbIUHBIX cHucTeM. Pasnuuume 3akirodaeTcss B TOM, YTO JJIsi CaMOHANOPHBIX CHUCTEM HEOOXOIUM
reoIe3NUeCcKuil mepemnaj Mex 1y TOuKkoil Bogo3abopa 1 opoliaeMbIM mojieM He MeHee 11 M.

Oyenka >¢phexmuenocmu ucnonv306anus sHepeUU 600bl OJisl KANEIbHO20 OPOULEHUs Celb-
CKOXO3AUCNBEHHBIX KYIbMYP.

[Ipu mpoBeneHuu oneHKH 3PPEKTUBHOCTH UCIIOIB30BAHUS SHEPTUU MOTOKA BOJBI AJIsL CHC-
TEM KareJIbHOI0 OPOIICHUS CEeIbCKOXO03SICTBEHHBIX KYJIbTYp HEOOXOJIUMO OIPENEIUTh OCHOBHBIE
napaMeTpbl, 0 KOTOPbIM OyJEeT OlleHnBaThCs () PEKTUBHOCTD UM HEIPPEKTUBHOCTD MPUMEHEHHS
JTAHHOTO TUIIA aJIbTEPHATUBHON (BO30OHOBIISIEMOIT) SHEPTUH.

OcHoBHbIE TapaMeTpPbI OLIEHKH 3(PPEKTUBHOCTU UCIOJIB30BAHUS KAKOTO-JINOO TUIIA SHEPTUU
JUISL KaleJIbHOTO OPOIICHUS CeNbCKOXO03IHCTBEHHBIX KYJIBTYp OINPEENIIOTCS UCXO/ U3 obecrede-
HUS JaHHBIM THUIIOM aJbT€PHATHUBHOW SHEPrUM CTaOMIBHON M Oecrepe0oiHON paboThI CHCTEMBI
OpOILEHUS.
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Tabmuna 2 - OCHOBHBIC KPUTEPUU MPUTOTHOCTUA OPOIIAEMBIX 3E€MENb IS

CaMOHAITOPHBIX CUCTEM KaIlCJIbHOI'O OPOIICHUA

NPpUMCHCHHA Ha HUX

Knumaruueckue ITouBeHHbIE I"'eomopdosioruaeckue
: ] =
2 E Z 3 e s
2 = 3 = 5 %
= & g o o <4 R ER
o) g 2 08 g = © B &
E B g & = =) = I = © 2,
HaumeHoBauue g 8 & 2 EgxEZ S5 = 582
= =2 A m o a3 ) A &
5 O = = o ? s = 5 TR o
g g 5 & = E g g =g
S =% S = o S 5 E A
= ) (o8 > = Q =
Q 7 o = =) >~
= Q Q»':g — o
CamoHanopHsie
CUCTEMBI  KaIleJIbHOTO 5-10 - 5-20 1-1,5 0-0,003 -
OpOIICHUS
I'mpporeonornyeckue | buonormueckue BonoxozsgiicTBeHHBIC
= IS~ w
S < B2 o s 5
T oS S S < S o a 2 o >
S a3 . 3 - S E o S 9 2 = o 5
LY Q o ¥a)
Qw%g §g§ Eg% T B 5 _quh =
=SEgE z2ga | BIE| 5o | HEF SE® | &=
Haumenosanue "0 X =5 « S5 E| £% s S 5T 5 =
S5% 4 9z3 | 25| 25| of T3S = 3
228 2% |£25| 54| 88| 8§55 | ==
S I K o 2 Q O
0°8d XEE |85&| 57| ZE| Big s
= g8 =R 2. 2 3 S 0 o Q 2
o = fa = a, 2 [<2) O = M =
S¢ S 3 gL o,
~ © o
CamoHanopHsie 05
CUCTEMEBI  KalleJIbHOTO 1,5/3 1 5 2-8 11 0,8-10 1’0
OpOIICHUS 1

Hcxons n3 BhILIEU3TI0)KEHHOT0, OCHOBHBIMU NapameTpamu 3Q(HEeKTUBHOCTH UCIIOJIb30BaHUS
IIPUMEHSAEMOI0 TUIIA SHEPTUHU JUJISl CUCTEM KaIleJIbHOIO OPOLICHUS SABIISIOTCS:

1. Bo3MoOKHOCTH HCII0JIBb30BaHUA B TCUCHUU BCCTro BETCTAllTUOHHOTI'O nepuoaa
CeNIbCKOXO035HCTBEHHBIX KYJIBTYP.

2. OtcyTcTBHE TPSIMOHW 3aBHCUMOCTH OT IMPHPOTHO-KIMMATHYECKUX YCIOBHH (Hamuune
COJIHEYHOM pajuaiyy, 10CTaTOYHas BETPOBas Harpy3ka M JAp.) palloHa BO3JENIbIBAHUS
CENIbCKOXO35MCTBEHHBIX KYJIBTYD.

3. Ob6ecrieueHue paboOThl CHCTEMBI OPOLICHUS B IOJIHOM O0bEME BHE 3aBHUCUMOCTH OT
BPEMEHU CYTOK.

4. OrcyrcTBHME TpSAMOM  3aBUCUMOCTH OT  TONOTpauuecKux YCIOBUM  paiioHa
PacCIIOIOKEHUS] CUCTEMBI OPOIICHUSI.

5. B03MOXHOCTB MCIIOJIB30BaHMSI TPH OTCYTCTBUH TPAJUIIMOHHBIX HCTOYHUKOB YHEPTUH.

6. IIpocToTa B SKCIUTyaTauy.

7. HeBblcokue  OKCIUTyaTallMOHHBIE  3aTpaThl  HEOOXOIMMBIE i oOecredeHus
paboTOCIIOCOOHOCTH CUCTEMBI OPOLLIEHUSI.

8. OrtcyrcTBHE HE0O0XO0AUMOCTH NPUBJICUCHUS BBICOKOKBAIN(DUITUPOBAHHOTO
00CITy>KMBAIOIIETrO MepCoHaa.

9. OG6ecrieueHue BO3MOKHOCTH HENPEPHIBHON U CTAOMIIBHON pabOThl CUCTEMBI KalleIbHOTO

OpOIICHHUS.

10. Huzkue KanuTaibHbIE BIOKESHHSI IPU CTPOUTETIHCTBE.

[IpoBenem oreHky 3hPexTUBHOCTH Hanbosee MPUMEHIEMBbIX JJIsi CUCTEM KalleJIbHOro Opo-
HICHUA BOBOGHOBHHCMBIX HUCTOYHUKOB OHCPTHUU IIYTECM CPABHCHUS IO BBIMICIIPUBCACHHBIM IIapa-
MeTpam (tabdauna 3).
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Tabnuua 3 — CpaBHuTeNbHAS OLIEHKA 2(PPEKTUBHOCTH MPUMEHEHUS TSI CUCTEM KaIleIbHOTO
OpOIIEHHSI BO30OHOBIISIEMbBIX HCTOYHUKOB SHEPTUH.

Tun BozoOHOBisIeMol | Ilapamerpsl 3 PeKTUBHOCTH IPUMEHSAEMOI0 TUIIA BO30OHOB-
SHEpruu JI1€EMOM DHEPruu
1 2 3 4 5 6 7 8 9 10
OHeprus BeTpa + - - + + - - - + -
ConHeuHas 3Heprus + - - + + - - - + -
DHeprusi IOTOKa BOJIbI + + + - + + + + + +

Kak BuHO 13 TabIUIBI 3, NCMIOIE30BAHUE YHEPTHH MTOTOKA BOBI JJIsSI CUCTEM KarelIbHOTO
OpOILIEHUS CENIbCKOXO03SMCTBEHHBIX KYIbTYp COOTBETCTBYET 9 13 10 mpuBeIeHHBIX OCHOBHBIX Ma-
paMeTpoB, UTO CBHJICTEIBCTBYET O HECOMHEHHOM () (PEeKTUBHOCTH JAHHOTO THIIA BO3OOHOBIIsIC-
MOW SHEPTrHUU.
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VIK 631.675.2
KOPTAJIFAH I'PYHTTA CYAPY/Jbl HOPMAJIAY

Kannaposa C.M., TexHuka rFeUIbIMIApBIHBIH KaHauaatel, Lxai M.B., xeTekni FeiIbMu
kbi3MeTkep, llomangonyso I'.Il., koHcTpykTOp, XajaumobeToBa A.A., KOHCTPYKTOP
«Kazak cy mapyanbuiblFbl FbUIBIMU-3epTT€Y UHCTUTYTHI JKIIC,

Tapa3s k., Kazakcran

Kbuibpkaih eHJipici Ka3ipri yakbITTa aybll ILIapyalllbUIBIFBIHBIH CEpIIHJI JKOHE THIMII
cayachl PeTiHAE TaMbII Keleli, OJ XaJbIKThl OalFbIH JKOHE JopyMeHuaepre 0ail KOKeHiCTEpMEH,
COHJIali-aK alllbIK JKepJIeH OHIM LIBIKIANTBIH Ke3eH 1€ I'YJAePMEH KaMTaMachl3 €Ty YILiH MaHbI3/bl.

Kazakcranmarsl JKbUIBDKAH cajachl ©TKEH FachIpAbIH 70-IIi JKbUIAAPHI, €MiMi3[e IIBIHBI
JKbUTBDKAMIAPBIH YJIKEH TapKi KYpbUIFaH Ke3ne gamMu Oactanbl. 1990 sxeiael emimizae 560 ra
KaOBIK TPYHT aJIKaObl OOJIIbI, OHBIH 58,5 MalbI3bIH KOKTEMT] TUICHKAIIBI JKbUTBDKAKIap KYp/Ibl, 0JIap
KOKOHICTEP/IIH KaJIbl OHIMIHEH KeMiC-KOKOHIC OHIMJICPiHIH 4 MaibI3bIH KAMTaMacChI3 €TTi.

Keutbpkavinapaeie exiami emipi 2008 xbutel KP Ykimeri «Ka3zArpo» ¥YATTBIK XOJIMHTI
apkbuibl angsiMed HpiMkenTTe 1 ra munotThK yuyackeci «Aszus Tperay» XKILIC, cogan keilin xaHa
WHHOBAIMSUIBIK JKBUTBDKAH KEIICHAEPIH KajmblHA KENTipy KOHE caly OOMBIHIIA TOJBIKKAHIBI
»K00aHBI iCKe KOCKaH ke3ze OacTtanmsi [1].

2010 »xbutbl KazakctanHblH JkbuibDKail KaybiMaacTeiFbl KPP AIlIM-men Oipnecin, KP
KOpFaJlfaH TPYHTThl cyOcuausnay epexenepin »kacaasl. KP AIIIM 6 xbul OOHBI >KEeprimikTi
OOJIBICTBIK OKIMAIKTEP apKbLIbl KbUIbDKAl KOMOMHATTAPBIHBIH, (DepMepiik >KbUIbDKailiap MeH
KellleTXaHalap IblH MbIFbIHAapbIH eTeyre 1 rekrapra 1 300 000 TeHre ecebineH Kapaxar Oei.

2017 xbu1aH Oactan KoprajiFaH TPYHTTHl cyOcHausiay Karujaajgapbl esrepii. MayceiM
apaibIK YaKbITTa, SFHU KbICTa KOKOHIC JaKbUIJAphIH ©CIPreH KbUIbDKAM IIapyalllbUIBIKTaphl YIIiH
aKpl TOJCH[I, COHBIMEH KaTap THAPOIOHMKAJIBIK JKYyHene >kKaHa TEXHOJOTHSHBI KOJJIaHy Ja
ecKepiielll, al epre KOKTeMJE XOHE Ky3/e ©CIpUIETIH XbUIbDKall MIapyallbUIbIKTaphl €cerkKe
aJILIHOAIBI.

Kopranran TpyHTTarbl, SFHU HETI31HEH MXbUIbDKAWIap MEH KelleTXaHajlapJarbl aybll
HIapYyalIbUIBIFBl  OHIPICI XaJBIKTBl KBTI OOWbI KOKOHICTEPMEH KOHE JKachbll OHIMAEpMEH
KaMTaMachI3/1aHAbIPy MAceNesepiH menryre OarbITTaIFaH.

Kazakcranmarpl JKbUIbDKA IIapyallbUIBIFl  KOKOHICTEPIIH ©OHEPKICINTIK ©HJIPICiHIH
OarbIThIHAA JAaMyna. COHABIKTAH Kasipri KOKeHIC IIapyallbUIBIFBIHIAFBI  KbUIbDKaIap
KYJbTHBAIMSIIBIK KYPBUTBIMIAPABIH HETi3Ti TYpiHe alHanbIn OoThIp. KOHCTpYKIMS >KaFbIHAH OJap
OipapalibIK (aHTapIIBIK) JKOHE KenapasblK (OJOKTHIK) OOJBIN, Mailanany Mep3iMiHe COMKEC — KBICKBI
(HeT131HEH IIBIHBIMEH KOpUIaJiFaH) >KOHE MAayChIMJBIK — IUIGHKaMeH »aOburFaH (KOChIMILA
KBUTYChI3, TaKbUIIAPIbIH KOKTEMT1 KOHE KY3T1 aifHambIMIapsl Oonaipl) OombIn OeliHel, MIHAETI
OOMBIHIIIA KOKOHICTIK >KOHE KOLIETTIK, KOPEKTEHAIpY Sici OOMBIHIIA — TPYHTTHIK (TOMBIPAKTHIK)
KOHE TUPOMOHABI 00a/IbI.

KypbuibiM imriHe KpicKa TOJNKBIHABI (380-720 HM) KYH paJualusiChIHBIH ©TYIHEH KbLTYJBIK
ocepi Ty3uieal, al O Y3bIH TOJKAaHABI paJHallusfa aybICKaHJa >KbUIY/bl IIEKTEYJIEPMEH CaKTam
Kajazel [2].
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Hakrtel sxepumeri oprTypii reorpadusiblK ailMakTapia OpHalacKaH KyJIbTHBALMSIBIK
KYPBUIBIMAAP/IBIH TYPJIEPl MEH THUIITEPiH, COHBIMEH KaTap OCIpIIETIH JaKblIAap aCCOPTUMEHTIHIH
KUBIHTBIFBIH JKOHE OJapAbl ecipy Mep3iMAepiH aHBIKTAUTBIH Herisri (akTopra  amibIK
TOPH30HTANIBBI JKA3BIKTHIKKA KYHHIH paJuaIis-JIbIK COYJICCIHIH TYCETIH MOHI JKOHE JKBLTYIIBIK
opTara TyceTiH (OTOCHMHTETHKANBIK akTHBTI paauanus (DPAP) »xaragel. OnapaslH MoHAEPI
OoifpIHIIIA €H KaTaH KbICKbI ke3eHae Ka3akcran PecryOmukachIHBIH ayMarbl IpIJICHII €Kl )KapBIKTHIK
alimakra-pbiHa OejiHeldl — OHTYCTIK JkoHe coarycTik. Omap amnmeiama sxyprizimren CCPO
ayMarbIHBIH ayJaHJacThIpbUTYbIMEH [2, 3] KOoHe Ka3ipri aynaHAacThIPbUTYBIMEH KeNiCiJreH.
Conrycrikreri KapbIKTHIK aiimakka KazakcranuelH 41-mmi MeH 46-mbl TPagyChIHIAFBl C.C.
reorpadUsIIbIK CHICTIKTEPAIH apachlHlla OPHAJIACKAH ayMarbl Kopelli, OHTYCTIK aiiMakka — 46-111b1
MeH 55-1111 TpaJlyChIHIAFbI C.€. apachIHIarbl ayMaKTap >kataabl. OHTYCTIK aiiMaK MbIHA MOHJEPMEH
cunatranagsl - Qcn= 28-43 KI[)K/CMZ, Qaap=1500-1900 Kan/cMe. Conrycrik aiimak - 21-26
kJlK/em® skoHe 2000-3000 kan/cm?.

Kanmaii OonMacelH aiiMak YIIiH KYyJIbTHBALUMSUIBIK KYPBUIBIMIAPABIH THUOTEPI MEH
TYPJICPIHIH TaHJAN aJbIHYBl 0acka KIMMATTHIK (akTopiiapFa, sSIFHU Kap MEH JKeJl KYKTeMellepiHe
0ailIaHBICTHI.

Omnimre ecipinerin 0acThl KOKOHIC NaKpULAApbIHA KUSP MEH KbI3aHAK, COHBIMEH Karap
KBIPBIKKA0AT, OypbIm, Oasuiasl karaapl. JKacell Jakbuigap peTiHAe Mus3, cay-MajjblK, acKek,
aKXKEJNeK, KBIMBI3JBIK, MAaHTOJbJ, KyH3€, OalIbIpKeK, paixaH, XaiObI3, Meiucca >koHe T.0.,
KUACKTEp 1II1HAE — KYJIMbIHAN KaTalbl, KOPFaJlFaH TPYHTTAFbl HEri3r1 KeCUIETIH Iyl AaKblIAapbIHA
payIIaH, KalaMIblp, Kaja, OaKbITTYJI )KaTa/Ibl.

JKorapel eHIM ay YIIiH arpoHOM KelTereH (akropiapabl eckepei. EH MaHBI3IbLUIapBIHBIH
0ipi - cyapy *oHE KOpEKTeHY Mocenenepi 0oJbIn Ta0buiaapl. OCIMIIKTEpAl Ocil-IaMmy MEH KeMic
Oepy Ke3eHIHJIE CYMEH J>KOHE KOPEKTIK 3aTTapMEH KamTaMachl3 €Ty eTe MaHbi3abl. On yiriH
OCIMIIKTEPIH (PU3HOIOTUACHIH OUTIN, arpOXUMHSIIBIK OliMre ne 00y Kepek.

CyInbIK pexxuM eH MaHbI3IbICHI OO0JIBII Ta0bUIab], ce0edl oCIMIIKTEepAiH 63-1epi, Scipece KOKOHICTep
80-ueH 95% neiiin cyman Kypaiaasl. Kereri yakpITKa JeHiH KbUTbDKaMIapia CyFapyIbIH HETI3Ti 9IicTepiHe
JKaHOBIPNIATHIN JKOHE IUIAHITIEH CYFapy »KaTaThlH. KopraimFaH TpyHTTa CyrapynblH OpTYPJl TEXHHKAIBIK
KYpalIapbiH TaliaaHy/IbIH JAYHHUEKY3UTK TOKIPUOECIHIH KOPCETYIHIIE, COHFBI JKbUIIAPhl TaMIIbUIATHIIT
CyFapy Kyleci KeHIHeH eHaipiie OacTanibl. ATajFaH JKyienep op HaKThl ©CIMIIKTIH jKeKe epeKILeTiKTepiH
€CKepiIl, CyIbIH >KbUIbDKA ayJaHbl OOMBIHILIA >KOHE 1€ TOIbIpaK Mpodusil OOWBbIHIIA JIi TapalyblH
KaMTaMachI3 €TefTl, Cy/Ibl MaiIamaHy/IbIH €H KOFapFbl THIMAI-TITIHE KON JKETKI3yre OarbITTananabl. MyHait
JKYHenep CyabIH TapaTybIHbIH KOMITBIOTEPIIK OaKbUIAYBIH A TOYIIIK OOMBI dKYMBIC ICTEyTe KOHE CyMEH Oipre
KOPEKTIK 3aTTap/ibl, MUKPORJIEMEHTTEP/I, OMOCTUMYIISITOPIIAp/bl, TepOMIATEp Il TIKIIEH ©CIMIIKTIH TaMbIp
JKyHecl OpHalacKaH aiiMakKa »KeTKi3yre KaOuierTi. MaychIMHaH ThIC Ke3eH/e OepuIreH KyHTI30emiK
Mep3IMIEp/IE KOFAPhI CaraIbl XKOHE SKOJIOTHSIIBIK Ta3a OHIMIII KaMTaMachl3 €Tyre MyMKIHIILTIK Oepe/ti.

Keibpkaiinapaa KOMIAHBUIATBIH — Cyapy TOpTIOl KapbIKTHIK —aiiMarblHA, KYJIBTHBAIASIIBIK
KYPBUIBIMHBIH THITIHE, ©CIPUIETIH JAKbUIIbIH TYPIHE XOHE ONlapibl CyFapy TOpTINTepiHe OaiinaHbICThI
Gomazpl.

1 >xoHe 2 KecTenepae >KaHOBIPIATHIT >KOHE TaMIIBUIATHII Cyapy OapbickiHna Kazakcran
PecryOnrKkachIHBIH CONTYCTIK KOHE OHTYCTIK JKapBIKTHIK aliMaKTapbIHBIH KBICKbI KbUTbDKAMIAPBIHIAFEI CY
TYTBIHY/IBIH YJFANTBUFAH HOpMaiapbl KepceTiienl. byn HopMamap KemieTTepiii OTBIPFBIZY MEp3iMiHiH
opTypi1i GOTybIHA HEMECE OCIPUIETIH JaKbUTIAP/BIH COPTTaphl MEH THOpHATEpIHE OaliaHbICTh, 8-12% eocy
HeMece KeMy JKarblHa aybITKYbl MyMKiH [4].
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1 xecte — COATYCTIK KapPBIKTHIK aifMaFbIHBIH KBICKBI JKbUTbDKAHTAPBIHAAFEI KASIP MEH KbI3aHAKTHIH
Cy TYTHIHYBIHBIH YJIFAUTBUIFAaH HOPMAaJIaphl, /m? (Mm)

Alinap Kusp KeI3anag
KBICKBI- MKa3FBI-KY3T1 OyKin KBICKBI- JKa3FBI-KY3T1 OyKin
KOKTEMTi- aifHaIBIM MayCBIMJIBIK KOKTEMTi- alfHaJIBIM MayCBIMJIBIK
JKa3Fbl aifHa- (etmemni) afiHa- | Ka3FHI aifHa- (eTmemni) aiiHa-
JIBIM JIBIM JBIM JBIM
1 2 3 4 5 6 7
Kanrap 28 - 68 - - -
20 48
AxmaH 55 - 83 45 - 68
39 58 32 48
Haypers 88 : 95 84 . 105
62 67 59 74
Coyip 135 - 129 126 - 150
95 90 88 105
Mawmpbip 135 - 158 165 - 208
95 111 116 146
Maycbim 165 - 165 176 - 200
116 116 123 140
linme 165 76 - 176 120 135
116 53 123 84 95
Tambi3 113 88 - 135 135 -
79 62 95 95
Keipryfiex - 66 21 . 105 105
46 15 74 74
Kazau - 46 84 - 63 80
32 59 44 56
Kapama - 21 90 . a2 68
15 63 29 48
Kenrokcan - - 68 - - 68
48 48
ANHaIBIM 884 297 961 907 465 1187
60iibI 622 208 675 636 256 834

Eckepty — anpIMBIHzA - ®KaHOBIPIATY OaphICHIHAA, OOIIIMIH/IE - TAMINBIIATHIN Cyapy OaphICBIHAA

2 kecte — OHTYCTIK KapbIKTBHIK aliMaFbIHBIH KbICKBI >KbUIbDKAMIApbIHIAFbl KUSP MEH KbI3aHAKTHIH
CY TYTHIHYBIHBIH YJIFAThUIFAaH HOpMaJIapshl, Ji/ M (Mm)

Aftnap Kusip Kp13anax
KBICKBI- JKa3Fbl- OyKin KBICKBI- JKa3FbI- OyKin
KOKTEMTi- Ky3ri aifHa- MayCBIMIBIK KOKTEMT'- KY3Tl aii- MayCBIMJIBIK
JKa3Fbl alfHa- JIBIM (eTmemi) aiiHa- JKa3FbI alfHa- HaJIBIM (eTmemi) aitHa-
JIBIM JIBIM JIBIM JIBIM
1 2 3 4 5 6 7
Kanrap 33 - 80 - - -
23 56
Axnan 65 - 98 53 - 80
46 69 37 56
Hayps13 104 - 112 99 - 124
73 78 69 87
Cayip 159 - 152 149 - 177
111 106 104 124
Mawmsbip 159 - 186 195 - 245
111 130 137 172
Maycbim 195 - 195 208 - 236
137 137 146 165
linxe 195 90 - 208 142 159
137 63 146 99 111
TaMebI3 133 104 - 159 159 -
93 73 111 111
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2 KECTEHIH KaJIFachl

Kbipkyiiek - 78 25 - 124 124

55 18 87 87

Kazan - 54 99 - 74 94

38 69 52 66

Kapamua - 25 106 - 50 80

18 74 35 56

Kentokcan - - 80 - - 80

56 56

AlHaIBIM 1043 354 1133 1071 549 1399

60i1bI 731 247 793 750 384 980

Eckepry — Cy TYTHIHYABIH KEITIpiIreH HopManapblHbiH 8-12% KeTepily Hemece TOMEHIEY >KarbIHa

ayBITKYbl MYMKIH.

3 KecTene >KaHOBIPIATHIN JKOHE TaMINBLIATHIN cyapy Oapeiceinna KP conrycrik xoHe
OHTYCTIK OHIPJEPiHIH KbICKbI KbUIbLKaUIApbIHA KECUIETIH TYJIIIK JaKbUIIApbIH (payIIaH ryaaep)
CY TYTHIHYBIHBIH YIFAUTBUIFaH HOpMAaJIapbl KENTipiie.

3 kecte — JKaHOBIPJIATHIN KOHE TAMIIBUIATHINT cyapy OapbichiHaa KP conTycTik *oHE OHTYCTIK
OHIpJIEPIHIH KBICKBI KbUIbDKANIAPBIHIAFEl KECUIETIH TYJIIK JaKbUIIAPBIHBIH (payliaH TYJIIep) cy
TYTHIHYBIHBIH YIFAUTHUIFAH HOPMAaJIaphl, /M (Mm)

Alinap CoJTYCTIK OHIp | OHTYCTIK 6HIp
Cyapy omictepi
TaMINbLIATHII JKaHOBIPJIATY TaMIIbLIATHII KaHOBIPIATY
Cyrapy cyrapy
Karrap 24 33 30 42
AKkmaH 25 35 31 43
Haypsi3 28 39 35 49
Coyip 33 46 41 57
Mawmsip 42 59 53 74
Mayceim 47 66 59 83
linge 58 81 73 102
TampI13 51 71 64 90
Kpipkyiiek 42 59 53 74
Kazan 34 48 43 60
Kapama 25 35 32 45
Kenrokcan 21 28 26 36
KB abIK 430 600 540 755

XKebbkail mapyambUIbIFBIH XKYPrizy 0apbIChIHIA CYbIH KOCBIMINA IIBIFBIHAAPBI 00JIaIbl —
CaHUTapJbIK-TUTHEHAIBIK MYKTaXKIap, O6JIMeH1 KUHAY, OHIM/I )KYY, KBUIBITY *YyHecl jKoHe T.C.C.
CoHIBIKTaH CY/BIH aJIbl TYTBIHYBIH aHBIKTAy OapbIChIHJA KOFapblIarbl KecTelepe KenTipijareH
mouAepAl 10-15% aptTeipy KakeT. COHbIMEH KaTap TaMUIbLIATHII CyFapy OapbIChIH/IAa aca BICTBIK
Ke3eHJepAe aTMoc(epaHblH >KapbIKTaHABIPYBl JKOFapbl OONFaH Ke3Zle, ©OCIMAIK IeH ayaHbl
BUIFAJIIAHIBIPYFa KOChIMIIA cy >kymcanazibl. O YIIiH HCHYNbCTIK CAaJKbIHAAIAThIH >KaHOBIpIATY
xyieci (CMOJl) konmanbutagsl. OHBIH JKYMBIC icTey TopTiOi: Oypki yakwiTel — 10-60 c, icke
KOCyJap apachlHAarbl yakbIT — 3-15 c. XKeumsDkaiimapaslH reorpadusiiblk OpHANacyblHa, SFHU
JKAPBIKTHIK aifMarbIiHa OalIaHBICTBI CYIBIH TOYMIKTIK IIBIFBIHIAPHI €HILTIT 56° oomnranga 9,8 M —
nan enpiniri 41° Gonran xarmaiina 13,5 1/M° neitin e3repeni. ApachlHIaFrbl MOHJEP1, KOFaphIaa
KOPCETUITeH €HIIKTEP apachlHa UHTEPIIOJSAIIS apKbIIbl aHBIKTAJIAbI.

TammbuiaTeil cyFapy OapbIChbIHAa Kopi30€H KaObUIIaHAThIH aFbIHHBIH KeJIeMl CyFapyfa
KYMCaJIaThIH CYJbIH 5% JeHiHT1T MOHAI KYpaiibl, )KaHOBIPIATHII jKOHE IIJIAHTTICH CyFapFaH Ke3ze -
10% neitin sxereni. AyaaHnsl 6 ra acaTblH KbUIbDKA KOMOMHATTAPBI KOPI3/IK CYIapbIH )KUHAY YIIiH
Cy JKMHAWTBIH CHIMBIMIBUIBIKTApMEH >kKaOabIKTanaabl. Kbl caifblH okbUTbDKaimapasiH 10-15%
ayJaHbIHJA TPYHTTAPIBI XKYBII-IIal0 MYMKIH/IT KapacTeipbuiafsl. CyasH MbIFRHBL 150-200 M,
an 6-mgaH 12 caraTka JeiiHri HHTEpBajaa Cyabl 3-5 per OepreH Ke3ze 0/1aH J1a KOFapbl 00JIaibl.
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1 JKbutepkail eHpipici Kazipri yakpITTa aybll IIapyallbUIBIFBIHBIH CEPIIHJI XKOHE THIMJI
cajachkl PETIHIE JaMBIT KeJIel, O XaJIbIKThl OaJFbIH KoHE TopyMEHepre 0ail KOKOHICTEpMEH,
COHJIali-aK allIbIK XKEPJEH OHIM MIBIKIANTHIH Ke3eH e TYJIIEPMEH KaMTaMachl3 €Ty YIIiH MaHbI3IbL.
KopranmraH TrpyHTTarbl, SFHM HETI3iHEH IKBUIBDKAIap MEH KeIeTXaHalapIarbl  aybll
[IapyaIlbUIBIFBl  OHJIPICI XaAJBIKTBI JKbUI OOWHBI KOKOHICTEPMEH JKOHE JKAChUl ©HIMIEpMEH
KaMTaMachI3IaHIbIPy MOCENeIepiH menryre OarbITTaIFaH.

2 XKpipbKaiilapaa ecipiyieTiH Heri3ri JakpUIgapra eHIMIe OCIpilieTiH KOKOHIC JaKbUIAaphI
KUSP MEH KbI3aHaK, COHBIMEH KaTap KbIPBIKKa0aT, OypbIil, Oasibl jkaTaabl. JKackul makbuigap
peTiHAe Mus3, CayMalblK, aCKOK, aKKeIeK, KbIMBI3IBIK, MAHTOJb, KYH3€, OAIIBIPKOK, paiXaH,
KanObI3, Melrcca XoHe T.0., KUJASKTep 1iHAe — KYWINbIHAK KaTaabl, KOPFaJFaH TPYHTTAFbl HETI3T1
KECIJIETIH I'yJl JaKbUIAApbIHA payIIaH, KAIaMIbIP, Kaia, OaKbITTYI KaTabl.

3 CyInbIK peXuUM €H MaHbI3ABICHI OOJbIT TaObUIaAbI, ce0e0l ocIMIIKTEPAIH ©3/epi, acipece
kokeHicTep 80-HeH 95% neitin cynaH Kypanaabl. COHFBI KbULAAPHI TAMIIBUIATHINT CYFapy JKyHeci
KCHIHEH CHJIpije OacTayJbl, aTaJfaH >XYHeJep op HaKThl OCIMIIKTIH J>XEKe epeKIIeIIKTepiH
€CKepiM, CYAbIH KbUIbDKAN ayJaHbl OOMBIHIIIA KOHE JIe TONBIPaK Mpoduii OOWBIHINA T TapATybIH
KaMTaMachI3 eTe/l, Cybl MaiianaHy/IblH €H KOFapFbl THIMAUIITIHE KOJ )KEeTKi3yre OarpITTanabl.
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YK 631.347.2
HOBBIIIEHUE 3®®EKTUBHOCTHU OPOCUTEJbHOM TEXHUKH

I'pymmnn A.B., c. Hayu. cotp., I'kndoBcknii C.A., cT. Hay4. coTp.,
Koaomeen A.B., mui. Hayd. coTp.
OI'bHY BHUU «Panyra», r. Konomna, Poccus

BopHble pecypcbl TOBCEMECTHO CTaHOBSATCA Bce Oosiee Ae(PUIUTHBIMHU, TIOATOMY OOJIBIIOE
BHHUMaHue ynensercss 3p(GeKTUBHOMY HCIOIb30BAaHUIO OPOCUTENbHOM BOJBI AJIs MOIYYEHUS MaK-
CUMaJIbHON 3KOHOMUYECKON BBITO/Ibl, COXPAHEHUIO BOJHBIX PECYPCOB U TUIOAOPOUS TTOYBBI.

O} PeKTUBHOCTh OPOIICHUS ONpPEAENAeTCs HECKOJIbKUMU B3aMMOCBS3aHHBIMU COCTaBJISIO-
IIMMH, CPelld KOTOPHIX 3(PPEKTUBHOCTh BOJOMOABOAAINIEH cucTeMbl, 3G (hEKTUBHOCTD MOJINBA, 3¢-
(EKTUBHOCTH BJIArOyAep>KUBAIOIICH CIIOCOOHOCTH TOUBHI, 3((HEKTUBHOCTH OpPOIIEHUs, 001mas d¢-
(eKTUBHOCTH OpoIIeHus], 3(p(PEeKTUBHOCTD MOJIE3HOI0 BOAONOTPEOIEHHS, pAaBHOMEPHOCTD I0JINBA,
peakuus KyJlIbTyphl Ha OPOIIEHHE WIH YPOKalHOCTH [1].

HecMmoTps Ha TO, YTO KaXK/blil OpOIIAEMBIN T€KTAp B CEJIBCKOM XO034HCTBE aeT MPOLyKIHUN
B 6 pa3 Ooubliie, yeM OorapHbIi, 3 PEeKTUBHOCTh UCTIOIb30BaHUS BOJHBIX PECYPCOB B OPOIIAEMOM
3eMJIe/IeNInl ocTaeTcsl HU3Koi. J{is moBblmeHust 3¢(EeKTUBHOCTH OPOLICHMS IUPOKO3aXBATHOU
TEXHUKOM 0€3 U3MEHEHUs! OCHOBHBIX KOHCTPYKTHUBHBIX I1apaMeTPOB B HACTOSIIEE BpeMsl pa3pado-
TaHO 0OJIBIIOE KOJIMYECTBO TEXHUUECKUX MPEIOKEHNUH, MHOTHE U3 KOTOPBIX MOTJIH OBl C yCIIEXOM
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MOTIOJIHUTH JIMHEHKY TEXHUYECKUX CPEJICTB IOJIMBA CEILCKOX03IHCTBEHHBIX KYJIBTYpP HE TOJBKO Ha
BBIPOBHCHHBIX M CIUTAHMPOBAHHBIX y4acTKaX OPOIICHHUS, HO M HA y4acTKax C YKJIOHAMH WM He-
NPaBUIBHOIN KOH(UTYpaIIUEH.

Hamnpumep, iss OTHOCHTEIBHO HEOOJBIIMX YYACTKOB POBHOTO penbeda Mpu BETPEHBIX yC-
JIOBHSIX BO3MOYKHO MPUMEHCHHE MOBEPXHOCTHOTO MOJIMBA 10 0OPO3IaM M MEKITYPSIbSIM IILUIAHTO-
BbIMH OapaOaHHBIMM MalllMHAMH C KOHCOJIBHBIMH (epmamu, Kak ycraHoBka Beinlich (puc. 1),
00€eCIeYnBAOIIMMHI BO3MOXXHOCTD YIIyUYIICHHON MOOMIBHOCTH U PHUMEHEHHS HA Pa3INYHBIX ILI10-
IAISX.

& gy

£

PI/ICOK | — Ilnanrosas 6apad

> \

AHHas MallliHa C TEJIEKKOU JIJIs TIOBEPXHOCTHOTO IOJIMBA 110 MEXK-
aypsabsm [2]

Kommanwust Beregnung Irrigation mpou3BoauT 1iIaHroByro 6apabanHyto ycraHoBky Beinlich
cepun R 20, 30, 40, 46 nnst MOBEPXHOCTHOTO MOJMBA CEIBCKOXO35UCTBEHHBIX KYJIBTYP MO MEXKIY-
psabsaM. [IoBepXHOCTHBIN MOJIUB MO3BOJSET UCTOIB30BATh AJISl OPOIICHUS )KUBOTHOBOAUYECKHUE CTO-
K{, OBBILIAIOIINE [IJIOJJOPOIME TIOYBBI U HE HapyIllasi YKOJIOTMYECKYIO0 OOCTaHOBKY.

ITo nanHbIM TpexyeTHux uccaenoBanuii BHUUM "Panyra" opomeHne 0OBIKHOBEHHBIX 4ep-
HO3E€MOB KMBOTHOBOJYECKUMHU CTOKAaMHU YBEIHMYMBAET COJIepKaHUE B TouBe: a3oTa Ha 38 %, ¢oc-
dopa Ha 67,5 %, xanus Ha 23 %, rymyca Ha 54 %. IIpu 3TOM BOJONPOYHOCTH MOYBEHHBIX arpera-
ToB pazMepamu 0,25-5 MM yBenuumiachk B 1,5 pasa, a INIOTHOCTh MOYBBI CHM>KaeTcss Ha 3 % 1o
CPaBHEHHIO C MTOJUBOM OOBIYHOM opocuTenbHON BOJOU. B3anMHblil 3¢pdext oporieHus ¢ BHeCeHU-
€M TIOJrOTOBJICHHBIX YKHBOTHOBOJTYECKUX CTOKOB OIlEHUBAETCS MpuOaBkoil ypoxas Ha 30-60 %,
YTO U ONpeAENseT PAalMOHAIBHOCTh MCIOJIb30BAHUS CTOKOB IPU MOBEPXHOCTHOM IOJMBE MO 00-
po3aam. Iloanepkka B pernoHax pa3BUTUsl (pepMEpCKUX XO34KUCTB ATOM HAIIPABICHHOCTH MO3BOJIUT
OJTHOBPEMEHHO pelllaTh BONPOCH! MOBBIIIEHUS MPOM3BOJCTBA MACA, 00ECIEYEHHOCTh KOPMaMU U
MOBBIIIIEHHUE TIOOPOIHS TTOYB.

Jlpyrum HarpaBlieHHMEM TMOBBIIIEHUS 3((EKTUBHOCTH OPOIICHUS SABJISETCS MPEeLU3NOHHbIHN
TIOJIMB TT0/T HU3KUM JiaBJieHneM (cucteMbl LEPA), mpoBOAMMEIM MIMPOKO3aXBaTHBIMH JIOXK/I€BaTb-
HBIMU MalllMHAMU aKKypaTHO pacIpenelssoT Boay Ha Beicote 0,2-0,5 M, MUHMMU3UPYS CHOC BET-
POM U MOTEpHU Ha HCMapeHHe. DTOT MOJIUB MOKHO Ha3BaTh NMPOMEKYTOUHBIM MEX]Yy pacmpesene-
HUEM BO/JIbI IIyTEM JIOKJ€BaHHUS M MMOBEPXHOCTHBIM ITOJIMBOM, C BBUTUBOM BOJIbI B JIBIDKEHUH B Me-
KIYpSAIbe C MUHUMAIBHON BBICOTHI. MccieIoBaHusl YICHBIX M TPAKTHUKA dKCIUTyaTallly IMOKa3allH,
yTo npu ucnonb3oBaHun LEPA, no menbuieir mepe, Ha 20 % Oosbliie BOJBI JOCTUraeT MOYBHI, 110
CpaBHEHHIO C OOBIYHBIMH JIOKACBATEISIMU.

Bap6otepst LEPA TpeOyioT MeHbIlIe JaBIeHHsI, 10 CPABHEHHUIO C OOBIYHBIMH /10K IeBaTEs-
mu. [Ipennararorcs nBa Buaa 6apOOTEpOB: MEPBbIN HAMPABIAET BOAY HEMOCPEICTBEHHO B O0OPO31y
y3KUM TIOTOKOM (PHUCYHOK 2a), HE HaMauuBas JIMCTBY PAaCTCHHUH M MOXET HCIOJIb30BAaThCs MpPU
yI0OpUTENBHOM IOJIMBE; BTOPOM pacmpenenser Boay Oosiee IUPOKUM KYMOJIOM («ITy3bIpyaThlit
TOXKIBY), 6e3 pa3opeiruBanus (pucyHok 20). imeercs uetsipe monenu: 6abnep, 6abnep ¢ adparu-
e, TOXKAIOIOIIUI U JJIsl BHECEHUS arpOXHUMHUKATOB.
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Komnanus Senninger Briepsbie npencrasuia Quad Spray criermansHo st LEPA B 1980-b1x
rr. CerosiHsl HHTEpEC K HEMY CHOBA BO3pacTaeT B pailoHaX ¢ OrpaHMYEHHBIMH BOJAHBIMU PECypCaMH,
Tak Kak goxaeBatenu LEPA He TpeOyroT 00JbIIOr0 KOJMYECTBA BOABI M SHEPTUU.

bap6orepsr LDN LEPA paGotator Ha HU3KOM naBiaeHuu — oT 0,41 go 1,38 6ap. OHu wuc-
II0JIb3YI0 MEHbILIE SHEPTUHU, YEM TPAJULMOHHbIE JOXKIEBATENN, U UMEIOT MEHBIINNA pacXxo]] BOAbI —
or 1 n/mun no 80 j1/MUH.

a — 6ap6omep LDN LEPA (Q=61-4168 1/u; P=0,41-1,03 amm.); 6 — 6ap6omep QUAD SPRAY™
(Q=80-2076 n/u; P=0,41-0,69 amm.)
Pucynok 2 — Ilpenu3noHHBINi NOJIUB 1O HU3KKUM JaBieHueM cuctemoit LEPA

Jlpyrasi HU3KOHANOpHAasi TEXHOJIOTHs MOBEPXHOCTHOTO IMOJIMBA, MpepioxkeHHas B CILIA B
3aCyNUIMBOM mTate Texac Mpu MCMOMb30BAaHUU IUPOKO3aXBATHBIX J0XK/IEBATBHBIX MAIIHMH, TPEI-
cTaBisieT U3 ceds caenyromee. Kynbtuatop, 000py/10BaHHBIN Yepe3 0IHO MEXTypsibe NIMPOKUMHU
JIBYXJIOTIACTHBIMH BPAIIAIONIUMHUCS JOKOMHOOOPA30BaTEISIMU, TPOXO/S JIENaeT YJIMHEHHbBIE YT-
TyOJIeHHsI, COOTBETCTBYIOIIUE 1Iary MepeMeIleHus MOJIUBHOW MaiuHbl. [lonuBHas MalmHa ocHa-
IIaeTCsl BOJIOKYIIUMUCS TI0O MEXIYPSAbSIM IUTAHTaMH, C BBUIMBOM BOJBI B JIO)KOMHBI BOJIOBBIITYC-
KOM «IBYCTOPOHHHUI HOCOK». JIO)KOMHBI MpHU MOJMBE 3alOJIHAIOTCS BOJOHW € MOCIEAYIOIUM MeJ-
JICHHBIM BIUTHIBAaHHEM B MOYBY (pucyHOK 3). BomoBeimycku tuma "socks" — MO3BONSIOT yMEHb-
IIUTh MOYBEHHYIO 3PO3UI0 B O0p03/1ax; IBOMHbBIE «HOCKH» O00ECIEUMBAIOT 3ALIUTY U COXPAaHHOCTb
oOBanoBku 00po3a. Bomouamuecs IMITaHTH MM «HOCKHW» MOYKHO JIETKO BBIHUMAThb U3 COEIMHM-
TEJIbHBIX MY(QT U NpH HEOOXOAMMOCTH 3aMEHATh HACAJAKaMM, WU Je(IIeKTOpaMH Uil BHECEHUS
XUMHKATOB. Takas TexHosorust 0osee 3¢p(eKTUBHA MO0 UCIOIb30BAHUIO BOJBI B 3aCYIIMBOM KIIH-
Mare, YeM J0KAEBaHUE, MO3BOJISS YBEIUYUTh HOPMBI MOJIMBA U TOJIEPKUBATh BIAXKHOCTh ITOYBbI
Oosee myuTenbHOE Bpems [3].

PaccrosiHne Mexay TaHHBIMH YCTPOHCTBaMHU cocTaBiisieT o0byHO 1,5-2,0 MeTpa, 4To cooT-
BETCTBYET NOJIUBY uepe3 Mexaypsaase. Cyxue 30Hbl O3BOJISIOT JIydllle HaKaruinBaTh Biary. Kpome
TOT0, OCTAETCs CyXast 30Ha JJIS IBWKEHUS KOJIEC MalluHbl. MccineoBanus U MojeBble OMbITH MOKa-
3BIBAIOT, YTO YPOXKAMHOCTh HE 3aBUCHUT OT TOT'0, MOAAETCS JIM BOJA B KXy OOpO31y, WU yepes
onHy. PaGouee nasnenue Ha corse o0buHO paBHo 0,41 aTm.

[ToneBble ONBITHI MOKA3aJIM, YTO MPU UCIOJIB30BAaHMHM HU3KOHAMOPHBIX 10KIE00pa3yoInX
opraHoB 95-98 % mnonaBaeMoil BoABI MOCTyNaeT K pacTeHUsIM. BopopacnpeneneHue 3THUX ycT-
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POMCTB SBJISIETCS TOYHBIM U KOHIICHTPUPOBAHHBIM, YTO TPEOYET TOYHOTO pacdyéra peKMMOB OpO-
HICHUs, 0COOCHHO HAa TJIMHHUCTHIX ITOYBAX.

Taxke Ha HIHpOKO3aXBaTHOﬁ TCXHUKC C YCIICXOM HNPUMCHACTCA MCTO/J IMOJIMBA KaIllCJIIbHBIM
OpOIIIEHHEM, KaK Ha KPYrOBbIX, TaK U Ha (POHTAIBHBIX MallHHaX (pucyHkH 4, 5) [4-7].

v - > ; 2 < - o :
Pucynok 5 — @poHTalibHbIE U KPYTrOBbI€ MAIIMHBI 17151 KalleIbHOT'O OPOILIEHUS

DTOT METOA TOYHOTO MOOUIBHOTO KamenbHoro oporieHus (PMDI) MoxHO mpUMEHSITh Kak
Ha POBHBIX, TaK U HA y4acTKax ¢ YKJIOHOM C 3((EKTUBHOCTHIO UCIIOIB30BaHUS BOJIBI 110 95 %. Uc-
MOJIb3YIOTCS KaresabHble TpyOku komnanuu Hetapum PC ¢ xoMrneHcHUpOBaHHBIMU KamlelbHUIIAMHU.
TexHOJOrHs MO3BOJSIET YBEIUYUTh PABHOMEPHOCTh PACIpEesIeHUs] BOJAbI U MPOBOAUTH IOJIUB B
BETPEHYIO TOTOoAy. MammHa ABUKETCS TI0 CYXOM Mo4yBe W He oOpasyeT kojeu. Boma moctymaer B
IIOYBY C MUHMMYMOM NOTEPh Ha ucnapeHue. Pacxon Boasl Ha opoweHue ymenouaercs 10 30 %, a
ypokaiiHOCTh ToBblaeTcs Ha 20 %. JlaHHas TeXHOJOTUs Ha MalIMHaX (PpOHTAIBLHOTO MepeMellie-
HUS TI03BOJISIET MOJIMBATh U KYJIBTYPBI CIUIOIIHOTO PSAOBOTO MoceBa. Takast TEXHOJIOTHsI OKYIaeTCst
3a 2 roja.

Bonbmioe 3HaueHne B OpraHu3alyl MPAaBUILHOTO MOJHMBA U MCIOJIb30BaHUS BOJBI UMEET
MOHHMTOPHHT BJIQKHOCTH M TEMIIEpPAaTypbl OYBHI YYACTKOB OpOILIEHUS. ABCTpajuiickas KOMITaHUS
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AgriTech Solutions wucheITBEIBaeT 000pyAOBaHHE M TMPOrpaMMHOE oOOecredyeHHe Uil OTKpHI-
THSI/3aKPBITUS KJIAMAaHOB, BKIFOUCHHS/BBIKIIFOYCHUSI HACOCOB, a TAK)KE MCIOJIb30BAaHUE CUCTEM CBSI-
3, MPEJIOCTABIISICT KOHCYJIbTAIUH, YCTAHOBKY M MOJICPKKY MPOJAYKTOB [UIi MOHUTOPHUHTA M aBTO-
MaTH3alud 000pya0BaHus, BeO-TexHoIorui (pucyHok 6) [8, 9].

g =

Pucynok 6 — Anmaparypa MOHUTOPHHTA BIQKHOCTH [OUBBI C IOMOLLIBIO Agritech Solutions Pty

B Hacrosiiee Bpemsi Ha PhIHKE CYIIECTBYET MHOXECTBO CHCTEM MOHHUTOPUHIA COCTOSHHS
MOYBbI U MOTOTHBIX YCIOBHH B peskume peaibHoro Bpemenu (John Deere Field Connect, Lindsay
Corp.’s Growsmart). OHu moMOraroT HpuUHHUMAaTh 3S(PQPEKTUBHBIC YIPABICHYCCKHE PELICHUS.
HekoTopble M3 3THX CHCTEM IO3BOJISIOT HE TOJBKO HAOJIIOIATh 332 M3MEHEHHSIMH YCJIOBUW, HO H
JIMCTAHIIMOHHO YIPAaBIATh CHCTEMaMH oOpolueHus. Pa3paborku Bemytcs kommanusmu CropX,
Sprinkl, Acromag, Tevatronic, HydroAir, Sentek Technologies u mp.

Ha ceronns mpu nonmBe pacxomayercs B 2-3 pa3a OoJibIlie BOIBI, YEM 3TO HEOOXOIAUMO ISt
HOPMaJIbHOTO pocTa pacteHuit. B cpennem 6osee 50 % monuBHO# BO/IbI, MUHYSI KOPHEBYIO CUCTEMY
pacTeHui, MpoCcaYnBaeTCs B TPYHTOBBIE BObl. CMapT-TEXHOJIOTHUH TO3BOJST YIYYIIUTh MPOLECC
MOHHUTOpPHHTa BOAOOOECIICUCHHST M TOBBICUTH I(P(PEKTUBHOCTh HMCIIOIB30BAHHUS BOJBI, ITO/ABAas
TOYHOE KOJIMYECTBO BOJIbI B HY:KkHOE Bpemst [10, 11].
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Tosran >xeprepai eHJIeN, OHbl KalIMblHA KENTIpy eTe KypAeni skymbic. Onail nedTiHiMI3 —
TOTBIPAK KYHAPJIBUIBIFBIH aPTTHIPHII, a1 OYJIIHT€H TOMBIPAKThI OacTanKbl TYpiHE KalTa KeNTipy eTe
KypJeni Mocene, TEK TONBIPAK Ty3UIy YIIIH MbIHAAFaH >KbUAap Kepek. Pecell fanbIMbl
B.B.JlokydaeBThIH TEOPHUSUIBIK KO3KAapachlH KapacThIpcak. TomeIpaK Ty3Uly YIIiH: KepaiH
reoJIOTUSCHI (TOMBIPAK KYPBUIBICHI), aya paibl, Tipi ar3anap, 6acTankbl MaTepual, xxep Oenepi xKoHe
TOTBIPAK TY3UIy YIIH yakbIT (’KaCTBIK KE3€HI, IICIIl JKeTiTyi, ecKipyl) KaXeT eKeHHIriH Oiremis.
XKyiieni Typrbina TepeH oi xibepim, Tajjay jkacacak, 3epTTe€y TaHAITapblH KapacThIpcak, Oyl
KEPJIIH TONIMI HEMece CyFapMalibl JKepiep eKeHIIriH Ouryimiz mapt. Tomimi kepiepaiH OyiiHyl
TabuFaT KylriMeH OoJica, all CyFapMallbl eTIHIIUTIK ayMaKTapbhlHIa afdaMJIapiAblH aHTPOMOTeHII
OpeKeTTepiMeH, COHJAal-aK Cy MEH JKENJIH 9CepiepiMEH TOIbIPAK APO3UsSFa YIIbIPAUTHIHBIH
OalKabIK.

Kazakcran pecnyOnukachIHIarbl MaTiMeTTep OoMbIHIIA 235 MIIH. Ta KyHapibl sxepaid 180
MJIH. Ta JKepl >KapaMcChl3 Xepiepre yuibipamn, oHblH 30 MJIH. ra TombIpak 3po3usichl, 60 MIH. ra
Ty37aHy, 10 MJIH. Ta XUMUSUIBIK KOHE paJMOaKTHUBTI 3aTTapMeH JjactanraH. PecnyOnukanbig 30
MJIH. Ta JXepJepiH eHEpKacCiN, Kok, OallaHbic, e/l MEKeHJep abll >kaTblp. KaszakcTaHmarsl
eriCTIKKE MaiifalaHaThIH KePJIEPIiH € IKOJOTUSIBIK JKaFraaiiel Hamap. On pecnybinvka OOMbIHIIA
26610,7 MbIH Ta 5Kep/i anbir xateip [2-3].

AybUl mapyallbUIbIK JaKbUIJApbIHAH TYPAKTHl Ja *KOFapbl ©HIM alyAblH HET13T1 Kemui —
eric TaHanTapblHJa OCIMAIK Tajal eTeTiH, Cy, aya, KapblK, KbUTy JKOHE KOPEKTIK anMacysap MeH
KOpIIaFraH OPTaHBIH TaOWFH JIaHAmapTapbIHA ayJaHIaCTRIPBUIFAH TAKbUIIAPBI COHKEC Kelyl Kepek.
Op Typial AAaKbUIIAPJBIH OHIN-AaMybl YIIiH, TONBIPaK KYpaMbIHAAFbl BUIFAJIBIH KO3FaJbICH,
OCIMIIIK TaMBIPBl JKaWBUIFaH TEHETUKAJBIK KadaTTapAarbl BUIFAIIBUIIBIK JKOHE OHJAFbl bI3a
CYJapbIHBIH OpHAJacybl, ocipece, TOMbIPAK TY3LTICIHAETT TUAPOMOP(THI aIMAaCyIbIH ETiHIILIIK
YIIiH MaHBI3BI epeKie opbiH anansl. COHABIKTAH Ja, TOTBIPAKTHIH ayallaHABIPy aiiMaFbIHAAFbI JKep
acTbl CyJNapbIMEH KO3Fally 3aHJbUIBIKTApPbIH €CKepil, TY3JaHFaH JKEepJIepMEH KypecyliH
SKOJIOTHSUIBIK THIMI IIapaliapblH aHbIKTayna, opOip 3epTTey TaHAOBIHBIH CYIbl-(ODH3UKAIBIK
KacHeTTepiHe epeKIIe KYHeNiK Taiay ’Kacay bl KaxKeT eTell.

MyHaarel aya anMacy apaibIFbIHAAFbl KO3FAJbIC YII TYPJI KYIITIH OCepiMEH XKypei:
MOJIEKYJISPIABIK (COPOLUSIIBIK), ©3AIrHEH KOTepiny (KamuuIapiibl) koHe ayblpibIK KymiMeH. C.OD.
ABeppsiHOB OOMBIHIIA KaMWUIAPJBIK bUIFAT OTKI3TIMTIK JKOHE Cy3Uly KO3 uuueHTTepl
apalbIFbIH/IA TOMEHAeTinel Oalinansic O6ap [1]:
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MyHJAFbl Kycsp — KamMIUIAPIIBIK BUTFAT OTKI3TIITIK K03 durmenti; Ke — cy3iny koadduunenti; Wy
— KBICBUIFaH ayaHbl €CKePreHIeT] TOIBIK bUIFal CHIMBIMABUIBIFBI (Wi = IT — Pgx,); I1 — KeyekTuIiK;
Py+, — KpICBUTFaH aya medmiepi; Wy, — KanuUISPIBIK JEHICHICH KOFaphl apajbIKTarbl KOFapPFbI
MOJICKYJISIPIIBIK BIJIFAJl CHIMBIMIBLTBIFBL;

Ko =Ke 1)

JananbIk 3epTTeysep HOTHKECIHE, OYJ1 TOMBIPAKTHIH CYy OTKI3TIIITIK KaOUIETIH KOPCETETIH
[BeThIC eH TOMEHT1 bUIFaJl CHIHBIM/IBLUIBIFBIHA COUKEC KeTIe/Ii.

MOHOIUTTIK ToXIpHOENEepaiH HETi3IHAE aJblHFAaH MOJIMETTEpPre JKOHE CYPFBUITTHI
TOTIBIPAKTHIH CYJbI-(PU3UKAIBIK KaCHETTepiHe CyHeHir, 1-kecTene kenTipemis.

1-xecte. CypFBUITTBI TOIBIPAKTHIH CYIIBI — (PU3UKAIBIK KaCHETTEepiHEe OailIaHBICTHl KAMIUISPIIBIK
pUTFal ©TKI3MTITIH (W ;) aHBIKTAy
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Kymaax 25 133 2.72 51 |45 38.3 19 2 4 0.43
Kenin cazmak | 1.7 1.35 2.70 50 |44 37 20.4 3 3 0.22
Opramra 1.2 1.45 2.68 46 | 395 | 317 21 3.5 3 0.062
ca3aakK

Ca3znakTbl 0.7 1.49 2.66 44 | 385 | 295 21.2 4 1.5 |0.020
BanmbIkTe 0.2 1.55 2.62 41 |35 26.5 22.5 5 1 0.0009

Ty3nanran >xepiepal ecentey KabaTbl JAeHrediHe AEeMiHI1 apalibIKKa TY3ChI3JaHAbIpy
Ke31HJIe, OTIM/II JKOHEe THUIMIlI KEYeKTITIKTepl HaKThl TOKipuOe MolliMeTTepiHe cyileHimn, oap Typdii
TOMBIPAK TOMNTapbl (KyMJaKTaH-ca3 OalllIbIKKa JEHIHI1 apaiblKTa) YIIIH — TUTPOCKOMHKAIBIK
BUTFAJIJIBIIBIK TIEH KBICBUIFAH aya KypaMblH aHBIKTay KaxeT. Ke3 KeireH TombIpak KypaMbIHIAFbI
TOJNBIK BUIFAJT CHIMBIMJIBUIBIFBI, TOMBIPAKTHIH TOJIBIK KEYEeKTUTITiHE OaiJIaHBICTBI  ©3Tepei.
TonplpakTblH bUIFAJIFa TOJBIK KAHBIFY >KbUIJAMJIBIFbl OHBIH TCHETHUKAJBIK €cenTey KabaTbIHa,
TBIFBI3JIBIFBIHA, €H TOMEHT1 BUIFajl CHIMBIMIBUIBIFBIHA Typa IMPOMOPIHMOHAN, aj KEeYeKTUIrl MeH
CIHIpITy YaKbITbIHA Kepi MPOMOPIIMOHAI XKaFAal1a e3repin OThIpabl.

h.v. FeTric.

100.n.t , (2)
MyHAaFbl Vg — TOJIBIK KaHBIFY KE31HJET1 KbIIAAMIBIK, M/TOY; Y — TONBIPAKTHIH THIFBI3/IbIFHI, T/Ms;
eTpic — TONBIpaKTaFbl €H TOMEHT] bUIFaJl CHIHBIMABUIBIFEI %; t — 111210 Y3aKTHIFbI, TOYIIIK.

Temenperi 2- kecte MaJaiMETTEpIMEH OHJAFbl ecentey (opMylaiapblH €CKepil, COHbIMEH
KaTap, Ty3[JaHFaH TOMBIPAKTHI TOJIBIK CUMATTAWTBIH: XUMHUSUIBIK - (DU3MKAJIBIK KACHETTEpiH, aTarl
aiiTcak-op Typsl Jopexelneri TY3AbIH KYpaMblH, TOMBIPAKTBIH MEXaHUKAIbIK KypaMblHA
OailIaHBICTHI, THIFBI3JBIFBIH KOHE KATThl (Da3achIHBIH THIFBI3IBIFBIH, TOMBIPAKTHIH KEYESKTUTITiH,

V=
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OepiireH CyAbIH MeJIIEpiHe COMKeC, bl3a CYBIHBIH OpHANacy JeHreiiHe OalIaHbICTHI, OHAA
0OJIaTBIH - KAl BUIFAJl CHIMBIMIBUIBIFBIMEH OCBI €CETKE AJIbIHFaH TEPCHIIKTET] TY3/bIH KaJIIbl
KypaMblH aHBIKTall anambl3. EcenTey KaOaTbIHAAFbl EpITIHAINE TYCKEH TY3AapAblH MYMKIH
MUHEPAJIbUIBIFBIH, €CENTey KaJbIHABIKTAFbl TY3/Jap/bl IIal0Fa KETETIH yaKbIT Mep3iMi MEH
aFbI3BIHIBL CYJApABIH KOpi3/Ai-KalIBIPTKbl KaHAIAAp apKbUIbl LIBIFBIPBUIFAH YJIECTIK MOJIIIEpiH,
OpHHE, TONBIpaK OETiHE TYCETiH JKaHOBIP MEH OHAAFbl OynaHy ypicTepiMEH KaHBIKKAH BIIFAJIIbIH
MOJIIIepiH ecKepin, 0acka Ja [Iar0 TEXHOJIOTUSCHIHBIH TOCUIAEPiH KOJJaHa OTHIPHIN, dp TYPIi
JOpeXeeri  Ty3JaHyAaFbl J)KOHE XMMUSIIBIK KYpaMmblHa OalIaHBICThI aHBIKTAIATHIH 3KOJOTHSIIBIK
KayinTunK KO3 PHUIMETTepiH €ceKepil, HOTWKECIHAE TY3Abl IIAa0Fa KaXeTTi CYIbIH KeJeMiH
aHBIKTayFa TOJBIK MYMKIHIIK TybIHAaM 61 [2-5,8-9]:

*\V
Ny = QO—K ’ (3)
o ke
MyYHJIaFpl NHT-HETTO Iar0 Memmiepi ,M;Q- Oenriai yakplT MEp3iMiHIEri KOpI3IiK aFbI3bIHIIbI
MeJTIIepi, M3; VK — TONmbIK KaHBIFy Ke31HJErl >KbULIAMIBIK, M/TJY; (o-KAIIBIPTKbI-KOPi3aiK

KaHaJ(ap/IaH [IBIKKAH aFbI3bIHIbI CyIapIblH MOLYII, M>/TaY;
DK-3KOJOTUSIIBIK KAYINTUTK JIEHT'eHiH aHBIKTAaUThIH KO3 PHUIIMEHT.

byn ¢opmymnanbie (3) Gacka FambIMIapAbIH FHUIBIMH-3EPTTEY KYMBICTApPbIHAH EpPeKIIeNiri
MBIHAJIA: TY3/IaHFaH JKepIepieri, acipece, ap Typili Aopexkeie TY3AaHFaH TONBIPAKTHIH KEPACThI bI3a
CyJIapbl )KaKbIH OpHAJIACKaH JKaFIalbIHAAFbl, OHIaFbl MUHEPAJIIBLUIBIFBI MCH TOTIBIPAK KEYCKTUTIT1HE
TikeNnel OalllaHbICTBI, OHJAFbl EPITIHIITe TYCKEH Ty3[ap KYpaMbIH JKYHenl Typrbloa Tanjay
HOTWDKECIHJIETT 3epTTeYyJIep/IeH allbIHFaH JKOJIOTHUSIIBIK KayinTUliK Kod((HUIMEHTTEpI ecenTey
apKbUIbI, Oip METp apaiblKKa HAKThl KaHIIA CY/bIH KOJIEMIH aHBIKTayFa TOJBIK MYMKIHIIK Tyaibl.
Onmaii 6osica, Ke3 KeTeH TY3/bl TAHANTAFbI TY3/IbI A0 MEH OHBI YHEMCYT€ HeTi3 0o Ibl.

by mMoceneni mentyi Heri3aey YIIiH TOMEHAET AdMeN I KOPCETKIIITep MEH 3epTXaHaJIbIK
KOHE JIaJalIbIK FRUIBIMH-3€PTTEY MATIMETTEpi 2- KeCTe TypiHae Oepemis.

2-xecte - TOmMBIPaKTHIH ecenTik KaOaThIHAAFBl KAYINTUIIK JEHreWiH CHIATTAUTBIH SKOJOTHSIIBIK
Ko unmeHTrep

Kepcerkimrep TonbIpakThIH TY3/1aHy JopeKeci
oci3 Opramia Kymri
Aynanbl, Dy, ra 50 70 100
TomnbIpak THIFBI3IBIFHL, 7, /™M 1.43 1.45 1.47
TonbIpakThIiH KaTThI (ha3aChIHBIH THIFBI3BIFEI, d, /™M 2.72 2.70 2.73
Keyekrinik, K, ynecnen 0.47 0.46 0.46
bacrankel Mmunepanasuibirsl, Cg, T/1 3 5 7
bacranke! Ty3nany, Sg, % 0.35 0.46 1.0
Ty3 Kopsl, Sg, T/ ra 50 67 147
bIrpIcTBIpBUTFAH TY3/3D, Sy, T/TA 33 50 118
Kangpik Ty3, Si, T/ T2 17 17 29
blza cysrabig neHreiii (bICN), h, m 3 3 3
BbIC] netiinri cy kemeMi, Wy, Mo/ra 14100 13800 13800
Taza maro mMemepi, Ny, M°/ra 5000 6000 8000
BpyTTo maro Menmepi, Ngp, M° / ra 7000 8000 9000
BICJI Ty3 KOpBI, Sycq, KT/ TA 42300 69000 96600
Tomsipax epiTiHaiciHaeri pyKcar eTUITeH 2.8 3.9 5.5
munepangany, Cm =4 S+ Sk /W + No6p, r/ 1
Kananmapaas cy areinbl, Q, M/c 0.1 0.1 0.1
aro y3akThIFsl, t = Ny, Dy, / 86400. n. Q, Toy 36 61 116
[[Taro ynepicinae e3€HTe arbI3bUIATBIH TPAH3UTTIK CYy 0.82 0.82 0.82
KoseMiHiH yieci T =Ny D,/ 86400.Q.t,
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2-KECTEHIH XKaJIFachl

[ITato ke3eHiHeT] KaybIH-IIAIIbIH, P, M°/ra 250 420 750

Ecentik KabGaTTarbl bUFAIMEH KAHBIKTBIPY, M°/Ta; 3146 3335 3528

=22-24%

Illaro yaepiciumeri 6ynamy, Eg, M/ ra 750 1300 1500

KKK - neH kemin TyCeTiH maro Cybl KOJIEMiHIH YJIecCi: 0.19 0.22 0.41

9k = (N, + P- Eq)/ Ngp.

Ty3nany XuMu3Mi, XJIOpUATI - (X) X X X

konorusuiblk Koddduument Dx=1-exp(-C,. 1 .9¥) 0.35 0.50 0.84

Kayinrinik geHremi Kayinri emec Oprama Orte
Kayinri Kayinri

XKorapeina kepcerinren hopMmynanapasl apel Kapai skanracteipyra 0onanbl. OTangac sxoHe
HIeTeJl FalbIMJIAPbIHBIH EHOCKTepiH €CKEepPCeK, TY3/bl IIAIOJBIH 3KOJIOTUSJIbIK-MEITHOPTUBTIK
TYPFbI/Ia KapacTHIPBUIFaH TEOPHSUIBIK SMITMPUKAIBIK KOHE TOHKIpHOE HOTHXKECIHJAE IOJIENICHTeH
KOINTEreH ©3eKTi Mocenenepai aKplHAaiThiH GopMmysanap keTkimikri [3-7]. Jlerenmen, skepiin
TO3YybIHA, TOMBIPAKTHIH IIEKTEH THIC JKAPaMCBI3JaHYbl, OFAaH dCEp €TETIH aHTPOMOTEHIIK
pIKNAJapFa OalIaHbICTBl eKeHAiri 6opimisre moamiM. Omait Ooisica, KaHmal ga Oip ¢dopMynaHbl
HETi3/Iey VIIiH, COJl JKepiH TOMBIPAFrblHA, THIPOTEOJIOTHSCHIHA, TY3/aHy IopeKeciHe, TY3JIbIH
KypaMblHa, TY3/bl IIalOFa KAKETTI Jel TaHbUIFAH TEXHOJIOTUSHBIH ©HAIPICTe KOJIJaHbUIybIHA
AIEMIK TOKIpHOEACH OTKEH HOTHXKEIepiHe 3ep caida Kapay kepek [1,3-7]. DKOIOTHSIBIK
kodp¢unent 0.6-1.0 apanbiFbiHza OONMybl 3€pTTEYNEp HOTIIKECIHIE aJlbIHFaH OacTamKsbl
MOJIIMETTEP/IIH COJI HBICAHHBIH KaHJAil NeHreiie SKOIOTUSAIBIK KayiTUTIK JKaFaaiaa O0IaThIHBIH
allKpIHJAM OTHIP.

TaburarThl €3repTy MYMKIH €MEC, OHBIH OeNTinl OeiriHAeri reojJaHamaThl KeTKITIKTI
Tajjan, ailHaJachbIHIAFbl aya-paibl, TONBIPAFbl, KEp acTbl CyJNApbIHBIH OpHAJacy JeHrensIepiH,
OCIMJIIK JKaMBUIFbUIAPBIH TEPEH 3€pTTelN, Oyl OHIpJAIH TaOuUFAaTbIH KOPFAUTHIH HSKOJOTHSUIBIK
mapanapsl THIMAI YHbIMZAcTbIpa OLTy KakeT. 2-KecTele KOpCeTIreH, MYHJAFbl ecenTeyiep
3epTTey HBICAHBIHAAFBI CYpP KOHE CYp - HIANFBIHIBI TOMBIpAKTap OOWBIHINA KOIDKBUIIBIK 3€PTTEY
MoiMeTTepiMeH HerizgenareH [6-10].TaOurarTel KOpFay OKOJOTHSACHIH OlLIMEHiHIIE, OHBIH
00JaIaKkThIK SKOHOMHUKACHIH KaJbINIThI JKaFaliFa KeJITIpy MYMKIH eMec. DKOJIOTHSUIBIK THIM/I 1Iat0
MeJIILIEpiH aHbIKTay/a, TY3JaHFaH TOMBIPAKThIH TN€HETHUKAJbIK KabaTTapblHIAFbl BUIFal MEH TY3
alIMacyFa Ka)KeTTl KOpCeTKIIITEP1 AJIEN Il TOKIpUOeIepMeH allKbIHAAY KEpEK.

MocerneH, 9KOJIOTHSUIBIK K03 punmeHTTepi TOXIpuoe TaHaOBIHAFBICYFapy
TexHoyrusicbiHa coiikec (OKyilekmen, ATei30eH xoHe KomcChITy apKbuIbl) KapacThIpcak: erep,
N;r=8000.0.84=6720m3/ra; N;;=6000.0.50=3000m>/ra TeH.Onait 6omca, op rexkrapbiHan 16% cymsl
HAKThl YHEMJEYre MYMKIHIIK Tyajabl. byl MamiMeT —eTe KYLITI Ty3/laHFaH KepJiep/ieH aJIbIHFaH
MoJlIMETTEp,a]l OpTalla Ty3JaHyaa Oy KepcekimTep 2.5 ece apTajpl.
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90X 631.635

CYAPMAUJIBI KEPJIEPAIH BETIH TEI'ICTEY, AYBLI LHAPY ALIBLJIBIK OHAIPICIH/JAEI'T

MEJIMOPALIMS KYPAMBIHBIH MAHBI3/IBI
"KYMBICTAPBIHBIH BIPI

Kanu 9. C., ki reutbiMu Kbi3MeTkep, TarTu6aeB X. A., TEXHUKA FRUIBIMIAPBIHBIH KaHIUTATHI
«Kazak cy mapyaubuiblFbl FbUIBIMU-3€pTTEY HHCTUTYTHD) JKIIC,
Tapas k., Kazakcran

Onemze canbl 280 MIIH. ra XKETETIH cyapMaibl kep Oap, OHbIH mamameH 85% - 3bI Kep
OeTiMeH (KYHMEKIEH KoHE JKOJIAaKTapMeH cyapy, CyMEeH OacTBIpPBII Cyapy, JUCKPETTI cyapy >KoHe
OJIapJIbIH 9PTYpPJi KOMOMHAIMSACK) cyapbliaabl. Kep OeTiMeH (e3/iriHeH araThlH) Cyapy €H ap3aH
XKOHE KOJ JKeTiMIi oaic. byn kaHOBIpIaThIl HEMece TaMIIbUIATBHII CyapyMeH CallbICThIpFaH/a
alTapJbIKTal SHEPTUS MEH YIIKEH Kap>KbUIbIK CaJIbIMIapAbl KaXKeT eTHeial.

Cyapmansl xepiepai skep OeTiMeH cyapy Asusa aiimarbiHIa, Adpuka KypibIFbIHJA,
O36ekcranga, Kerraiina, Kazakcranna keH tapanrad. AKII-ta sxep OeriMeH cyapy cyapMalbl
KepIepiH KapThIchbiHaH KeOiH anaabl, Eyponana on aynanmapasie 14% - piHga, an Peceline Tek
10% - na xonmmaHbLIaAbl. O30€KCTaH A )KYHEKIIeH cyapy 75 %-blI, )omakrapmeH cyapy 22%-bI KoHE
yeKkTepMeH cyapy 3%-bl Kypaiiasl (1 kecre).

1 xecte - Cyapy ofiCTEpIH CATIBICTBIPY

En, AiiMak, KypIibIK Kep GerimeH cyapy, % JKaHObIpiaTeIn, TAMIILUIATHIN cyapy, %o
Y30ekucran 100 -

Azust 96 2

Kwurait 89 11

Adprka 70 30

Kazaxcran 70 30

CHIA 55 45

EBporna 14 82

Poccust 10 90

CyapManbl  €ricTIKTIH THIMIUITH — apTThlpy KaXeTTUIr OyriHri KyHi, ocipece
Kazakcranmarsl Cy pecypCTapblHBIH TaNIIBUIBIFBI SKaFnaiblHAa micim-xeTinai. COHIBIKTaH Ccy
HIapyallbUIbIFbl MaMaHAapbIHbIH anjsiHa Kazakcran PecrmyOnukacbiHna ¢y pecypcTapblH YKbIITHI
KOHE YTHIMJIBI TMaijanaHy MiHAeTTenedl. Byn MiHIeTTI memeTiH OarbITTapAblH Oipi - Kbl
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cyapMaibl JKepJepil kKoHe opOip cyapbUIaThlH y4YacKeHI HaKThl camaibl Kocmapiay OOoJbIl
TaOBLIAIEL.

Cyapmansl sxepiiepliH O€TiH TericTey, aybll MIApyambUIbIK OHIIPICIHACTI MEeIHopaIus
KYpPaMBbIH/IaFbl MaHbI3Abl JKYMBICTap KaTapblHBIH Oipi. JXKep OeTiH Terictey Ayphic aTKapbUIFaH
aNKanTapia BUFAIIBIH OIpKEIKI Tapaidybl KamMTamachl3 eTijeni, Oy OapliblK JaKbLUILIAPABIH
OHIMIUTIIT MEH CcamachlHBIH €Idylp apTyblHa, CYABIH TETICTEITeH alKanTa >KWHATYbIH
OonneipMaybiHa bIKHanm ereni. JKep OeriHiH Teric Oonybl OaTmakraHyAbl, KaidTa Ty3[JaHy MEH
COpTaHJaHY/bI iC XKY31He a3aiTabl.

XKep Oeri TericTenmereH ajlkanTapra Kaparanja jkep OeTi TericreireH ajkanTapia CyAbIH
IIBIFBIHBI €K1 €ce a3, OYJI ©3 Ke3€TiHIe TY3/bl )KOHE COPTaH >Kepyep/i OIpKeNKi KybIl - Ianyra
Heri3 Oomaznpl. lllamanan ThIC Kyy HOpMajapbl jK€p acTbl CYyJapbhIHBIH KYPT KOTEpuIyiHE >KoHe
JKEPIiH TY31aHybIHA OKEJIe/].

Cyapmansl sxepiepAiH OeTiH TericTey COpTaH >Kepleri TONBIPAKTapAblH OipKelsKi
BUIFAJIIAHYBIH KamMTamacchi3 eteai. CyapMaisl xKepiiepAl TEeTiCTeyAiH THIMAUIIr OipiHI Ke3eKTe
OHBIH OPBIHJATY callachblHa OailIaHBICTHI. TericTeNTeH aynaHaarbl OeNTriIepIiH aybITKYbl )K00aaaH
+0,05 ™M acmayel Tmic. TericTenreHHEH KeWiHr1 TOMBIPAKTHIH KeJ0eyliri, OChbl TericTeNreH
TOTIBIPAKTHIH OETKI KaOaThIHBIH MIAWBUIMAYBIH KAMTaMachl3 €Ty Kepek. JKep OeTiH TericTey Ke3iHe
KaJbIHABIFEI KeMinae 0,15 M sxoHe Oipkarap gakpurmap yurin keminae 0,18-0,20 m KyHapibl KabaT
CaKTaTybl KepeK.

XKep OeriH TericTey KYMBICTaphIH OpBbIHAAyAa OHIMALUIIr >KOFaphl OHE carachl MEH
THIMALTITT 6ap JKep Kaszy-TackIMaiiay MalllMHAJIapbl KOJJaHbUIaAbel. JKep TericTey >KyMBICTapbhIH
aTKapaTblH MalllMHATAPABIH apachlHJIa CKpeTepiiep epeKilie OPbIH anabl.

By mammHanapapl atajgfraH Iuamna3oHIa KOJJaHy JKep Ka3aThlH TEXHHKAHBIH Ke3 KeJreH
TYpPIMEH CaJbICThIPFaH/la TONBIPAKTHI UTEPYIiH €H a3 KyHbIH Oepeni. 1,5 - 2 KM kep/i TackiManiay
KaIIBIKTBIFBI KE31HAE ©3/ITTHEeH JXKYPEeTiH CKpernepiiepi naiaanany dKCKaBaTOpPIapMEH JKoHe Oacka
Ja Kep Ka3y MalluHaIaphIMEH CallbICThIPFaH/Ia TEXHUKAIBIK-DKOHOMUKAIBIK KepceTKimrepai 5-8
ece jKakcapTaabl. AybUl IIapyallbUIBIFBIHAA CKpenepiepAl kep OeTiH TericTeyle naiiianaHy
ayKbIMBbI YJaiibl ecy/e.

FoutbIMU-TeXHUKANBIK JKOHE MATEHTTIK akmapaTka MIONY JKOHE Taljay CKperepiepii
TUIMAUTITIH apTThIpy OaFbITTapblHbIH Oipi JKYMBIC OpraHbl NBIIIAK JKYHECIHIH KYpbUIBIMBIH
KETUIAIpY OOJbIN TaOBIIATHIHBIH KepceTTi. Ilplmak xyieciHiH KYpbUIBIMBIH XETUIAIPY CKpemnep
OHIM/IUIITIH apTThIPY XOJAApbIHBIH Oipi Oosibinm TalbLIanbl. Byn Kazy TepeHAiriMeH TOIbIpaK
YKIHAFBIH JKYPri3yre jKoHe MeMilTeri Tonslpak kenemin 25-30% - Fa apTTeIpyFra MYMKIHIIK Oepeni
(2 xecre).

CepusbIK IBIFAPbUIATBIH CKpenepiiepAiH kecy Oypbimbl 35° Kypaiiabl. lemimTiH xoHe
JKATIKBIIITHIH QJJBIHFBl OOIIriH TONTHIPY MPOILECIHAE KECyAlH MYHIall OYpBIIIBIHAA apTKbI
KaObIpFaFra JKETKEH Ke3Jle TOMbIpaK aFblHbl OarbIThIH e3repTell, Oyl MIeMIIITi TOJThIpyFa
KEJIEpriHiH apTyblHa albIl KeNeAl OHE INBIIIAKTHIH O€TIHeH IMIOMIITE TOMBIPAKTHIH CBIPFY
YKa3bIKTBIFBIHBIH Y3UTYIH T€3/IE€TE/l.

2-xecte. Ckpenep 0KaybIHBIH TBINIAK KYHECIHIH KYPBUIBIMBIH KETUIPY

KoHcTpyKTHBTI OpBIHAATYBI Cro13banap APTBIKIIBLIBIKTAP
bl MEH
KeMIIJIiKTepi

[IeMimIKBIPFBIII KUFAII KOWBIIFaH ! TomnbIpak Ka3y kexeprici
MBIIIAKTapMEH / \ TIK TbIIIAFs! Oap MmMeMilTi
' Ka3yFra KaparaHza
/ A 20% - ra a3.
|_Bx_ _Bx_| [emimti Tonteipy 15%
skorapsl. OHIMaLTiK 12% -
Fa apTajpl.
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Ckpernep eHimzaiiri 10-
22 % - ra apTasl,
IIOMIIIIKE TOITBIPAKTHI
KIHAY KOJbI 19-22% - ra
KBICKapaJpl XKaHEe
MIOMIIITE OHBIH KOJIEMI
10-12% - ra apTazgsl.
[emimn
KOHCTPYKIUSICHIHBIH
KYpAEJIeHyi.

Exi mermakTe! sxyteci 6ap ckperep meminri

BackappuiaThiH mblIarsl 0ap
CKpenep meminri

OHIMIIUTIKTI apTTHIPY.
[eimak xyiecinig
KYPBUIBIMbIH
KYpPICIEHIIPY.

Kanakmransr kecyn opra 20...25% xa3y kezepricin
TOMEHJIETE]]..

By perre yitinaineri
CKpernepiy
JKOCTIapJIaHFaH canachl
MEH KeH)Kap/bIH TeTiCTiri
Hamapjaanibl.

XKep okyMmpicTapbl YIIiH MamMHATApAbIH Oacka Typiepi apacblHIa OpBIHIAIATHIH
JKYMBICTApbIH OHIMIIITI, ©31HMIK KYHbI MEH KejieMi OOHNBIHIIA HEFYpJbIM THIMII PETiHAC
CKpernepsep MallMHaJap IbIH KETEeKII1 YIriIepiHiH 01pi 00JbIN TaObLIabI.

XalplK [IapyallbUIBIFBIHBIH ~ OPTYpPJl CEKTOpJIapblHAA JKEp JKYMBICTapblH OHAIpYyIe
CKpenepiep/IiH MaHbI3/lbl POJIIH €CKEPE OTHIPHII, OJIapIbIH THIMALIITIH OJaH 3pl apTThIpy OOWbIHINA
13JIECTIpY FBUIBIMU-3EPTTEY JKYMBICTAPhI KallFacysa, oJ Typaslbl O€Nriji MaTeHTTIK-TeXHUKAJbIK
YKOHE 3epTTeY KYMBICTAPBIHBIH OPBIH/IAIFAH IOyl MEH TAJIJAYBIHBIH HOTIKENIEPl KyaJlaHAbIPaIbl.

Kasipri yakpITTa ckpenepiaepAiH THIMIUTITH apTThIPYAbIH dpPTYpil OaFbITTapbl aHBIKTANIBI,
aTan alTKaH/1a KOHCTPYKTUBTI XKETUIAIPY, )KYMBIC OpraHbIHBIH YTBIM/IbI ITapaMeTpiepiH Oenriney,
YKYMBIC IIPOIIECIH JKaKCcapTaThIH TYPJl HHTEHCH(pUKATOpIapAbl MaianaHy >koHe T. O.

Ocpl Makanaia OpBIHAANFAaH FBUIBIMU - 3€PTTEY JKYMBICTaphl MEH MATEHTTIK-TEXHUKAIBIK
aKmapaTka L0y OHE Tajjay CKpenepiepAiH THIMIUITIH apTThIpY KOJJApbIHBIH Oipi JKYMBbIC
OpraHAapbIHBIH KYPBUIBIMIIAPBIH JKETUINIpY, aram aiTKaHma Kecy OYPBIIIBIHBIH YIFalThIIFaH
BIIIAK XKYHeciH naiaanany 6oubin TadbuTaThIHEIH KopceTTi. (Cyper)

Cypert: Kecy OypsIIibl ©3repTUITeH MbIIIAK KYHEeCIHIH KOpiHiC
1 — meMmimTiH HEeTi3Ti KeCyIli MbIIarel, 2 — BCTaBKa, 3 — MBIIIAK aCTHI ILTUTA,
4,5 — Oont xoHE raiika, 6 — memimrTig TyO01
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JKyiekTi cyapy ke3iHae kesbey TEericTelreH alKanTarbl IOHII KoHe 0acka JaKbUIIap.IbIH
eHimMaimiri 1,3-2,3 ecere apranbl, alt cyapy HopMachl 1,6-2,2 ecere a3asijbl.

Tericrenren xepjae )KOTalapra eruireH KOKOHIC MEeH OYpIIaK NaKbUIIAPBIH ©Cipy Ke3iHe
KepaiH eHiMautiri 15-25% aprassl.

Kypimn uektepiniH *Korapbl JONAIKICH TEricTeNyl epekiie pei aTkapaabl. MaceneH, JKOFaphbl
JOJTIKIICH TETICTENTeH YeKTepAeri OeNriiepiiH aybITKylapbl £3cM-re TeH OoJiFaHAa KYpIilTiH
eHiMzimiri 1,5 ece »xorapbl, cyapMaibl CyAblH KyHbl 1,6 ece TemeHneiai, Oyin dYekrepneri
OeNriepaiH aybITKYyIapbl £5CM IIerinae OoJiFaH aybITKyJIapFa KaparaH THIMJII €KEHIH KOPCETeli.
Ocpuraiia sxep OeTiH Tericreyaeri AOMAIKTIH £2 ¢M apTybl KYPIIITiH MIBIFBIMABUIBIFEIH 19,9 1/ra
(47%) apTTHIpyFa JKOHE CyapMaibl CYyIbl alKalTarbl KYpIIITIH TOHHacklHaH 1621 M (36%)
YHEMJIeyre MYMKIHJIIK Oepei.

V]IK 626.81

BJIMAHUE I'PYHTOBbBIX BOIl HA BOJOOBECIIEYEHHOCTDb U MEJIMOPATHUB-
HOE COCTOAHUE OPOINAEMBIX 3EMEJIb

roiicenxan AJK? JIOKTOpAHT 2-ro Kypca, ZKanapkyJioBa E.,[[.,l KaHUJaT TEXHUYECKUX HayK,
3aB. Kadeapoil «Boauble pecypcebl U Menuopanus», 2Kannocos i 91 K MarucTp
'Kasaxckuil HalHOHATBHBII arpapHbIil McclIe10BaTeNbCKUI YHUBEPCUTET, I. Anmarsl, Kazaxcran
2SMEC International Pty Ltd. (SMEC), r. Tapas, Kaszaxcran

ITo mporuozam k 2040 roay Hama pecrnyOIuKa MOXKET CTOJIKHYTHCS C CYIIECTBEHHBIM Jie-
¢unmToM BOAHBIX pecypcoB B o0beme 50% ot morpedHocTH. [ToaTomy mpobiema BoHOM Ge3omac-
HOCTHU B YCJIOBUSAX OTPAHHUUYEHHOCTH M YS3BUMOCTU BOJHBIX PECYPCOB paccMaTpHBAETCs Kak yrpo3a
HalMoHaJdbHOU Oe3zomacHocTu rocynapctBa. B Ilocnanum Ilpesunenta Pecnybnuxu Kaszaxcran
Crparerus Kazaxcran 2050 ne¢unut BoJHBIX pecypcoB paccMaTpUBaeTcsi Kak IiobalibHas yrposa.
B 10 ke Bpems nepen [IpaBUTebCTBOM CTOAT LENH 1O 00ECIIEYEHNIO CTa0MIIBHBIM BOIOCHA0XKEHU-
em HaceneHus (k 2020 roxy) u cenbckoro xo3sicTsa (k 2040 roxy), k 2050 roay pemmurs Bce mpo-
0JIeMBbl C BOJHBIMH pecypcaMH. DTa CUTYaIlHs SIBISETCS OCHOBHOM MPEINOCBUIKONW K pa3paboTke
TEXHOJIOTUI, HAampaBJIEHHBIX Ha TMOBBIIIEHHE BOJ00OECIIEYEHHOCTH OpOILIAEMBIX 3e€MeNb IyTeM
yIIy4dlIEeHUs] KaYECTBEHHOI'O COCTaBa U MCIIOJIb30BAHUS TPYHTOBBIX M KOJUIEKTOPHO-IPEHAKHBIX BOJL
Ha OpOLICHHUE.

B Hacrosimiee Bpemsi Ha uppuraiiioHHbIx cuctemax FOxHbIx pernoHos Kazaxctana ypoBeHb
3aJeraHusl TPYHTOBBIX BOJ MOJHSUICSA BBIIIE KPUTHYECKOW TIIyOMHBI. [IpHunMHON MHTEHCHUBHOIO
noxsema YI'B siBnsieTcst BBIXOJ U3 CTPOSl CKBaXXUH BepTHUKaIbHOTO ApeHaxa (CBJl) nu yxynmenus
TEXHUUYECKOTO cocTosiHue ropusoHTanbHoro apeHaxa (KJC) (pucynok 1). CHmkeHue IpeHHUpO-
BaHHOCTHU UPPUTALIMOHHBIX CHCTEM M COOTBETCTBEHHO MoaneM YI'B m3MeHser cymiectBoBaBiIne
PEKUMBI U TEXHOJIOTHH OPOIIEHHS CeITbCKOX03HCTBEHHBIX KYIbTyp [1-5].

Pucynoxk 1 — Texanueckoe coctosiane CBJl 1 OTKpBITOr0O KOJIEKTOpa
B MaxTaapallbCKOM MacCUBE OpOLICHUS
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OnbIT HCTIONB30BaHMS TPYHTOBBIX BOJI Ha CyOUppuUranuio B MaxTaapanbckoMm paiione FOx-
Ho-Ka3zaxcraHnckoit 00yacTy MOKa3bIBAa€T, YTO HA OPOIIAEMBIX 3€MJIIX B T€UEHHE BEreTaluu MpoBo-
quTcs 1-2 monuBa XJIOMYaTHUKA, 332 CYST HAMYHSI ClIA00OMUHEPATM30BaHHBIX TPYHTOBBIX BO.. [Ipu
OpOCUTEIBHON HOpME OKO0JIO 4,5-5 ThIC.M /T2, MpOBEICHHUS ToJMBa ¢ obOmei Hopmoit 1200-2500
M>/ra CBUIETEIBCTBYET O TOM, UTO JOJIS Y4ACTHS TPYHTOBBIX BOJ B CyMMAapHOM BOIONOTPEOICHHUH
cocraBisieT 50-60%. AHanu3 y4acTusi TpPyHTOBBIX BOJ Ha 3BAOTPAHCIUPALMIO ITOKA3aJI0, YTO UX
WHTECHCUBHOCTH 3aBHCHUT OT BJIAYKHOCTH KOPHEOOMTAEMOI'O CJIOS MOYB, YPOBHS 3aJIETaHMs TPYHTO-
BBIX BOJI M TEMIIEPATypHOTO peXHMa Bo3ayxa. B BeceHHull mepuoj (B KOHIE ampelis) CyTO4YHas
CpeIHsisE MHTEHCUBHOCTH TOCTYIUICHUS TPYHTOBBIX BOJI B KOPHEOOHUTAaEMYIO TOJIIY M3MEHSIECTCS B
npeaenax 10-22 M/ra (tabmuna 1). [Ipu 3TOM, €ciu BIIaXKHOCTh KOPHEOOUTAEMOM TOJIIIN OJIM3Ka K
HAUMEHBIIICH BJIAXXHOCTH, TPYHTOBBIC BOJBI NMPAKTHYECKH HE YYacTBYIOT B IBANOTPAHCIHPAIIUU
pacTeHuil.

Tabmuua 1 — /luHamMuKa pacxo0B I'PYHTOBBIX BOJ Ha CYOUpPPHUTaIMIO B BEreTALMOHHBINA TEPHO/,
3
m°/ra [1]

YpoBeHb 3aieranusi rpyH- Mecsn

TOBBIX BOJI, M anpenb Mait UIOHb UIONb | aBryCT | CeHTSAOpb
1,0 10-22 20-55 35-83 75-115 | 80-125 53-87
1,5 4-13 8-16 22-65 46-80 50-70 30-45

C noBbllIeHHEM TeMIepaTypbl BO3AyXa, POCTa U PAa3BUTHUS CEIbCKOXO3AWCTBEHHBIX KYIb-
TYp, AOJS y4acTHsl TPYHTOBBIX BOJ| B CYMMAapHOM BOJONOTPEOJEHUM PACTEHUI yBEIUYMBAETCA.
Bwmecre ¢ TeM, raBHBIM (JaKTOPOM OKa3bIBAIOIIMM BIHMSHHE Ha UX MHTEHCUBHOCTh PACXO/JI0BaHUs U
JIOJIM Y9acTUsl B CYMMapHOM BOJIOTIOTPEOJICHUH SIBIISICTCS BIAYKHOCTh KOpHEoOHuTaemoro ciosi. [lpu
3TOM, MIPH BJIAXKHOCTU KOPHEOOUTAaeMOro ciiosi mouyB 6nu3koit k HB, HezaBucumo oT ¢a3bl pa3BUTHA
pacTeHMii, ypOoBHS 3ajJeraHus IPYHTOBBIX BOJA U TEMIEPATypbl BO3/AyXa, MPOLECC MOJIUTKU TPYyH-
TOBBIX BOJ] B KOPHEOOUTaEMYIO TONILY MpeKpamiaercs. JlaHHbli mporece 0ObIYHO UMEET MECTO T0-
CJIe TPOBENEHHUS TOJHMBOB CEIbCKOXO3SIMCTBEHHBIX KYIbTyp. IloaTomy, mpu OIM3KOM 3ajieraHuu
BBICOKO MHMHEPAIM30BAHHBIX TPYHTOBBIX BOJI, JJIi CHUKEHUS MHTEHCUBHOCTH MX MOCTYIUICHUS B
KOPHEOOUTAEMYIO TOJIIILY HEOOXOIUMO TOIIEP)KUBATh BIaXKHOCTH MOUBHI B npenenax (0,8-0,9) HB.
B pesynbrate 3TOr0 CHU3ATCS 0OBEMBI MOCTYIJICHUS BJard U cojled B KOPHEOOUTaeMYIO TOJIIILY
MOYB.

Pe3ynbprarhl moneBbIX MCCIEIOBAHUN MOKA3BIBAIOT, YTO MCIIOJIB30BaHUE IPYHTOBBIX BOJ Ha
CyOuppuranuio mo3BojsieT MOBBICUTh BOJ000OECIIEYEHHOCTh OPOIIAEMbIX 3€MeNIb U CHU3UTh 00be-
MBI BOJIOOTBEACHUS 32 MPEENbl UPPUTALUOHHBIX CUCTEM.

VYyactre rpyHTOBBIX BOJ B CYMMapHOM BOJOTIOTPEOIIEHUH PACTEHUH MOATBEPKIECHO BBICO-
KO BJIIAKHOCTBIO KOpHEOOMTaeMon TommM mouB. B MaxTaapaibckoM MacCUBE B TEUEHUE Berera-
[IMOHHOT'O MEepHOoJa BIAXKHOCTh KOPHEOOUTAaeMON TOJIIIM MOYB He omyckanach Huwxkel7,3- 18% ot
Beca abCoMOTHO cyxoi mouBbl win 82-85,7% ot HB (tabnuma 2). [losToMy B HacTosiee Bpems
HEKOTOphIE XO34HCTBA HE MOJHMBAET XJIOMUATHUK B TE€UYEHHE BereTalMoHHOro nepuoja. CienoBa-
TENBHO, 0JIsI TPYHTOBBIX B CyMMapHOM Bojonorpetiennu cocrasisietr 100% [1].

Tabmuna 2 — JluHaMHKa BIQKHOCTH KOPHEOOUTAEMOTO CJIOSI TIOYB IPU OJIM3KOM 3aJIeTaHUH TPYH-
TOBBIX BOJ [1]

Maccus Mecsn
\Y \Y VI VIiI VIl IX
Maxraapan 212 203 173 18,0 16,1 175
100 96,6 82,0 85,7 76,6 83,3
bacceiin pexk Aca- 16,8 15,8 15,2 15,6 14,6 14,8
Tanac 87,0 82,3 79,2 81,2 76,0 77,1
[Ipumeuanue: B yncnurene - % OT Beca Cyxoil NoUYBbl; 3HaMeHarene — B % ot HB
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W3 mpuBeneHHBIX JaHHBIX CIEIyeT, YTO OJIM3KOE 3aJieTaHre TPYHTOBBIX B OacceliHe pek
Aca-Tanac takxe npegonpeaenia BbICOKYIO BIIa)KHOCTh MOYBOTPYHTOB MaccuBa opouieHus. [Ipu
HTOM BJIQKHOCTh B KOPHEOOUTAEMOM CJIOE€ MOYB U3MEHsuI1ach B penenax 77,1-87,0% ot Beca cyxoi
nouBkl. [loaTomy B 6acceline pek Aca-Tanac, KyKypy3a U KOPMOBBIE KYJIbTYpP HOJUBAIOTCS BMECTO
5-6 pa3, Bcero 2-3 pa3a ¢ OpoCUTENbHON HOpMOH 2,5-3,5 ThIC. M>/ra. BMecTe ¢ TeM, ¢ IIOBBILICHHEM
MUHEpPATU3alUU TPYHTOBBIX BOJ, UX MHTEHCHUBHOE MOCTYIJICHHE B KOPHEOOUTAEMYIO TOJIY MPHU-
BOJIUT K YCHJICHHIO JIETpajialiuil o4B. B 3TOM cityuae, mpoGieMmy OOpsObI ¢ JaHHBIM SIBIICHUEM IIe-
Jecoo0pa3HO pemath MyTeM CO3JIaHusl CIIYKObl SKCIUTyaTallud JPEHaXKHBIX CUCTEM, KOTOpas He
TOJILKO TIOBBICUT Pa0OTOCIIOCOOHOCTD JIpeHaXka, HO U YIIYUIIHUT COJIEBOW PEKUM MOYB U TPYHTOBBIX
BojA. Takoil myTh COBEpPIICHCTBOBAHMS CIY>KOBI SKCILTyaTalldd JpeHa)ka JUKTYETCS TeHJEHLUen
YBEIMYEHUEM COZEPIKAaHUs COJICH B TPYHTOBBIX BoJaxX. B 4acTHOCTH mIiomia b OpOIIAaeMbIX 3€MeIb
C MHHepalIu3aueil rpyHToBBIX BoJ 3-5 /1 Bo3pocina Ha 8,2% u mpuBena K yCUICHUIO HHTEHCHB-
HOCTU COJICHAKOIUICHHUS B TIOYBAX, CHIKEHUIO TIPOAYKTUBHOCTH OPOIIAEMBIX 3eMellb U KOHKYpPEH-
TOCITOCOOHOCTH (hePMEPCKHX XO3SHCTB U arpooobeauHenuii [1].

B03MOXHOCTh BHYTPHUCHUCTEMHOT'O HCIIOJIB30BAHMS TPYHTOBBIX BOJ JIJIsi TIOBBIIICHHS BOJIO-
00eCreYeHHOCTH OpOIIaeMbIX 3€MeNlb Ha CyOUppUTAIMI0 MOATBEPKICHBI JAaHHBIMU XHUMHUYECKUX
aHanu30B (Tabnuna 3). MOHUTOPUHT XMMHUYECKOTO COCTaBa JPEHAXHO-COPOCHBIX BOJI, BBHIITOJTHEH-
Helii FOxH0-Kazaxcranckol ruporeonoro-MenuopaTiBHON 3KCIeIUIMel YKa3bIBaeT Ha TO, YTO B
OOJIBIIMHCTBE CIy4aeB OHM MOTYT UCIIOJIb30BaThCS Ha cyOuppuranuio [6-8].

Tabmumna 3 IlapaMeTpsl, XapakTepHU3yOIIMe KaYeCTBCHHBIN COCTaB TPYHTOBBIX BOJ B OacceiHax
pek Aca-Tanac u Maxrtaapaibckoro paitona FOKO

O6BeKT Howmepa ITokazaTenn
CKBa)KHUH C K SAR SAR* OKH Mg*
1 4,209 2,38 3,84 11,42 -40,00 66,5
7 0,533 7,15 0,44 1,05 -1,60 54,5
15 0,444 2,31 1,21 2,71 0,00 86,4
BacceiiH pex 21 0,508 12,77 0,22 0,50 -2,00 45,5
Aca-Tanac 31 0,789 3,49 1,13 2,94 -3,40 60,0
36 0,869 1,07 3,18 8,16 0,20 32,3
43 2,037 1,33 4,32 12,54 -11,20 67,0
46 2,284 1,79 3,59 11,02 -15,20 64.3
55 0,819 2,01 1,90 4,72 -3,60 42,5
62 2,071 1,19 4,77 13,46 -12,00 67,4
66 4,916 1,84 5,20 15,39 -44,80 56,8
70 1,328 1,97 2,49 6,97 -7,20 63,6
72 4,518 1,65 5,39 16,31 -36,80 64,7
77 2,392 1,16 5,16 16,11 -10,60 58,3
15k 1,051 5,64 0,85 2,27 -9,16 78,8
54 1,103 7,88 0,63 1,77 -8,69 92,6
53 22,119 0,52 30,12 90,95 -121,30 78,3
38 25,47 1,01 20,57 66,14 -218,50 83,5
Maxraapar- 206 0,566 5,68 0,64 1,54 -3,930 77,9
KU MACCHE 151 0,844 4,20 1,02 2,59 -7,200 64,8
91 12,3 17,87 0,82 2,55 -185,21 78,4
46 9,563 0,21 34,77 105,00 -20,70 81,0
136 0,589 2,86 1,28 2,73 -5,32 78,7
235 1,054 2,17 2,12 5,02 -9,50 81,2
141 18,53 0,77 19,74 61,18 -114,90 69,1
[penenbHO-H0MyCTUMBIE 3HA- Jlo3 >1 <10 <6 <1.25 <50
YeHHs

Takum 00pa3zom, UCTIOTB30BaHUE TPYHTOBBIX BOJ Ha CYOUPPUTAIIUIO COKpAIAeT TEXHOJO-
TUYECKHE TTOTEPU OPOCUTEIHHOW BOJBI (Ha UCHapeHue, GpribTpaiuio, cOpoc), yBeauuuBaeT o0beM
HCIIOJIb30BaHUA TPYHTOBBLIX BOA Ha OPOLIACMBIX 3CMJIAX, YMCHBIIACT I[peHa)KHO-CGPOCHOﬁ CTOK,
o0ecrieynBaeT TOJTYYCHHE SKOHOMHUYECKH MPUEMIIEMBIX YpPOXKaeB (IUIsi TOBApPOIPOU3BOIUTEIS)
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CENIbXO3KYNbTYp MpH IepHUIMTE BOJBI, MOBBIIICHUE YCTOMYMBOCTH PAa3BUTHSI OPOIIAEMOT0O 3eMIle-
JIeNusl, CHUKEHUE TEMIIOB 3arpsA3HEHUs BOJHBIX PECYPCOB, YIIYUIIEHUS SKOJIOIrMUECKOH 00CTaHOBKH
B paiioHaX MPOKMUBAHUS CEJIbCKOI'O HACEJICHUS.
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SAFETY TECHNIQUE IN THE OPERATION OF HYDROMELIORATION MACHINES

Norkuziyeva N. S., Khikmatov M.F., Fayzullayev N.E. master’s degree
Tashkent institute of irrigation and hydromelioration mechanization engineers.
Tashkent, Uzbekistan

The use of modern models of hydromelioration machinery ensures the fulfillment of the
requirements of the intensive technology of mechanized work, increasing productivity and
improving and complicating the design of machines, which, in turn, requires highly skilled
machinists, while the importance of professional initiative, independence and responsibility of the
driver and his manager increases.

In order to fully realize the technical capabilities of hydromelioration machines, the driver
must be well aware of their design and structure, be able to efficiently control the machine, while
observing the safety rules of labor.

The high rates of mechanization and automation of hydromelioration work not only improve
working conditions, often reducing it to controlling machines, but also ensure safer execution of all
works, including operation and maintenance of machines. At the same time, the work of
hydromelioration machines in conditions of full saturation of construction objects with them
represents a known danger.

Personnel servicing hydromelioration machinery must know the main provisions of the
instructions for their use and maintenance, including[1]:

- the purpose of the machine and its scope;

- a brief description of the machine with general views of its main components; kinematic
scheme of the machine;

- diagrams of control systems of the machine, its nodes and mechanisms;
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- a table of lubrication of the machine with an indication of the places of lubrication, the types
of lubricants and the ways of their feeding to rubbing places, the frequency of lubrication, the
replacement of some lubricants with others;

- basic information on the adjustment and adjustment of the working bodies and the most
important components and mechanisms, their drawings or diagrams, a brief description of the
sequence of adjustment and adjustment, the frequency of execution;

- information on the procedure for mounting and dismounting units and mechanisms of the
machine with indication of their mass;

- instructions for operation and maintenance of the machine and its engines;

- data on limit loads and speeds;

- the basic requirements of safety when working on the machine and its maintenance:
specification of ropes, chains, belts, bearings, brake years, linings, pads, seals and wear parts;

- basic information about fuels, oils, lubricants, coolants and other fluids used for this
machine, rules for handling them.

For lifting machines and machines working under pressure, it is necessary to know the rules
and requirements of the inspection of “Davtechnazorat” of the Republic of Uzbekistan.

According to the general safety requirements for the management of hydromelioration
machines, including the basic ones (tractors, tractors, etc.), on which the mounted and trailed
equipment is mounted, persons who have received appropriate training and have a certificate of the
right to work on these machines and the right to maintain them can be allowed . The persons
working on the machines are provided with instructions containing safety requirements and basic
rules for controlling machinery and equipment, instructions on speed limits and loads, as well as an
alarm system[2].

Before starting work, each machine must be carefully inspected, checked, and the detected
faults must be eliminated. Release to work of faulty machines and work on them is strictly
prohibited. It is also forbidden to direct to the operation of the machine with defective brakes of the
traveling wheels or tracks, as well as with faulty parking and other braking devices.

Machines that may be dangerous to others must be equipped with sound and light alarms.
During the operation of the machine, before each start, stop, and also by changing the speed of
movement, the driver is obliged to give a signal warning about this to the operators on the trailer
machine. To work in the dark, cars must be equipped with a sufficient number of internal and
external lighting devices. Do not allow any work in the dark without the inclusion of external
lighting devices.

Cabs and control platforms, as well as all levers, handles and pedals must be clean and dry.
Depending on the purpose of the levers and pedals, intended to turn on and off the individual
mechanisms of the machines, the on-off efforts should not exceed the values specified earlier.

The driver must work in a special suit, mittens and glasses.

During operation, the driver has no right to leave the car or equipment with a running engine.
He is obliged to ensure that during operation no stranger is on the machine, and even more so
between the base tractor or the tractor and the towed equipment.

Moving through artificial structures is allowed only after checking their condition, and the
weight of the machine or equipment itself and the base tractor or tractor should be taken into
account.

Each car is completed with a first-aid kit with the necessary set of medicines for first aid to
the injured. The driver for the availability of a first aid kit and a set of medicines is the driver.

General provisions and safety regulations for the operation of construction machines are
reduced to the following[3]:

- only persons who have been trained, passed the exam and received the appropriate
certificate for the right to operate this machine are allowed to operate the machines and equipment.
machinists, painters, plasterers, maintenance machines and tools should have safety instructions.

- All machines with electric drive, power tools, electric spray guns must be reliably grounded.

- elimination of detected faults in electrical equipment, electrical circuits should be carried out
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only by the duty electrician.

- when working in particularly dangerous conditions, regardless of the voltage of the tool,
workers must be given a set of dielectric protective equipment.

- during breaks in work, including for lunch, as well as for inspection and repair of tools and
machines, they must be disconnected from the power supply network.

- all moving parts of machines and mechanisms, to which there is free access, must be
securely fenced. It is prohibited to work with fences that are faulty or removed from machines and
mechanisms[4].

- regulation, lubrication and cleaning of machines and tools during their work are prohibited
and allowed only after they are completely stopped. at the same time the possibility of spontaneous
inclusion of parts and mechanisms of the machine should be excluded.

- during the operation of machines, installations (mortar pumps, hydraulic excavators,
pneumatic installations) in which fluid, air and materials move under pressure, the pressure in the
systems must not exceed the allowable values.

- in case of formation of traffic jams in pipelines, mortar pump or concrete pump, the work
should be immediately stopped. removal of plugs should be carried out only after complete removal
of pressure in the system, being guided by the instructions of the operating manual.

- It is forbidden to work on machines without sound or light signaling.

- at the beginning of the shift and when the shift is handed over, workers driving the machine
or mechanized tools should carefully check the main components, parts, parts and mechanisms. All
found faults need to be corrected on their own or with the help of special workers (mechanics,
electricians, etc.). Working on faulty machines is strictly prohibited[5].

- warning signs, signs, posters should be posted on the machine or in the area of its work.

- control panels, workstations at the machines and the front of the work must have
illumination not lower than the illumination provided by the standards.

- workers who operate the machine do not have the right to transfer it to work for another
person without special permission from the administration of the construction site.

- during a break or cessation of work of machines and tools, they must be left in a position in
which the possibility of their use by unauthorized persons is excluded.

- in case of sudden illness, malaise, getting even a small injury, you must immediately stop
working, stop the car and inform the administration of the construction site about it. for first aid
should contact the medical center, use a first aid Kit.

- spare tools and accessories stored on the machine should always be in complete set and in
good condition, and the workplace clean, free, ensuring the normal position of the driver behind the
console or on the machine.

Making a conclusion, it is possible to say the following, applying the above-written safety
guidelines, it is possible to prevent not only accidents, but also saving money, increasing the ability
to work.
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COTTON IRRIGATION WITH A POLYMER-POLYMER
COMPLEX SCREEN

N.Gadaev, teacher, M.S.Nasirova., O.Amanov, F.Qurbonov,
Sh.Yakshiev, Z.Kandaxarov - masters,
Tashkent Institute of Agricultural Irrigation and Mechanization,
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This scientific work is devoted to the achievement (syn. Conservation) of water saving in the
irrigation of cotton with the introduction of water saving technologies with the application of the
polymer - polymer complex (PPK).

Water saving is a basic principle of the transition to integrated water resource management
(IWRM) and the basis of rational water use. According to the measures of the proportional con-
sumption of irrigation water, more precisely, of the non-rationality of its use, the Central Asian
countries hold the top place too firmly in the world.

In recent years, a number of laws and regulations of the Cabinet of Ministers of the Republic
of Uzbekistan have been adopted, aimed at increasing the efficiency of land and water resources
and the rational use of water, which includes the task of improving procedures and irrigation me-
thods through the introduction of water-saving technologies and modern irrigation techniques
should.

The international committee for irrigation and drainage (IKBE), as an international instituti-
on, has so far placed great value on the use of improved irrigation methods, especially the most ef-
fective means of saving water.

According to the statements (evidence) of IKBE [1,2], the highest values (indicators) in par-
ticular in such foreign countries as Israel, Sudan and Cyprus, where the efficiency of irrigation
techniques are 0.80-0.70 (in the global average from 0.45 to 0.55). Subsurface and drip irrigation
was recommended in the water scarcity laws.

Compared with drip irrigation to furrow irrigation, it was made clear that water savings are
achieved by eliminating water losses for deep seepage, evaporation from the surface and due to the
depth of the soil.

The question that is considered in this thesis is devoted to the improvement of furrow irriga-
tion technology with the use of water-saving irrigation methods, such as irrigation in each furrow
and through the intermediate row of sealed screens (sealing screens) of the interpolymer complex
(PPK), which is at the depth of the working layer of the soil placed.

A number of scientific studies are being carried out in the world on the use of polymer
complexes for water-saving technologies in cotton irrigation. In furrow irrigation, the tasks of
efficient use of irrigation water and improvement of soil moisture retention with the use of
polymers in combination are considered.

The polycomplex offered by us contains polymers: carboxymethylcellulose, urea-formaldehyde
resin with the addition of orthophosphoric acid to them for strengthening (we called this mixture of
polymers an interpolymer complex (IPC)). This interpolymer complex has a greater advantage over
other polycomplexes due to its high water resistance and swelling.[1, 5]

An interpolymer complex consisting of carboxymethylcellulose (CMC) with urea-formaldehyde
resins (UFR) is applied to the soil surface as a suspension from one container, where the compo-
nents interact and therefore do not require high soil moisture. The application of the polymer - po-
lymer complex CMC + UFR to soil with a moisture content of 8% provides an optimal technology
for obtaining a soil-polycomplex film.

IPC application regardless of natural conditions:

» treatment of cotton seeds with IPC leads to a decrease in the seed germination period by an
average of 4 days. This is facilitated by the IPC moisture retention properties;
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» due to moisture retention of an anti-filtration above-soil screen based on IPC, the roots of
cotton are continuously fed with mineral fertilizers, which leads to accelerated development of
cotton;

» the use of an anti-seepage screen from IPC leads to a significant decrease in irrigation rates,
as a result, waterlogging and crust formation of the soil is excluded, aeration is improved, and soil
erosion is prevented,;

» in the season of harmsal winds, due to stable soil moisture, the loss of ridges decreases. This
is one of the reasons for the growth in cotton yields [1,2,3].

The solution of the interpolymer complex is prepared the day before watering. For full cov-
erage of 1 hectare of a field plot, 16 kg of carboxymethyl cellulose + 16 kg of urea-formaldehyde
resin and 0.8 liters of orthophosphoric acid, which are mixed in 800 liters of water for 40 minutes
(Polymers can be purchased, for example, from LLC “Rubin-Color”. Address: Tashkent city, Yash-
nabad district, Tuzel massif) [6, 7, 8, 9].

Figure 1 shows a diagram of the process of matrix polycondensation of urea and formalde-
hyde in the presence of carboxymethylcellulose. In the primary matrix solution, a gel forms, i.e. wa-
ter-swollen composite (a). [2, 4]In the process of the matrix reaction polymer - polymer complex, a
urea-formaldehyde resin + carboxymethylcellulose and an excess of carboxymethylcellulose are
formed, (b). Over time, the composite is enriched with a polymer - polymer complex, and when the
free matrix is exhausted, only the interpolymer complex (c) swollen in water remains in the reaction
system. In the further polycondensation, a composite is formed, consisting mainly of a polymer
complex and a urea-formaldehyde resin (d) [1, 4].

Figure 1 - Scheme of the formation of products in matrix polycondensation of urea and
formaldehyde in the presence of carboxymethylcellulose

The research was carried out on the farm called "Omad", which is located in the Urtachir-
chik district, in the Tashkent region, under the conditions of deep storage of groundwater. The tex-
ture (the mechanical structure) of the soil fractions was evaluated at a depth of 1.0 m for typical sie-
rozem in the experimental part, at a depth of up to 0.32-0.58 m is determined by small fraction of
particles with a Diameter from 0.01-0.005 mm dominates.

High sorption and swelling properties, as well as low permeability coefficient PPK films
(sheet materials), which are synthesized on the basis of carboxymethyl cellulose and urea-
formaldehyde resin, were given the basis for using them in order to create a sealing membrane ma-
de with a special unit [3].

The PPK solution was prepared with the aid of the AZM-0.8 unit provided, generally for the
production of finely dispersed emulsions.

The researches (studies) were completed comparing the irrigation of cotton in the furrows in
the fields with underground screen and under normal conditions in the furrows of different lengths,
with the water supply in and through each passage.

The field research in the fields with an underground screen was carried out four times during
the vegetation period for the period 2015-2017 on the field of the “Omad” farm, according to the
UzNIHI method (Scientific Research Center for Irrigation in Uzbekistan) [4,5].

Two options (“A” and “B”) were analyzed, in which experience number 1 and number 2 in
option “A” with the furrow length 160 and 220 m respectively, option “B” has the first control for
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the Experiment number 1 and the second control for experiment number 2 above. The areas of the
test and control variants were 1.0 and 1.3 ha. Due to the exhaustion of the end of the dispensing
process, it was assumed that the irrigation was carried out using the discrete method. The periods
(dates) of irrigation and the duration of the water supply in the comparative variant "B" were set
according to the schedule of irrigated agriculture.

The research (the studies) included an evaluation: the cost of water supply in the furrow and
surface discharge from the furrow, watercourse and fall of the irrigation stream, the length of the
furrow, namely the depth of the infiltration.

Soil moisture levels were determined by the thermoregulator gravimetric method developed

by the authors of this research paper, an electronic moisture meter.
The middle layer (mm) deposited on irrigated areas and the volume limitation of the discharge end
during irrigation are determined according to known formulas [4]. For the field studies it was found
that observing sufficient moisture at the discharge end during irrigation is only observed on the
control fields. For example, the number of discharge ends formed in the first test field with a flow
rate of 0.5 L / sec: the first watering - 16 mm; the second watering - 17.6 mm; the third watering -
16.8 mm, and the fourth watering - 17.5 mm [6].

We examined the distribution of the amount of irrigation in the sections according to the
length of the furrows obtained by performing the trial irrigation in the trial and control sections.

According to the information in the table, the best results were in test no. 2, where irrigation
was carried out across the corridor. That is, if the difference in watering rates for the first watering
at the beginning and the end of a furrow in the second control number was 50.5-33.4 mm, in the se-
cond experiment it was 36-28.8 mm. In the first attempt, they formed 32-25.6 mm and 48-32.6 mm
on the first control number, respectively.

Table 1 - Results of the trial irrigation according to options

Irrigation rate
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The coefficient of uniformity of moistening was 0.80 in the first experiment and 0.69 under
the first control along the length of the furrow, namely in the second experiment and under the se-
cond control and 0.84 and 0.68, respectively.

It must be said that the data in the second table in the first attempt during the growing season
of savings was 107.0 mm, and in the second attempt 123.0 mm of irrigation water rate (amount). It
should be noted that irrigation through the inter-row irrigation with long furrows and at great ex-
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pense has the greatest benefit when there are more water savings and less labor costs to carry out
irrigation.

Phenological observations have established that by introducing water-saving irrigation pro-
cedures (methods) with PPK, one will obtain the increase in fertility of 7.2 dz / ha and the reduction
in water consumption per unit of production - 11.3 mm.

1. It was found that when irrigation of cotton in the fields with underground screen of PPK,
with the method of discrete irrigation, the depth filtration is reduced by 18 to 21% of the irrigation
rate. Thus, in such irrigation, water saving is provided, above all, more benefits of irrigation
through the intermediate rows with long furrows (Ib = 400 m) where little work is required for irri-
gation. The irrigation with water-saving methods through the intermediate rows with Ib = 220 m
will contribute to the possibility of the furrow length, which is one of the scientific work new (in-
novative). The coefficient of uniformity of the moistening along the furrow length in the experi-
ments were 0.80 and 0.84, when they were equal under the control, 0.66 and 0.70, respectively,
which can be recommended to the farmers of the farms for irrigation in long furrows over the in-
termediate rows.

2. The application of the science-based developments to the water-saving technologies in the
production conditions can increase the fertility increase. In 2017 on the fields of the farm "Omad"
with the underground screen from PPK, the fertility was higher by 7.2 dz / ha, which the annual
economic effects according to generally accepted formulas of the introduction of the proposals de-
veloped $ 158US per 1 ha . educates.
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Issues of increasing the efficiency of the use of water and land resources and improving the
reclamation conditions of lands specified in laws and resolutions of the Cabinet of Ministers of the
Republic of Uzbekistan puzzled scientific organizations to work on improving methods and meth-
ods to increase the fertility of the land, through the proper use of minerals supplied during irriga-
tion, which is the main factor in increasing the productivity of cotton.

It is known that mineralization occurs by the penetration of ions according to the law of os-
mosis in the soil and it should be noted that 13 elements are involved in this, including nitrogen,
phosphorus, potassium, etc.

The recommendations for irrigated areas suggest the following ratios of nitrogen, phospho-
rus and potassium (NPK), as 1: 0.75: 0.35. Also, for the formation of a crop of 1 kg/ha, cotton re-
ceives from the soil 5.5 - 6.5 kg/ha of nitrogen, 2-2.5 kg/ha of phosphorus and 5-6 kg/ha of potas-
sium, but regardless of the yield, cotton uses nitrogen in the comparison phase from 69% (1970) to
72% (2018),

phosphorus from 42 to 48% and potassium about 3 times more, that is, from 35 kg/ha to 100
kg/ha.

The reason for such a decrease in the efficiency of the use of mineral fertilizers by cotton is
that a significant part of the mineral fertilizers is filtered deeper below the calculated soil layer by
irrigation water.

The aim of this work is to develop a mathematical model of furrow irrigation to establish the
irrigation rate when watering cotton through the screen from the IPC with the addition of minerals
(nitrogen, phosphorus or potassium) in the composition and establish the irrigation rate of cotton.

The first attempts to describe the processes of running water through a furrow, and then
draining the accumulated volume after stopping the water supply, used to calculate the elements of
irrigation technology showed that the solutions presented on the balance equations [2] do not reflect
the specifics of the proposed irrigation, which requires the creation of a mathematical model.

Mathematical modeling of furrow irrigation taking into account the anti-filter screen is
based on the Saint-Venan equation [2]:

Q _ IR) L
— F — + lv Fl, -1, )=0
8t o p —dg ( o I ) (1)
ox ot
Water consumption in the furrow
Q=0uF 3

Where; x — distance from the target; t — time;o — flow rate; F — furrow cross-sectional
area; p, — relative rate of lateral inflow (or outflow) of infiltration; g — gravity acceleration; e —

downhill slope; i — friction slope.
It should be noted that the intensity of infiltration "I" in the general case depends on the
depth of the furrow and is described by the transport equation [2]:
al _ d kit zidl
at E[ dz ] (5)
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Where; z—coordinate along the depth of the soil layer, and the function®{t. Z}reflects the fil-
tration properties of the soil.

For many practical tasks, “I” is constant. For the total infiltration of water per unit length of
the furrow, an empirical formula is adopted, for example, the A.N.Kostyukova equation [2,3]:

Z =Kt +9 7 (6)
Where: T — effective absorption time; omk — empirical parameters; 9, — infiltration rate.
Thus, we can say that equation (1) expresses the relationship between the flow rate of water
supply to the furrow (Q), infiltration (1) and the rate of infiltration (.9, ),height of the furrow filling

h (t, x) as well as the slope of the furrow. To simplify the solution of equations (1) and (2), equa-
tions (1) are empirically replaced by the dependence

Q = an” W)
Then equation (2) is simplified and takes the form:

dh n_g OR _

Er + aith I -I ®)

Equation (2) is actually an equation of continuity of fluid flow averaged over a vertical
coordinate. Therefore, the intensity “I” is understood as the average intensity, and not the value “I”
itself, obtained as a solution of equation (5) for the case of a constant value “I”, i.e. these two con-
cepts are the same.

By the change in “I” when watering cotton through a surface screen from IPC with the addi-
tion of mineral equations, we can say that physically the effect of the screen will affect the amount
and rate of infiltration «I» and*.g9, ”, other relations do not change [6]. In the case of placing the

screen in the form of a thin film (as experiments show), soil infiltration decreases by approximately
3-3.5 times. Therefore, the calculation for this option must be done with "I", reduced by the same
amount.

Furrow irrigation with a subsoil screen in depth z=Za deserves separate consideration. To ob-
tain the expression “I” for this option, it is necessary to solve equation (6) and then average the re-
sulting solution overzfrom 0 toZae .

From experience it follows that in fields with an intra-soil screen at the bottom of the fur-
row, the intensity is the same in magnitude as with the usual condition, but at a depth z==s it de-
creases in “n” times. When solving the boundary value problem for “I”, it is necessary to solve equ-
ation (5) with the following boundary conditions:

Izt =0)= I,
10, 8) = I,
{

-{{—_m ty= % (9)

The decision "I" is made in the form of the sum of the constant in time component "V (z)"
and the perturbation "W (z, t)":

It,z2) =VE)+ W(zt) (10)

An analytical solution of equation (10) is generally difficult, but there are various options for
the numerical solution. In this case, one can do without solving equation (10) using elements of the
furrow irrigation technique.

In the general case, solutions of a first-order quasilinear partial differential equation in the
following form:

ﬂﬂ_,_- + bﬂ__l. = (11)

Where: a, b, c—function sof x, y, ¥ and has a close relationship with the general solutions of
its characteristics, described by the following ordinary differential equations [3]:
dx dv ai

—==b —=c

= o =
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Here: 5 - perimeter, for which one of the independent variables x or y can be selected. In re-

lation to our case (b=, a=20h, ¥ =h) and choosing asS=t, we will get:

dx
Frie 2ah (13)
dh _ Ny
ot (14)
Here, the functions X, h are understood as functions of the parameter t, i.e.
h=h[x(t),t]= h(t).
Integrating first (14), and integrating (13), we obtain the final result:
a i (n—-1 2lyzgln — 1)
XD~ x(ty) =~ (¢ — t) |1- - 1!u X
= | Zm+1) | Zm+1]
o A I EYC e

m=1

With a constant intensity of infiltration "1_0" equations (15) and (16) take the following

form:
{ hit} = h{ty) - Io(t — ty)
x(t) = xo - alh(ty) + Iot — Ioto]* + ah®(ts)(17)

Thus, we obtained an expression for calculating the value of infiltration during irrigation of
cotton through the anti-filter screens from IPK, for various values of the depth of the calculated soil
layer[7,8].

The calculations obtained according to the results of field studies of irrigation through IPC
screens with mineral fertilizers added to it and software for the computer implementation of the ma-
thematical model are given in Tables 1 and 2.

Table 1 - Furrow irrigation through a surface screen from the IPC.

Efficiency of usin Uniform distribu-
citiciency g tion of moisture D,mm.
irrigation rate{Eqa}, f _ 3h
Eurrow | feo % over furrows (2 mm =10 m°/ha)
Shutters lenath. m min’ (DU) ,%
gth, [ Field Field Field
Comp. Comp. Comp.
researche researche research
data data data
d. d. ed.
1 18,3 46,8 - - - - 101,3 102,5
2 38,1 97,4 87,9 86,5 71,3 72,0 101,7 102,3
3 55,6 139,1 87,7 86,5 80,8 82,0 1011 100,1
4 70 178,3 86,8 85,5 81,4 82,2 100,9 101,9
The average 875 86,2 77,8 78,7 101,0 101,7

From the data in tables 1 and 2 it can be seen that the results of field studies on the calcula-
tion of the regime and operational characteristics of furrow irrigation, obtained under various condi-
tions using anti-filter screens from the IPC, are confirmed by the software of the above and numeri-
cal methods for computer implementation of the mathematical model of the problem.

Water consumption = 0,0006 m*/sec; field slope = 0.002; Manning’s coefficient= 0.040; Io =
0.0066 m®/sec/m; D- irrigation rate, mm; watering time (fco ) =178,3 min.

Table 2 - Furrow irrigation in fields with an intrasoil screen from IPC.
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Efficiency of using | Uniform distribution D

T . ,mm.

irrigation rate(€a), | of moisture over fur- 1 Z 10 m¥h

Shutter | Furrow | tco, % rows (DU) ,% (1 mm =10 m*/ha)

> length, m | - min. Field Comp. Field Comp. Field Comp.

researched. | data researched. data | researched. | data
1 26 50,3 - - - - 102,8 103,3
2 53 101,4 87,7 86,5 78,7 79,2 102,1 102,1
3 79 156,2 87,1 86,5 81,3 82 106,2 105,5
4 105 204,5 86,9 87,5 81,9 82,2 104,1 103,9

The average 87,2 86,8 80,6 81,1 103,8 103,7

Water consumption = 0,0008 m®/sec; field slope = 0.002; Manning’s coefficient = 0.040; Iy
= 0.0066m°/c/m; D — irrigation rate, mm; watering time(fco ) =204,5 min.

A mathematical model based on the Sen-Venan equation for irrigating cotton through the
surface and subsoil screens from the IPC was developed. Computer program has been implemented
to calculate the mode and operational characteristics of furrow irrigation under various conditions.

References

1. D.G.Ahmedjanov, Z.F.Beknazarova, U.Kasimova. Biotechnology in agriculture. J.
"Moumooii yuensiii"- Russia, 2015 -Ne4, — P.31-35.

2. D.G.Ahmedjonov. Water-saving technologies for cotton irrigation using interpolymer
complexes: Author's abstract for the degree of Doctor of Technical Sciences. — Tashkent: THHAME
2019, P. 64.

3. A/A.Rode. Fundamentals of the doctrine of soil moisture. - M: T'mapomereousnar.,
Republished 1985. — P. 534.

4. R.G.Allen, L.S.Pereira, D.Raes, M.Smith, 1998. Crop Evapotranspiration. Guidelines for
Computing Crop Water Requirements. FAO Irrig. And Drain. Paper56, FAO, Rome, 300p.

5. Amemia M.F., Naren N., and Gerard C.T. — Soil water depletion by irrigated cotton as
influenced by water regime of plant development. Agpon. J/ ss. 366-379.

6. Marting A.G. and Fernander V. — Effect of soil water regime on the earliness and nutrient
content of cotton in the Seville region. Centro de AdofologiaBiologiaAplicada del Cuarto, CSJS,
Sevilla Spain, 775-786 (Bield Crop Abs t., 2002, 25.4750).

7. TsuchidaE. Interpolymer complexes. Characteristics and application. //Jap. Sci.Soc.Pres.
2003. P.322-328.

8. Akhmedjonov D.G. Water-saving technologies for cotton irrigation using interpolymer
complexes: Avtoref.dis. for the degree of candidate of technical sciences. - Tashkent: TIIM, 2011 .-
- 43 p.

9. Ahmedjonov D.G. Watering cotton with mineralized water using water-saving
technologies. J. “Agroilm”, No. 5, 2016

201



90X 556.114.5

KbI3bIJIOPJA OBJIBICHI HHIUEJII AYJIAHBIHBIH CYFAPMAUJIBI J)KEPJIEPIH,
CY-T¥3 TOPTIBIH PETTEY KOJIJIAPBI

Kanxap F.9., 2 kypc MaructpanThl, O0icaAbIKKbI3bI A., 2 KypC MaruCTpaHThI
KopkpiT ata areiagarsl Kpizeutopaa yausepeuteti, Kpi3puiopaa k., Kasakcran

KazakctaH MeMJIEKETiHIH JKbUI ~CAaWbIHFBI  KAOBUITAHATBHIH  IMIEHNMIEPIHAE  aybll
IapyamibUIbIK KAayICi3Airt eH e3eKTi Macenenepain 0ipi 0onbin Tadbuiaasl. COHIBIKTAH €TiMI3IIH
arpapiblK CEKTOphIHJA KaHAal jkarjail OonMacelH 013 TYpaKThl JKOHE camalibl OHIMIL alybl
KaMTamachl3 €TyiMmi3 Kepek. bipak kem >karmainapja cyrapMaiibl >KepiepaiH KeOl eKiHII peT
TY3/1aHy apKaChIHJIA ICTEH IIBIFBIN OThIpa/bl. Byl 6aFbITTa MENHOPAUSHBIH aJaThIH OPHBI 6T 30P.

Koi3butopna oOmbickiHna cyrapmaisl ericTikTiH 33-35% nemece — 65064 rektapra »KybIK
JKepJIep KaTThl TY3/IaHBIIT ICTEH IMIBIKKAH, TY3IBUIBIFBI OpTaiia ecernreH — 4,6% xoHe OyJ1 KOpPCEeTKII
KB callbIH ocin kenedi. CyrapMmaibl €TiCTIKTEePIiHIH Cy-Ty3 TopTinTepi Tananka caii emec. CebeOi,
Celpaapusi ©3eHiHIH THIPOTEXHUKAIBIK TOPTIOiHIH OY3bUIYBI, ©3€HT€ KYHBUIATBIH KOJIEKTOP-KApi3
KYHECIHIH »oHE TeriHJe Jlac CyJapJblH apTybIHAH HKOJOTHSUIBIK KHUBIHABIKTapFa YIIbIpay/a.
Ceipapusi ©3¢HHIH TOMEHT1 aFbICBIHAA CAHHUTAPJIBIK JKarJailbl TOMEHICT eJIi-MEKEHICT] XaJIbIK
JaCHCAYJBIFBI MEH OMip cypy »Karnaibl TemeHnen keTti. Chlpjapus e3eHIHIH ©31H-031 Ta3zaiay
KacHeTi TOKIpUOCTIK TYPFBIIaH 3€PTTEIMETeH.

CoOHJIIBIKTAH J1a ©3€HHIH TOMEHTI1 aFbIChIHJa OpHAJIAaCcKaH OapiblK CyFapy MacCHUBTEpiHIH Cy-
TY3 TOPTINTEPiHIH KAaJBINTAaCyblHA ocep €TeTiH OapiblK (axTopiapsl, OJapAbIH Tere-TeHIIT1H
cakTay JKOJIAApblH, OChl aliMaKThIH TaOUFU-KJIMMATTHIK JKaFJaiblH €CKepe OTBIPBIN FHUIBIMU TYPJE
3epTTEN KAIBINTACTBHIPY OTE ©3€KTI Macee.

Celpmapuss ©3€HIHIH THIPOXHMHMSUIBIK JKOHE THIPOJIOTHSUIBIK TOpTinTepi Oip-OipiMeH
OaitnanbicThl. Cy ©TiM1 KeOEWreH cailblH OHBIH TY3/bUIBIFbI a3aiiblnl OThIpanbl. Cy ©TiMi €H Kol ailbl
HaypbI3-MaMbIp apaiblFblHa Oalikananel. Ockl Ke3eHaepae cyablH Ty3asuibiEbl 900-1000 mr/in-re
tyceni [1,2].

Kp13pimopa 00JbICEl HETi31HEH Kypilll JAaKbUIBIH Kocil eTkeH aiimMak. COHIBIKTaH cy
KOPBIHBIH 0achkIM 06JIiri OChl KYpill cyFapyFa naigananaasl. Kypimnen Katap Ky3/iK *KoHeE jKa3/IbIK
O6unai, xyrepi, KyHOarbiC, KapToll, KOKOHIC, MaJl a3bIKThIK JaKbUIJAAap — >KOHBIIIKA, CYpPIEMIIK
JKyrepi Tarbl 6acKa akbuiiap ecipijiesl.

Makainazna 3eptrey HbicaHbl peTinae Kpisbuiopna o6usbicsl [lueni aynansl bunaiiken aysin
HIapyalIbUTBIK KepiH KapacTeIpbin oThIpMbI3. JKanmel Illueni aynanel GOWBIHINIA CyFapMallbl Kep
kesemi 31118 ra, onby iminae 72 ra bugaiiken mapyanibiibirsiHa THICTI[3].

[ueni MeTeocTaHIUSACBIHBIH MAJIIMETI OOMBIHILIA ay/laHHbIH aya-paiibl — jka3/la eTe bICTHIK,
KbICHI KaTThl CYbIK Keneai. Ericke Konailiibl ke3eH, coyip — Ka3zaH ainapbsl. EH BICTBIK Me3Trii 1Iijjie
aiibl, €H CaJKbIH ME3TUI KaHTap MeH akmaH ainapsl. JKayblH-IambiH oTe a3 Tyceli. EH jkoraprbl
temneparypa +27 °C, ex Temenri -4.8 °C [4].

Alimakta Herisri cy ke31 Celpmapus e3eHl, OHbIH cy anartbiH Oemiri JKana Illuemni
MarucTpansl (6ae) KaHaibl apKbUIbI TOMEHAPBIK JKepiHeH Oacray ananbl. by 6ac kaHanbl apKbUIbI
bunaiiken >xone blOpaii JKaxaeB aybul mIapyamibUIBIKTapbl cyFapbLiaabl. AynaH OoWbIHINIA
KaHaygapra cy Oepy coyip alblHbIH 3-m1i jAekajnackiHaH Oactananbl. Ericrikke cy Oepy mambIp-
TaMbI3/1bIH 30-TI1bI KYJIBI3BIHA ISHIH CO3BIIAIbI.

HlapyamsuibIKTaparsl CyFapMalibl JKepiepAiH MEIHOPATUBTIK JKaFaiibl KaHaFaTTaHAPIIBIK
Jen TaOblca, KeHOip MapyambuIbIK >KEpJIepiH Oi-Oumik OosyblHa OalIaHBICTBI TOIBIPAKTHIH
MEXaHUKAJIbIK KypamblHAa e3repic Oaiikanaabl. OpHHE, TOMBIPAKTBIH TY3ABUIBIK KOPCETKIIIi
CYFapbUIATBIH Cy JKOHE JKEp acThl CYBIHBIH TY3IbUIbIFbIHA OaitnmaHbicThl. Ky3 kesinme Ceipmapus
©3CHHIH Cy JeHredi >XbulJaM TeMeHJece, OapiblK CyFapMasbl >KepJepiiH >epacThl Cybl Te3
TOMEHIEH .
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[Hapyamsbikra 1980 *KblIbl camblHFaH 24-Ke XKYbIK Kpi3 KyObIpiapbl 0ojica, Kazipri TaHaa
18-1 rana xxymeic icten Typ. Ochl KyObIpiIapJaH ajblHFaH CYIIbIH Kypambl, TOMEHJET1ICH: HayphI3
ailbIH/a JKepacThl CYBIHBIH JeHredi — 2,64 M, Ty3apuibiFbl — 3,52 r/m Gosca, MaychlM aibIHIA
JKepacThl CYBbIHBIH AcHreul — 1,40 M, aim Ty3abUIBIFBI — 2,55 T/11, Ka3aH ailbIH/IA )KEP aCThl CYBIHBIH
neHreii — 2,38 M, Ty3a601bIFsl — 3,0 /11 6061

Toxipube tanaGweiHbiH 0-100 cM TombIpak KaOaTBIHBIH TOIBIPAK THIFBI3IBIFEL, TOIBIPAK
KEYEKTLIIT, KeJIeM/IIK caJMaFbIH/Ia e3repic 6ap eKeHIir Oaiikanaibl.

TornbIpakThlH TY3bUIBIFbIHA KIPT€H CYMEH KaTap >KepacTbl CYbIHBIH MUHEPAIU3alHUSIChIHBIH
na ocep erereHairi Oenrimi. 1-mi Kecrexe 3epTTEN OTHIPFAH TAaHANTHIH JKE€P AacThl CYBIHBIH
MUHEPATU3aLHUACH] KOPCETUITEH.

1-m1i kecre. 3epTTey TaHAOBIHBIH KEPACTHI CYbIHBIH MUHEPATN3AUSCHI

No COj3, | HCOs3, CL, SOy, Ca, Mg, /1 | Na, r/n Ty3 )KUBIHTBIFHI,
/11 /1 /1 Al Al /1 WAl

1 0,000 | 0,207 | 0,340 | 1,076 | 0,190 | 0,140 0,330 2284

2 0,000 | 3,401 | 9,588 | 22,412 | 9,500 | 11,533 | 14,369 ,

Toxipube TaHaOBIHAAFBI JAKBUIAAPABIH BETUTAUSIIBIK KE3CHIET1 CY/bl aly )KOHE €TiCTIKKe
Oepy Meutiiepi: Kocmapibl anbiaFad ¢y — 1,11 mrH. M° JKOHE JKOCTIAPJIBI AlTKAIKA KiOepIireH cy —
1,01 muH. M 0oJ1ca, HaKThI anbiaFad cy 0,90 MitH. M3-,Z[i kypazsl, [TOK (KII) — 0,82 601151

KameipTkeira P-5-3-1 tycken cyasiH kememi — 0,18 mutH. M°, SKBULIBIK JKaybIH-IIaIIbIH
opraia 1647 MM Kypassbl.

CynpIH TOTBIpaKKa TIiK CIHIpUTYl KypimTi ankanrapaa, Coro3rumpopuc MamiMeTi O0oiibIHIIA,
0,10 MbIH M°/ra. Bapnbik cyrapmansl, cyapMalTBIH €TiC alKanTapblHIAFbl Cy Tele-TeHIITiHIH Xep
acTBUIBIK Cy/bIH KeTeputyl — 0,02 M Kypaiiabl.

Cy Tene-tenmiri: kipici — 0,41 muH. M 0orca, mWBIKKaH cyablH keiemi — 0,24 MIH. M
oomapr, 0,15 mutH. M Cy JKOFaJIBITT OTBIP. AJl Ty3 Terne-TeHIiri: Kipici — 0,53 MbIH TOHHA, IIBIFBICHI —
0,35 Mb1H ToHHA 60JBI, 0,18 MBIH TOHHA TY3 TOTBIPAKTA KAJIBII OTHIP.

OpuHe OyJ1 eHIMIe Kepl 9CepiH TUT13€TIHE CO3CI3.

KapacTsIpbUIbIll OTBIPFaH aiiMaKTBIH TOTBIPAK KOHE CYJBIH XUMHUSIIBIK KYPaMbl KbUT CailblH
€Ki peT — KOKTeMJIe KOHE KY3/le AHBIKTAJIBIN OTHIpABL. TONbBIpaKKa KNIl TYCKEH Ty3 CaHBIH
cyFapMmanay HOpPMAachlH CyMEH KeNeTiH Ty3 caHblHAa KeOeWTy apkpuibl Tabambi3. TombipakraH
IIBIKKAH TY37bIH CaHBIH KOJUIEKTOP CYBIHBIH KOJEMiH OHBIH TY3IbUIBIFBIHA KOOCHTY apKbLIBI
AHBIKTANAbI.

[eTenmik »oHE OTAHIBIK FaIbIMIApP CyFapMajbl JXepJepai COpTaHAaHyIaH CaKTayIblH
HIapajapblH YCBIHAJBL: Kep acThl Cy JEHrediH kep OenepiHEH - 2,5 M TeOMEH OpHaJacyblH
KaMTaMachl3 €TYy; JKe€p acThl CYIBIH TY3[IaHy TYPIMEH TY3/JaHy JIOPEKECIH €CKEepiN ic-mapaiapisl
JKY3€re acblpy; CyFapMaibl XKepJepliH Cy3UIy JIOpeXeciH ecKepil ic-miapajiap »acay; TOIbIpaK
KYBICTBUIBIFBIHBIH TeK 75%-FaHa BUIFANIAHIBIPY AapKbUIbl OaTHmakTaHyAbl OOJIbIpMAy >KOHE
OCIMJIIKKE KaXeTTi aya TopTiOiH cakray, eciMIIKTepre ecin-eHy Ke3eHIHIe CYJIbIH
MUHEpaM3alusIChiH  1-3 T/ acelpMmay; TOMBIpAaKTaFbl CcoJa JKOHE XJIOPUATEP KOCMAaJapbIHBIH
MOJIIIepiH a3aiTy IapalapblH ICKE€ achlpy; CY3UIyre Kapchl Kypecy InapalapblH KOJJIaHy;,
TONBIPAKTHIH TY3JaHy A9pekeciHe OalIaHbICThl KAIIBIPTKbI KaHAIIapIblH OpHAJIACy JKULIITIH JKOHE
OHBIH TTapaMeTpIIEPiH aHBIKTAY.

CynbiH OOMBIHAAFBI UIIPIreH OCIMIIKTEPl MEH CYIbIH KalTa JIacTaHybIH OOJIIbIpMayFa >KbLI
caifbiH kep Oerinaeri (uToMaccachlHaH Ta3anay KapacTelpaabl. MakpoduTTepiH TypiepiHe
OailTaHBICTHI AKKYMYJISIUSIIBIK KabisieTi op Typiii 6onaabl. Mblcanbl, KapanaibiM KaMbIC BEereTanus
YaKbITBIH/IA CYJIbIH Oo¥bIHaH mamameH — 45 rp azor, 18 rp docdop, 22 rp kaamwuii xxoHe 33 p
XJIOPHUJIBI IIbIFapaIbl ekeH [4].

3
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Byn omic Ty3 KOHIIGHTpaUMsCHl JKOFaphl OOJATBIH Cylapla, acipece TeriHIl CyMeH
CyFapraH/a, IMaiajaHFaH XOH, TONBIPAKTBIH Cy-TY3 TOPTIOIH XKaKcapTyFa €Ioyip ocep eTeTiH
Oenrii.

Colpapusi ©3€HIHIH TOMEHI1 aFbIChIH/Ia KaJIbINTACKAH SKOJOTHSUIBIK JIaFlapbICThl JKOHE
QJIEYMETTIK JKariaiira OaliaHbICThI TYBIHIAI OTBIPFAH MACENeIep i ISy YIIiH KeJlecl mapanap/ibl
1CKe achIpy KaXKeT:

1. EricTik »kepiepaiH KyYpJIBIMBIH KaiiTa KapacTblpy JKOHE KalrTa Kypy. Erictik
ayIaHIapAbIH eeyili KbICKapy Ke31H/1e aybll MIapyalibUIblK OHIMIH OHAIPY KOJIEMiH CaKTall KaTy/Ibl
JKOHE OHBI opi Kapail apTThIpyIbI J1a KaMTaMackl3 etefi. bocan Kanran aynanmapra Ty3Fa Te3iMIi
KOIDKBUIJIBIK IONTep €KKeH ayphic. byHmaih mapa cymnasasipaThiH MaccuBTepaid [IOK-iH
aliTapiblKTail apTTBIpyFa JKOHE OCBHl MIONTEpAl CcyapyFa KOJUIEKTOP-APEHAXKIBIK CyJIap/bl
naiganaHyra MYMKIHJIIK O6oJap ei;

2. Cynpl Oemy, cynsl maijanany ypHiciH Oackapyabl jkakcapTy. Maructpanisl
apHaJiapfaH 0acTanm KOJKaJblK IIapyamlbUIBIK Oenrimrepre AceiiH apHanapabiH [[OK-iH kebeiite
OTBIPBIT, CyFapy TOPTIOIH OHTaWIaHIBIpyFa OaFbITTalFaH YHBIMABIK-TEXHUKAIBIK [Iapaap/Ibl
Kocazbl. COHBIH ece0iHeH CoJ Cy aly Ke3iH/e ayaaHaapasl 57-65%-ra kebeiiTy MyMKiH Oonajbl;

3. O3BIK TEXHOJOTHUSTIAPIBI, TEXHUKAJIBIK KOHE KOHCTPYKTHBTIK IICHIIMIEPHAl €HTi3y.
Cy mapaymanslK >KyilenepiH KailTa Kypy JKoHE >KeTUIAipy, ’KaHa TEXHUKAa MEH TEXHOJOTHSHBI
€HT13y KYP/EJi )KOHE HET13T1 mapa OOJIbI Ta0bLIa bl

4. Konnekropnslk-IpeHa)k — Cylapabl  Ta3apTy  KOHE  aybUIIapyallbUIbIFbIHAA
nai1ajiany.

KomnekTopnbIK-apeHaXIbIK CyJIapapl Ta3apTy YIIIH MEXaHUKAIBIK, (PU3UKATIBIK-XUMHUSIIBIK
JKOHE TaOUFH-OMOJIOTHSIIBIK Ta3apTy 9iCTePl KOJITAaHbLIA/IbI.

AJFamKel €Ki oflic eTe KbIMOAT OONIFaHIBIKTaH, TAOUFU-OUOIOTUSIIBIK Ta3apTyAbl KOJIJIaHy
YCHIHBUIA]IB;

5. Terinai cynmapasl JAaiblHAAY JKOHE aybUul [IApYyallbUIBIFBIHIAA — TaliJanaHy.
MexaHMKaJIbIK JK9HE OMOJIOTHSJIBIK Ta3apTyldaH ©TKEH OapiblK TOriHAl Cyjap aybUllIapyalllbUIbIK
JAKbUITAPBIHBIH 1MI1H/E, Mal-a3bIK JaKbUITAPhIH KOHE eKIIe aFalTap/sl CyFapy YIIiH Maigananyra
Oomnanabl.

6. Cyrapy TopTiOiH OHTalIaHABIPY.

Menuopanus cajachblHBIH HETIi3r1 CTpaTerHsChl aybll MIAPYalIbUIBIK JAAKbUIIAPBIH CYFapy
HOPMAJIAPBIHBIH IIaMaTapbIH a3alTy OOJBIN TaObLIaIbI.

Colpapusi ©3€HIHIH TOMEHI1 aFrbICBIHJAFbl OpTallla Kell JKbUIABIK CyFapy HOPMJIapbIHBIH
MOHJIEp1 KOHE YJIbl TY3JapIbIH TONBIPAKTaH MIAMBLTYBIHBIH OOJDKAYIBIK IaMalapbl: TOMBIPAKTHIH —
0,1 m kabaTeHAAFB! yIIbI TY30apasH Meutmepi — 0,152% (kyprak canmmakraH); yiasl Ty3aapasiH — 0,1
M KabaTTaH *KbUI caiibiH maiibutysl — 0,056%; cyrapy HopMacel — 1095 MM(HETTO), CyFapy HOpMachl
opyTrTo — 1685 MMm.
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KBI3BLJIOPJIA CYAPMAJIBI )KEPJIEPTH TUIMII TMAVJTAJAHYJIBIH FBLIBIMHA
HET'T3IEMECI

AKymame H.K. 2 xypc MmaructpanTtbl, 90icaabIKKbI3bl A. 2 KypC MaruCTpaHThbl
KopkeiT ata areiaaarsr Kpi3putopaa yausepcuteti, Kpisputopaa k., Kazakcran

Celpapusi  ©3€HIHIH CyapMallbl JKepiiepi eXeJJeH KaJIbINTacKaH eTiHIIUIIKKE KOJaIbI,
JKEPTUTIKTI XaJbIKTBIH TIPIIUNTiHE 30p BIKMAJI €Til OThIpFaH TaOWFW alMakTapiablH Oipi. by
aiiMaKTa IIOFBIPJIAHFAH CyapMalibl JKepJep TOJIBIFBIMEH KYPIll aybICHaNbl ericTiriHe WH)KEHEPIIK
XKyHe TYpiHJE KaJbINTACTBIPbUIFaH ajJKalTapFa aybICKaH. AYbUIIIApYalIbUIBIFBIH JaMbITY, a3bIK-
TYJIK KayilCi3IiriH KaMTaMachl3 €Ty ApaJl OHIpiHIH SKOJIOTHSUIIBIK JaFIapbICBIMEH KaTap KYpyae.

Celpaapust e3eHi arbIChIHBIH oHE Apaj TEHI31HIH aiJIbIHbIHBIH TapThUIyblHa OalIaHBICTHI
OHBIH CONTYCTIK GOJiriHIe KypFakIIBUIBIKKA YIIBIPAFaH Kepiuepmie aymarsl — 21,5 MbIH kv’
VIFal/Ibl, TAOMFH KAJIBINTACKaH KOJJIep caHbl KYpPT azaibin kKeTTi. 1960 xburra netiin Celpaapus
©3¢HIHIH Taburu pexumi (TOpTiOi) caKTanblll TYpFaHFa JCHiH, ©3CHHHIH TOMEHT1 arbIChIHIA —
kKaspIKkTapaa 2582 ken jkoHe kennep skyiheci Oonmran. Kasipri yakeiTTa coHbIH 128-raHa Keu
eceOlHae KaJb.

DKOJNOTUSJIBIK TeMe-TeHIIKTIH Oy3bUTybl KOpIIAFaH OpTaHbIH OapiblK KOMHOHEHTTEpiHe Kepi
acep eTyJle, COHbIH Oipl — aybUIMIapyallblIbIK JKEepJIEepiHAET] TOMbIPAK KYPaMbIHBIH HalllapJiaybl.
CoHfbl KbUIZApAa TONBIPAK SPO3UACHIHBIH JKBULAAMIBIFBI, TY3/aHFaH JKEpJepiiH Keberol,
TOMBIPAKTBIH  arpo(U3HKaIbIK KOPCETKIITEPIH KAaJbINThl JKaFlaiilaH  aybITKBII, OJIAP.IbIH
MEJIMOPATUBTIK JKar/aiibIHbIH HalllapjayblHa OKeNiN OTbIp. bys ypaictepliH KbuigamM KapKbIHIA
KYpYl ayblUIIapyalllbUIbIFbl JaKbUIAAPbIHAH AJIbIHATHIH OHIM KOJIEMIHIH TOMEH IeyiHe ceOer OOoIbIn
oTsIp [1].

Cyapmanpl €riHIIUTIKTET! JaKbUIIApAblH TYPJEpIH €HJIIpY apKbUIbl KeIlcallajibl HIapyalllbUIbIK
HETI31HJe JaMbITYAbIH MAaHBI3IBUIBIFEl 30p, COHAaW-aKk OoC JKaTKaH JKepiepAl CcyapMmaibl
erHIIIIKKE aJIMacThIpy KaXETTUIIr1 JIe MICIIIMIH Talmai *&aTKaH Macede.

CoOHJIIBIKTaH, Cy KOPBIHBIH JKETICHEYIIUTr aFdalblHa cyapMallbl ajJKanTap/AblH, OHbBIH
IITHAE KYPIMTIK €ric TaHanTapbhlHIa KaJbIITaCKAH SKOJOTHUSUIBIK-MEITNOPATUBTIK KaF 1Al bl
XKYHeNnl FBUIBIMU 3epTTeyJiep, SKOJOTHUSAJIBIK KOHE MENMOpaTHBTIK Oaranay, Ooipkay HeEri3iHe
TOTBIPAKTHIH CY-TY3 KYpaMBbIH jKaKcapTy IMapaiapbiH KYpacThIpy ©T€ 03€KTi Macee.

byn maxkamaga 3epTrenin OoTbIpFaH aymMak — KpI3pUiopaa cyapMaibl €TiHIIUIK alKaObIHBIH
kypambigaarel  “lllaran XKep” kayankepmiumiri mekrteyni  cepikrectiri  (OKIIC) mapya
KOXKaJIBIFBIHBIH CyapMalibl aybICHANIbl €TICTIK JKyHeciHe SKOIOTUsIIbIK-MEINOPATUBTIK MOHUTOPUHT
KYPri3y apKbUIbI €TICTIK TaHANTap/bIH HAKTHI KaFIalblH Oarajay, TONMBIPAK TY3IBUTBIFBIH a3aiiTy
O/IiCTEpiH METUOPATUBTIK-arPOTEXHUKAJBIK Iapajap JKUBIHTBIFBIH YCBIHY AapKbUIBl Cy-XKep
pecypcTapblH NaiaanaHyablH THIMIUTITIH apTThIPbI, OHIMAUTIKTI KOTepy OOJIbIN TaObLIabl.

AWNMaKTBIH KBUIJBIK JKOHE ME3TUIAIK OopTalia aya TeMIepaTypachlHbIH aybITKYbIHA XKacajfaH
tannay Kei3buiopaa oONbICHIHAA KBUIBIHY KapKbIHBI KeTepulreHiH Kepceredi.KbUlIbIK aya
TEMITepaTypacHIHBIH KoTepinyi oprama ecemmen +0,34 C, Gyl KambINThl KapiaigaH Oipirama
xorapel. Kektemzae oprtara +0,67°C-1<a, Kazzaa +0,2O°C-Ka, an Kys3Jze +O,35°C-1<a JIeHiH e3repin
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othIp. JKaIIbI 3epTelin OTHIPFaH ayMakTa eH XKoraprsl aya +0,35 C-Ka jeiin esrepim oTsip. JKaimb
3epTeJIiN OTHIPFaH ayMaKTa €H KOFapFbl aya Temmeparypacsl +40, +42°C.

Conrpl 30-KbpUIga aliMakTa KYpFaKIIbUIBIK alKbIH Oakkanyna, Kei3puiopaa oOJbICHIHIA
JKaybIH-IIAIIBIH MeJIepl pecnyOiauka OOWBIHIIA €H a3 TyceTiH o0ibic. JKaybIH-IIalIBIHHBIH
opraia KUK Menmiepi 133-235 mMm-nen acnaiiapl. COHFBI KbUTAAPHI aliMakTa op 10 KbUT caifblH
JKaybIH-IIAIIBIH MeJiepi 5,2 MM-re ToMeHaeyae [2]. AyaHblH CalbICTBIPMAIbl bIIFAIABLIBIFBI OTE
TeMeH 54-58%, ocipece OynaHy MeJIIepi ka3 alapbIHaa ©Te KOFapbl. bysl (hakTop TONMBIPaKTHIH
KYpFaKkTaHybIH JKbuigamaatryaa. JKenmaiH >KbUITaMABIFBl JKbUIbIHA OpTa ecemnmneH 3-4 wm/c-HaH
acmaiinel. KekreM MeH KbIC aiiylapbiH/Ia JKeNIiH KbUIIaMIBIFbI Oipiama apra tyceai [3].

AyMak >KepiHiH TOIbIparbl 16l aiMakka »kaTaabl. KpI3puiopna >KepiHiH TOMBIpaK KabaTbl
almyaH Typial OONFaHBIMEH YJKEH €Ki ©Hipre OeiiHemi: eriHIIUNK aJKalThiH bUIFaJIbl
(rumpoMOpdThI) TONBIPAFBI XKOHE KeUOIp skepiepinae Oasrbl 3aMaHFbl CyJaHIBIPY JKYHEIEepiHiH 131
0ap Kyprak TONBIparbl TaparaH. bInranabulbIK >Kargaiibl MeH >kep OelepiHiH op Typii Oomysl,
TONBIPAK IIOTTHIICIHIH O1p TEKTeC O0IMaybl, )KeKe TaOUFH aylaHIapabl apyanibUIbIK TYPFBICBIHAH
naiianany OarpIThI CaH ajyaH TOMBIPAKTHIH Maiiia O0TybIHA OKEIN COKTHIPAIbI [4].

TombIpak, HETri3IHEH COPTaH, ajl ©3€H JKaFbIHJAaFbl OHIP TOIBIPAFBIHBIH YCTIHI KabaTel 10-15 cm
JKOHE J1ajia TOIBIpaKTapbIHbIH opTa Kabatel 20-150 cm eTe coptaH. Tombipak Xmopibl-cyiabhaTieH
COpTaHIaHFaH: OJap/blH Ke01 — HATpUi, MarHui, KaJIbLIUN, KYKIPT KBIIIKBLUTBI TY3bI.

COHJIBIKTaH Kepre OpraHUKAIbIK KOHE MUHEPAIIBIK THIHAWTKBIILTAp, dCipece a30T EHTri3y
KaxkeT. Tomblpakrarsl KapamripikTig memmiepi 0,5%-nan 3-4%-ra neifin aybITKUIbL. TOMBIPAKTHI
a30TICH OalBITY YIIIiH OYpIIAKTHI IaKbLIIap MEH Oezie ery kepek [5].

Coipapust ©3eHiHIH CYbIHBIH a3aloblHa OalIaHbICThI TAOUFAT ©3repicKe YIIbIpaabl. Tombipak
Ka0aThIHBIH CYBI TEPEHIETI, TOMBIPAK KECIHIICIHIH )KOFapFbl KabaThl Kyprar, rpaduTTiH eCciMIiKTep
CHUETI, a3bIM-TO3/IbI.

A¥iMakTa KaJbITaCKaH aHa THIPOJIOTHUSUIBIK PEKUM TOIBIPAKTHIH (PU3UKAIBIK-XUMUSITBIK
KACHETTepl MEH TOIBIPAK KYHApPbIH KYPAWTBIH AJIEMEHTTEP/AIH CHIIAaTbIHA KEpi oCepiH THTI3i.
TomnbipakThl THIFBIBABUIBIFE 1,31-1,35 /™% nen 1,35-1,44 T/M-Ke JediH apTThl. TONBIPaKTHIH €H
TemeHri buTFan ChIABIMIBLIBIFE (ETBIC-HB)-32,9-35,4% apaneifpiHga e3repai, TaHanTapAarsl
ETBIC tanmsuisix 195-472 Mo/ra apaJIbIFBIHA OOJIIBI.

AybUTIHIapyalibUIBIFBIH - 1aMBITYABl FBUIBIMH HETi3JIEMeNiepci3 iCKe achlpy OapbIChIHAA
KYPIIITIK eric keyieMi OakplIaychl3 KeOewin, KOKeHiC, Oakilna, >KeMIC-)XKHIEK, Mall a3bIKTBIK
JAKbIIIap eryre KoJaiibl KYHapssl TOYIp sKepJiepIiH KOIIIUIIr KYpITiKKe aifHabI.

Onparad MbIH TeKTep OyTaybl JKWJE, IEHTresl Toraiap, 1meO0l KaiblH MIAa0bIHABIK TeH
KalIIbIM Jkepiiep aianslin, Kypim eriiai. Kypimri 6ip MaychlM FaHa €ril, TacTarl KeTKEH JKepJiepi
Ty3 0actbl. ChIpiapHsi ©3€HIMEH KEJTreH a3faHTail cy Tyrejjei KypiliTiH aThl3blHAa KYHbUIABL. By
“kelmneni” eric SKOHOMHUKANIBIK TYPFbIIAH JaMbITyFa Kepl ocepiH Turizai. OcbliaH cyapMaibl
erHIIUTIKTI HHXXEHEPIIIK JKylere Kellipy KaJlbIITacThl [6].

TonblpakThlH TaOWFM KyHapblH KalWTa KaJIlblHa KENTIpy MYMKIHJIKTEpPI MEH
epeKIleTiKTepiHe Kapail aybullIapyallbUIbIFBIHBIH SKOJIOTHsIMEH OallaHbICThI yuI TYpi Oap [7,8]:

1 - aybunmapyambUIBIK ©HIPICIH TOMBIPAK KYHApBIH €CEeNTeMel XYprisy — TOMBIPAK
KYHapBIHBIH KalTaJaH KaIMbIHA KETyl TOJIBIK OOJMaiabl. byl KOMMEPIUSIBIK OHIM OHJIIPTeH/IC
OpBIH aJaJibl;

2 - aybUIIIapyanibUIBIK OHJIIPICIH TOMBIPAK KYHApPBIH KAJbIHA KEITipe OTBHIPBI KYPTi3y -
JKEpJIi THIHAWTYFa KaJIJIbIpa OTHIPHIN Maiiianany. by TonbIpak KYHapbIH CaKTalabl )KOHE TaOUFATTHI
KOpFauIbl;

3 - aybUIIAPYaLIbUIBIK ©HIIPICIH TAOUFATTHI KOPFail OTHIPHII XKYPIri3y - TOMBIPAK KYHAPBIH
TOJIBIK KaJITbIHA KEJITIpEe/Ii.

ETiHIITIKTIH MHTEHCUBTIK JKOJIJIaPMEH JKYPri3iiyi, TOMBIPAKTHIH OHIMAEpPI MEH KOpIIaraH
OPTaHBIH MMECTHIUATEP MEH MUHEPAIIBI THIHAUTKBIIITAD TY31apPHIMEH JaCTaHYHI - KEPIiH a3ybIHbIH
Heri3ri cebenrepi. KonmaHpicTarbl eTiHIIUTIK JKYHECIH KeIIeHIl Tanuaid Kelle ONeMIIK JaMbIFaH
eniep FalbIMAAPbIHBIH ErHIIITIKTEe XUMHUSUIBIK 3aTTap bl KOJAaHYAbl 0ac TapTybl YCHIHBII OTHIP —
OJlap «OPTaHHUKAIBIKY, «ATbTEPHATUBTIK» HE «OMOJOTHSUIBIKY CTIHIIUTK Aen arananbl. by skepae
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0acThI pesjIi aybICIABI €TiC aTKapyhl THIC — T€3 YaKbITTa ajiaM Oanachl MaliJaiaHaThH a3bIK-TYJIK
KypaMbIHAa aJaMfa 3UsSHABI 3arTap (NeCTHLMATEP, ayblp MeTajjap, HUTparrap Tarbl Oacka
KOCTIajap) MeJILIEpPiHiH apTa TYCYiH >KOHE TONBIPAKTHIH SPO3USFa YIIbIpAN, aybUIIIApyallbUIbIK
OHTIPICIHE J)KapaMChI3 KYWUT'e KOITyiH TOKTAaTaIbl.

Kazak TompIpakTaHy %oHE arpOXUMHUS FEUIBIMHU 3€PTTEY MHCTHTYTHIHBIH MOJIIMETI OOUBIHINA
TONBIPAKTAFbl KEHOIp XUMUSIIBIK 3JIEMEHTTEP MOJIIIEP] IMIEKTI MeJepaeH (pyKcaT eTUITeH MIeKTi
ol Oepinrer morbipaap - LK) Gipreme ece aptkan. Kpi3putopaa o0bickiabiH [luen aynans
aliMaraHbIH TONBIparbiHAa: KoprackiH (PB) memmepi -2,1; aukens (Ni) 2,2 HIKII apansireiaaga
apTHIK OOJIBII MIBIKKAH.

ANMAaKTBIH TONBIPAKTAPbIHBIH €10yip KeJieMl COpTaHJaHFaH TOIbIpakKa »aTaabl. Kypim
erinren >xepaep 90-110 kyH Oolibl cy Oachin ’kKaTKaHHAH COpPTaH JKEpJEPIiH ©31 Je Ty3dapblHaH
apBUIBIN, 631HEH KEHiH eriIeTiH KypFaK JdaKbUIaap YIIiH O0ipaeH-01p jkapaMIbl )Kepre aiHalabl.

Kypiur aysicniansl erici — TONbIpaKk KYHAPJIBUIBIFBIHBIH JKBUIIAH )KbUTFA apPTYBIH KAMTaMAacChI3
€Tyl THIC — KYPIIITIH €H >KaKChl aliFbl TaKbUIbl KOII KbULJIBIK >KOHBIIIKA MEH TYHEKOHBIIIKA €KEeHIH
KopceTTi. AJIFbI JaKbUIIAPIbIH TOMBIPAK KYHAPJIBIFBIHA OCEpi, TOMBIPAKTHIH JKBIPTY KaOaThIHIA
KaJJAbIPAThIH TaMbIp KaJNIABIKTAPBIHBIH MeJIIepl TOMBIpAKTa OPraHUKAIBIK 3aTTapAbl MO Ty3iIl
KUHAUTHIHBI aHBIKTAJI/IBL.

Ke3 xertkizy wmakcateinna Kpi3buiopaa cyapmanbl ayMarblHOa oOpHaiackaH, [llaran
cyapMaibl JKepiHAe YII >KBUIIBIK KYpIll €TifireH TaHanTaH, Kypill eryJaeH o0JeH miapliaraHHaH
KEWiH J>KOHBINIKA €KKEH |-KbUIABIK; 2-)KbUIABIK >KOHE 3-)KbUI JKOHBIIIKA €rilm Kypill eryre
JabIHIATFaH JKEPJCH TOMBIPAK YITUIEPiH ajbll, apHaibl 3epTXaHana 3epTTenai. Tombipak yariiepi
onicremere coalikec 3-typii teperaikre: 0-20 cm; 20-35 cm xoHe 35-50 cM anmbIHbL.

TonpipakTarsl Kapamiipik MeJmiepi opTamia ecemmeH 3 JKbUT Kypilll eruireH TaHamka
KaparaHJa, aybICIajbl eriHIIUTIK XKeperi TaHanTapa >KOFapliaHFaHbl OalKanabl.

3-KbUT OOWBI KYpIII €TUIreH TOMBIpAaKTa TY3IbIH MaibB3IbIK Kepcerkimi 0,36-50 cm-re
nerinmi treperaikre 0,29 %-ra Temenaeret. bip KbUIIBIK )KOHBIIKAIBIKTA, 0-20 M TepeHILTIKTE —
0,39%; 20-35 cm Tepenmimikre — 0,37%; 35-50cm Ttepenmimikre — 0,5% Ttemenmeren. Exi
JKOHBIIKaNbIKTa Ty3 Memnmiepi 0-20 cm — 0,43%; 20-35 cm-ne — 0,36%; 35-50 cm ge — 0,40%-ra
TemeH iereH. Ce0ed1 Kypilll JAKbIIbl CyMEH OacTBIPBUIBIN OCETIHIIKTEH TONBIPAK KYPaMbIHIAFbl TY3
MeOJIIIIepl TOMBIPAKTHIH OETKI KabaThiHAA TOMEH, ajl >KOHBIIIKAIBIKTAp/Aa TOMbIPAK KYpPaMBIHIIAFbI
TY3 MeJiepl OipTIHAEH KOFapbl KOTEPIITeH I OaliKaiaabl.

Aybicnanbl ericTiH l-ra xonmanepUFaH cy wMemmepi 23000-11380 M-re IeHiH, ai
MUHEpaIAbl THIHAUTKBILTAp Memmepi Nisg Pi1gg kr/ra nenreriinen Ngy Pgo Kr/ra neHreitine neiiin
TeMeH ieli. byl aypicnanbl eric TaHanTapblHAAFbl TOMBIPAKTHIH AKOJIOTHUSIIBIK KOHE METHOPATUBTIK
JKarJalblH JKbUIJAH KBUIFA Y3[IKCI3 KakcapTaabl. byn opOip mapyambUIbIKTBIH, (pepMepaepiix
TaHJAalN ajJfaH aybICTaJbl €ric YINTici, eriHIIUIIK XKYHeCIHIH Y9KOHOMUKAJBIK THUIMIUIITIH apTTHIPHIT,
TOTIBIPAKTHIH KOHE KOPIIIAFaH OPTAHBIH dKOJOTHSUTBIK KaFJaibIH dKaKCapTybl THIC.

MenuopaTuBTi TaHaNKa OpHAJTACKAH JaKbUIIAPJBIH TaMbIPbl TOMBIPAKTHIH THIFBI3IBIFbIH
OOCEHCITII, TOMBIPAKTHI KyMmcapTanabl. TombIpakThiH 0-40 cM KaOaTHIHBIH KOJEMIIK MaccCachl
Oipmama 1,15 - 1,28 r/em® apasbIFbIH/A KSHIICH/II.

Tomblpak KyHapibUIBIFBIHBIH 0acTbl KOPCETKIMITEPIHIH Oipl — OHBIH KYBICTBUIBIFBI.
Tanantap TOMBIPAFBIHBIH KYBICTBUIBIFBI €19Yip kKorapbl: 54,9 — 57,4 % apanbirbiHIa OONIBI, OV
apra, parc ne KplTaid OypIliarbl €TriireH TaHamTap. AJl Kypilll YaKbIThUJIbl €rUIT€H TaHarTapAarbl
TOMBIPAFhI THIFBI3AIBIN, TUIMII KYHAPIBIKTHIH KAJIBIITACYbIHA KeP1 OCEPiH TUTI3ETiH1 OOMIBI.

Conbimen, 3eprrenren aymakta ETBIC (HB) 32,9-35,4% apanbirbiHga e3repeii Hemece
ETBIC-tarpl butFanm kopel 668-1725 M/ra apanbIFbIHA ayBITKUIBL. AWMaK ©CIMIIKTepiHIH
JaMYbIHBIH Oip/eH-01p KepCeTKilll aya-palbIHbIH >KbUIABIK OyllaHybl aTMOc(epasblK >KaybIH-
HIAIIBIHHAH apTHIK OOJybIHa OalIaHBICTBI, CYMEH KOTEPUIreH TY3 TOIBIPAKThIH OETKi KabaTbIHIa
KaJIBII, Cy OyFa aifHaJIBIT KeTe/i Je copiap maiaa 6onaapl. TombIpak KYpaMbIHIA TY3 MIEKTEH THIC
Ken 0onybIHa OalIaHBICTEI MYHA TY3Fa Ja, KYPFAKIIBUIBIKKA 13 TO3IMI1 ociMaikTep 6ackiMabl. O
OCIMIIKTEp KYPFaKIIBUIBIKKA OCHIMICHIN KamblpaKTapbIHBIH OOMBIHA IIBIPBIHABI MOJ JKHHAI
TIpLIUTIK eTyre OeifimMuenreH.
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YK 631.674

OIIEHKA IPUMEHUMOCTU TEXHUYECKHUX CPEJACTB
OPOIIEHUA JOXKIEBAHUEM B IPEATOPHOM 30HE
IO KHOI'O PETUOHA PK

Kyprebaes b. M., maructp c.-X. HayK, Hay4HbII COTPYAHUK,
Mamyues P. A, Mianmui Hay4Hbli COTPYJHUK
TOO «Kazaxckuil Hay4HO-HCCIIEIOBATEIbCKUI MHCTUTYT BOJTHOTO X035 CTBaY,
r. Tapas, Kazaxcran

[Ipenropuas 3ona fora Kaszaxcrana, XxapakTepU3yIOTCS KaK MPaBUIO HAIUYUEM OOIBIIOTO
KOJTMYECTBA MaJIOJACOUTHBIX BOJHBIX MCTOYHHKOB, CIIOCOOHBIX OpOIIATh MOJMBHBIC TUIOMIAAN He-
Oompimmx pazmepoB (5 — 30 ra), ogHako 00IIee KOTUYECTBO 3€MeNb, C BO3MOYKHOCTBIO UX MOJIMBA
MIPU TTOMOIINA MAJIOJICONTHBIX BOJHBIX HCTOYHUKOB, 1O 10Ty Ka3zaxcrana coctasnsier 6osee 250 ThI-
CsIY TEKTapoB.

OTH 3eMJTH KaK TIPABUIIO HEOOIBIIMX pa3MEPOB CO CIIOXKHON KOHPUTYpaIeil 1 UMEIOT 3Ha-
YUTENbHBIC YKIOHKI. [IprMeHeHue CyIecTBYIOMEH TEXHUKH MOJINBA, KOTOpas yIOBJIETBOpsIa OBl
arpOTEXHUYECKUM TPEOOBAHUSM BO3/ICIBIBAHUS CEITbCKOXO3IMCTBEHHBIX KYJIbTYpP Ha 3€MJISIX TIPE]I-
TOPHOM 30HBI, SIBISIETCS MPOOIEMATHYHOM.

[IpoBeneHHBIN aHAIU3 TEXHUKUA OPOIICHHWS, MPUMEHSIEMON B MPEATOPHOW 30HE, MOKa3all,
41O HambOOoJee MEePCIEeKTHUBHBIM CIOCOOOM TOKa sIBIsETCs nokaeBaHue. OIHAKO CYyNIECTBYIOIAS
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JOKJEBAIbHAS TEXHUKA UMEET BHICOKYI0 MHTEHCUBHOCTH JIOXKS, U HE MOXKET OBITh HCIIOJIb30BaHA
M3-32 BO3HUKHOBEHHMsI BOAHOM 3po3uM NouBbl. Ha Bce BUABI CYIIECTBYIOIIEH TEXHUKHA OPOLICHHUS
pa3paboTaHbl U YTBEPKICHBI arpOTEXHUYECKUE TPEOOBAHUS, CPOK JIEHCTBUS KOTOPBIX OIPaHUYCH,
TaK KaK TeXHHUKa HEMPEPHIBHO COBEPILIEHCTBYETCS a, CJIEJOBATENBHO, MOBBIIIAIOTCS U TPeOOBaHUS K
HEH.

[IpoBeneHHBIE HAMM MCCIIEIOBAHUS 10 BOJHOM 3pO3MH MOYB IOKA3aJIM, YTO MPU IOIUBE
JOKJICBAHUEM OCHOBHBIMU (DaKTOpamu, BIUSIONIME SPO3HH TIOYB SIBJISIFOTCS: SHEPreTUYECKHE Ta-
pamMeTpbl UCKYCCTBEHHOT'O JI0XK/IS; €r0 JUIMTEIbHOCTh; YKIIOH; JUIMHA; JopMa CKIIOHA; TPOTUBOIPO-
3MOHHBIC CBOWCTBA MOYBBI U paCTUTENHHOCTH [1]. C y4eToM BBIIIECKA3aHHOTO B CIIOKHBIX pelbed-
HBIX YCJIOBHSX TEXHHMKA IOJIMBA JOKIEBAHUEM JIOJDKHA UMETh MHTEHCUBHOCTH JIOXKs, HE IPEBBI-
HIAFOIIYIO JOMYCTUMYIO, OOECIICUMBATh YBIAXKHEHUE MPU3EMHOTO CJIOS BO3/IyXa U KOPHEOOHTaeMOi
30HBI PACTEHUH C UCKITFOYEHHUEM TOBEPXHOCTHOTO CTOKA M (PMIIbTPAIIHH.

Co3nanue B MPU3EMHOM CJIO€ MUKPOKJIMMAaTa (TOBBIIEHUE BIQKHOCTU MPU3EMHOIO CIIOS
Bo3ayxa Ha 1,5-2,0% u ymeHblIeHHE TemIlepaTyphl MPU3EMHOro cios Bo3ayxa Ha 2,0-4,0%) mo-
3BOJIUT JIOOUTHCS YIYUIICHHUS YCIOBUN JJII POCTA M PA3BUTUS PACTCHUM.

[Ipu monuBe n0Ka€BaHUEM BOJHAS HPO3US [TOYB BOZHUKAET BCIEACTBUE MOJA4YH BOJIbI C UH-
TEHCUBHOCTBIO, TMPEBBIIIAIONICH BIUTHIBAIOIIYIO CIOCOOHOCTH MOYBBL. COONIOJEHUE paBEHCTBA
9TUX XapaKTEPUCTHUK SBIIETCS OCHOBHBIM yCIIOBHEM MOJMBa 6e3 00pa3oBaHUs CTOKA M CMbIBA M0Y-
BbI. IHTEHCUBHOCTH JJOXK/IS, PABHYI0 HHTCHCUBHOCTH WH(MWIBTPAIIMU BOJBI B IIOYBY HA3bIBAIOT J[0O-
nyctumoi [1].

B nacrosiee BpeMs ucclieoBaTeNN PEKOMEHAYIOT MPU YCTAHOBJICHUH JIONMYCTHUMBIX WH-
TEHCUBHOCTEU JOXIS YUYUTHIBATH TAKKE IJIOTHOCThH MOYBBI, PACTUTEIBHBIN MOKPOB U YKJIOH OpO-
IIAEMOT'0 y4acTKa.

CormnacHo 3TUM peKOMEHAAIUsAM, Ha CKJIOHaX ¢ YKIOHOM (0,12 BKIIOUMTENBHO, 10MyCTUMAst
WHTCHCUBHOCTD JOXIS JIIs JierkuxX 1mo4B cocrasiser 0,13-0,85 mm/muH, cpeqaux 0,04-0,42 u 1s-
xenbix 0,02-0,09 mm/muH [1]. OTH pekoMeHJaluK ClIelyeT paccMaTpUBaTh, Kak MpPUOIMKEHHBIC
M3-32 U3MEHYUBOCTH SHEPTETUUECKUX MapaMeTPOB JOXKIs, CTPYKTYPHOCTH, BIAKHOCTH U XapaKTe-
pa 00paboOTKM TOYBHI, a TAK)KE OT BHAA M CTAANH Pa3BUTHS pacTeHHil. [loaToMy Benmu4uHy 1omyc-
TUMOW MHTEHCUBHOCTH JOXS U3-32 €€ MHOTO(AaKTOPHOCTH OJIHU aBTOPHI MPEJIaraloT ONpeaeisaTh
B Ka)XJIOM KOHKPETHOM CIIy4ae 3KCIEPUMEHTAIbHO, a IPYTUE€ PACUETHBIM ITyTEM.

OrmpezenieHne AOMYCTUMON WHTEHCUBHOCTH IO PACUETHBIM METOJIOM Pa3JeisaioT Ha JBe
rpynnsl. [lepBast ocHoBaHa Ha MPUMEHEHUH YpaBHEHU HH(PIILTPAIIMKA BOJBI B TOYBY, B OCHOBHOM
dopmynel A.H. Koctsikosa [1, 2], a BTopas 6a3upyeTcst Ha ypaBHEHUSIX JUIsl pacueTa BpEMEHH J10
00pa3oBaHMs CTOKA B 3aBHCHUMOCTH OT MHTEHCHBHOCTH, pa3Mepa Karmelb JOXIs U MoKazaTess BO-
JOTIPOHUIIAEMOCTH € YYETOM M3MEHEHHS JIPYruX CBOWCTB MOYBHI [3, 4]. O1HaKO MHOTHE UCCIIENO0-
BaTEIU TMOJl AOMYCTUMON HHTEHCHUBHOCTBIO IO MOHMUMAIOT MHTEHCHUBHOCTH JOX[A, KOTOpas
oOecrieunBaeT B JIaHHBIX YCJIOBHUSX paclpesieieHue pacuyeTHOW HOPMBI MOJIMBa 0€3 CTOKa BOjbL. B
TaKOM OHMMAaHUU JOMYCTUMAas UHTEHCUBHOCTD O/ TepseT GU3NUECKUN CMBICT KaK MMOKa3aTelb
TOJIBKO WH(HUIBTPAIIMOHHOW CIOCOOHOCTH TIOYBBI M 3aBUCHT OT MHOTHUX (DaKTOpOB, 00ycClaBiIu-
BaIOIIUX pacrpeesieHue 3aIaHHO HOPMEI MonBa 0e3 00pa3oBaHMs CTOKA (YKJIOH, BIAarOEMKOCTh
MaxOTHOTO CJIOS ¥ T.1I.).

Omnpenenenre BEIOOPA BETUYUHBI TOMYCTUMOM HMHTEHCUBHOCTH JIOKIS OOBIYHO HE0OX01uMa
JUIIH 7Tt BBIOOpA TOW WIJIM MHOW JTOXK/IeBAIbHOM TeXHUKH. OHAKO Ha MOYBAX CPETHETO U THKEIO-
0 MEXaHHYECKOTO COCTaBa BEJIMYMHA JOMYCTUMBIX MHTEHCUBHOCTEU JOXISI B OOJNBITHHCTBE CIY-
YaeB MEHBIIE 3HAYCHHUH CPETHIUX MHTEHCUBHOCTEH JTO/ISI MHOTHX OT€UYECTBEHHBIX JOK/IEBATbHBIX
MAaIIMH U YCTAaHOBOK. B 3THX ciydasix 0OBIYHO Ha3HAYAIOT JIOMYCTUMBIE (TIO YCIOBHIO 00pa30BaHUS
CTOKa) MOJIMBHBIE HOPMBI, YTO BBI3BIBACT M MIPAKTUUYECKYIO IEJI€CO00pPa3HOCTh TIepexoa K MPOrHo-
3UPOBAHUIO IPO3HUOHHO-A0MYCTUMBIX HOPM MOJIUBA.

Pacuer 3p03M0OHHO-TONMYCTHUMBIX MMOJTUBHBIX HOPM 3aKIJIFOYAETCS B OMPEACICHUH TTPOIOJIKH-
TEIHHOCTHU MEePUOJIa BOUTHIBAHUS A0 00pa30BaHUS CTOKA MPH 33JaHHON MHTEHCUBHOCTHU JO0K/EBa-
HUSI. AHAJIU3 METOJMK YCTAHOBJICHUS 3PO3MOHHO-JO0MYCTUMBIX MOJUBHBIX HOPM [1] moka3bIBaeT o
CYILIECTBEHHOM BJIUSIHUM HA HUX MApaMETPOB JIOXK/SI U YKa3bIBAET HA MPUBEACHUE B COOTBETCTBHUE
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JOKIEBAITBHBIX MAIIMH M YCTaHOBOK, M0 MHTEHCHBHOCTH C YYETOM BIHTHIBAIOIIEH CITOCOOHOCTH
MOYBBI, TyTEM COBEPILIEHCTBOBAHMS TEXHOJOTUU U TEXHUKH TOJIMBA.

Jlyis mpoBenieHusT TIOJMMBOB 0€3 00pa30BaHUs CTOKA COBPEMEHHBIMHU JOXICBAILHBIMH Ma-
HNIMHAMU TPUXOJIUTHCS OrPAaHUYMBATH MOJMBHYIO HOPMY OIpPEAEIEHHOM AOMYCTUMOMN BETUYHHOM -
CJI0€M BOJIbl, KOTOPBIN pacrpeeisieTcsi B TCYeHUE BCETO MOJIMBA € 3aJaHHON MHTEHCUBHOCTBIO J10-
x5 6e3 o0pa3zoBaHus cTOKa. J[J1s1 ’TOro HEOOX0AUMO, UTOOBI ITPOBE/ICHUE MTOJMBOB C HHTEHCUBHO-
CTBIO JIOXKS, HE TPEBBILIAIONIEH MAaKCUMAIBbHYIO, MOTJIO Obl CIIY’)KHUTh OCHOBHBIM IapaMeTpoOM IO
CHIDKEHHUIO CTOKA Ha OPOIIaeMOM ydacTke u cOpoca MoJuBHOM BOJHI [5, 6, 7].

HeobOxomuMoe kadecTBO M 3PPEKTUBHOCTD TOKICBAHUS 00ECIICUUBAIOTCS TOJBKO MPHU TO-
JMBE JOCTOKOBBIMH HOPMAaMH, MO3TOMY IOJHMBHAas HOpMa MOKET OBbITh MEHBIIE Ha TSKENBbIX U
0oJIbIlIe HA JIETKUX 0 MEXaHUYECKOMY COCTaBY Mo4yBax. Bo Bcex cilydyasix TEXHOJIOTHYEcKass HopMa
M0JIMBA J0XJAEBAaHUEM HE JI0JKHA IIPEBBIIIATH JOCTOKOBYIO (3PO3UOHHO - AOMYCTUMYIO) HOpMY [2]:

" P/ (M’W) W

rae: M- JOCTOKOBasl MOJHMBHAS HOPMA, MM;
P- mokasarens, XapaKTepU3YIONINI BIUTHIBAIONIYIO CIIOCOOHOCTH MOYBHI, MM, KOTO-
pBIN B 3aBHCUMOCTH OT BoJlonpoHuIiaeMocT coctasiser (o H.C. EpxoBy), MM;
p- MHTEHCUBHOCTH JIOXK]IsI, MM/MUH;
d- cpenHuii TUaMeTp KaruTk JOXKIsA, MM.
[TokazaTenb, XapaKTepU3YIOIIMI BIUTHIBAIONIYIO CIIOCOOHOCTH IMOYBBI B 3aBUCUMOCTH OT
BOJIONIPOHUIIAEMOCTH, MIPUBEICH B TaOJIHIIE.
Heo0xommMo y4HTHIBaTH CIEAYIONUE OOCTOATEIBCTBA, YTO €CJIM JOCTOKOBAas TOJUBHAS
HOpMa MOJy4YaeTcss MEHbIIIE PacueTHOM, BEIUUCICHHON MO (opMylie, TO pacieTHYI0 HOPMY peau-
3YIOT 32 HECKOJIbKO TE€XHOJOTUYECKHUX MPUEMOB, HE MPEBBIIIAIOIINX JTOCTOKOBYIO. B KOHKpETHBIX
YCIOBUSAX JOCTOKOBAs HOpMa 3aBHCHUT B OMPECIEHHON CTETeHU TakKe OT YKJIOHA OpOIlaeMoil mo-
BEPXHOCTH, TPEANOIUBHON BIIAXXHOCTH MOYBBI U COCTOSIHUS arpodoHa (pacTUTEIHHOTO MOKPOBA,
CJIOKEHHUSI U TJIOTHOCTH MOBEPXHOCTHOTO cJosl ouBhl). [ToaTOMY HX clieyeT KOppeKTHPOBATh.
Tab6numa - [TokazaTens, XapaKTepU3yIONIUK BIUTHIBAIOIIYIO CIIOCOOHOCTH MOYBHI B 3aBUCUMOCTH OT
Bopomnponunaemoctu (mo H. C. EpxoBy), mm.

BononponunaemocTs Chibtias i 04CHb Xopomas Cpennss Crabast u oueHs
AOTIpOHH CHJTbHAS p pen criaGast
IToka3zatens P >90 60-90 30-60 <30

B npearopusix ycnoBusax Kazaxcrana, xapakTepu3yromuxcsi 00JIbIIUMU YKIOHAMU MECTHO-
cTH, 0co00€ BHUMaHUE HEOOXOAMMO OOpaTUTh HAa KAYECTBO JOXKIs, UCKITIOYAIOIIEe BOIHYIO IPO-
3UIO IIOYB.

BriOupas TexHHYECKHE CpelCTBa JIOXKACBAHUS CIEAyeT YYHTHIBATh TOT (DAKTOp, UTO UEM
BhIIe pabounii Harop H u menbIe quametp d Hacagok, TeM MeEHBIIe quaMeTp Karu qoxas. Cie-
JIOBATEJILHO, JJIS ITOBBIIIEHNS KayecTBa JOXKAS HE00X0auMO, YToOkI oTHoNIeHHe H/d ObLITO He HIKe
MUHUMAJIBHO JOMYyCTUMOro 3HadeHus. Hanpumep, npu otHomenun H/d=2000 noxap nMeeT yaoB-
neTBopuTenbHOE KadecTBo, mpu H/d He menee 2400, 10Kap MPUTOICH IJIs OPOIIEHHUS JIETKOIIOBpE-
KIJAEMBIX KYJIbTYP U IUIOXO OCTPYKTYPEHHBIX IOYB, a MPU 3HAYEHUSX MEHbIIE MUHUMAJIBHO JO-
MYCTUMBIX 00pa3zyeTcs JOKIb PA3HOPOJHON CTPYKTYpHI, T MPeo0IalaloT KAl OOJBIIEro aua-
MeTpa, a CPeIHUM JuaMeTp 0Kl MaKCUMalbHbIN. PacueTHble moka3aTenu BOUTHIBAHUS U J10CTO-
KOBBIE HOPMBI TMOJIMBA CEIBCKOXO035UCTBEHHBIX KYJIBTYpP (3€pHOBBIE KOJIOCOBBIE, KYKYypYy3a, KapTo-
¢enb, MHOTOJICTHHE TPaBBI, KallyCTa, TOMATHI, OTYPIIbl) JOXKIEBATHHBIMU MAaIIMHAMH B YCIOBHUSIX
MIPEATOPHON 30HBI MOKA3bIBAIOT, UTO XapaKTep MU3MEHEHUs moka3areis P U J0CTOKOBOW HOPMBI T10-
JUBA B TEUEHHE BEreTAlMOHHOTO MEPHO/Ia IO BCEM CEJIbCKOXO3SMCTBEHHBIM KYJIbTypaM MPUMEPHO

210




oanHakoBble. OHU MOBBIIIAIOTCS OT MUHUMAJIbHBIX 3HAYE€HUN B Ha4aJle OPOCUTEIBLHOTO NIEPHO/ia 10
HEKOTOPOr0 MakKCUMyMa K MOMEHTY IOJIHOIO HOKPBITHS IMOYBBI PACTUTEIBHOCTBIO, a 3aTEM [0
KOHIIa OPOCUTEIILHOTO NIEPUOJA MEIJICHHO CHUXKAKOTCS.

BoIBOIBI ¥ NTpeIOKEHUS:

1. HecooTBeTcTBHE MEXTY HHTEHCUBHOCTBIO JOXK/S JT0KACBATHLHON MAIlIMHBI U CKOPOCTHIO
0e3HaNOPHOrO BIUTHIBAHUS BOJIbI B MOYBY SIBJISIETCS OCHOBHBIM (JPaKTOPOM, BBI3BIBAIOIINM BOJIHYIO
APO3HUIO IOYBBI IPU OPOLIEHUHN JTOKIEBAHUEM.

2. BeiOop A0k /1€BaIbHBIX MAIllMH M YCTAaHOBOK ISl CIIOXKHBIX pPelibe(poB B MPEATrOphsX FOra
Kazaxcrana nomkeH orBedaTs 1O IMapamMeTpaM MHTEHCHUBHOCTH JOXKAS HUXKE JTOIMYCTUMOW BEJIMYU-
HbI C Y4€TOM MECTHBIX yCIOBUH.

3. [IpeaBapuTesibHOE YBIQXKHEHUE MOYBBI MAJION MOJIMBHOM HOPMOM MO3BOJIUT YMEHBIIHUTh
3pO3UIHBIE MPOLECCHI PU MOJIHUBE JT0KIECBAHUE.
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VIK 626. 82; 626.823.54

TEXHOJIOTMYECKHUE ONEPALIMA U TPEBOBAHUE IPU JJUCKPETHOM TEXHO-
JIOT'U OPOIIIEHUS

TarrubaeB X. A. kaHauaat Texuuueckux Hayk, Kaagaposa C. M. kaHIU1aT TEXHUYECKUX HAYK,
Hxkabaes K. E. m.u.c., Kaau A.C. Maructp TeXHHYECKUX HAYK,
Ycepos K. M. kouctpyktop IlI-xareropuu
Kazaxckuit HUM BonHOrO X03s510CcTBa, I. Tapas, Kasaxcran

B ycnoBusix orpaHu4eHHOI0 JI0CTYyINa K BOJE U HapacTarollero ee Jeuiura B pecrnyOnmke
KazaxcraH OCHOBHBIM BH/IOM OPOLIEHMSI CEJIbCKOXO3AHCTBEHHBIX KYJIbTYpP OCTA€TCSl IOBEPXHOCT-
HBI moauB 1o O6opo3gam. Ha 95% opomiaemblx 3TUM CIOcOOOM 3eMellb MOJIUB MPOU3BOIUTCS
BPYUYHYIO M3 BpeMeHHON opocurtenbHoi cetu, KIIJl TexHuku mnonuBa 3aech He npesbimaet 0,54-
0,69 [1]. Huzkwmii K03 (GHUIHEHT [MOJE3HOTO MCITOIb30BaHMsI BOJbI BBIHYKIAET BOJAOIOIb30BATEIEH
YBEJIMYUBATh pa3Mepbl Bojo3abopa Ha 30%, 4TO MPUBEAET K CHUKEHUIO OPOCUTENILHON BO3MOKHO-
CTH UCTOYHHMKOB OPOLICHMS W COKPAILEHHIO IJIOLIAIU MOJUBHBIX 3emenb [2]. [Ipu atom neguuut
BOJIBI, JIETpasialisl OpoIIaeMbIX 3eMenb M Hed(p(eKTHBHOE ynpaBieHHE 3€MEIbHBIMU U BOJHBIMU
pecypcamMH Ha OPOCHUTENIbHBIX CUCTEMAaX MOXKET CTaThb OCHOBHBIM NPENSATCTBUEM Ul YCTOWYMBOIO
COLIMAJIbHO-3KOHOMMYECKOT0 pa3BUTHUS pernoHoB Kaszaxcrana. PemieHue 3THX 3a1ad CTaHOBUTCA
aKTyalbHOH, 6€3yCcI0BHO, TpeOYyeT NMPOBEAECHUS PACHIMPEHHBIX HAYYHO-TEXHUUYECKUX U MPOEKTHO-
U3BICKATEIIbCKUX MCCIICJOBAHUN.

Ha cerogssiiiHuii 1eHb, B yCIOBUSAX HU3KOI'O YPOBHS HKOHOMHMYECKOI'O COCTOSIHUSL KPECThb-
STHCKUX XO3SIMCTB MEPBBIH IIar B peHICHUU IPOOIeMbl aBTOMATH3allMK HEOOX0IMMO HAaYWHATh C ca-
MOTEYHOH MOJMBHOM ceTH, 000pyays ee CpeJCTBaMU BOJOPETrYJIUPOBAHUS U BOJOpACIpEIEICHUs
BO BPEMEHHBIX 3€MJISTHBIX OPOCUTENSX, BEIBOJIHBIX M TPAH3UTHBIX 00pO31ax.

Jlns oOecrieyeHHst yCTOMYUBOCTH U 3(()EKTUBHOCTH BEIEHUS CENIbCKOro X03siCTBa, MpUMe-
HSIEMBIE BO BCEM MUpPE COBpeMEeHHbIE, 3((HEKTUBHBIE METO/Ibl, TAKHE KaK Ja3epHasl (BbICOKOTOUHAs)
IUIAHUPOBKA 3€Melb B KOMOMHAIMM C BOJOCOEpEraromyMu METOJIaMH IOBEPXHOCTHOTIO I0JIMBA
(IMcKkpeTHasi TEXHOJIOTHS MOJIKBa 10 00po37aM), JOKHBI ObITh aAalTHPOBAHBI U BHEJPEHBI B Me-
CTHBIX ycaoBusx [2, 3].

Buenpenue nuckpeTHON TEXHOJOTHMH TIOJIMBA MO OOpO3/JaM PEKOMEHJIYeTCs Ha XOpPOIIO
CIUIAHMPOBAHHBIX ydacTkax ¢ ykioHoMm 0,0001-0,01. BogompoHuiaeMocTs MOYBBI JKEJNATEIbHO B
npenenax 4-10 cm/yac. B 3aBUCUMOCTH OT YKJIOHA TOJISl ONpENEsieTcs UPUHA MEXKIYPSAAbs: PU
ykione 10 0,005 ona nomkna ObiTh He MeHee 0,9M; npu ykioHe 6omnee 0,005 ve menee 0,7 m. J{nu-
Ha TOJIMBHBIX 00p037 npuHUMaeTcs paBHoi oT 50 g0 300 merpoB (ontumansHbiii 50-150) [2, 3].
JlickpeTHas TEXHOJIOIUs MOJIMBa MO0 6OPO37aM B COYETAHUU C KOMIUIEKCOM arpoTeXHUYECKUX, Me-
JMOPATUBHBIX, XO35IICTBEHHO-OPraHU3alIMOHHBIX U APYTUX MEPONPUSATUI MPU3BaHa 00eCreurnBaTh
ONTUMAJIbHBIE PEKUMBI YBIAKHEHHSI KOPHEOOMTAEMOTO CJI0s TIOYB MO BCEH JJIMHE O0pO3/ C BHICO-
KUM Ka4e€CTBOM U KO3()(PUIIMEHTOM TEXHUKH MOJUBA I MOTYYEHHs BBICOKHX U YCTOWYUBBIX YpO-
’KaeB BBICOKOI'O KauecTBa IIPU SKOHOMHBIX 3aTpaTax BOJIbl, CPEACTB U Tpya. JUcKpeTHas TEXHOIIO-
rUs MoyMBa Mo 60po3naM oOecrneuynBaeT MaKCHMalbHOE CHUYKEHHE MOTEeph BOJBI Ha cOpoc, Iiy-
OuHHYI0 (QuiabTpanuio. Mckimodaer 3po3uio MOYBBL. YIIyUIIaeT aj’palfio aKTUBHOTO CIIOSI TIOYBBI.
Crabunusupyer TeMnepaTypHbIid peskuM nouBbl. Kpome Toro, AMCKpeTHast TEXHOIOTHS TOBEPXHO-
CTHOTO IOJIMBA CHOCOOCTBYET AaBTOMAaTH3aIlMM IPOLIECCOB OPOLICHHUS, MOBBIIICHUIO MPOU3BOIM-
TEJIbHOCTH TPY/la NOJUBAIBIINKOB.

Ka3zaxckum Hay4HO-HCCIIEZIOBATEIbCKUM HHCTUTYTOM BOJHOIO XO3sicTBa pa3zpaboTaHo
TEXHHYECKHE CPEJCTBA YIS MPOBEACHUS MUCKPETHOW TEXHOJIOTHH TONMBa, o 0oposnam (TexHu-
4yecKoe cpeAcTBO ruapoasromarusanuu Bogopacnpenenenus (TCI'B). ITarent PK 3a Nel15059) no-
3BOJISIFOLLETO OCYHIECTBIISATH €ro MPUMEHEHHE Ha MOJUBHBIX Y4acTKaX C Pa3IMYHBIMU IMOYBEHHO-
MEJIMOPATUBHBIMH YCJIOBUSIMH IyTeM OOecledeHUs 3a/JlaHHBIX TEXHOJOTHMUECKUX IapaMeTpoB, B
COOTBETCTBUM C TapaMeTpaMM JUCKPETHON TEXHOJIOIMH IOJIMBA KOHKPETHOTO y4acTKa.
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JIMCKpeTHast TEXHOJIOTUSI TOBEPXHOCTHOTO CIIOCO0a IOJKBA 1O 6Opo3aaM M mosiocam odec-
MeYMBACT KAYECTBEHHBIHN MOJUB 0€3 MOTEPH BOJLI HA COPOC M TIYOMHHYIO (DUIIBTPAIUIO TIPU aBTO-
MaTU3UPOBAHHOM, MEXaHU3UPOBAHHOM II0JIMBE, a TAK)KE C MCIIOJIb30BAHUEM CPEJCTB MaJIOW Mexa-
HU3aluu Takux Kak: [lonmBHas apmaTypa ¢ 3a00poM BOJBI U3 KaHAJIOB U JIOTKOB (CHU(OHBI, IIUTKH,
TpYOKH, IEPEHOCHBIE NTEPEMBIYKH, OTOJIOBKH I 60po3n); IlepeHocHbIe MONMUBHBIE TPYOOIIPOBOIBL;
[TepenocHsbie THOKHE TPYOOIIPOBOABI € 3a00pOM BOJIbI U3 3aKPHITON ceTu; KOMIUIEKT TUCKPETHOTrO
nonua (KJC); ABromaTusnpoBaHHbBIN opocuTenbHbld MoAynb (AOM); TexHuueckoe cpencTtBo
ruapoaBToMatusanuu BojpopacnpenencHus (TCI'B); JluzenpHble HacocHble cTaHmmu: HacocHbie
YCTaHOBKH MOTYT OBITh yKOMIUIEKTOBaHbI nu3enbHbiMu asuratensmu IVECO, LOMBARDINI,
JOHNDEERE, DEUTZ (ot 1 mo 6 numuHapoBbix) u neHTpobOexxHbiMu Hacocamu CAPRARI u
ROVATTI (ot 1 mo 8 cryneH4aThIX).

TexHonornueckue onepanuu U TpeOOBaHUE MPU MOBEPXHOCTHOM TMOJIMBE C MPUMEHEHHUEM
JUCKPETHOM TEXHOJIOTUN OPOLICHUS

Br16op TexHuku U crocoba MIaHUPOBKHU MONA. JlazepHasa niaHuposka, obecrieduBaeT 3¢-
(EeKTUBHOCTh NMPUMEHEHUS arpoOTEXHUYECKUX MPHEMOB, S3KOHOMHUIO OPOCUTEIILHON BOJbI, KauecT-
BEHHYIO YBII&XXHEHHE PACTEHHUI MO BCEMY y4YacTKy, MpeIoTBpalias HEMpOU3BOAUTEIbHBIE MOTEPU
BOJbI M YXY/IIEHUE MEIHMOPATUBHOIO COCTOSHUA 3eMeib. [IoBbIIIaeT Mponu3BOUTENBHOCTh TPYAa
MOJIMBAJIBIIMKOB B 1,5-2 pa3za.

Bri6op criocoba mrannpoBkd. [lmaHUpOBKY TOJIeH MPOBOAAT B CyXO€ BpeMs TOfa - JIETOM,
OCEHBIO MOCJ€ BCIAIIKU IMOJIA Ha 3510b WM BECHOH mepes MoceBOM OAuH pa3 u 2-3 roxa. [Inanu-
POBKE MpEALIECTBYET OYUCTKA IJIOLIAAEH OT TPAaBIHUCTOW pPaCTUTEIILHOCTH U PBIXJIEHUE I10YBBI HA
ryouny 10—15 cm. Henb3st mpoBOAUTh TIAHUPOBKY 1O OYEHBb BIIAXKHOW MOYBE, TaK KaK B 3TOM
Clly4ae BEpXHMM CJIOM MOYBBI CHUJIBHO YIIOTHSIETCS, YTO IMPUBOJUT K CHIKEHUIO ypoxkas. [nuHu-
CThI€ MOYBBI HAMITAIOT HA OTBAJ U HE Pa3paBHUBAIOTCS, a TPAKTOP MEpPErpykaercs u MpoOyKCOBBI-
BaeT. He pexoMmeHyeTcs NMpoBOIUTH IUIAHUPOBKY M IO OYEHb CYXOH IIOYBE, T. K. B 3TOM CIy4yae
MOYBA CHUJIBHO pacmbuisieTcs. TsoKenble U CpelHrue IO MEXaHMUYEeCKOMY COCTaBY MOYBHI JIYUIIIE BCETO
IUTaHUpOBaTh Npu BiaxHocTu 70—75% ot Haumenbluelt Baaroemkoctu (HB), a nerkue moussl -
pu 60-65% ot HB.

B 3aBHCHMOCTH OT CIIOKHOCTH MHUKpopenbeda U KOH(UTypaluu MoJied NPUMEHSIOT cie-
JYIOLIHE COCOOBI TUTAHUPOBKU JJTMHHOOA30BbIMU TUTAHUPOBIIUKAMU MTOYBBI:

1) 3aroHHBI OAHOCIETHBIN CIIOCOO MPUMEHSIOT Ha TOJAX JIH000H KOHPHUTypalnuu ¢ He-
O0bIMMH HEpOBHOCTAMU. [IpoX0/bl MIIAHMPOBIIMKA IPU 3TOM CIIOCOOE BBIMOJIHSIOT 110 HAINpaB-
JICHUIO TIOJIUBA.

2) JlnaroHanbHbIH OIHOCICIHBIN CIIOCO0 B COUSTAHHHU C 3arOHHBIM, IPUMEHSIOT HA MOJISIX C
YCIIO’)KHEHHBIM MHKpoOpenibeoM, Korja A BbIpaBHUBAHUS MOJs TpeOyeTcs 1Ba MpoXoja IJIaHu-
posiuKa. [IepBbie MpoxXoas! AENAOT MO JUArOHAIM MO, @ BTOPBIE - 110 HAIPABJICHUIO MTOJINBA 3a-
TOHHBIM CIIOCO0OM.

3) /lnaroHanbHO-IIEPEKPECTHBII CIIOCOO B COYETAHUH C 3arOHHBIM MPHUMEHSIOT Ha MOJISX CO
CIIOKHBIM MHKpopenbedoM, Korga Juisi BHIpaBHUBAHMSI 1O TpeOyeTcs TpH WM Oojiee mpoxoja
1aHupoBInKKa. [lepBele Ba mpoxona AeNaroT M0 AMArOHAIN IOJI BO B3aMMHOIIEPECEKAOIINXCA
HaIpPaBJIEHUSX, & TIOCIEAHUN - HEIPEMEHHO B HAIIPABJIEHUU TOJIMBA 3aTOHHBIM CIIOCOOOM.

4) JlmaroHanbHO-TIEPEKPECTHBIA CIIOCOO MOYKHO TPHUMEHSTh KaK Ha TOJISAX KBaapaTHOMN
dbopMbl UM OJIU3KON K HEH, TaK Ha MOJIAX BRITAHYTOU (YUIMHEHHOI) popmbl. ITOT crocob Tpedyer
MOBBIIIEHHON KBATH(PUKALUU MATMHUCTA.

YuuteiBasi, 9To TpeOOBaHMS K KAa4eCTBY CINIAaHUPOBAHHOE penbeda mpu mojause mo 60po3-
JlaM U TI0JIOCaM 3aBHCAT OT YKJIOHA MOJs, 11€71eCO000pa3Ho Ha MECTHOCTH C OOJIBIIMMHU YKJIOHAMHU
MPUMEHSITh IJIAHUPOBIIHUKH C OoJiee KOPOTKOM 0a30il.

IIpennoceBHOE BBIpaBHMBaHUE OpolIaeMbIX mojeil. lIpennoceBHoe BbIpaBHMBaHHE OpO-
IA€MBIX TOJIEN MPOBOMST €KErOJHO B MPOIECCE MPEANOCEBHON MOArOTOBKHU. [Ipu 3TOM moBopoOT-
HbI€ TIOJIOCHI W JIpyrue HeynoOHble MecTa IOJMBHOIO YYacTKa BBIPABHUBAIOT Tpeiizepamu-
mIaHupoBIUKamMu. KynpTuBaiuo 1 00pOHOBaHUE MTOYBKI MPOBOAAT KyabTuBaTopom KIIC-4.
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B x7omkoceronmx pailoHax BhIpaBHUBaHUE OOBIYHO COUETAETCS C IJIAHUPOBAHUEM, TO €CTh
C YIJIOTHEHUEM BEPXHErO CJI0S TOYBBI M U3MEJIbYECHUEM ITOUBEHHBIX TJIBIO MOCIIE YU3EIEeBaHUs I10-
J51. DTOT arpoTEXHUUYECKUI MIPUEM YCKOPSIET NOJyYEHUE BCXOJ0B XJIOMUATHUKA U JIPYTHX CEIbCKO-
XO35IICTBEHHBIX KYJIBTYP.

[Ipu coBMenIEHHOM BbIpaBHUBAaHHUHU MOYBHI OJJHOBPEMEHHO C KyJIbTHBAaLUEH U OOPOHOBAHHU-
€M B pe3yNbTaTe PHIXJICHUS MIOYBbl YMEHBIIAIOTCS TOTEPU BJIArM HA MCIIAPEHUE; COKPALLACTCS YHC-
JIO TPOXOJ0B MAIlMH; MOBBIILIAETCS TPOU3BOIUTENBHOCTh TPY/AA, CHUKAIOTCS SKCILTyaTalllOHHbIE
3arpatbl Ha 40 %, a MmeTaymoeMkocTh Ha 18-19 %. [Ipu yeTHOYHOM OJHOCTIEHOM CIOCOOE BHIPAB-
HUBATEJIb TOBOPAYUBAETCS B KOHIIE roHA Ha 180° ¢ BBIKIIOYEHHBIMH U3 paObOThI pabOYMMH OpraHa-
MHU.

Bb160op croco6oB OpOIICHUsT U TEXHUKH IOJUBA. 3aBUCUT OT psAJa YCIOBHN: KIMMaTHue-
CKUX, ITOYBEHHbIX, T€OMOP(OIOrNYECKUX, TUAPOr€OIOTNYECKUX, BOJOX03AHCTBEHHbBIX, SIKOHOMHU-
YECKUX, FKoJornueckux. IIpy moBepXxHOCTHOM OOpPO3IKOBOM IOJMBE ONPEAEIAIOIUMU SABIISIOTCS
cieayronye GakTopbl: KIMMaTHUYECKUE - TIOYBEHHBIE - CKOPOCTh BIUTHIBAHMS BOJBI B IIOYBY; I'€0-
MOP(OJIOTHUECKUE - THII MECTHOCTH, YKJIOH M MPOTSHKEHHOCTh CKIOHOB; THAPOTEOJIOTHMYECKHE -
riyOuHa 3ajeraHus TPYHTOBBIX BOJ UM UX MHUHepallu3alus; OMOJOTMUECKUE - BBICOTA HaI3eMHON
YacTHU PACTEHUM; X034HCTBEHHBIE - CEBOOOOPOTHI, pa3Mep Iosiel (IMpHUHA U JUIMHA, IUIOIAb), UX
KOH(UIrypauus; BoJ10X035ICTBEHHbIE - BogooOecneyeHHocTh, K3M u kauecTBO BOJbI (MyTHOCTH U
KPYIHOCTb B3BEILIEHHBIX HAHOCOB); SKOHOMHYECKHE - IPOU3BOAUTENBLHOCTD U 3aTPAThl TPYAA, YPO-
BEHb IIPUBEACHHBIX 3aTPaT, CPOK OKYNAEMOCTH, YPOBEHb YPOXKANHOCTH; SKOJIOTMYECKHE - Pa3MEpBI
MOJIUBHBIX HOPM, PABHOMEPHOCTh paclpeesieHusl BOJbl 110 OPOLIAEMON IUIOIIA 1, BOJHAS SPO3HUs,
(GUIbTpaLus U3 OPOCUTENBHOM CeTH, Ka4eCTBO BObI.

Hapeska nonuBHoM cetu. bopo3abl Hape3atoTcs KylbTUBaTopamMu okyuyHukamu tuna KOH-
2,811, kynbTuBaTopamu-pacrenue nurarenasimMu tuna KPH-4,2 u npyrumu cneuuaibHbIMA OKY4YHU-
KaMU-00po3/10/1eaTesiIMA TIepe] oTUBaMH. Pa3Mepbl MOTUBHBIX OOPO3] 3aBUCIT OT BEITHMYMHBI
MEXIYpAIUi U OCHOBHOI'O YKJIOHA BAOJb nojuBa. ['mybuna 6opo3a usmensiercs ot 10-15 cm go 18-
20 cm, mupuHa 1o Bepxy - oT 25-30 1o 40-50 cm.

Jlj1 Hape3Ku MOJIOC OJJHOBPEMEHHO CO BCHAIIKON MPUMEHSIOTCS CIIEHUANIBHbIE IIYTH U Ka-
HABOKOMATEIN Pa3IMUHbIX KOHCTPYKIMNA. BalvKy MOMMBHBIX MOJIOC OTCHINAIOTCS OJTHOBPEMEHHO C
BbIpaBHUBAHUEM MOBEPXHOCTH MosocoobpazoBarensimu tumna 1, II1-3,6 u [IMII-3,6. Illupuna Ba-
nuka y ocHoBaHus 40-42 cwm, BbicoTta - oT 10-17 o 12-20 cm.

Hapeska BpemMeHHOM opocutenbHOM ceTu. [ mojgauu BoJbl B MOJIMBHYIO CETh - OOPO3/bl
WJIM TI0JIOCHI, HAPE3aeTCsl BpEMEHHAsl OPOCUTENbHASI CETh - BPEMEHHBIE OPOCUTEIH U BBIBOJIHBIE 00-
pO3.1bI (TIpU TPOJIOJIBHON CXEME) U TOJIBKO BPEMEHHBIE OPOCUTEIN - IPU MONEPEYHOM cxeme paco-
JIO)KEHHSI BPEMEHHOW OpOCUTENIBHOM CeTH. BpemeHHas ceTh Hape3aeTcs KaHaBOKOINATEIsIMH-
3apaBHuBarensiMu tuna K3VY-0,3 u kanaBokonartenamu- tuna 2000A. J{ns nmpoBeneHus: BereTanu-
OHHBIX TIOJIMBOB BpEMEHHAasi OPOCUTENbHAs CeTh Hape3aeTcs 3a 1-2 qHs 1o Hadasna nonauBa: CHava-
Ja yCTpauBalOTCs BBIBOAHBIE OOPO3/bI, 3aTEM - BpeMeHHbIe opocuTend. [lepen HavyaaoM Mexy-
pAIHBIX 00pabOTOK BBIBOJHBIE OOPO37bI 3a7CNBIBAIOTCS TaaJesiaTeNIIMA M BOCCTAaHABIMBAIOTCS
nepes CIEAYIOUUM TOJIUBOM.

Hapeska opocutenbHbix 60po3a. bopo3abl Hape3atoTcsi KyIbTHBATOpaMH OKYYHUKAMM THIIA
KOH-2,811, xynpruBaropamu-pacrenuenurarensimu tuna KPH-4,2 m apyrumm cneunanbHbIMH
OKYyYHUKaMHU-00p03/10eNaTesIIMU Tepes] NoJuBaMu. PasMepsl MOAUBHBIX OOPO31 3aBUCAT OT BEJH-
YUHBI MEXAYPSAIUA 1 OCHOBHOTO YKJIOHA BAOJb nosinBa. I myouna 6oposn uzmensiercs ot 10-15 cm
1o 18-20 cm, mmpuHa 1o Bepxy - oT 25-30 g0 40-50 cMm.

Jli1 Hape3Ku M0JIOC OJJHOBPEMEHHO CO BCHAIIKOW MPUMEHSIOTCS CIIEHUaIbHbIE IIIIYyTH U Ka-
HABOKOMATENIU Pa3IMYHbIX KOHCTPYKIMM. Baiuky MoJMBHBIX MOJOC OTCHINAIOTCS OJTHOBPEMEHHO C
BbIpaBHUBAHUEM MOBEPXHOCTH Mosocoobpazoparensmu tumna 1, HI1-3,6 u IIMII-3,6. Illupuna Ba-
nuka y ocHoBaHus 40-42 cm, Beicota - oT 10-17 mo 12-20 cm.

[Ton6op monMMBHOM TeXHUKH. [[1s TUCKPETHOM MoAa4YM BOJBI B 3aBUCUMOCTH OT YKJIOHA IO-
JMBHBIX Y4aCTKOB, (PaKTUYECKOIO0 HAaropa BOJbl B CUCTEME, a TAKXKe BO3MOXKHOCTEH Boj03abopa
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(kaHaj, TPyOONPOBO/I, JIATOK) MPUMEHSIOT PAa3JIMYHbIE MOJEIH KOMIUIEKTOB AMCKPETHOTO IOJUBA
(KAIL, AOM, TCI'B).

CornacHo cOBpeMEHHBIM MHHOBAIIMOHHBIM BOJIOCOEPETaloNIUX TEXHOJIOTHI MO3BOJISIONINIA
BECTH CEJIbXO03MPOU3BOJICTBO HA HMHTEHCUBHON OCHOBE, HAMU BBHIOPAHO TEXHUYECKOE CPEJICTBO TH -
poaBTomaru3zauuu Bogopactpezaenenus (TCI'B).

KoTopslif 1mo3BOJISIET OCYIIECTBUTH €0 MPUMEHEHHE Ha MOJMBHBIX YYacTKaxX ¢ Pa3InyHbIMU
MOYBEHHO-MEJHMOPATUBHBIMU YCIOBHSMHU ITyTEM OOECIICUEHHUs 3alaHHBIX TEXHOJOTMYECKHX Iapa-
METpPOB, B COOTBETCTBHH C MTapaMeTpaMH JTUCKPETHOW TEXHOJIOIHH MOJIMBA KOHKPETHOIO yYacTKa.

TpeGoBaHust K OPOCUTENBHOIN CETH M MOATOTOBKA €€ K MoNuBy. IIpomyckHas ciocoOHOCTb
opocurenst qoiikHa ObITh 20-60 j1/c. BricoTa KOMaHAHOrO rOPU30HTA BOJBI B OpPOCHTENE HaJ IO-
BepxXHOCTHIO ToJist oT 0,5 10 1,5M. Ykionsl qHa opocuteneid He 6osiee 0,0015. OpocurensHasi ceTh
JOJKHa OBITH 000pYZOBaHAa MOJMOPHBIMU U PETyIHUPYIOIIKUMU apMaTypamu. OpocuTenbHasi Bojaa
MOYET COZEpKaTh TBEPAbIH 0canok 10 15-20r/1 u ObITh MUHEPAIM30BAaHHOM JI0 TOIYCTUMOM KOH-
LHEHTpalUu AJI TOJUBA CENbCKOXO3SMCTBEHHBIX KYIbTYp. B rojoBe y4acTKOBOro opocutess
JIOJDKHA OBITh YCTAHOBJICHA PELIETKA IS 331€PyKaHusl TUIABHUKOB.

YcTaHOBKa M MOHTQX TMOJMBHOW TEXHUKH. MOHTa)X MPOU3BOIUTCS HEMOCPEACTBEHHO Ha
opoiaeMoM nojie. OTAeNbHbIE Y3JIbl U YAaCTH €ro B pa300paHHOM BHJIE€ MPUBO3ATCA K MECTY IOJIH-
Ba. OT TpaHUIlbl yyacTKa IMOJIMBA HA PACCTOSHUHM, HEOOXOJAUMOM MJIs Pa3BOpOTa CENbCKOXO3SIHCT-
BEHHOM TE€XHUKH, IIOJICOETUHSAIOT OPOCUTENBbHBII MO/YJIb IOCPEACTBOM TPAHCIOPTUPYIOLIETO THO-
KOTO IIIJIAHTa K OPOCUTEITI0, UCTIONB3Ys ISl 3TOTO UMEIOIIIeics Ha 60PTY BOJIOOTBO/IA.

OOcny)XuBaHWE TEXHMYECKOTO CpPEICTBO TUAPOAaBTOMATU3ALMMU  BOJOpACHpPEEIICHUs
(TCI'B) B mpouecce nonuBa. KoHTponupoBaTh MOCTOSHCTBO YpOBHS BOABI B opocutese. CleauTb
3a IIOKa3aHUEM Halopa B KaMepe CTaOuIM3aluu YpPOBHS B IPOrpaMMHOro ycrpoicTBa. ClequTs 3a
XOJIOM pabOThl OPOCUTENBHBIX MOJYyJIEH B MpoIlecce IMOJMBA. BHIMOTHATH CMEHY OTpaboTaBIIMX
OpPOCUTENIFHBIX MOIYJCH Ha HOBYIO MO3UIMIO. [Ipy 3TOM OCYyHIECTBISIOT COOPKY MOJMBHBIX U
TPAHCTIOPTUPYIOIIUX IIIJIAHTOB JAJISl TIOJTOTOBKHU MOJUTHIX YYaCTKOB K MEXKIOJIUBHBIM 00paboTKaM
U pPacKJIaJKy UX Ha 00pabOTaHHBIX ydacTKax.

TpeboBanus k arpodony noineil. [locne skcrIyaTallMOHHBIX TUIAHUPOBOK OTMETKHU MHUKPO-
MOHWKEHUH M MUKPOIOBBIIIEHUH JOJDKHBI OTJIMYAThCs ApYyr OT Apyra He Ooisiee yeM Ha +5cM.
YpoBeHb NMPECHBIX I'PYHTOBBIX BOJ B T€UEHHE BETETALMOHHOIO MEpHOo/a JOJDKEH 3alleraTh OT Io-
BEPXHOCTH MOYBbI HE MeHee ueM Ha 1,0 M. Hape3ka nmonuBHbIX 60p03]1, B 3aBUCUMOCTH OT TIOYBEH-
HO-pebeHBIX YCIOBHM M pacxoja MOJMUBHBIX CTPYH, 10JDKHA OBITh B mpenenax 16-25 cm. Jlnuna
00pO3/1bl YCTAaHABIMBAETCS C YUYE€TOM OCOOEHHOCTEW KOHKPETHBIX YCIOBUN MecTHOCTH OT 50 no
200m.

Opranu3zanys 1 oCyIllecTBICHHE TEXHOJIOTMYECKOTo Ipoliecca pu nonause. s ocyiiecTs-
JIEHUS TUCKPETHOM TEXHOJIOrnu OOpO3/AKOBOTO MOJIMBA HEOOXOAMMO /10 Hayanua MOJIUBHOTO CE30HA
THIATEIbHO POBEPUTHh TOTOBHOCTh K AKCIUTyaTallUM BCEW OPOCUTENBHOM CETH, B TOM YHCIIE€ BOJO-
3a00pHBIX, BOJOPACIIPEIEIUTENIBHBIX COOPYKEHUH, BOJIOMEPHBIX, BOJOPETYIUPYIOIUX YCTPOUCTB,
TPAHCTIOPTUPYIOIIUX U MOJHUBHBIX BOJOBOIOB, BOJOOTBOAAIIUX COOPHBIX CETEH, COCTOSIHUE AOPOT,
NIEPEE3/10B, BIUIOTH /10 TOTOBHOCTH Y4acTKa K IOJIMBY.

Jlo Hayasa moiMBa IPOBEPSIETCS COCTOSIHUE TOJIeH, MPOU3BOAUTCS YTOUYHEHUS U COTJIacoBa-
HUE TEXHOJOTMYECKUX CXEM OUYEPEIHOCTH IOJIUBOB.

[TomMBaNBIIMKH JTOJDKHBI TPOXOHUTH IMOATOTOBKY W KBAJTM(HUIIMPOBAHHO IKCILTyaTHPOBATh
PETyJIHpYIOIIUE COOPYKEHUsI ceTH. B ux 00s53aHHOCTh BXOJIUT CBOEBPEMEHHOE YCTpPaHEHUE BO3-
MO’KHBIX HEHCIIpaBHOCTEN U Je(PEKTOB, a TAK)KE MPOBEICHUE PErYIISIPHBIX MPOPUITAKTHUECKUX Me-
POIPHUATHIA.

Kpome Toro, monuBajibUIMKy JOJKHBI CTPOTO MPUAEPKUBATHCS 3alaHHOTO PEeKUMa OpolIe-
HUS, T.€. COONII0IaTh CPOKU, HOPMBI M KOJIMYECTBO MOJIMBOB, IPABUIBHO OPTaHU30BaTh TEXHOJIOTHIO
M0JIMBA, 0COOEHHO C UMITYJIbCHBIM paclpe/iesieHneM OJUBHBIX HOPM Ha y4acTok 6e3 cOpoca.

[IpuMeHeHHe OTEeYECTBEHHBIX TEXHOJOTHMM M TEXHUYECKHX CPEJCTB MPPUTALUU T1O3BOJIUT
YIY4IIUTh COLIMATIbHBIE U SKOHOMUYECKHE YCIOBUS (PePMEPCKUX M KPECThSIHCKUX XO3AUCTB, UCIbI-
TBHIBAIOIIMX 3aTPYIHEHHS B TPUMEHEHHS (P (PEKTUBHBIX TEXHOJIOTUH MOJINBA.
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Pabora BhIMIOJIHEHA B paMKaX peann3alii MPUKIAHBIX HAYYHBIX HUCCIEAOBaHUN B 00JIACTH
arponpoOMBIIIIEHHOTO KOMIUIEKCA 10 Hay4HO-TEXHUYECKOW nporpamme «TeXHONIOruu u TexHude-
CKHE CPE/CTBA OPOILEHUS MPU BBOJE HOBBIX 3€MEJIb OPOIICHUS, PEKOHCTPYKIIMU U MOJCPHHU3ALUN
CylecTBYyImHMX opocutenbHbIX cuctem» (MPH BR06249255).

Jluteparypa

1. Xacan A. Tartubae*, [laBen A. Kamamuaukos, Hypnan H. banra6aes HoBeie MeToan 1
pe3ynbratel uccnenoBanui nanmadrod B EBpome, Ilenrpanbnoit Asum u Cubupu: Tom IV
OnTumuzanus  CEeJIbCKOXO3SMCTBEHHBIX — JaHAmAGTOB: ABTOMAaTH3alUSg  TEXHOJIOTHYECKOTo
npolecca MoJiauBa 00ECHeunBaAeT OJIArONPUATHYIO SKOJIOTHYECKYI0 OOCTaHOBKY Ha OpPOIIAEMBIX
arponanamadrax: monorpadus. M: Poccuiickas akagemuss Hayk DPI'BHY «Bcepoccuiickuii
Hay4HO-UCCIIEN0BATEIbCKUI HHCTUTYT arpoxumun umenu JI.H. [IpsaaumnankoBa» B cogpyxecTse ¢
Axanemueit mouseHHoro 1uiogopoauss Mutuepnuxa (MUTAK), Ilaynunenays, ['epmanus, 2018, -
382¢

2. Boanble pecypcrl Kaszaxcrana: olieHka, mporHos, ympasienue, Tom X1 «Uppuramus B
Kaszaxcrane: ympaBinenue u BojocOepexeHue», kHura 1 «Komiuiekc Mep IO YOpPaBIEHUIO U
palroHaIbHOMY HCIIOIb30BAaHUIO BOJAHBIX pEeCypcoB B opoiaeMoMm 3emienenumny/ C.P. UGatymnun,
H.H. banra6aes, A.A. Kanamuukos, P.A. Kan.- Anmarter, 2012.228c.

3. TartubaeB X.A. ApuaHoe 3eMIJICTIONB30BAHUE — CIIOCOOBI U TEXHOJIOTMH MHTEHCU(UKa-
i MexxayHapoaHas HaydHO-TIpakTHdeckas KoHpepeHuus. Poccuiickas AKaaemusi CelbCKOXO-
35UCTBEHHbIX HaykK locymapcTBeHHOe HayuyHoe yupexiaeHue IIpukacnuiickuii HaydHO-
WCCJICIOBATEIILCKAN MHCTHTYT apuaHOTO 3emiieneius / BectHuk Poccuiickoil akaieMuu CelbCKo-
X03s1cTBEHHBIX HayK — Mockaa, 2009r. C.97-100.
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4 39KO/IOTHYECKHE ITPOBJIEMBI B CBETE POCTA IIOTPEBJIEHUA BOJABI H
H3MEHEHHUA K/THMATA

VJIK 631.6(470.313)

HNCITOJIb30OBAHHME IIK MIKE B ITPOIECCE IITIPOEKTUPOBAHMUSA
CUCTEM OBBOJHEHHUA OCYIIEHHbBIX TOP®SIAHUKOB

Maskaiickuii FO.A. , llleBueHKoO B.A.l,MaKapOBa JI.IO.Z, [lemenes H.B.

! DedepanvHoe 20cydapcmeeHHoe 0100HCemHoe HAyuHoe YupedcoeHue
«BCEPOCCHHCKHH HAYYHO — HCCJIEJOBATEJIbCKHH UHCTUTYT
T'J[POTEXHUKHU U MEJIHOPALIUHA umenu A.H. KOCTAKOBA», e. Mocksa, Poccus
2000 «Mewepckut HayuHo-mexHuueckul yeumpy 2. Psazans, Poccus

B ycnoBusx nerpanamuu ruapomenuopatuBHbeix cucteM (I'MC), mocTpoeHHBIX BO BTOPOM
nosioBuHe 20 Beka, a Tak)Ke YCUJICHHS apUAM3allMM KiuMaTa F'yMUJHOW 30HBI Poccuu BO3HUKIIA
IpaKTUYeCcKas HEOOXOIUMOCTb BOCCTAHOBJICHHUSI YAaCTHU paHee OCYIIEHHBIX OOJIOTHBIX JaHIa(TOB
JUIsl 00€ecIriedeH s, IPEKE BCETO MOKAPHOU 0€30I1aCHOCTH, SKOJIOTMYECKON YCTOMYMBOCTH U CHU-
JKEHUSI DMUCCUU IIapHUKOBBIX ra3oB. ONHON M3 NPUYMH, YCKOPUBIIUX IIPAKTUYECKOE PEIICHHE
JTAHHOW MPOOJIEMBI, ITOCITYKUIIU aHOMAJbHO 3acyliuBblie ycioBus 2010 r., npuBennye K JIECHbIM U
TophAHBIM TOXKapaMm, MOBICKIIMMHU THOEIs Jroei [8, 9].

Yacte pabot Benercs Ha Tepputopun PO B pamkax mpoekra «BoccranoBienne TopQsiHbIX
6001 B Poccuu B 1mensix npenoTBpalleHus MoXapoB U CMATYEHUS U3MEHEHUH KiMMaTay, SBISIO-
nierocst yactbto MexayHaponnoil knumarndecko naunuatusel (IKI). Tlogaep:xky 3Toil nHHMLMA-
TUBE Ha OCHOBAaHUU pelleHus, npuHaroro I'epmanckuM byHnecrarom okassiBaeT denepanbHoe
MUHUCTEPCTBO OKpY’Karollel cpeibl, OXpaHbl MPUPObl, CTPOUTEILCTBA U 0€30IaCHOCTH SIAEPHBIX
peaktopoB I'epmanuu (BMUB). IIpoekt puHaHCHpyeTCsl TOCPEICTBOM HEMELIKOTO OaHKa Pa3BUTHS
KfW (mmpoext Ne 11 IIT 040 RUS K Boccranosnenue Top@sHbIx 00710T) U peaau3yeTcs COBMECTHO
WetlandsInternational, ponzom Mukasns 3ykkoBa, yHuBepcuteroM I 'paiidcBanbaa 1 MHCTUTYTOM
necosenenuss PAH B coTpyanunuectBe ¢ MUHHCTEPCTBOM MPHUPOAHBIX PECypcoB M 3kojoruu Poc-
cuiickoit @enepanuu, [IpaBurenscrBaMmu MockoBckoit, Huxeropoackoit u TBepckoit obnacreit u
AnmvunucTpanuen Bianumupckoii o61actu.

ITpoexT «Boccranoienue TopdsHbix 0010t B Poccum» cran ogHUM U3 nodenuteneil KOH-
Kypca «MomeHT ans nepemeH — 2017», npoBoaumoro Cekperapuarom Pamounoii konsenunn OOH
00 U3MEHEHUH KJIUMaTa.

[Ipu BoccTaHOBIEHMM (peHATypalu3alluy, pecTaBpaluu) OOJIOTHBIX IKOCHCTEM, HapyIIEeH-
HBIX B pe3yJIbTaTe OCYLIEHHs, B KauecTBE IJaBHOM LI€JIM CTABUTCS 0OecredeHHe HKOJOTHYECKOM
YCTOWYUBOCTH M MOKApHO#M Oe3omacHocTH danmmadTa [1, 2, 3, 10].

OCHOBHBIMU METOJIOM pEHATypaJIM3allui OCYIIaeMbIX OOJOTHBIX MAaCCHBOB SIBJISETCS MOJAA-
ya HeJ0CTaIouero /uist odecnedyeHus npouecca 3a0ojJaunBaHus KOJIMYECTBA BOJBI yTEM CyOUppH-
ralyy Wi MOBEpXHOCTHOTO 3aToruieHus. Croco0 peHaTypalu3aliy - nepepacrpeieieHue mo tep-
PUTOPHH U BO BPEMEHHU THIPOJIOTHUYECKUX PECYpPCOB BOJOCOOPOB C MOMOIIBIO UCIOJIB30BAHUS CY-
IIECTBYIOUIEH OCYHIMTENBHON CETH U CO3/1aHUS CHELUAIBHON CUCTEMBI THAPOTEXHUYECKUX COOPY-
KEHUH U, B OTJIETBHBIX CITy4asx, HCKYCCTBEHHBIX BOJHBIX 0OBEKTOB [6, 7, 8, 12].

B ocHoBe nocTHKEHUS 3alaHHON LIETH JISKUT MPUHLUI COUYETaHHUs Crocoda CIUSHUSA BOJ-
HBIX TIOTOKOB (OCylIeHus) U OMdypKaluy BOJAHBIX TOTOKOB (YBIaXXHEHUs-00BoIHEHUS) [8].

s onpenenenus HambOonee 3((EeKTUBHONW cxeMbl (MpoeKkTa) OOBOJHEHHS PALMOHAIBHO
MCIOJIb30BaTh MaTeMaTu4eckoe (YMCICHHOE) MOIETMPOBAHNE MPOIECCOB 3aTOMIEHUSI OCYILIEHHBIX
OOJIOTHBIX MacCHBOB BO BpEMsSI BECEHHUX IOJOBOJUH, SBISAIOMIUXCS OCHOBHBIMH HCTOYHHKAMHU
BOJHOrO nuTanus Bojgoc6opos (70-90 % ot obiero oobema croka) [4].
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Haubonee moctoBepHbIe pe3yabTaThl 1aeT MOJICITHPOBAHUE C UCIIOIB30BAHUEM OJTHOMEPHBIX
(MIKE 11) u nBymepusix ypaBHenuii Cen-Benana (MIKE 21), a Takke KOMIUIEKCHOE MOJIEIHAPO-
Banue (MIKEFLOOD), peanmuzoBanHoe B nporpammuom komiuiekce MIKE (JlaTckuii ruapaBnuye-
CKUU MHCTUTYT), cepTU(UIIMPOBAHHOTO Ha Tepputopun PO.

KoMruiekcHoe MoJenupoBaHue SBISETCS HanOoJee TOYHBIM U HHPOPMATHBHBIM METOIOM
MOJICIMPOBAHUS, OCYIIECTBIIsIeMOe B mporpaMmMuoM moayiie MIKEFLOOD.

[TporpamMma Mo3BoJsIeT OOBEIUHUTE THIPABIMUYECKUE U WH(POPMAIMOHHBIE TIPEUMYIIIECTBA
otaenbHbIX Mozenei: ogHoMmepHoit MIKE 11u nsymepnoit MIKE 21, n36exaB 1pu 3TOM CIOXKHO-
cTel pu POPMHUPOBAHUU MOJIECTICH U HeonpeaeneHHOCTeH Kax o n3 HuX. OCHOBHBIM Ha3HAYCHU-
€M IPOrpaMMBbI SIBJISIETCS MOJIEJIMPOBAHUE MABOKOB PA3IUYHONW 00OECIIEYEHHOCTH U OINpesesieHUue
COOTBETCTBYIOIIUX I'PAHUI] 3aTOIJICHUS, & TAKXKe TIYOHH, CKOPOCTEH TEUEHUS U MPOIOKUTEIBHO-
CTU BpEMEHHU 3aToIuieHus [S].

Pe3ynbrarom aHaiiv3a BBIMOJHEHHBIX PACUu€TOB SIBJIAIOTCS JABYMEPHBIE KapThl U BUICO MPO-
1ecca MOICNIMPOBAHHUS MTOJIOBO/IbS, KOTOPOE JOCTYITHO MOCIe OKOHYAHHUS MTPOLIeCCa BHIYUCIICHUH.

OmnpenensroTcst Takue MapamMeTpbl THAPOTpapUUECKO CeTH, KaKk MaKCHMallbHas TIyOnHa
3aTOIUICHUS, IIUPUHA U YPOBEHb 3aTOIUICHUS, MAaKCUMAaJbHBIA pacxoi BOJABI B CTBOPE, CPEIHSS
CKOPOCTh BOJIHOTO IIOTOKA B CEYEHHH, a TAKXKE PACHPECIIEHUE CKOPOCTHBIX XapaKTEPUCTUK I10
JUTMHE Bcel runporpaduyeckoil cetu. BelunciaeHus: mpoucxXoaaT Ha BpEMEHHOM OTpPE3Ke MPOXOxK-
JICHUS TI0JIOBOIbS C BRIYMCIICHUEM KPUTEPUEB CTAOMIBHOCTH BhIYMCIIeHUH 110 KypaHTy.

Hcnonb30BaHue pe3ylbTaTOB YUCIECHHOTO MOJEIHPOBAHUS IPUMEHSIIOCH TTPHU BBIMOTHEHUH
IPOEKTHBIX paboT 1Mo 0ObeKTaM B paMKax npoekrta «Boccranosnenue Topdsubeix 6010t B Poccun B
HEJSIX TPEeIOTBPAICHHS T0KAPOB U CMATYCHUS U3MEHEHUN KITUMaTay:

1 «Pa3paboTka 3JIEeMEHTOB MPOCKTa OOBOIHEHUS BRIPAOOTAHHOTO TOP(MSIHOTO MECTOPOXKIC-
Hus «bonbioe YpcoBo» u «MakapuxuHckoe» B KaMelnkoBCKOBCKOM paiioHe Briagumupckoi 06-
JacTu».

2 «Pa3paboTka mpoekTa 00BOJHEHHS (BTOPUYHOTO 3a00JlayMBaHMs) y4acTKa HapyIIEHHBIX
YepHOOJbXO0BbIX 00510T ['opogHOe momaaeio 910 ra B COOTBETCTBUU € KOHIIETIIKMEHN M1aHa 00BO/I-
HEHU.

JIist moyyeHuss MaKCUMaJIbHO BO3MOXKHOM IUIONIAIM OOBOJTHEHUS] MECTOPOXKICHUMN Mpe-
JIO’KEHO MepepacnpeiesieHne NOBEPXHOCTHOIO U IPEHAXHOTO CTOKA KAaK C BHEUIHEH, TaK U C BHYT-
peHHell Bo1ocOOpHOI IO U IO TEPPUTOPUN MECTOPOKIACHHS C MOMOILBIO YCTPOICTBa 3eMIIs-
HBIX [EPEMBIYEK HAa OCHOBHBIX BAaJIOBBIX W MAarucTpajibHOM KaHanax. [lepekpeiTHe ocymMTeNbHON
CUCTEMBI TOP(POMECTOPOKICHUS OCYIIECTBIISETCS MIYXMMH IepeMbluKaMu 0e3 YCTpoiicTBa BOJAO-
CITyCKOB peryisitopos [8, 11].

MecrononoxeHue, pa3Mepsl U BHICOTHBIE IMApaMETPhI MIEPEMBIYEK MOJIYUSHBI U MPUHATHI B
MIPOEKTaX MO Pe3yJbTaTaM YUCIEHHOTO MOAEIUPOBaHus B mporpaMMHoM komiuiekce MIKE 21, nns
o0ecniedeHHOCTH 5% TpU MPOXO0KJIEHUH BECEHHETO IMOJIOBO/bS (JUIsl OJTYyYEHUS] OTMETOK TpeOHs
nepeMbruek) u 95% obecredeHHOCTH (1S OMpeIeTIeHHsI TEOMETPHUUECKHUX Pa3MEepPOB MEPEMbIUEK).

Pe3ynbrarhl uncieHHOro0 MOJeNIUpoBaHus 11 00bekTa ['opoHOe npeacTaBieHbl HA PUCYH-
kax 1 - 4.

Ha ocHoBe uncieHHOro MoJenHpoBaHUS OOBOJHAEMOr0 MaccuBa NMPOBEAEH aHAIU3 O0BE-
MOB BOJHBIX PECYPCOB Ha MECTOPOXKJIEHUH B JIETHE-OCEHHIOI0 MEXEHb, COOTBETCTBYIOLINX o0ecre-
YEHHOCTEHN ¢ y4€TOM BCEX COCTABIISAIONIIMX BOAHOro OanaHca. [lonydeHbl YyiclieHHbIE 1 BpEMEHHbIE
napaMeTpsl, O3BOJIAIOIINE OICHUTh HEOOXOAUMBIE OOBEMBI BOJBI I MAKCUMAaJIbHO BO3MOKHOM
riomaau o0BoHeHus (Tadnmma 1, 2).
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Tabnuma 1 - Y4acTok B €CTECTBEHHOM COCTOSIHUH (ITEPEMBIYKU OTCYTCTBYIOT)

Anpeas Maii Hionb Hronb ABrycr CeHts0pn OxT6ps

IpuTok ¢ Bojo-

cboproii n10- | ocources | 50420881 | 1222288.21 | 1301594.82 | 1306183.50 | 130621250 | 1306243.06 | 1306351.78 | m~3

maau
IloTepn Ha
(Of:;,fl':if;[:yc ;ﬁ‘cifg:fagt?;“:t -82802.58 | -23316552 | -279584.64 | -294498.24 | -298099.41 | -299791.56 | -300717.35 | m"3
HCIapeHue)
Koppexius Waterlevelcor

- 8844.20 20944.70 21639.14 21823.95 21846.19 21855.60 21860.76 m”3
YPOBHS BOJbI rection

O6wwii orrok ¢ | Totalinflow 430340.43 | 1010067.40 | 1043649.32 | 1033509.20 | 1029959.27 | 1028307.10 | 1027495.20 | m”3
TEPPUTOPUI

IloTepn Ha

duabTpanmo Hydrologyinfi

Itration 2008.33 3678.36 3678.36 3678.36 3678.36 3678.36 3678.36 | m"3

Tabnuua 2 — Y4acTok mocie mpoBeAeHUsI MEPOIIPHUITHI TI0 0OBOTHEHUIO

Anpeasb Maii Hionp Hronb ABrycr CeHTsA0OpPH OKTAOPH

Mpurok ¢ Boso-

coproii mo- |\ a0 eources | 501759,23 | 1222569,05 | 130165534 | 13061835 | 130621252 | 130624364 | 130635178 | ma3

maam
MoTtepn Ha
ucnapexue Hydrologynet ~
(ocamin mmnye | precipitation -83336.69 | -237108.52 | -286102.66 | -302114.87 | -305971.57 | -307746.17 | -308677.30 | m"3
HCHapeHue)

Koppexuus Waterlevelcor

- 8727.15 20806.64 21500.44 21684.24 21706.49 21715.90 21721.06 m”3
YPOBHS BOABI rection

O6mwit orrox ¢ | Totalinflow 427149.69 | 1006267.17 | 1037053.13 | 1025752.87 | 1021947.44 | 1020213.37 | 1019395.54 | m"3
TepPUTOPUH

Ilotepn Ha

duabTpanmo Hydrologyinfi

Itration 1999.79 3675.62 3675.62 3675.62 3675.62 3675.62 3675.62 | m"3

AHanu3 pe3ynbTaToB MOKA3bIBAET, YTO OOBEMBI 33/IeP)KMBAEMOr0 CTOKa Ha y4acTKe B pe-
3yJabTaTe MPOBEICHUSI MEPOIIPUATUN B OcTpo3acynumuBeiid roa (P 95%) cocTaBisioT Ha KOHEI] OK-
Ts0ps — 8,1 THIC. M.

JIureparypa

1. [Tanos B.B. BoccranoBnenue Topdsusix 6osot [Texcr] / B.B. ITanos//Tomckuii rocy-
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2. BpemeHHbIE PEKOMEHJIAIMH 110 MPOEKTUPOBAHUIO OOBOJHEHHUSI BBIPAOOTaHHBIX U BBIBE-
JEHHBIX U3 3KCIUTyaTalluu Iuiomazaei Topdsusix MectopoxxaeHuit [ Texer]. M., 2008. — 112 c.

3. MHCTpyKIMs O BOCCTaHOBJIECHUIO TOp(AHBIX 60j0T mocne noosrau Topda [Teker]. C-
I16.: Texnoropd, 2002. — 56 c.

4. KupeiiueBa JI.B. [IpyHIMIIEI MOJIETMPOBAHUS MEIHOPATUBHOTO PEXUMA MPHU KOMILIEKC-
HeIX Menuopauusax /Kupeituesa JI.B., Smmn B.M., I'masynosa U.B. u np. / - M.: BHUUT'uM,
2001. - 65 c.

5. KommboTepHOE MOJEIMPOBAHME PEYHBIX TMOTOKOB. TeopeTwyeckue OCHOBHI. ['pymma
kommnannit HOK «Bousra» [Tekct]. Mocksa, 2015. — 79 c.
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6. MacnoB b.C. I'uaponorus Topdsiaeix 6omot [Teker] /b.C.Macnos//M.: Poccenbxo3aka-
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7. MeTtonnyeckue peKOMEHIAlMK 0 KOHCTPYKIUSAM U TEXHOJIOTHMH COOPYKEHUS 3€MIISTHOIO
MOJIOTHA MPHU MPOXOKIACHUU OOBOJHEHHBIX 00JIOT, 03P U IPAJOBO — O3€PKOBBIX OOJIOTHBIX KOM-
IUIEKCOB B yclIOoBHsIX ceBepa 3amagHoit Cubupu [Tekcr]. Coro3nopuun, Mocksa, 1978. - 65 c.

8. IIputenok I1.M. Penarypanu3aiusi OCyIIeHHBIX OOJIOT: THAPOIOTUYECKUE PEANOCHUIKU U
texnosioruu [Tekcr]. / I1.W.ITpuenok//[loknanel PoccuiicKoi akaJieMHH CEIIbCKOXO3SHCTBECHHBIX
Hayk, 2013, Nel, ¢.38-42.

9. [Temenox [1.1. DBomronus TujpoOMeTHOpaTUBHON MapaJUrMbl B 30HE U30BITOYHOTO U HE-
yctoitunBoro yBiaxkuenus [Tekcr]. / [1.U.ITpieHok//IHHOBaIMOHHBIE TEXHOJIOTHU B MEJIMOPAITUH.
Marepuainsl MeXIyHapOJHON HaydHO-TIpakTHuecKoi koHpepeHmn (KoctakoBckue urenus). — M.:
Wzn. BHUUA, 2011, c. 146-151.

10. 3aiinensman @.P.Pekomennamuu no 3anmre TOp(SHBIX MOYB OT Jerpajaldi ¥ yHUUTO-
»keHus rpu nokapax [Tekct]. / ®@.P. 3aitnensman. MI'Y um M.B. Jlomonocosa, M. ,2011. - 204 c.

11. PekoMeHIAIMH 110 KOJIOTHYECKON PeadMINTaly HApYIIEHHBIX 0OJIOT M MpeAoTBpale-
HUIO HapYIICHUH TUAPOIIOTHMYECKOTO peKuMa OOJOTHBIX HKOCHCTEM MPU OCYHIMTENBHBIX padoTax
Ha npuieratonmx repputopusix [ Texer]. Munck, 2010. — 113 c.

12. Penarypanuzanus U yCTOMYMBOE ympaBlieHUE TOp(sHBIMU OONOTaMH Ui TPEIOTBpa-
IICHUS ICTPaJalliy 3eMellb, HI3MEHEHUH KJIMMaTa U 00ECTIeYeHHsI COXPaHEHHsI TII00aIbHO 3HAYNMO-
ro 6uonorudeckoro paznooodpasus [ Texcr].Munnecxos, benapycs, 2010.

VJIK 631,6

BOJOOBECIIEYEHHOCTbh 1 KOPMOEMKOCTH ITIPUPOJTHO-XO3SHCTBEHHBIX
CUCTEM HU30BUI PEKH 1Y

Baranos P.W. nokTop TeXHUUYECKUX HaYK, podeccop, MIaBHbIA CHEHAINCT,
Baramosa A.P. xkanangaT TEXHUYECKUX HAYK, CTAPIIUI MPENOIaBaTENb
TOO «Ipoektnbiit Mucturyr Kasrunposonxos», KASHANY

B nycteiHHOM 30He Ka3axcraHa 3aJlMBHBIE CEHOKOCBHI COCPEIOTOUYEHBI B OCHOBHOM B IONMax
TakUX KpynHbIX pek kak Coeipaapbs, Wnu, [y u Mmenee kpynHeix kak Kapatain, Jlencsl, Akcy u ap.
XapakTepHOIl O0COOCHHOCTBIO YKa3aHHBIX PEK SBISIETCSA TO, YTO (POPMHUPOBAHME UX CTOKA MOYTH
MOJIHOCTBIO COCPEJJOTOUYEHO B rOpHOU 30HE. CpeHUM M HI)KHUM TEUYEHUEM JIaHHBbIE PEKU TpaH3U-
TOM IIEPECEKAIOT PaBHUHHBIE IPOCTOPHI FOra U 10ro-soctoka KazaxcraHa, BEIHOCAT CBOU BOJBI B
MYCTBIHU JAJIEKO 3a IMPEAesbl TOPHBIX cUCTeM. [1oMMBI 3TUX pPEeK XOpOIIO Pa3BUTHI B CPEIHEM U
HWKHEM T€YEHHH, I'/I€ B OCHOBHOM U COCPEIOTOYEHBI 3AJINBAEMBIE CEHOKOCHBIE YTO/Ibs.

B k1MMaTHyecKkoM OTHOIIEHUH — 3TO OYEHb CyXas 30Ha ¢ KOA((OUIHUEHTOM YBIa)KHEHHOCTH
0,10-0,20 (mpearopHsle U 10kHbIe 3(heMepoBbIe MycThIHN). CyMMa MOJI0KHUTEIbHBIX TEMIIEpaTyp MO
teppuropuu B npeznenax 3830-5070°. Cnenudukoii rHAPOIOrIUECKOr0 PEXMMa TOPHBIX PEK SBIIs-
€TCs HaJIMYUe BECEHHE-JIETHETO M JIETHETO MoJIoBObs. OIHaKo, B HACTOAIIEe BpeMs OOIBIIMHCTBO
pex paiioHa 3aperyiaupoBaHO, YTO B THJPOJOTHYECKOM PEKHUME ONpPENeNseT UX UHAUBHUIyaJbHbIE
OCOOEHHOCTH.

Jlyra moiiM pek B YCIIOBUSIX IYCTBIHHU SIBJISIOTCSI OCHOBHBIM PE3€pPBOM 3arOTOBKH KOPMOB
JUIsl JKUBOTHOBOJICTBA Ha 3UMHHUI nepuoz. Kpome Toro, oHM k€ UCIOJIB3YIOTCA KaK 3UMHUE MacT-
ouma. CenbCKOX03sIICTBEHHOE MPon3BoIcTBO MolibiHKkymckoro, Capsicyckoro u Cy3akckoro paii-
OHOB OCHOBaHO Ha MCIIOJIb30BaHUM MACTOUIIHBIX TEPPUTOPHIA, 1 OCHOBHBIE TapaHTHUPOBAHHbIE 3a-
11acbl KOPMOB ONPENEISAIOTCS MPOAYKTUBHOCTBIO TOMMEHHBIX J1yroB HU30Bui p. Llly. Ha teppuro-
pHM 3TUX PAaliOHOB 3THUX palloHOB B 80-X rojax pacnojarajgoch 32 CEeIbCKOXO3SICTBEHHBIX MpEN-
MPUATHUS CTICIIHATU3UPYIOMKUXCS Ha OBIEBOACTBE. O0IIIee MOT0JIOBhE CKOTA B 3THX paiioHax B 1986
roJy JOCTUIJIO 1,7 MIIH. YCIOBHBIX rojioB oBell. [lnomanp 3emMenp, 3aKpemIEHHBIMU 32 COBX03aMU

222



cocTaBmsuio 8,7 MITH. ra, U3 HUX nactoumy 7,1 MiIH. ra, ceHokocoB Ha moime p. LIy 152,7 Tric.Ta.
VnenpHas Harpyska Ha mactoumax B 80-x romax mocturia 4,2 ra Ha OJHY YCJIOBHYIO TOJIOBY, UYTO
IIPEBBICUIIO AONYCTUMYIO HOpMY (5 ra Ha OIHY YCJIOBHYIO rojioBy) Ha 20% [4].

Basnosbie c6opsl cena coctaBisin 160-190 ThIc. TOHH, B YCIOBHSIX CHHYKEHHUS 00BEMOB T10-
mmyckoB 10 900 MIIH. M° ¥ MeHee, GHOTOrHYecKast IPOLyKTHBHOCTb TOAMEHHBIX JIYTOB JOCTYITHBIX K
CEHOKOIIEHUIO HE o0ecrneunBaia Takue 00beMbl 3ar0TOBKH, U X03sICTBa ObLTH BBIHYK/IEHbI IIPOH 3-
BOJIUTH 3aTrOTOBKH CE€HA MPOU3BOJUTH HA HE KOCHMBIX MAacTOMIIaX MyCTHIHHOM 30HBI. Bee 310, yike
B Hauyasie 80-X roJ0B MPUBEJIO K HHTEHCUBHOMY OIYCTHIHUBAHUIO MACTOUII U MMONMEHHBIX JIYTOB B
Kamkanuuckoit nenbre u paznuBax FOKO, TpoctHukoBbie (hopMaiinu coxpaHminch Ha OypMaHOB-
CKOM JieNbTe B BUY OCOOEHHOCTH PEeuHOi ruaporpaduu 1 3aJiep>KkaHuio B HEW BCEro CTOKa B Majo-
BOJIHBIE T'OJIBI.

Taxum 06pazom, MOKHO 3aKJIIOUUTH, YTO MEPBOMPUUYNHON pa3pylIeHHs] HOMMEHHBIX U IPH-
JIeTaloMUX K HUM MyCTBIHHBIX dKocucTeM B 1970-1990 ronsl crano cokpamieHrne 00beMOB MOITyC-
KOB B HU30BbA 10 900-1100 muH. M3, MIPOTHUB TMEPUOIa YCTOMYUBOTO X03stiicTBoBaHus B 1950-1960
rogax 1500-1800 muH. M°. Do MIPUBEJIO K COKPAIIEHUIO MPOAYKTUBHOCTH MOWMBI U 3aMacoB KOp-
MOB 6oJiee ueM B 2 pa3a. KoHeuHo, onpeeneHHy0 poJib ChITPAId U SKCTEHCUBHBIE METO/IBI XO035ii-
cTBOBaHUsI. HempephIBHBII POCT MOTOJIOBBSI CKOTA MPUBEIT MPEBHIIIICHUIO JOMYCTUMBIX HAIPYy30K HA
nacTOUINA U B MOCJIEAYIONIEM UX JIerpaalyi.

HauGonee ciaObiM MECTOM B pEIICHUH MPOOIEMBI OICHKH JOIMYCTHMBIX H3BSTHH BOJIHBIX
PECYPCOB SIBISIETCSI OTCYTCTBUE KOJMYECTBEHHBIX CBSI3€ KOPMOEMKOCTH JIYTOBBIX COOOIIECTB
MONM PEK C UX THAPOJIOTHUYECKUM PEXUMOM, 00beMaMHu MOMYCKOB B MepHroJl maBoaka. HecmoTps
HAIM4YUE 3HAYUTENbHOM MHpOpManuu OOTAaHWYECKUX MCCIEIOBAHUM MO JelbTaM U IMOoWMaM pek
PK, >t uccienoBanus, mpex/e BCero, ObUTH HANPABJICHBI HA OLICHKY XO3SHCTBEHHOT'O HCIIOJIB30-
BaHUs PACTUTENHbHON MPOAYKIHUU AETbT U MOoiM. B OonbIIMHCTBE ciiyyaeB OMOMPOIYKTUBHOCTh HE
CBSI3bIBAIACH C KOJMYECTBEHHBIM IMOKA3aTEISIMU THAPOJIOTHYECKOro pexuma. [Ipexne Bcero, npu
MOMYCKax MO YBIAKHEHHUIO MOWMBI PEKU HEOOXOIMMO YCTAaHOBUTH O0BEM M MPOAOIKUTEIHHOCTh
BOJIONOIauM. B cBOIO ouepenp IUIOMAau U MPOJOIKUTEIbHOCTD 3aTOIIEHUS, TIPU MOIYyCKE U3 BO-
JTOXPaHUIIUIIA, ONpeaeNsieTcs 00beMOM MoMycka U TpadukoM BOAOIOAaYH. B ecTeCTBEHHBIX yCIo-
BUSAX - 00bEMOM MaBOJKa U ero ruaporpagom. EcrecTBeHHOE BOCCTAHOBIEHHE PACTUTENBHOIO CO-
oOmiecTBa U ee MPOJYKTUBHOCTh OOBIYHO BOCCTAHABIMBAIOTCS Ha TUJIOUIANN TMOWMBI, 3aTarinBae-
MOI B MaJIOBOJIHBIE TOBI CTOKOM 75-80% obecrieuerHocTH [1].

B roner upesBbuaitHo Manoil BogooOecmeueHHOCTH cToka (Oonee 90% obOecredeHHOCTH)
BCTaeT 3aj]a4a JOBEJACHHE Momycka 10 00beMoB 80% 00ecreueHHOCTH, YTO BO3MOXKHO MPU MHOTO-
JIETHEM PETYJIMPOBAHUM PEYHOIO CTOKA BBILIE.

N.M. ManbkoBckuii [2] oTMeUaeT, 4TO OCHOBOM MHPOBOBO33PEUEHCKOTO OTHOIICHUS YEJI0-
BEKa K IPHUPOJE B YCIOBUSIX aIMUHUCTPATUBHON SKOHOMHUKHU SIBJISETCS KOHLEIMIHS PAaBHOBECHOIO
IPUPOJIONIOIB30BaHUS, COTJIACHO KOTOPOW OOIIECTBO MOJTHOCTHIO KOHTPOJIUPYET BCE CTOPOHBI pa3-
BUTHS (AeMorpaduyeckue, dJKOHOMUYECKUE, U COIMAIbHBIE MPOIECCHI), TOOUBAsICh TOTO, YTOOBI
COBOKYITHAsI HAarpy3Ka Ha MPUPOJIHBIE KOMIUJIEKCHI HE MPEBHIIIAIa UX CAMOCTOSITETFHOTO CaMOBOC-
CTaHOBUTEIBHOTO NOTEHIIHAIIA.

B KoHTEKCTE NI€0N0rNM YCTOWYMBOCTH TMIPOIKOJIOTHIECKUI KPUTEPHUI OKPYKAOIEH CPEbI
yCTaHABJIMBAET MPEJEIbHO JOMYyCTUMBIE MACIITa0bl MPOU3BOACTBEHHOTO BOJOMOTPEOICHUS pecyp-
COB PEYHOTO CTOKA B B BHJIE PKOJIOTMUECKUX OTPAHWUYEHUN. DTU OTpaHHUEHUS JOJHKHBI 00pPa30BHI-
BaTh HOPMAaTHBHYIO 0a3y yIpaBieHHs BOJHBIMH pecypcaMu B cucteme Bogoobecnedenus (CBO) [2].

[Tonyckn peunoro croka B HU30Bbs p. Ly ucnons3yrores mis yCTOMYUBOTO BOCIIPOU3BO/I-
CTBa KOPMOB U COXpaHEHHS PBHIOOXO35CTBEHHOIO MOTEHIMANAa 03€p, MOITOMY CIIeAyeT HU30Bbs
p.llly B mpenemax MoitbiHkyMckoro, Capeicyckoro u Cy3akCKOro pailOHOB paccMaTpUBaTh Kak
npupoaHO-x03sicTBeHHYI0 cuctemy (I[1XC), anamorom IIXC nenbTsl p. Coipaapbu.

[Tpu o6ocHOBaHNM 0OBEMOB YKOJIOTHUECKOTO IMOMYCKa OCHOBHBIMH KPUTEPHUSAMU TTPUHSATHI:

— obecrnieueHne KU3HEEATEIbHOCTH MECTHOTO HACeJIeHHUs, KOTOpasi OCHOBaHA Ha MUCIOIbB30-
BaHUU KOPMOBBIX pecypcoB moimbl peku Iy s >KUBOTHOBOACTBA, OCHOBOM HSKOHOMMKO-
COIIMAJIbHOM 00€CIIeUeHHOCTH;
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— obecrnieueHrne yCTONYMBON MPOTYKTUBHOCTH JTYTOBO-TPOCTHUKOBBIX IKOCHCTEM B YCIIOBHU-
SIX YMEPEHHOU XO035IMCTBEHHON HarpyskKe.

[TokazaTreneM MEpBOro IOJIOKEHUS SIBISETCS JIOMyCKaeMble OOBEMBI 3aroTOBKHM CEHa M
CTpaBIMBaHUs MPU NACTOUITHOM MX MCIOJIB30BaHUU. B mepByo ouepeib 3T0O CBA3aHO C Pa3BUTHEM
MIOTOJIOBBSI CKOTa B JIOMYCKAaE€MBIX TMpejesiaX, 00eCIeUnBAOIINX YMEPEHHYIO HArpy3Ky H3bSATHS
NEPBUYHOI MPOAYKIIMH 3KOCUCTEMBI IOWMBI. B CBOIO ouepenb pa3BUTHE MOTOJIOBbSI CKOTa CBSA3aHO
C pPOCTOM MECTHOI'O HACEJIEHUS U €r0 COLUATbHO-IKOHOMUYECKUM MOJIOKEHUEM.

[Tokazarenem BTOPOTO MOJIOKEHUS SBJISIETCS 00BbEM TapaHTHUPOBAHHOW BOJOMOA4U B yCIIO-
BUSX MaIOBOMBS (95% obecmeueHHOCTH), 00SCIICUNBAIOIIETO YCTOWYHMBOE BOCITPOU3BOJICTBO MPO-
TYKTUBHOCTHU dKocucTeM Hu30BHi p. Ly npu oxxugaeMoM ypoBHE pa3BUTHSI OCHOBHOTO BHJIa CElb-
CKOXO35iCTBEHHOT'O MPOU3BO/ICTBA — ’KUBOTHOBO/ICTBA.

OpHuM U3 XapaKTEpHBIX MOKa3aTeseil 3K0JI0ro-3KOHOMUYECKONH 00CTAaHOBKH SIBIISICTCS MU-
rpauus HacesneHus. Huke npuBoaUTCS U3MEHEHHUs YMCICHHOCTH HACEJIeHUs B JABYX pailOHaxX pac-
MOJIO’KEHHBIX B HU30BBsX p. Lly.

Hwxe na pucynke 1 mpuBenensl rpaduku u3MeHeHus Hacenenus 3a nepuos 2003-2016 ro-
ITbI 32 TIEPHO/I.

Kak BUIHO U3 NPUBEIEHHOIO PUCYHKA, YHCICHHOCTh HAaceJIeHUs B MOBIHKYMCKOM palioHe
YMEHbILIAETCS C BEICOKUM TeMmoM - 8,0% B roj, a B CapbICyCKOM paiiOHe YBETHYHUBAETCS C TEMIIOM
6% B roa. B 1iesom ke 1o 1ByM paiioHaM HHU30BHM MPOCIEXKUBAaETCS CHUXKeHue Ha -1,7% B roa. B
nepuor 1986 - 2001 roxasl nmo HU30BbsIM p. Ly ¢ ymMeHbIIeHHEM HaceleHus, HaOIIAaN0Ch TaK JKe
MajIeHUe TTOTOJIOBBS CKOTA B 2,5 paza ¢ 1268 ThIC. YCIOBHBIX TOJIOB JI0 513 ThHIC. YCTIOBHBIX TOJIOB.
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Pucynok 1 - I3MeHeHune yncieHHOCTH HacelleHus B Hu30Bbsx p. LIy 3a 2000-2016 rr.

J171s o1leHKH BIUSTHUS TIOMYCKOB Ha 3aTorieHue moiM peku Ly, ucrnonb3ys 1aHHbIe U3 THI-
POJIOTHYECKUX €XKEeTOAHUKOB [5-10] 3a mepuoa 10 BBOAA B AKCIUTyaTaluio TacOTKETbCKOTO BOJIO-
XpaHUIUIIA TOCTPOMIIU THAPOrpadbl CpeTHEMECUHBIX pacxoaoB 95, 75, 50, u 25 % obecneueHHO-
cTH. AHaNM3 TpauKOB ITOKa3aj, YTO BO BCE TOJBI HAOMOMAaeTCsl 0co0asi JMHAMUKA BOJAHOTO PEXH-
Ma B HkHeM TedeHuu p. Ly (ruapomnoctst AManrenbabl u YinanOens bonbinas u Manas ApHa),
HaunHaromeMcs: Hmke ¢. DypMaHOBKa M MPOTSHYBIIMMCS C BOCTOKA Ha 3araj] Ha pacCTosiHue 00-
nee 400 kM B BUJI€ LIETIOYKHU JIEbT.

B KoHIIe BeretalinoHHOrO nepuoja (CeHTsIOpb-OKTSIOph) Ha /11 CBX. AMaHTeNb/Ibl CTOK yBe-
JIUYUBaeTcs, 0Jaroaaps mpekpanieHuo 3a00pa BOJIbI B OPOCUTEIbHBIE CUCTEMBI U IPUTOKY B PEKY
BO3BPATHBIX BOJI C OPOIIAEMBIX MAaCCHBOB. MaKCUMyM pacxo/ioB 0OBIYHO HAOJIO/IaeTCs B HOSOpE,
KOT'Jla YCTaHaBIMBAETCs JelocTaB. Ha orpoMHOM miiomany pa3inuBoB 00pa3yeTcss MHOTOCIONHBIN
Jel, TOATOMY OOJIbIIasi YacTh BOJHOTO CTOKA TOTO TMEpHoa aKKymynupyeTrcs B DypMaHOBCKOU
JIeNbTe, a HE TTOCTYMAeT B HIYKHUE 3BEHbS 1IENH JICTbT.

B ctBOpe c. Ynanbenb B MamoBOAHBIC TOMABI B 3UMHEE BpeMs (JIekaOpb-QeBpasib) CTOK HE
HabmoaeTcs. ToMbKO B TOABI CPeHEN BOJAHOCTH MU MHOTOBOJHBIC TOJIbI HE3HAYUTENIbHAS YacTh
ctoka 12-17% noctymnaer B 3uMHUE Mecs1bl (HOsIOph-heBpaiip). Hauano nmaBosika MOKHO OTHECTHU K
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MapTy MeCsIly, TOJIBKO B IFOJIbl OUY€Hb MaJIoi BOJHOCTH (95% obecreueHHOCTH) Bech aBOJOK MPO-
XOJIWJI B MapTe Mecslle. B ocTanbHble ToJpl BOIHOCTH MAaBOJOK HAUMHAETCS B MapTe U 3aKaH4YMBa-
ercst B Hadasie Mast. CpeIHeMeCsaHbIe PACXO/IBI B MapTe gocturaor 50- 100 m*/c, B anperne 134-273
M/c, T. e. B Mapte npoxoaut 25-33% obbema naBojka, a B anpene 65-70%. [Ipu stom npocnexu-
BAEeTCS XOPOIIasi CBSA3b CPEAHEMECSIYHOTO MAaKCUMAJILHOTO pacxoja OT 00beMa CTOKAa B KOHTPOJIb-
HOM CcTBOpe /11 AManrenbabl 3a nepuoa X, X1, XII, I, 11, I, IV mecsisi.

B cTBOpe Yiman6ens oT 00beMa 1maBojiKa 3aBUCUT OT pacxo/ia Ha THAPONOCTY AMaHTeNbIbl U
UMeeT BUJI:

Qcpy = 224,2W, — 205,0; R%=0,887, 6=5,1 % 1)

[IpoaykTHBHOCTH (YPO’KaMHOCTD B 11/Ta) MONMBI @ypMaHOBCKOW IETbTHI B 3aBUCUMOCTH OT
3aTOIUICHHUS (BBICOTHOTO MOJIOKEHHS) UMEIOT BU/I:

JUIA HU3KOU [OMMBEI

G noiva =-58,01W?2 + 203,48W — 71,21; R=0,99;

JUTSL CpeTHer TTOHMBI

)

Gavep noita =-29,94W? + 13,02W — 27,53; R = 0,86; (3)
JUTSL BEPXHEU MONMBI
Gabneps noiiva =15,43W+ 56,02 W —2,71; R = 0,72; (4)

rae W — 06beM naBojka B ctBope C. AMaHIEIbIbI KM .

Takum 00pa3om, MOTyYEHBI 3aBHCUMOCTH T10 OTIPENIEICHUI0 OMOIOTHYECKON POTYKTHBHO-
ctu (mokpeitue 100 %) ans myroBeix coobmectB Hu30Bui Ly, [IpuBeneHHbIe pe3yabTaThl COOT-
BeTcTBYIOT 100 % moxkpseituto. i onpenenenus peaabHON ypoxKaiHOCTH HEOOXOAMMO 3HAYEHUS
YPO>KaHOCTH, TOJIyUYeHHBbIE MO 3aBUCHUMOCTAM (2,3,4) (yMHOXaTh Ha KOA(PGUIUEHT MOKPBITUS
Knokpuimus, onpenensiemMslii o aspooTocheMKam).

OxunaeMyro ypoxkaifHOCTh o Hu30BbsIM L1y B 3aBHCHMOCTH OT BOJJOOOECTIEUEHHOCTH pac-
TEHH, YPOBHS MUHEPAIN3ALUU TPYHTOBBIX BOJI, IEPUOJANIHOCTH 3aTOTUICHUH, TI0 HCCIIEIOBAHUSM

KasHUI'MU [11-12] npuBenens! B Tadbnuie 1.

Tabmuua 1 — CBoaHbIe OKa3aTeIN MOAEIUPOBAHUS YPOKANHOCTH, MPOTYKIIMU U JIOMTYCKAEMOTO
BajioBOro cobopa Huzosui p. lly

VYpoxkaitHOCTB, T/Ta [Iponykuws, ThIC. T Jlomycraembiii BanoBLIi cOop,
TBIC.T
@dypMaHOBCKHE pa3auBbl 10 €. YaHOenb
3,36 111,72 44,69
3,58 132,08 52,83
4,80 234,43 93,77
6,45 373,80 149,52
7,42 458,41 183,36
KaMKaJIMHCKHE pa3IuBBl
1,45 32,40 22,27
1,79 33,03 22,95
1,46 40,21 25,48
1,40 43,88 27,06
1,39 46,05 28,02
PaznuBsl B Typkectanckas 061acTb
0,46 1,35 0,54
2,00 24,89 9,96
3,92 41,42 16,61
4,07 47,32 18,93
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MaxkcuManbHas TPOAYKTUBHOCTh HHM3KOM moimbel  (104-106 1/ra) pa3HOTpaBHO-
TPOCTHUKOBOTO COOOIIECTBA OTMEUEHBI MPU CPOKaxX Craja MaBOAKOBBIX BOJ B MEPBOM jAeKaae mas
(1966, 1968 rr.), 1 pi 06beMax MaBoAKOB 1,77 KM, 4TO COOTBETCTBYET obecredeHHocTr 60% .
CHmkenne oGbeMa maBoxka 10 1,1 kv (95 % obecrieyeHHOCTH) MPUBOJIUT K CHHXKEHUIO TPOIYK-
tuBHocTH 10 81 w/ra (77 %) JlanbHeiimee cokparenue o6bemMa maBojxka 10 0,7 KM, BeIET TaKKe K
pPE3KOMY MOHIKEHHUI0 MpoayKTuBHOCTH 110 40-42 1/ra (39 %), obecriedeHHOCTh MaBOJKa COOTBET-
ctByeT 99,9 % obecnieueHHoCcTH. OTHAKO IIPU 3TOM IPAKTHUYECKU BOJA He nocrynaer B Kamkains-
CKYIO JIeNbTY U HIKE B TypKecTaHCKYIO 00JacTh, a 00Ias Iiomaas 3aTomieHus 1/3 miomanm 3a-
ToIUIeHUs ipu naBojke 50 % obecrneueHHOCTH.

Ha cpenneii moiiMe MakcHUMallbHBIE ypokan 75-76 1/Ta MEIKOTPaBHO-TPOCTHHKOBOTO CO-
oOmiecTBa HAOIIOJAIOTCS MIPH CIae MaBOJKOBBIX BOJI B MEPBOM JIeKa/le B CEPEAMHE U BO BTOPOM
Iekane Masg 1 o0beMe naBojka 1,9 KM° (45% obGecneuenHoctn). Breicokue ypoxkau — 70-72 1/ra Ha-
0JroAar0TCs MPU BOAHOCTUIIABOIKA 2,2 kM (20% 00€CIeueHHOCTB ).

Jiia coobiecTB, chOpMUPOBAHHBIX B YCIOBUAX HE3AJIMBAEMOM MOMMBI MU 3aJIMBaEMOil HE
€XKEroJIHO ¥ Ha KOPOTKUU CPOK (BEpXHSs MOiMa), OCHOBHBIMH UCTOYHHKAMU YBIIAKHEHUS SBIISIOT-
Csl TPYHTOBBIE BOJBI M aTMOC(HEPHBIE OCATKU.

YpoxkaliHOCTh TIPH KPaTKOBPEMEHHOM yBIakHeHuHU 10-15 gHelt oGecneynBaeT mpoyKTHB-
Hocth 40-50 1/ra.

Takxum 00pa3oM, MOKHO CIIENaTh CICIYIOINE BHIBOIBI:

— mepexo]] OT PUTOIEHO30B, PACTYILIUX B YCIOBUSAX M30BITOYHOTO YBIAXKHEHUS, K QUTOIE-
HO3aM, PacTyIIMM Ha HOPMAJILHO YBJIQKHEHHBIX IMOYBAX W IMPHU HEJOCTATKE BJIArd: MPU CHIKCHUU
YPOBHS TPYHTOBBIX BOJ A0 2,5-3,0 M OT MOBEPXHOCTH 3€MJIU, U3MEHEHHE UX OOTAaHUYECKOIO COCTa-
Ba TIPOUCXOANT B 30HE YMECHBIICHUS YPOBHS IPYHTOBBIX BOX C 1,5-3,0 M ¢ IOCTENIEHHBIM MEPEX0-
JIOM TPOCTHHUKOBOHM PAaCTUTENIBHOCTH B JIyTOBYIO, HaJ3eMHas guroMacca yMmeHbiiaetrcs ot 300 go
120 1/ra cyxoit macchl. Takke ¢ yXyAmeHHeM BO1000eCTIe4eHHOCTH TPABOCTOH MTPUOOPETAIOT IpH-
3eMJICHHBIN BUJ, T. €. MAKCUMYM 3aI1acOB Ha3eMHOM (hUTOMACChl COCPEOTOUEH B IPUIIOBEPXHOCT-
HBIX cltogx 0-10 1 0-20 cMm;

— MaKCHUMAaJIbHBII XUBOM Bec (UTOMACCHI TPOCTHUKOBOTO COOOIIECTBA Ha TOP(SIHUCTO-
OOJIOTHBIX M WJIOBATO-OOJIOTHBIX TIOYBAX IPH TOJHOW BOJIOOOECIICUCHHOCTH M MUHEPATU3aIlUH BO-
1wt 0,5-1,3 r/n nocturaet 785 1/ra cyxoi maccol ipu 100 % MOKPBITUH, JIyTOBOTO COOOIIECTBA Ha-
crosimiero Jjyra - 310, 371ak0oBO-pa3HOTPABHOTO COOOIIECTBA OMYCTHIHUBAIOIIETO JIyra (HUXe 3,5 M)
- 155 w/ra cyxoit maccel. COOCTBEHHO >KMBasi, HA/I3EMHAsi Macca COCTaBJISIET COOTBETCTBEHHO 313,
35 u 8,6 1/ra (npu rogoBeIX ocaakax 150 mm).
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VJIK 626,81

3ATIAYH PABBUTUA HAYUYHO-OBPA3ZOBATEJIBHOI'O ITIOTEHIIUAJIA,
B COEPE BOJIHBIX PECYPCOB PK

C.P. UbaryaauH, 1.T.H, npodeccop

C pazBanom CCCP u riomy00KHM 3KOHOMUYECKUM KPU3MCOM, KOCHYBIIUMCS BceX cep KO-
HOMMKH, B TOM UHCJIE€ CEJIbCKOIO XO35HUCTBA HACTYN W IIEPUO/ MIOTEPH OPOILIAEMBIX 3€MEJIb U BCETO
MeJIMopaTUBHOTO (poHAa BO Beex cTpaHax LIA, kpome Y3b6ekucraHa.

B cBs13u ¢ 3TUM, ISl peleHus 3a/1a4 Ipo10BOJIbCTBEHHOM O€30MMacHOCTH B IOCJEIHUE TO-
JIbl BO BceX cTpaHax LlA mpuHATHI HOBbIE MPOTrPaMMBbl pa3BUTHUS BOJHOTO Xo3siicTBa 10 2030-2040
I.T., IpeIycMaTpUBAIOIINE BBOJ HOBBIX IUIONIAIeH opoieHus, Harpumep, B PK ¢ 1,2 min. ra 1o 3,0
MIiH. Ta. [Ipu 3TOM, ¢ yd4eToM rpsayuiero HapacTaHusi BOAHOTO JepUIMTa, HEOOXOIUMO CHU3UTD
noTpeOHOCTH B Bojie st mppuranuu Ha 25-30%.

Kak moxa3pIBatoT pacyersl, Juig oOecrieueHust BOAHON 0€30MacHOCTH CTpaHbl B 3TUX YCIO-
BUAX Ha (OHE YBETMYEHUS UX OOIIMX IUIOIIAJACH OpoIIaeMoro 3eMyeenusi, Heo0X0AUMO BHEAPATh
BoJIocOeperampIme TeXHoI0ruy, a it atoro yBennuutb KIIJ{ opocurensubix cuctem ¢ 0,6 — 0,65
1o 0,8-0,85 (s cpaBaenus - B CYAP, KHP — 0,92). [Ipu sTom ocobenno aktyanbHol st Kazax-
CTaHa sBJseTcs Mpobiema ycrapeBlieil MHQPacTpyKTypbl - MHOTUM MPPUTALIMOHHBIM COOPYXKe-
HUSM, TUIOTUHAM, THIpoy3iaM U ap. 6omee 40 -50 ner.

Pemenue sTux M Apyrux mnpoOieM - BaKHEWIIME 3a/1a4M, CTOSIIME Ha Omkailimyro mep-
CIEKTHUBY Iepes crienuanicTaMu BoaHoro cekropa PK, 4To MoxkeT ObITh JOCTUTHYTO IIPHU HAJTUYUU,
KaK JIOCTaTOYHOTO (PMHAHCUPOBAHMSI, TAK U YCHIICHUS, a TOPOM CO3aHUs 3aHOBO, MOIIIHOTO Ka/Ipo-
BOT'0 COCTaBa BO BcexX cdepax U YPOBHAX BOJHOTO XO34HCTBA.

3710 MOTpedyeT 3HAUUTEIBHOTO0 HapaIllMBaHUS BBITYCKa CHEIMAIMCTOB C WHKEHEPHOM MOJI-
TOTOBKOM M YCHJIEHUs HAYYHOT0 noTeHnuana By30B 1 HM, OTKpBITHS HOBBIX CELUAIBHOCTEN O
BCEM HalpaBJIEHUSAM BOJHOrO xo3siictea PK.

[lepeuncnennbie mpobIeMbl U IOUCK MYTEH UX pEIIeHHs] CTaBsIT HOBBIE 3a/1auM Tiepe]] o0pa-
30BaTEIbHBIMU yupexJeHussMU KazaxcraHa, OCyIIECTBISIONIMMH MOATOTOBKY KaJIpOB JUIsl BOJHO-
HYHEPreTHUECKOT0 CEKTOpa pecnyOInKy.
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O0wee cocTosiHue U MPOOJIeMBbI BbICIIEr0 00pa30BaHUA
110 BOAHBIM cnienuaabHocTaM B PK.

CoBpeMeHHas cUTyalus ¢ MOArOTOBKOM CHEIUMAIMCTOB — BOJAHUKOB. be30TBETCTBEHHAsI 110-
T'OHS 32 TOCY/IapCTBEHHBIMU 00Pa30BaTEIbHBIMU I'PAHTAMH 110 BOJHBIM CIIELUATILHOCTSM MpUBEIIa K
HOSIBJIIEHUIO «BOAHBIX)» CIIELIUAIBHOCTEN B psAJE By30B, HE HMEIOLIMX COOTBETCTBYIOLIETO KaJIPOBO-
ro MoTeHIHana U JabopaTopHoi 0a3bl. «... C 6gedenuem Hosoli cucmemwvl obpasosanus ¢ Kazax-
cmane 3HAYUMeNbHO COKpamuacs TEPedeHb CHEIUAIbHOCTEH, YTO OTPULATENBHO CKa3ajloch Ha
HOJTrOTOBKE CHEIHUAIMCTOB. M3 cdepbl MOATOTOBKM BbIIAINM MHOI'ME BaXKHbIE CIIELUAIBHOCTH IS
Ka3aXCTAaHCKOM SKOHOMMKH, B YaCTHOCTH, THAPOTEXHUK U Jip. CnennanbHocTH « MaporexHuueckoe
CTPOUTENBCTBO M COOpYKeHMs», «BomocHaOxeHne n BojpooTBeAeHue» yaaneHsl u3 Kinaccuduka-
Topa. BMecTo HUX BBeJleHa CIIELUaIbHOCTh, KOTOpas HE JIaeT JIOCTATOYHOI'0 MH)KEHEPHOI'O COJep-
KaHHUA.

[lo MHEHHIO IIMPOKOIrO Kpyra CIELHUAIUCTOB U IKCIEPTOB B 00JACTH BOJHBIX PECYpCOB,
BBIITYCKHUKH BY30B I10 ClieLUalIbHOCTU «BoHbIE pecypchl U BOAOIOIb30BaHUE» HE OTBEUYAIOT KBa-
T(HUKAIMOHHBIM, TPEOOBAHUSM, PEABSIBISIEMBIM K paOOTHHKAM BOJHOM oTpaciu. B psane BY3os,
HOJYYMBIIUX JIMLIEH3UH, BCe MPO(UIMPYIOLINE AUCLHUILUIMHBI COCPEJOTOUEHBI Ha OAHOHN Kadenpe,
HECMOTps Ha pa3Hylo ux cneuuduxy. B Hekoropsix BY3ax Her naxe npenonasareneil u xadenp
CHeLHATbHBIX U UHKEHEPHBIX JAUCLUILUINH, a JIULEH3UN UMEIOTCS, YTO MIPUBOJUT K OJTHOMY OTCYT-
CTBHIO HEOOXOMMOTO 00pa3oBaHus. B HacTosiee Bpemsi, BEITYCKHUKH, OKOHYMBIIHNE OaKalaBpHaT
B BY3ax ctpansl (B cpeaHem okoso 300 yenoBek B roj), U HE NOCTYNUBILINE B MarucTparypy, He
MOTYT TPYAOYCTPOUTHCS, HE BOCTPEOOBAHbI N3-3a HU3KOI'O YPOBHSI MHKEHEPHOU MOArOTOBKHU. Tak,
Harpumep, u3 307-u BbITYCKHUKOB ¢ auruioMoM «bakanasp» 2016 roaa, 29 nmoctynuinu B MarucT-
parypy, a OCTaJlbHbIe B OCHOBHOM MOIIOJHUIIA DAl 0€3pab0THBIX, JINOO TPYAOYCTPOMINCH HE TIO
cneunanbHocTd (A.K.Kenmumos). CymiecTByrommas cucTeMa MOJArOTOBKU CIIELUAINCTOB HE UMEET
TECHOH cBsizu ¢ OeHeduuuapamu. Her HanmakeHHON rocyqapCTBEHHOW CHUCTEMBI MEPEMOATOTOBKU
KaJ[pOB BOJHOT'O X03sHCTBa. JIMIeH3upoBaHue CenuaaIbHOCTEH BYy30B HE CBA3aHO C MaTepUalIbHO-
TEXHUYECKON 0a3oi u jabopaTopHbIM obecrieueHreM ydeOHoro mpoiiecca. KauecTBeHHBIN cocTaB
[MI1C Taxxe Hy)J1aeTcs B yaydmeHuu (tadi.1 ).

CeroiHsi Mbl BUJIUM COBEPILICHHO HEMPUEMJIEMYIO KapTUHY: HU 0fHOTro BbimyckHHKa KazsHTY
(B KOTOPOM TOJIBKO O/1HA Kadeapa BOAHOTO npoduiist), noiaydaroniero okoyio 400 rocynapcTBeHHbIX
IPaHTOB B roJl Mo cnenuanbHocTH «BonHbie pecypeb» () HEBO3MOKHO HalTH Ha oObekTax Kawm-
obuickol, K3putopaunckoit mmm FOxxno-Kaszaxcranckoil obnacreil, rie npo0ieMbl BOAHOTO X03si-
cTBa pecnyOnuku crosT Haubosee octpo. s cpaBHenus: Tapl'yY u KI'Y, obecneunBaroniye mosi-
HOLICHHYIO TIOJrOTOBKY IOJIY4ar0T TOJIBKO 110 40 'paHTOB B TOA.

Tabmuua 1 - MWebopmauus o HayyHo-nejarormyeckoM cocraBe BYy30B PK  (oaunwvie
A.K. Kenwumosa)
Ne HaumenoBanune Haumenosanue By3a, | Kosn-o IIIIC, Begymiero 3ansaTus mo
CIELHUATbHOCTH OCYIIECTBIIS-FOILETO BOJIHBIM JIMCLHIIIIMHAM
MIOATOTOBKY KaJpOB JloxTopa Kaun-e1 | Maructpsr | BCET
Hayk+PhD | Hayk U Mpe-Jn O
1 I'unporexnnyeckoe Tapl'V 4+2 10 13 29
CTPOHUTENILCTBO U
COOPY’KEHHS
2 Tapl'y - - - -
KOI'Y um.KopkeIT 2+2 10 6 20
IOKI'Y 1 5 7 13
Bonansie pecypcst u ATbIpaycKuii 2 3 4 9
BOJIOTIOJTb30BAHUE TOCYHUBEPCHTET
BKI'TY 2 3 4 9
KasHUTY 3+1 3 2 9
KazsHAY 5+2 4 8 19
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[Tponomxenne Tadbmuib! 1

3 Menuopanws, Tapl'V 0+2 - - 2
PEKyJIbTUBALIUS U KOory - - -
oXpaHa 3eMellb KasHAY - - -
BCET'O 19+9 38 44 110

K Hacrosimiemy BpeMeHH, HUXENpUBeIeHHbIe BY 3bI 0JIy4nin JUIEH3UU U FOTOBSAT CIIeLMa-
JHMCTOB B 00JaCTH BOJHOIO M BOJOXO3SHCTBEHHOro HampasieHus (tabdi. 2). [Ipobaemoit st Beex
BY30B SBIISIETCS OTCYTCTBHE PEATHHON CHCTEMBbl HETIPEPHIBHOTO 00OPa30BaHMs B IIETIOUKE «OaKanaBp
— MarucTp — AOKTOp HayK», 3TOro IpeaMeTra. ITO BO3MOXKHO, €CIIU CTYAEHT, o0yJasch B Oakanas-
puare, 3apaHee BHIOpall YCHJICHHBIH Kypc IpeaMeTa o MporpaMme MarucTparypsl. B Hammx By3ax
STOT IPUHIMII HE HAIlleN [10Ka IPUMEHEHHUS B CUILy OTCYTCTBHSI METOJIMYECKOM 0a3bl, OnbITa U ruo-
KOCTH IPENOJaBaHus OTAEIbHbIX qucuuiuind. Hampumep, B Tapl'V ects nokropanTtypa 1o crienu-
anbHOCTH «I'TCy», @ MarucTparypsl HET, €CTb MarucTpaTypa 1o CHEIUaJIbHOCTH « DKCILlyaTalus,
HAJIC)KHOCTH U 0€30IIaCHOCTH I'TC », a OaKkanaBpuara HeT!

Ta6Jmua 2 - Bricmme yT~I€6HI)I€ 3aBCACHUA, UMCIOIUC JIMICH3UIO HAa IMOATIOTOBKY CIICHUAINCTOB
BOJHOI'O U BOHOXOSHﬁCTBCHHOFO HaIIpaBJICHUS.

HaumenoBanue BY3a
JloxTropaHTtypa
Cepus u HOMep rocysapet- bakanaspuar Marwucrparypa PhD
BEHHOMU JIMLIEH3UU
EBpasuiickuii HarmoHaneHbld | ['maposorus
yHuBepcurer umenu JI. H.
I'ymunesa
Ka3zaxcknii HaIMOHAIBHBIN I'mpponorus —T'unponorus I'mpponorus
YHMBEPCUTET UMEHH AJlb-
®Dapabu
Kazaxckuii HallMOHAIbHBII Bonnsie pecypcel Bonnsie pecypcel u Bonnsie pecypcbl
arpapHbIil YHUBEPCUTET BOJIOTIOJIb30BAHMUE, BOJIOTIOJIb30BAHME, 1 BOJOTIOJIB30Ba-
(r. ATmartsl) Menunopauus, pe- Menuopanus, pe- HUE
KYJIbTHUBALMS U OX- | KYJIbTUBALAs U OXpa-
paHa 3eMellb Ha 3eMeIlb
Ka3zaxcknii HaMOHAIBHBIN Bonanseie pecypesl 1 | -BoaHble pecypcbl I'mpporeonorus n
TEXHUYECKUNA YHUBEPCUTET BOJIOIIOJIb30BAHUE BOZIOIIOJIb30BAHMUE, WH)KEHEpHas I'e0-
umenu K. M. Catnaesa I'maporeonorus u JIOTHS.
WH)KEHEPHAast T'€0JIOr.
ATbIpayckuil rocyaapcTBEH- Bonneie pecypcsl n
HBII YHUBEPCUTET BOJIOIIOJIb30BAHUE
Bocrouno-Ka3zaxcranckuii ro- | BoxHblie pecypcsl u
CyapCTBEHHBIM TEXHUYECKUIN | BOJIOMOIb30BaHUE
YHUBEPCUTET
Tapa3zckuii rocynapctBeHHblid | BonmHble pecypesl 1 | ['maporexHudeckoe I'mpporexHuue-
yHuBepcuteT umenu M. X. BOJIOII0JIb30BAaHMUE, CTPOUTEIIBLCTBO U CO- | CKOE CTPOUTEIIb-
Hynatn Menunopanus, pe- OpY>KEHHE, CTBO M COOpYXke-
KyJIbTUBALU U OX- | BoaHble pecypcesl 1 HUE,
paHa 3eMenb BOJIOTIOJIb30BAHME, Menuopanus,
-Menuopanus, pe- PEKYIbTUBALIUS U
KyJIbTHBALMs U OXpa- | OXPaHa 36MeEIlb.
Ha 3eMellb
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[Ipogomxenre TaOIUIIBI 2

Ke3putopaunckuii rocynapet- | Boansie pecypeel 1 | Bonnbie pecypchl u Menuopanuu,
BEHHbBI YHUBEPCUTET UMEHU BOJIOTIOJIb30BAHKE BOJIOTIOJIb30BaHHE, PEKyJIbTUBALIMS 1
KopxksIT ATa 5B081000- 6M081000- OXpaHa 3eMellb
Menuopauus, pe- Menuopauuu, pe-
KYJIbTUBALIUSA U OX- | KyJIbTUBALIUA U OXpa-
paHa 3eMelb Ha 3eMellb
IOxH0-Ka3zaxcranckuii rocy- 5B080500-Boaurie
JAPCTBEHHBIN YHUBEPCUTET pecypchl U BOJIO-
uMeHu M. Ayas3oBa 10JIb30BaHUE

CpasHumenbHulll AHATU3 COCMOSAHUSL NOO2OMOBKU KAOPO8 8 8Y3aX 8600H020 npoduis Llenmpanvroi
A3zuu u Poccuu. Ilpex e Bcero, HEOOX0IUMO OTMETUTh HEOIIPABJAHHO 0O0JIBIIOE KOJIMUYECTBO YaCOB
(KpeauToB), BBIIEISEMBIX /17151 OJI0Ka TyMaHUTAapHBIX IUCUUIUIMH B By3ax Kazaxcrana (23,3%), uro
COIIOCTaBUMO 0 00BbeMy ¢ 001IenTPO(heCcCHOHAIBHBIMU AUCHUIIIMHAMH.

B »TOM cMBICe HaMHOTO JTydiIe cOaaHCHPOBAaHBI U 0oJiee parMOHAIBHBI CTPYKTYPHI yueo-
HbIX IU1aHOB B KbIpreizcrane u Y30ekucraHe, B KOTOPbIX T'yMaHUTapHbBIM BbleneHo 15-17%, a 06-
nIenpoeCcCHOHANTBHBIM TUCIUIUIMHAM nipeacTaBiieHo 38,3 % u 43,7% cooTBETCTBEHHO, OT O0IIIe-
ro o0bema Harpy3KHu.

Bonpoc npakmux. Habop npakTHK B y4yeOHBIX IUIaHAX MOJrOTOBKHM BOAHUKOB — Ba)KHBIH KOM-
MOHEHT oOecrieueHusl KauyecTBa MH)KeHepa. 3/1ech HanboJiee nevaibHas CUTyalus B y4eOHBIX Ij1a-
HaX Ka3aXCTaHCKHUX BY30B. Ha 3To yka3bIBaeT Take IpOCTOE CpaBHEHHE KOJUYECTBA 4acOB, OTBE-
JNeHHBIX B By3ax Kazaxcrana: 6930 4acoB Ha MOATOTOBKY OakajaBpa BOJHOTO XO3SIHCTBa, C KOJU-
YEeCTBOM 4YacoB, 3aTPAauMBAaEMbIX Ha IMOJrOTOBKY CIIELMAIMCTOB BOJAHUKOB B BVY3ax cocennux
ctpad. B Pecniyonuke Y36ekucran (PY) Ha 310 3arpaunBaetcs B cpeqaeM 9500 yvacos, B Poccuii-
ckoit Penepanuu (PP) — 8500 yacos u Keiprezckoit Pecniyonuke (KP) — 7200 yacos. IIpumepHo
TaKOM e MOJAX0J K ImpakTuke ctyaeHToB. B Kasaxcrane Ha aTo Beinensiercs 180 yacos (1), B PY —
1100 gacoB u B P® — 650 yacos.

Yuebnvie naanvl. AHanu3 HarpaBJIeHUH CIELIMATIbHOCTEN MOATOTOBKH IO MporpaMMaM Oaka-
naBpuata B By3ax LA ( Tabmuna 3), moka3siBaeT, YTo HauboJiee MUPOKUI 1Mana3oH NpeCTaBieH B
V30ekucrane — 17 cneunanbHocTel , ( Tabn.3). B ocranpHbIX cTpaHax mo 7-8 crnenuanbHOCTEH (B
Kazaxcrane oxxuganock npubasienue euie AByx B 2019 rony). Hapsay ¢ TpaiulimOHHBIMU CIIEIH-
IBbHOCTSIMU, NIEPCIEKTUBHBIMH, OTBEUYAIOIIMMH TpeOOBaHUSIM OynyIIMX 3a/ad mepes, BOJAHUKAMHU,
NPECTaBISIOTCS: «aBTOMATH3alMs U YIPaBICHUE TEXHOJIOTHYECKHMMHU MPOLeCCaMU B BOAHOM XO-
35HICTBE» U «MHHOBAIMOHHbBIE TEXHOJIOTUU U UX MCIIOJIH30BAaHUE B BOJTHOM XO034HCTBE», NIPE/ICTaB-
nennsle B TUMMCX, «uH(}OpMaMoOHHbBIE CUCTEMBI B MPUPOA0OOYCTPOIICTBE M BOAONOIL30BA-
HUM» , peanusyembie B KP, a Taxke «BogHas nuninomarus»(s PT).

OTH crnienuanbHOCTH B OyayiieM obecriedar BHEJPEHHE B UPPHUrallMM TaKUX HOBALMH Kak
cucrteMbl SKADA, T'HC TtexHOnoruu, 4ro BecbMa akTyasbHO Juis Kasaxcrana. bonpmoil nHTEpEC
i Kazaxcrana mnpenctaBisieT CHEHMaIbHOCTH «l MaposHepreTnueckue OOBEKThl Ha WppHUTaAIU-
oHHbIX cuctemax», (TUMMCX). Manas ruposHepreTika ceiyac pa3BuBaeTcs OBICTPHIMU TEMIIa-
MU U UMEeT 3HaUMuTeNbHbIe IepcrekTHBbI 111 Kasaxcrana.

Maructpatypa SBISE€TCS BaXKHBIM KOMIIOHEHTOM U CTYIEHBIO B CUCTEME IOCIEBY30BCKOTO
oOpa3oBanus. Cam mporiecc 00y4eHHsI B MarucTpaType Mo3BOJIIeT HE TOJIBKO JOMOJHUTh U 00ora-
TUTHh 3HAaHUSMH MOJIOJIBIX JIFOJIEH — JTyYIIUX BBITYCKHUKOB OakajaBpuaTa, HO MPUBUTH UM HAaBBIKA
UccleioBaTesel, aHaIMTUKOB, CJIeNlaTh IIepBble IIard B MUP HayKu. B 1ienom, Maructparypa 4acto
3aroiHseT IpoOesbl B MOArOTOBKE 0akaaaBpOB, KOTOPbIE BOSHUKAIOT 10 Pa3HbIM MPUYMHAM, B OC-
HOBHOM H3-32 HECOBEPIICHCTBA YUEOHBIX IJIAHOB, B KOTOPBIX, B CBOIO O4Yepe/ib, BO3HUK TUcOaIaHCc
Mexay Onmokamu aucuuiiuH. Kpome 3Toro, pesynbTaThl 00y4eHHs] B MarucTparype MO3BOJSIOT
BBISIBUTD IEPCIIEKTUBHBIX BBIMTYCKHUKOB, CKJIIOHHBIX K JajbHEWIIeld HayuHo! paboTe B (hopme JOK-
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TopaHTyphl. [y Hamux By30B 1 HUM - 3T0 BaxkHeWmmii pakTop ycuiaeHus Hay4yHO- Iejaroruye-
CKOTO INOTEHIHAJIA.

Tabymma 3 - HameHoBaHWEe W HAITPaBJICHUS CIEIMAIBHOCTEH BOTHOTO ITpodruis (OakaiaBpuar)
HauMenoBanue crieruairHOCTEN PK | KP | PT | PV
BoHOE X0351CTBO ¥ MeMopanus +
MexaHuzanusi BOJOX03SHCTBEHHBIX M METMOPATUBHBIX paboT
['uIpOTEXHUYECKOE CTPOUTEILCTBO (B BOJHOM XO0341CTBE) - + +
DKcmlyaTtaluus rupOTEXHUUECKUX COOPYKEHUIM U HACOCHBIX CTaHIIMMA

+ |+ [+ ]|+

+

ABTOMAaTH3alUs U YIPABICHUE TEXHOJIOTMYECKUX IIPOLIECCOB U ITPOU3-
BOJICTB (B BOJHOM XO3SMCTBE)

byxrantepckuii y4eT u ayauT (B BOJHOM XO35HCTBE) +
WHxeHepHbIe CUCTEMBI BOJOCHAOKEHUS +
M HHOBAaLIMOHHBIE TEXHOJIOTUHU U UX UCIOJIb30BAHUE B BOJHOM XO35M-
CTBE

Fnaponomﬂ PEK 1 BOAOXPaHUJINIIL + +
Dkonoruyeckas 0€30MacHOCTh B BOJHOM XO03SHCTBE

Opranu3zanus 1 ynpaBjieHHUE BOJHOTO X03MCTBA

TexHu4yeckuil cepBUC B CEJILCKOM U BOJHOM XO3SIIICTBE

[IpumMeHeHre MHHOBAIIMOHHBIX TEXHUK U TEXHOJIOTHI B CEILCKOM XO-
3SICTBE

['upposHepreTnyeckre 0ObEKThl B HPPUTAIIMOHHBIX CHCTEMAaX
DHeprocHabKeHUE B CETLCKOM M BOJTHOM XO3sIIICTBE

OxpaHa Tpy/ia U TeXHHKa 0€30IaCHOCTH

BoHbie pecypchl ¥ BOJOTIONB30BaHUE +
Menunopanus, peKylIbTUBALKS U OXPaHA 3eMENIbTMEHEKMEHT B.X
I'mppomennopanms - +
Bopocnabxenue, BOJOOTBEICHIE U 0XpaHa BOJHBIX PeCypCcoB
I'upposnorus cymm

['uaporeosnorus v MHXKXEHEPHAs T€OJIOTUS

WHxeHepHbIe CUCTEMBI CETbX03 BOJOCHA0KEHUSI OOBOJHEHUS U BOJIO-
OTBEJCHUS

KoMiuiekcHOe HCTI0Ib30BaHNe U OXPaHa BOJHBIX PECYPCOB + + +
[TpuponooOycTpoiicTBO
HubopmaninoHHbIE CUCTEMBI B IPUPOI000YCTPOHCTBE U BOIOTIOIB30- +
BaHUU

+

+

+ |+ +|+|+

+ |+ |+

=+
1

+

+

+
1

+ |+ +|+

=+

CTpouTensCTBO M 3KCIUTyaTalUsl THAPOITEKTPOCTAHIINI +

Ilepeuenp HampaBiIeHUH U IPOrpaMM MarucTpaTypbl IO BOJHBIM CIEIMAIBHOCTSM B By3ax
ITA) Taxxe TpeOyeT M3ydeHHUs Ha IMpeIMeT B3aMMHOI0 OOMEHa, a TaKKe MPUHSITUS JIeHCTBEHHBIX
Mep O OTKPBITUIO HEJIOCTAIOIINX CIIEUATBbHOCTEH 1 00pa3oBaTenbHbIX cTyneHel ¢ PK. (tabn.4).

Tabnuua 4 - [lepeyens cnenuagbHOCTENW MarucTpatypa B By3ax PK u PY

HanmeHnoBanue criennaibHOCTEN PK Py
Menuopanus 1 OpolIaeMoe 3eMIICIEIINE + +
Oxpana OKpyxaromiei cpeapl (TIo 0TPaciIsaM) + +
DKCIUTyaTalus TuIpOMEIMOPATUBHBIX CUCTEM +
Bopoc6eperaroniye TeXHOIOTHH OPOIICHUS +
OKcIUTyaTanus, HaAeKHOCTh U 0€30IaCHOCTh THPOTEXHUYECKHX COOPYKEHHM + +
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[Tpogomxenne Taduuibl 4

DKCIuTyaTanus U JUarHOCTUKA HACOCHBIX CTAHIIMU M 000PYyIOBaHMIA +

+

MexaHu3anus THAPOMCEIIMOPATHUBHBIX pa60T

+

ABTOMAaTH3aIUs TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB (B BOJIHOM XO3SHCT-
BE)

PanronasibHOE MCIIOIb30BAHKE U YIIPaBIEHUE BOAHBIMU peCypcaMu +

DKoJiorunueckas 6€30MacHOCTE B BOJHOM XO3SICTBE

Opranu3zanus 1 ynpaBjieHUE BOJAHOTO X03iCTBa

DHeprocHabXeHHe B CEITLCKOM U BOJTHOM XO35HCTBE

+ |+ |+ |+ +

Smart (uHTeIeKTyaabHble) CHCTEMbI U3MEPEHUS U UHCTPYMEHTHI B BOJTHOM X035~
CTBE

IIpobnemvr mpyooycmpoticmea. OTHON U3 BaXHBIX MPOOJIEM SIBISETCS TPYAOYCTPOHCTBO
BBIMTYCKHUKOB BOJ0OXO03siiicTBeHHOTO mpodumis (Tadn. 5). HeoOxomumo oOTMETHTH cnalyro CBS3b
By30B PK ¢ moTeHImaibHBIMU paboTOAATENsIMU, OTCYTCTBHE JJOTOBOPOB Ha IICJIEBYIO MOJATOTOBKY
BOJIHUKOB MEX1y OeHepUIIMapaMu U By3aMHU; OTCYTCTBUE MPAKTHUYCCKUX HABBIKOB Y BBIITYCKHUKOB,;
HU3KHUI YPOBEHB 3apIlIaThl MOJIOJIBIX CIICIIUAIMCTOB U OTCYTCTBHE MOTHBAIU K pabote. Hanbomee
OnaromnpusTHas CHTyalus B 3ToM Borpoce B Kbipreizctane U Y30€KUCTaHe, I/ie Ha TOCYAapCTBEH-
HOM YPOBHE MPHHSITHI 3aKOHOJIATEIbHBIE MEPHI 10 3aKPEIIIEMOCTH BBIITYCKHHKOB 110 MECTaM pa-
OOTHI.

Tabnuna 5 - Bellyck cienuanucToB U OCHOBHBIE paboTonaTenu

[Tokaszarenu Ctpansl
PK KP PT Py
TpynoycTpoiicTBO B 22 82 64 100
%% OT BBIITyCKa

B Kazaxcrane mo TpyIoBOMY 3aKOHOJATENBCTBY B THIIOBBIX INTATaX TOCYYPEkKACHUH 10
CHX TOp HET KBAJU(HUKAIMOHHBIX MOHATUN «0akajdaBp» U «MarucTp»: Mo CYLIECTBY, BHIITYCKHUKH
MIPEI0CTaBIEHBI caMu ce0€ 1 TT03TOMY JOJIsl TPYAOYCTPOCHHBIX COCTABISIET 0K0JIO 22%. [Tpu aTOM,
B MIOCJIETHUE T'0JIbl YACTHBIE OPTaHU3aUH (2 OHU COCTABIISAIOT OOJIBIIMHCTBO B BOJIOXO035IIICTBEHHOM
OTpaciy) MPUHUMAIOT Ha pabOTy BBITYCKHUKOB MarucTpaTypbl, 0OOCHOBAaHHO CUHUTas, YTO y HUX
HaCTOsIIIee MOJIHOE BhIciee 00pa3oBaHue.

Ilepcnekmusnvie nompebrocmu 6 cneyuaaucmax 0Jisi 600Hot ompacau PK. C yaeTom Heo0-
XOJJMUMOCTH 00€ecCrieueHHs B peciyOsInKe BOJHOM O€30MMacHOCTH U pealn3alny IIaHOB OXPaHbl U
paIMoOHATFHOTO UCTIONB30BaHUS BOAHBIX PECYPCOB CTPaHBI HEOOXOAUMO TIPUHSTH JICHCTBEHHBIC
MEpBI [0 YCUJICHUIO KaJIpOBOTO MOTEHIIMAJIa B BOJHOM XO3sHCTBE.

Baxxnoil 3agaueit mpu 3TOM SIBIISIeTCS ONpefelieHne MOTPeOHOW YMCIIEHHOCTH CIIEHAaINCTOB Ha
NEPCHEKTUBY C YUETOM pealM3allii CTpaTerkii U MporpaMM pa3BUTHUS OTPACIIH.

Hamu mpoaHamm3npoBaHO peTPOCIIEKTUBHOE COCTOSIHAE ¥ CIENIaH MPOTHO3 Ha OCHOBE CIIO-
xuBIuxcsa 10 1992 roga B PK nokasareneii cpeaHeil YNCIEHHOCTH CIIEUATUCTOB BCEX HAIpaBJe-
HUI ¥ OTpaciieil BOMHOTO XO3SHCTBA, BKIIIOYAs HAYKY, IPOCKTHPOBAHNE, CTPOUTEIHCTBO (PEKOHCT-
PYKLIMS) U OKCIUTyaTallUi0 MEIMOPATUBHBIX CHCTEM, IUIOTHH, OOBOJHUTEIbHBIX COOPYKEHHH U JIp.
OTH TOKa3aTeNld MOTYT JaTh JIOCTaTOYHO OOBEKTUBHOE TPEJCTABICHHE O TOM, HACKOJBKO Halla
CTpaHa JIOJbKHA OBITh oOecredeHbl HeOOXOAMMBIM KaJIpOBBIM MOTEHIMAJIOM B BOAHON oTpaciaun C
y4eTOM 00pa3zoBaBIIerocs AeuITa KaapoB BOAHOTO XO3SIMCTBA B PECITYOJIMKE BUANUTCS CIIEIYIO-
IIMH TepCIEeKTUBHBIN IU1aH o0ecredeHns: UX NOTpeOHOCTH B pa3pese crnenuaibHocTei (Tadu. 6,7,8).
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Tabmuna 6 - Oxugaemas TOTPEeOHOCTh B CIIENUATKMCTAX i BoaHOTO Xo3siictBa PK B 2035-2040
r.T. (3xcnepmuas oyenxa C.P. Ubamyniuna)

[Iporno3 mnomaaei [Ipornos nmotpe6- | Hampasienus nmpodeccuoHaIbHOM NeATeTbHO-
oporienus, 10 2035r. HOM YHMCIIEHHOCTH ctu B % %
MJIH. Ta CHELHATHCTOB, Hayka + CrtpoutenbcTBO | DKCIUTya-
Thic. gel MIPOEKTUPOBa- (peKOHCTpPYK- Tanus
HHUE 110589
3,0 40-45* 10 40 50

*- ¢ yuemom cmpoumenbcmea u peKOHCMpPYKYUU 8000XPAHUTULY

Tabnuna 7 - KonuyecTBeHHBIC MTOKA3aTeNH CIIEUAIBHOCTEH BOJIHOTO MPOMUIIS ¥ IPOTHO3 MOTPEO-
HOCTH B BBIIIYCKE CIICUAINCTOB, (dannvie C.P. Hbamyniuna).

Kon-Bo By30B co | Kon-Bo cnenmans- | III1C By30B, uen.* CpenHerogoBoe KOJa-BO BbI-
CIIELUATBHOCTSIMUA | HOCTEH MTYCKHHUKOB, Y€l
BOJHOTO npoduiiss | Oaxa- Maruc- B 2018 r. | mporuo3 B 2018 r. | mporuo3 no-
(Bumcn.-B 2018 r. | maB- TpaTypbl notpeod- TpeOHOCTH K
B 3HaM. NOTPEOHO B | puara HOCTHU K 2040 .
2025-40r.) 2030 .

9/3 9/ 15** | 5/10** 108/64 500/270 220 800
Ilpumeuanue:

* 8 yucniumene — obwee konuuecmso I111C, 6 3namenamene — ¢ yuenou cmenenwvio.

Ilpunumaemcs 60 6HumManue, 4mo NOnoIHeHue nPogheccopcKo-npenodasamenbCcko20 cocmasa y-
308 002#CHO Oblmb 3aKkoHueno Kk 2030 200y ¢ mem, umobvl obecneuums HeoOXOOUMbBIU BbINYCK
cneyuanucmos k 2040-my 200y.

** - nompebnoe Konuvecmso nepcnekmuenvlx cneyuanviocmetl k 2025 200y.

Tabmuna 8 - [IporHo3 noTpedHOCTH B CeLMATUCTaX MO Buaam aestenbHocTH 10 2040 roga (oxc-
nepmnas oyernka C.P. Hoamyniuna).

Bune! crienmanuzamnuii Ha 0cHOBE 0a30BOH ITOATOTOBKHU
CnenuanbHOCTH* CTpoutensbCcTBO [TpoexktupoBanue,
IKCILTyaTaIus HUTOTO
(pEeKOHCTPYK.) 00pa3oB., HayKa
['uppomennopanus 4500- 5000 3500-4000 2000-2500 11500
['unp.Tex.cTp-BO 3500-4000 4000-4500 500 9000
MexaHu3anus 3500-4000 3000-3500 500 8000
MeJIHopar. pabot
Bonocna0xenne u 2500-3000 4000-4500 1000-1500 9000
00BOJH.IACTOMIII
DKOHOMHKA BOJHOI'O 2000 1000 1500 4500
X03-Ba
Bcero 15000-18000 15500-17500 5500-6500 42000

*npu coxpanenuu mpaouyuoHHbIX cneyuaibHocmetl no02omoesxu 0o 1998200a
[Tpu 5TOM HEOOXOMMBI MEPHI 110 BHEPEHHUIO B YUEOHBII MPOIIECC CIIEUATLHOCTEH, TPUBEICHHBIX
B Ta0uIie 3 ¥ BKIIFOUAEMbIX B OOIIMH TUIaH KOJMYECTBA TOTPEOHBIX KaJIPOB.

Hcmopus [Jocambynckoeo  eudpomenuopamugho-cmpoumenvro2o uncmumyma (JIMCH). B 1998
roxy 0e3qyMHBIM pelieHueM ToraamHero pykosojacrsa MOH, takoit uzBectHsiii B CCCP By3 kak
JAI'MCH,  coro3HOro  MOAYMHEHHUS, C  BBICOKOKBATH(HUIIMPOBAHHBIM  MPOQPECCOPCKO-
MIPETNO0/1aBaTeIbCKUM COCTaBOM, MOIITHOM JTabopaTopHOW ©a30¥ U HaydHOU MH(PPACTPYKTypOil mo-
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TEPSUT FOPUIUIECKYI0 CAMOCTOATEILHOCTh, OBbLT OOBEAMHEH C O0JACTHBIM IEJarormuecKuM U TeX-
HOJIOTUYECKUM UHCTUTyTamMH, U B utore Boiies B coctaB Tapl'V. B cBoe Bpemss B CCCP B BOA-
HOM HaIlpaBJIEHUU TOTOBWIKCH KaJpbl 1Mo 15-u cnenumansHocTsM. M3 Hux B Kazaxcrane roroBu-
JUCh CHEIUATUCTBl B 1o 7-u Hampabienusm: 1511 — Tmapomenwopanus (AI'MCH),1203-
I'unporexHUuecKoe CTPOUTEIBCTBO PEUHBIX COOPYKEHUH U ruapoannekrpocranuuid ( AI'MCH);
1209 — Bonocuabxkenue u kananuzanus (JJIMCH); 1514 — Mexarauzanus rupoMeTnOpaTUBHBIX
pabor (AI'MCH); 1744 — Dxonomuka BogHoro xo3saictea (AI'MCH); 0107 — I'maporeosiorust u
umkeHnepHas reonorus (kadenpa B AI'MCH); 1401 — I'upponorus cymu (kadhenpa B JII'MCH).
JAI'MCH 6bu1 ogHEM U3 4eThIpex crenuann3upoBaHHbix By30B CCCP ,B KOTOpBIX B Ieisax obecrie-
YEeHHs HaJJIeKallero KauecTBa MOJArOTOBKU CHEIHAMCTOB, B X0J€ O0y4YEeHHs CTY/IEHTaMH BBINOJI-
HsJICST OONBIION 00BEM pacdeTHO-TpahUUYECKUX M KYpPCOBBIX paboT. B 1enmsx moAroroBku
CTYJEHTOB K CaMOCTOSATEIbHOW IPOU3BOJCTBEHHOW paboTe B HAPOIHOM XO3SIICTBE CTpaHbI
BBITIOTHSUICS 1Ieblid HaOOp yueOHBIX (Teone3us -4, THIPOreoIorus - 4 U THIPOMETPHS 2 HENIeIH),
MPOU3BOJICTBEHHBIX (4 HENeNH) U MPEeIIUINIOMHON MPAKTHKU - 6 Hedenb. KOHTUHIEHT CTYy/IEeHTOB
JAI'MCH cocrasisn 6onee 3000 yenoBek,Ha 16 kadenpax u B 19 nmaboparopusx padoramm 350
yenoBek [IIIC, 150- 170 HayuHbIX COTpYyOHUKOB M acnupantoB.KomnektuB pabotanm Han
BakHeHIMMHU Tipodiemamu 1o temaruke MunBoaxoza CCCP u KazCCP, 'KHT CCCP, I'occtpos
CCCP no menuopanuu, THIpOTEXHUYECKUM COOPYKEHUSM THJIPABIMKHU, NEPEOPOCKHU YaCTH CTOKA
CHOMPCKUX pEK, CTPOUTEIBHBIM MaTepuajaM M KOHCTPYKIHUSAM U Jp., 3aHUMas 10 00beMmy
¢unancupoBanuss HUP 8 mecTo cpenu coro3HBIX BY30B.

o 1998 rona moaroroBka uHxkeHepoB aiisi BogHoro xo3siictBa CCCP, a 3arem PK Benach B
JAI'MCH u KUMMU no enuHbIM 17151 BCEX BY30B YU€OHBIM IJIaHAM, KOTOPBIE MOCTOSIHHO COBEPIIICH-
CTBOBAJIUCh, & CHUCTEMa OOydYeHHS OPHUEHTHUPOBAIACH HA TMOATOTOBKY CHEIUATMCTOB IIMPOKOTO
npoduas ¢ ydeToM MHOTOTPAHHOCTH HCIOJb30BaHHUS BOJHBIX PECYPCOB B HAapOJHOM XO3SHMCTBE
(uppuranusi, KOMMYHaJIbHO-OBITOBOE, CEIbCKOX03BOAOCHA0KEHNE U OOBOJAHEHME MACTOMIL, IpPO-
MBIIUIEHHOE, THAPOIHEpreTuieckoe u T.14.). HeorbeMiemMol 4acThio y4eOHBIX TUIAHOB ObLIN Tepe-
Jlaya TIOJIHOIEHHBIX 3HAHUW BBITYCKHUKAM, TPUBUTHE UM YMEHUU U HABBIKOB BECTU M3BICKATEIb-
CKHe paboThl, MPOEKTUPOBATh, CTPOUTH U IKCIUTYyaTHPOBATh BOJOXO3SHUCTBEHHBIE COOPYXKEHUS, a
TaK)Xe TUIAPOIHEPTETUUECKUE OOBEKTHI.

B 1ensax moBelleHus1 KauecTBa BBITYCKaeMBbIX criernanuctoB B 1986 roxy B II'MCH 6bina
pa3paboTaHa U BHEJIpEHA CHCTEMa MOJTOTOBKH KaJpOB HA OCHOBE TPOWCTBEHHBIX JIOTOBOPOB: «OP-
raHu3anus (3aka3z4yuk) — By3 — cTyaeHT». OCHOBOHM cucTeMbl ObLI 1IeNIEBOM 3aKa3 Ha MOATOTOBKY
CIIEIUATIMCTOB BY30M C KBATM(UKAIIMOHHBIMU TPEOOBAaHUSIMH: «3HATh- YMETb- BIaAeTh» (puc.l).
Ota Mertonuka Obiia mpusHaHa Ha BceM mnpoctpancTBe CCCP u pexomeHI0BaHa K BHEIPEHUIO.
[To3xe aTa cuctema ObLIa BBIXOJIOIIEHA, MOTEPSIB OCHOBHOW CMBICH W 3a/Ja4d, OCTABUB TOJIHKO
KOMMEPUYECKYIO CTOPOHY 00pa3oBaTenbHbIX yciayr. CerofHs sTa cUCTeMa B3sATa Ha BOOPYKEHHE U
YCHENIHO peanusyercs B apyrux crpadax (PY). Ham HeoOXoauMo BO3pOIUTh €€ MPUMEHHUTEIBHO K
BogHOMY X03s11icTBY PK. CmbIcH 3akitoyancst B HOATOTOBKE WHKEHEPOB- BOJHUKOB 110 LIEIEBOMY U
OTUTAYMBAEMOMY 3aKa3y OT CTPOHUTENIBHBIX, SKCIUTYaTAIlMOHHBIX U JIp. OPTaHU3AIMA BOJHOTO MPO-
¢ust. [Ipu 5TOM OCyIecTBIsANIACH OIUIaTa TMOJHOW CTOMMOCTH OOYYEeHHsI MHXKEHepa CO BCEMU 3a-
TpaTamu, B T.4. ctuneHaneil. ( He myraTe ¢ HbIHE MPOIBETAIONINM, TaK HA3BIBAEMBIM «KOMMeEpYe-
CKHM» HabOpPOM, TIOTHOCTHIO BBIXOJIOCTUBIIHNM ATy Het0). OCHOBOM TOW HOBAIIUU SIBISLICS TPEX-
CTOPOHHUHN JTIOTOBOP MEXKAY OpraHu3aliield, MHCTUTYTOM MU CTyJdeHToM. [Ipu sTom opranuzamus —
3aKa3YMK CTaBWJIA 33Ja4d M YCIOBHS Mepel WHCTUTYTOM: KaKhM JOJDKEH OBITh BBITYCKHUK-
WHXKEHEP 11 KOHKPETHBIX OYAYIIUX YCIOBHI pPabOTHI U €ro JOKHOCTH.
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IMPOHN3BOOCTBO

CTYIEHT MOATOTOBKA

Puc.1.Cxema B3aumoneiicteus «BY3-3AKA3UUK-CTYJIEHT»

Axademus 600Ho20 xosaticmea Kazaxcmana — éenenue gpemenu. ObecriedeHue npo10BoIb-
CTBEHHOW 0€30IaCHOCTH CTpaHbl TECHO CBSI3aHO C IPOTrpaMMOM pa3BUTHs BogHOro xo3siictBa PK,
npeaycMarpuBarolieit Boccranopiienne 600 ThIC. ra paHee OpolIaeMbIX 3eMeNb U JalIbHEeIIee 10-
BesleHre ux riomaan 1o 3,0 muta.ra k 2035-40 r.r, ¢ BHEAPEHUEM BOJIOCOEPETAIONINX TEXHOJIOTUI
PEKOHCTPYKIMEN METMOPATUBHBIX CUCTEM, CTPOUTEIBCTBOM COTEH KMJIIOMETPOB KaHAJIOB U J1€CAT-
KOB COOPYKEHUH.

JlJis ocyIecTBICHHs 3TOrO, HA MEPBBIN IJIAH BBHIXOIUT OCTpasi HEOOXOJUMOCTh OTKPBITHUS
HOBBIX CHCIHALHOCTEH U crieram3anuid (cM. Tadi. 1-8 ), a Takke BO3POXKICHUS IEJICBON BEJOM-
CTBEHHOM (0TpacieBoil) MOATOTOBKU, HAPSAIY C HaBEJCHUEM IMOPSJIKA B CUCTEME BBIJICICHHS IPaH-
TOB Ha BOJHBIC CIIEIUATIEHOCTH.

Jls »Toro Haspena HEOOXOAMMOCTh OPTaHM3AlMU CHJIBHOTO 00pa3oBaTENBHOTO IIEHTPA,
CKOHIIEHTPUPOBAB OJTHOM T'OJIOBHOM BY3€ BCE CTYIIEHH MOATOTOBKU HMIMPOKOTO CIEKTpa CreIHaIu-
CTOB: OT CpEJHEro 3BeHa (KOJUIe k), OakalaBpOB, MATUCTPOB U IOKTOPOB HAYK.

3T0 BO3MOKHO TOJIBKO NpH co3anuu Akanemun Bonnoro Xo3ssiicta PK Ha 6a3e ObiBIIETO
JAI'MCH, Beiaenus ero u3 coctasa Tapl'V um. lynatu.

DTO He MOTpeOyeT HOBBIX KalUTAJIbHBIX 3aTpaT, MOCKOJIBKY Kadeapsl, JabopaTopuu U ay-
mutopun ObiBIIeT0 JII'MCH pacnonoskeHbl B OTIEIBHO CTOSIINX, PaHEe MOCTPOSHHBIX KOPITycax U
3/TaHUSX.

*Axkademus — opeanusayusl bICULE20 U NOCTIE8Y308CKO20 00PA308AHUS, OCYUIeCMBIAIOWAS 8
onpeoeneHHoU 001acmu  HAYYHO-Ne0aA202UYECKYI0  OesAmeNbHOCMb U AGIAIWAACA  HAYYHO-
memoouueckum yenmpom (3axon PK O6 obpazosanuu)

NmeroTcst ciemyromme mpeanockuTku s 3toro. B oOpasoBarensHoit cucteme PK B mo-
CJIeHHE JIBa T0Ja CIIeJaHbl ONpPEACNICHHbIE IIard MO MCIPABJICHUIO CIOXKUBILEWCS CUTYyallud B
MOATOTOBKE KaJpOB BOJHHUKOB. OmpeneneHHbIe MEphl B HAIIPABJICHUH TOBBIIIEHUSI KaueCcTBa CIie-
UAJTUCTOB JUIsl BOAHOTO X03siicTBa yxe npuHsAThL. [lo maunuatuse YMO PYMC B Tapl'V na nna-
HOBOM ocHoBe B 2017r.-.2020 r. npoaenana 6obias padoTta o pa3paboTKe KIIF0UEBbIX HOPMATHB-
HBIX JOKYMEHTOB JJIs CIIEIMAIbHOCTEN BOAHOTO XO3sIICTBA

[Ton pyxoBoactBom Koncopumyma AIIK (pykoBoautens A.K.KeHImmoB), co3JaHHOTO B
2018 romy, TpyIIOi OMBITHRIX CHEIHATUCTOB U MPOPECCOPOB MOATOTOBIEHBI 15 mpodeccronab-
Hbix ctangaptoB (I1C), B Tom uucne, mis cnenuanbHocTel «I uapomennopanusi» u «BogocHabxe-
HUE, BOJIOOTBEJCHUE U OXpaHa BOJAHBIX PECYPCOB», KOTOPHIE B MOCIEAYIOIIEM MOCIY>KUT OCHOBOM,
B TOM YHCJIE IS MIOJATOTOBKH 00pa30BaTeNbHBIX MpOorpaMM U yueOHbIX miianoB BY3os. Ha ykazan-
Hble [1C mony4yeHbl DKCHEpTHBIE 3aKIIOYEHHUS OT BEAYIIMX OpraHU3alMi BOAHOTO XO35WCTBA, OT
OtpacneBoro CoBera MHUHHCTEPCTBa CEIBCKOTO X03s1iicTBa PecnyOnmmku KaszaxcraH, a Takke oHH
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yrBepxkaensl [Ipukazom Ne339 ot 11.12.2018 roga Hauumonanenoit [lanaTel npeanpuHuMateneit
Kazaxcrana «Atameken».

C 2019 roma B pecry0OiuKe MPUHATO HOBOE IOKOJICEHWE HOPMATHBHO-IIPABOBBIX AKTOB,
MO3BOJIAIOIIMX PETU30BBIBATh AKaJEMHUUYECKYI0 U YIpaBIECHYECKYI0 cBoOOay By3oB. Ha pblHke
Tpyna Kazaxcrana Haumnawot aeiictBoBath I[Ipodeccuonanbubie CTaHIapThl, KOTOPBIE COAEpKAT
eauHble TpeboBaHUA Uid chepbl IKOHOMUKH, HE3aBHCUMO OT reorpaduu HaxOoXJAeHUs CyObeKTa
TpynoBoii nesitenbHOCTH. B IIC CKOHIEHTpHpOBaHBI HWHTEpEChl paboTonaTeneii, BY30B U
oOydaromuxcs. B yacTHOCTH, MPUHAT HOBBINA KJIACCU(PUKATOP HANPaBICHUM MOJATOTOBKU KaJpPOB C
BBICIIUM M TIOCJIEBY30BCKMM OOpa30BaHHUEM, COIVIACHO KOTOPOrO TENepbh HET IOHATHUS
cnenuanbHOCTH. BMecTo 3TOro BBeleHa MOATOTOBKAa Mo oOpa3oBaTenbHbIM mporpammam (OIl),
KOTOPBIE OMPEEINSIOTCS COrJIACHO MPOo(eCCHOHANBHBIM CTaHIapTaM, a Ha3BaHue U nepedeHs Ol
omnpeaenseTca By3aMu U mpoxoasaT peructpanuo B MOH PK.

AxTuBHOe yuactue npuHumaer HanmonanbHas nanara npexnnpuHumareneii Kasaxcrana,
Ucnonautenbras nupekuuss MOCA, Oduc nporpamm OBCE B PK, POIILIA, bropo FOHECKO,
Mesxaynapoansiii neHtp 6esonacuoctu ['TC, KasHUMBX, BacceiiHoBble HHCIIEKIINHU, 00JaCcTHBIC
ynpasneHus Ka3Boaxosa u apyrue paboToaTenu.

C 2017 roma mporuecc ydacTtusi paboToaaTesieil B MOATOTOBKE CIICIUATMCTOB CTal BO3POXK-
JaThCsl, OTPAaHUYMBILKCH TIOKA HA 3aKa3ax Ha pa3paboTky [Ipodeccuonanbupix CTaHIapToB.

OTH TPOTpPEeCcCUBHBIC IIArM CO CTOPOHBI MPABHUTENBCTBA M OWM3HEC COOOIIECTBAa MO3BOJAT
3¢ heKTUBHO OpraHU30BaTh Y4eOHBIN MPOLIECC B HOBOM BY3E.

MDOI'TIP, MCX, MuHsHepro u Apyrue 3auHTEPECOBAHHBIE OpPraHU3allMU JIOJKHBI oOecre-
YUTHh BEJOMCTBEHHBIH 3aKa3 Ha MOATOTOBKY OakajaBpOB U MaruCTPOB BOJHOTO XO3sIiICTBA HA OCHO-
BaHUU IIEJIEBBIX JOTOBOPOB C BY3aMHU, CIOCOOHBIMU peajbHO 0OECIEUUTH MOJHOLEHHOE COJIepKa-
HUE WH)XXEHEPHOTro 00pa3oBarenbHOro npouecca. C y4eTom TOro, 4To MOArOTOBKA MO CIENUaIbHO-
CTSIM BOJHOTO MPO(UIIS SIBISETCS SHEPTO-HAYKOEMKHM TIPOLIECCOM, II€HA MOATOTOBKU OJHOTO Oa-
KaJaBpa BOJHOTO XO03sHCTBa A0kHA ObITh HEe MeHee 950,0 — 1200,0 Thic. TeHre B rojl, C y4ETOM
YBEJIMUEHHS 3aTpaT MyTeM HWHIEKCAUMU. JTO MPEXJIE BCETO MO3BOJUT JIMKBUAMPOBATH JucOaIaHC
MEXy MOTPEeOHOCTSIMU BOJHOIO X03siicTBa KazaxcraHa M KOJIMYECTBOM M Kaue€CTBBOM BBINTyCKae-
MBIX crienuanucToB. Heo0Xxoqumo npoBecTH peBU3HIO BY30B, OJYUYMBIINX aKKPEAUTALIMIO 10 CIIe-
aNbHOCTH «BoaHbIE pecypchl», U 0€30CHOBATEIbHO IOJIYYAIOHMIMX 00pa3oBaTeIbHbIE TPAHTHI,
MOCKOJIbKY YacTh M3 HUX JIEMOHCTPUPYIOT MMHUTAIUIO IOJIHOIIEHHOTO OOYYEHHs, MOAMEHSISI €ro
HOJTrOTOBKOM 10 OJTHOM TUCLUIUIMHE, U «OTTATUBAsH HA ce0s 3HaYUTEIbHbIE (PUHAHCOBBIE PECYPCHI
O10/KETa PECITYOJIUKH.

Co3nanne ABX nyrem Boienenus OviBuiero JJI'MCH u3 coctaBa Tapl'Y mo3BoauT Bectu
CaMOCTOSITENIbHYIO TIOJIMTUKY B ()OPMHUPOBAHUU IOC3aKa3a U IOPUAMUECKYI0 CaMOCTOSATEIbHOCTh B
o0ecreyeHnr BEJJOMCTBEHHOI'O 3aKa3a Ha JOTOBOPHOW OCHOBE C y4eTOM MOTPEeOHOCTEH BOJHOTO
xo3s1iicTBa. BaxkHbIM OyzeT BO3MOXHOCTh OCTAHOBKHM YTE€UKU U TOIOJIHEHUS MPENoJaBaTeIbCKUX
KaJpoB, NpuBiedeHus Benymux ydeHoix HUU, cnenuanncTtoB MpoeKTHBIX OpraHu3aluil Ui Befe-
HUS 3aHATUN 1 OOMEHA OMBITOM.

Coznanne ABX B Tapaze no3Bosnt:

1.ITocTeneHHO TUKBUIUPOBATH KATaCTPO(QUUECKH HENOCTATOUHYIO 00ECTIEYUEHHOCTh BOJHOIO
XO3SICTBA B CHELHAIMCTaX, CIIOCOOHBIX Ha JIOJDKHOM YPOBHE BECTH MPOEKTHBIE, CTPOUTENbHbBIE U
JKCILTyaTal[MOHHbIE Pa0OTHl Ha BOAHBIX OOBEKTAX U THMIPOTEXHUYECKUX COOPYKEHHSIX C yYETOM Iep-
CIEKTUB Pa3BUTUS BOAHOM OTPACIIH.

2. O6ecnieunTh CBOEBpeMEHHOE OOHOBIIEHHE CTPYKTYPHI U COAep KaHusi 00pa30BaTeIbHBIX TPO-
rpamMM B COOTBETCTBHMH CO CIIPOCOM Ha PBIHKE TPYAa U MEKIYHAPOAHBIMU CTaH/IapPTaMH.

3. IlpuBenenue CTpyKTypbl oOpa3oBarenbHbIX porpamm B cootBetrcTBHE ¢ HPK, OPK 1 [1C, a
TaK)K€ KOPPEKTHPOBKA JOJM BY30BCKOTO KOMIIOHEHTA C YYETOM HAIIMOHAJIBHBIX U PETMOHAIBHBIX Pbl-
HOYHBIX TPeOOBaHUH.

4. O6ecneunTsb AP heKTHBHOE B3aUMOJICUCTBUE MPOU3BOACTBA U BY3a, M ydacTHe paboToaaresneit
B (popMHpOBaHUE YUEOHBIX 00pa30BaTeIbHBIX MPOTPaMM, W OpraHU3aluu y4eOHOro mporecca, Ghop-
MaJIbHO€ MCIOJIb30BAaHNE MaTepHaIbHO-TEXHIYECKON 0a3bl MpenpHsTHiA (KpOoMe By30B Y30E€KHCTaHA)
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5. OGecrednTh TOCTOSTHHOE OOHOBICHUE MaTePUATbHO-TEXHUYECKON 0a3bl, UCKITFOYHB Ae(PUITUT
COBPEMEHHBIX IPUOOPOB ¥ 000PYIOBAHHSL.

6. O0ecrieynTh 11EEBYIO MOATOTOBKY KaJIpOB Ha OCHOBE TOCYIAPCTBEHHO- YACTHOTO TapTHEP-
CTBa ¢ paboToaTeNsIMU, 110 3aKa3y roCyAapcTBa UM OTPACIIH.

7. BoccTaHOBUTD Pa3pyLIEHHYIO CUCTEMY IEPETIOATOTOBKY Ka/IpOB, BBIICIIEHUE CPEACTB HA Ka-
YeCTBEHHYIO opranu3arnuio Kypcos [1K, kak mpon3BOICTBEHHUKOB, TaK U IPETOAABaTEILCKOIO COCTABA.

8. Co3nars cucTeMy OpHEHTALUH OyTyIIMX BBITYCKHHKOB Ha CTapIIMX Kypcax IO Harpasie-
HHIO Oynymiell paboThl: Hay4yHO-TIelarornyeckas JesaTeIbHOCTb, IPOEKTUPOBAHUE, CTPOUTENIBCTBO, IKC-
IUTyaTalus BOJOXO3SICTBEHHBIX CUCTEM.

10. O0GecnieunTh BHICOKYIO MOTHUBALIMIO K aKTUBHOMY M KaU€CTBEHHOMY YCBOCHUIO YUE€OHbBIX
IIPOrPaMM.

11. Yeunuts ponb YueOHO-METOJUUECKOro 00bEIUHEHUS 110 BOAHBIM CIELUAIBHOCTSAM C
TeM, 4TOOBI MOXKHO OBLIO OCYIIECTBIIATh MOHHUTOPUHT M KOOPAWHUPOBATH AEATEIBHOCTH APYTHX
BVY30B no Bompocam MOArOTOBKM CIELUAINCTOB, 00ECIIEYUBATh M3JAHUE €IMHBIX Y4eOHUKOB U
y4eOHO-METOIMYECKUX TTOCOOMH 10 WHXKEHEPHBIM U MPOQWIMPYIOMIMM TUCIHUIUIHHAM, (GOPMHPO-
BaTh €JMHBIC MTOIXO0/IbI K OJArOTOBKE KaJPOB 10 COOTBETCTBYIOILUM CIIELUATIBHOCTSIM.

12. Ha ypoBHe pemieHnit Y4e0HO-METOANIECKOTO 00 TUHECHNS:

- obecnieunBaTh U3y4eHUE CTYAECHTAaMHM HEOOXOAMMOro HabOpa MH)KEHEPHBIX AMCLUHMIUIMH C
T€M, YTOOBI OKOHYMBIIINE OakajaBpHaT CTYAEHTbI ObLIN MOATOTOBIEHBI K MHKEHEPHOM JeATEJIbHO-
CTH, KaK 3TO TpeOyeTcsi IPaKTUKOI.

- NPOBOJUTH B MOJHOM OOBEME H3BICKATEIBCKUE, IMPOU3BOJICTBEHHBIE U NPEIAUIIOMHbIE
IPAaKTUKU, BBECTU KOHTPOJbHbIE pabOThI U KypCOBBIE MPOEKTHI M0 MHKEHEPHBIM M NMPO(YUINPYIO-
MM JUCHUTUINHAM.

13. [IpoBoaANTE PabOTy € BOJOXO3HCTBEHHBIMU U APYTUMH OPraHU3aLUsAMH, KOTOpPbIE HYX-
JTAIOTCS B KBAIM(PULIMPOBAHHBIX CIIELUAINCTAX, U BECTU LIEJIEBYIO MOATOTOBKY CTYJIEHTOB C YYETOM
uXx TpeOOoBaHUil, Ha UX MaTepuaie u 0ase;

14. VckmounTh BblIayy 00pa30oBaTENIbHBIX IPAHTOB By3aM, HE MMEIOIIUM HEOOXOIUMYIO
MaTepHaIbHO-TEXHUUECKYI0 0a3y M JOCTATOUHBIA KaJpOBBINA MOTEHIIMAI Il KAYECTBEHHOW MOATr0-
TOBKHU CHEUAINCTOB BOJHOTO XO35HCTBA.

OyHKIIMOHUpPOBaHHE AKaJeMUu BOJHOrO Xo3saicTBa (ABX) MOMKHO OCYLIECTBISATHCS IO
CMEIIIaHHOM cxeMe (MHAHCUPOBAHMS: Kak 3a cUeT 00pa30BaTeIbHBIX FOCYAAPCTBEHHBIX I'PAHTOB B
kosmyectBe He MeHee 500 B Toj, Tak U MyTeM MOJy4YeHHs BEJOMCTBEHHOrO (OTpacjeBOro) 3akasa
or MOTI'ullP (ocHoBHOI 3aka3), MCX, MuH3HEpro, 001acTHBIX yNPaBiIeHUH BOJHOTO M CEBLCKOI0
XO03511CTBA, KOJIOTMH U IPUPOIHBIX PECYPCOB.

VJIK 574.21

OLEHKA BJIMSAHUA KAYECTBA BO/JIbI HA
31OPOBbBE HACEJIEHUA

39yip0ek 9.K., nokTop Texnuueckux Hayk, KaabioexkoBa E.M., 1OKTOp TEXHUUECKUX
Hayk, Kanausap E. ntokropant
Kazaxckuii HallmOHAMBHBIN arpapHbId UCCIIE0BATEILCKUN YHUBEPCUTET,
Anmatel, Kazaxcran

CocrosiHEE TIPUPOTHOW CpeIbl SBISETCS OAHUM W3 HaWOOJee CYIIECTBEHHBIX (DaKTOpOB,
(bopMHpYIOLINX 310pOBbE uesoBeKka. 110 olleHKaM OTeYecTBEHHBIX M 3apyOeKHBIX CIEIHaINCTOB,
oHO Ha 20-40% 3aBHUCUT OT COCTOSIHHSI OKpY>Karotiel cpeibl, Ha 15-20% - oT HACJIeICTBEHHBIX Te-
HeTH4Yeckux (hakTopoB, Ha 25-50% - oT oOpasa >xu3Hu U Ha 10%- OT IEATETBLHOCTH CIIYXO0 31paBo-
OXpaHEHHUSL.

237



OTH OLEHKH U3MEHSIOTCS B 3aBUCUMOCTH OT PETHOHOB, C(Ephl IEATETbHOCTH YEI0BEKa, BU-
J1a OTKJIOHEHHUSI 3JOPOBbsSI U T. 1.

B nacrosmiee Bpems J0Ka3aHO, YTO HEOJIArONmpUsATHAsE KOJOTHYECKAsi CHUTYallsl SBIISETCS
BO MHOTHX CJIy4asiXx HEMOCPEACTBEHHON IPUUYMHON HAPYLIEHUS COCTOSIHUS 3/I0POBbs YEJIOBEKA.

N3 Bcex crpan LlenrpanbHo-A3uarckoro perunoHa Kazaxctan Ha OOJBIIMHCTBE
TpancrpannuHbix pekax (Ceipmapbs, Illy. Tanac, Xawuk, Mme, DMenp) sBIseTCS 3aMbIKAIOIICH
cTOopoHOH. Takoe Moj0XKeHNe B UCIOJIb30BAHUN BOJAHBIX PECYPCOB HAKJIAAbIBAET CBOM OTIIEYATOK B
peuHoil 3kocucrteMe. Bno0aBok COOCTBEHHOMY 3arpsi3HEHHIO BOJIOTOKOB, B pe3ylibTaTe
XO3SIICTBEHHON JEATEJIBHOCTH HAKJIAAbIBAETCSl TPAHCTPAHUYHOE 3arps3HEHHE C TPAH3UTHBIM
CTOKOM W3 TEPPUTOPUHU COIpPEAENIbHBIX rocyaapcTtB. Eciau ydyecTs Tparenuro ApajabCKOro Mops B
COBOKYITHOCTH C 3arpsi3HEHHUEM NOBEPXHOCTHOI'O CTOKA, CTAHOBUTCS MOHSATHBIM HEYTELIUTEIbHOE
MIOJIOKEHUE C COCTOSIHUE SKOCUCTEMBI PEUHBIX JIOJIMH C UCIOJIb30BAHUEM BOJIHBIX PECYPCOB.

Co3pmaBmiasicst HanpspKEHHAsE BOJOXO3SIMCTBEHHAst 0OCTaHOBKa TpedyeT pa3paboTKU KOH-
LEMNLUMUNA PALMOHAIBHOIO U YKOHOMHOT'O HCIIOJb30BaHUSI MECTHBIX U CYMMAapHBIX BOJHBIX PECYpPCOB
Kazaxcrana, kortopas, B CBOIO odYepenb, TpeOyeT pa3padOTKH HOBBIX OOOOIIEHHBIX KPHTEPHUEB
OLICHKHU 3arpsi3HEHUS] OKPYXKAIOLEH Cpebl.

Ha cerofssuinmii JeHb HOPMATHBHBIMH JTOKyMeHTaMH [1] 171 OlleHKH KavecTBa BOAHBIX pe-
cypcoB pekomeHioBanbl kputepuu [1/IK u MU3B. Hanpumep, olleHKY COCTOSIHMSI KayecTBa BOJHBIX
PECYPCOB OMPEEISIFOT MPH TIOMOIIM MOKAa3aTelis PUBEJICHHON KOHIICHTPALUK IIprMeceii B Boze [2]:

n

X, =Y @

i1 1K

rae: Gj - hakThyeckas KOHICHTPAIHSI -0 PUMECH B BOJIE;

MK - mpeaenbHO-I0MyCTHMAs KOHIICHTPAIMS 1-0if TPUMECH B BOJIE;

N - KOJIMYECTBO YUUTHIBAEMBIX BELIECTB.

HopmartuBHbIM IOKa3zaTesaeM MO OLIEHKE KauecTBa BOJbl B BOJOEME SIBJISETCS MHJIEKC 3a-
rpsi3aenust Boabl (M3B) [1], koTopelid onpenensiercs, Kak:

n=6
> C,/ IJIKi
H3B=2——— )

rae: U3B — unaekc 3arpsa3HeHus BOJIbI;

Ci — HaOMr0/IeHHAsT KOHIIEHTPALHS BOABI i- 'O BEIIECTBA B BOJE, MI/T;

ITJIKi — npeenbHO — AOMycTUMAasi KOHIEHTPAIMSI I-TO BEIIECTBA B BOJIE, MI/JI;

N - KOJIMYECTBO YYUTHIBAEMbIX BEIECTB JUIsl OLIEHKU KayecTBa BOJbI (B MOBEPXHOCTHBIX BO-
Jax MPUHUMAETCS PaBHBIM ILIECTH).

B cooTBeTcTBUM C IpaBUJIaMU THAPOMETEOPOJIOIMH UHEKC 3arpsA3HEHHOCTH BOJ MpeJiara-
€TCsl OIPENIENATh 110 KaX/10M YCIOBHOH rpyIie o0beIMHEHUs B OTJIEIbHOCTH, Kak [3]:

> C,;/ I]Kij

HU3Bj = % : @)

rae: U3Bj — uHaeKc 3arpss3HEHHOCTH BOJI 110 j- Oi TPYIIIIE;

Cij- HaOro/ieHHas KOHIIEHTPAIIKS BOJBI I-T0 BEIIECTBA B BOJIE, 110 J-OM TpyIIe, MI/I;

[TJIKi; — mpenenbHO-IOMyCTUMAasi KOHIIEHTpALys I-T0 BelecTBa B BOAE, IO j-Oif rpymre,
MI/JT;

1 - KOJIMYECTBO UHTPEJUEHTOB B TIO J-OH TpYIIIeE.

B Hacrosimee Bpemsi, o0IIeil a1 BCEX COCTABIISIONIMX MPUPOTHON CpPEbl SBIISET MPUBE-
JIEHHas KOHILIEHTpalUs PUMECEN TUIIA:

1 b
R, =H§Gi I TIIK; (4)

rae: Re, — NpuBeJieHHas cpeHss KOHLEHTpalus IpuMeceil B BoJe, 1u00 B aTMOC(HEPHOM
BO3/IyX€E WJIA B IOYBEHHOM MOKPOBE;

238



Gi — ¢dakTrueckas kKoHueHTpauus I- npumecu B cpeze; [1JK; — npeaensHo — gomyctumast
KOHIICHTpAaNus i-0if IPUMECH B BOJIC.

OpHako aHaJIN3 MOKA3bIBAET, YTO NPUMEHSEMbIE KPUTEPUU HE B IOJHON MEpPE OTPaKaroT
(akTHUeCKuil YpOBEHb 3arps3HeHUs NPUPOAHOM cpenbl. Tak, eciiu B KauecTBE KpUTEpUs MIPUHATH
ITJIK, TO ipu 3arpsA3HEHUN IPUPOJHOM Cpebl HEKOTOPBIM KOJIMYECTBOM IIPUMECEH, HE SICHO KaKOU
W3 HUX HaJ0 OyJIeT MPUHATH B KadyecTBe Kputuueckoro. Kpome toro, kpurepuit I1/IK umeer psa
JPYTUX HEJOCTAaTKOB (HE YYMTHIBAET BO3MOXKHOCTD [IEPEX0/1a BEIIECTB U3 OJIHOM Cpefbl B IPYryIO,
BO3MOYKHOCTb BCTYIIJIEHUS UX MEX[Y COOOH B peaklfio, HE YUUTBIBAECT KyMYJIATHUBHbBIN 3 ekt u
T.4.). Ecniu npuMenarts nokasarenu tuna 3B, To 11 aHanu3a ucnonb3yroTcst BCero 5-6 BEIIecTB.
[Tpuuem, onpeznensercs cpeHee UX 3HAYCHHUE, YTO TAKKE HE OTpa)kaeT MCTUHHOE COCTOSIHUE Kade-
CTBa IIPUPOJTHOMN CPEIBI.

Kazanoce Obl, uT0 HanboJee JOCTOBEPHBIM KPUTEPUEM SIBJIAETCS NPUBEICHHAS KOHLIEHTPA-
s npumecel. Ho u oH He JniieH HemoCTaTKoB. Bo-mepBbIX, NPU €ro ONpeIeIeHUH HAXOAUTCS
cpeaHeapu(pMeTniyeckoe 3HauyeHHe, TO €CTh YPOBEHb 3arpsA3HEHUsS CYIIECTBEHHO CHUXeTcsa. Bo-—
BTOPBIX, PEKOMEHIyeMbIl MMOKa3aTelb paboTaeT TOJIBKO JJIS CIIydaeB, KOTAAa aHATH3UPYIOTCS HH-
I'PEAMEHTHI, KOJIMYECTBEHHbIE IOKA3aTeNIM, KOTOPHIX JMMHUTHPOBAHBI 110 MPUHIMILY «HE Oosieey.
Kak ObITh B T€X cilyyasix, KOI/la aHAIM3UPYIOTCS MHIPEAUEHTHI, KOJUUYECTBEHHBIE MTOKA3aTENN KO-
TOPBIX JIMMUTUPYIOTCS 110 IPUHLUIY «HE MeHee». C Ipyroi CTOPOHBI, OIPENEICHUE UX CpElHE-
apu(QMETUYECKOT0 3HAYEHUSI HECKOJIbKO YMEHbIIAET (PaKTUUYECKOE 3arps3HEHHE. ITO MOXKET CO3-
JaTh, BIIEYATICHUE O TOM, YTO B JJAaHHOM PErHOHE OTHOCUTENIBHO 0JIaronojay4HOe COCTOSHUE OKPY-
JKarOUIEN CpebI.

3arpsi3HEHUE BOJIHBIX PECYPCOB, OIPEEIIAEMOE 110 3aBUCUMOCTH (4), yIauHO XapaKTepu3y-
€T COCTOSIHME KaueCTBa BOJIHBIX PECYPCOB B BOJOEME INPU 3arpsi3HEHUU UX MHTPEIUEHTaMU, KOJIH-
YEeCTBEHHbIC IIOKA3aTEIN KOTOPHIX JTUMHUTHPOBAHbI 110 IPUHIUITY «HE 0oJjiee» U HU B KOeH Mepe He
OTpaXarOT COCTOSIHME KayecTBa BOJHBIX PECYpPCOB, €CIIM CIOJIa BKJIKOYATh UHTPEIUEHTHI, KOJIUYECT-
BEHHBIE [T0KA3aTEIN KOTOPHIX JTUMUTHPOBAHBI 110 IPUHIUILY «HE MEHEE).

[ToaTomy, AJIs OLIEHKH KadyecTBa BOJABI B ClIydasx, KOTJa KOJMYECTBEHHbIE MOKa3aTeln UH-
IPEIUEHTOB, JIMMUTHUPYIOTCS IO MPUHLUITY «HE MEHEE», IIOKa3aTeNIN 3arps3HEHNs HYXKHO OIpeie-
JSITh, Kak [4]:

b= (5)
IJIK;

Torna, uToOBl MPUBECTH YPOBEHb 3arpsi3HEHHs BOJHBIX PECYPCOB K €IMHOMY OOIIEMYy CO-
MIOCTaBUMOMY BHUJY, KaK B CIy4asiX, KOrjla KOJMYECTBEHHbIE IMOKA3aTeI UHTPEIUEHTOB, JIUMUTH-
POBAaHHBIX IO MPUHIUIY «HE MEHEE» C KOJUYECTBEHHBIMH NOKA3aTESIMM UHTPEAUEHTOB, TMMUTH-
POBaHHBIX 110 IPUHIUITY «HE 00JIee» MOKHO BOCIIOIb30BaThCs [4]:

n k
cpazzxim;xlj, (6)
i= =

rae @, - oOmmii mokaszarenb 3arps3HeHUsT OKpY Karolieil cpenbl; X - MoKa3arellb YPOBHS 3a-
TPSIBHEHHST OKPYIKAIOIIEH CPEIbI MO | - My HHIPEAUCHTY; N - KOJIMYECTBO HHIPEIHEHTOB, KOJMYECTBEH-
HbI€ [TOKa3aTeNd KOTOPHIX JIUMHUTHPOBAHBI 10 MPUHIMIY «HE Oonee»; Xij — MOKa3arelb YpOBHS 3a-
TPSIBHEHHST OKPYXKAFOIIEH CPE/IBI 110 | - My HHIPEIUEHTY; K- KOINYeCTBO MHTPEANEHTOB, KOJMYECTBEH-
HBIE TOKA3aTeNd KOTOPBIX JTUMUTHPOBAHBI TI0 MPHHIIUITY «HE MEHee»; A - KOdPUIIMEHT, YUUTHIBAO-
WA TIPUBEJICHUE K COMOCTABUMOMY BUJTy MHTPEIUCHTOB, KOJIMYECTBEHHBIC TIOKA3aTE KOTOPBIX JIH-
MUTHPOBAHBI M0 MPUHIUITY «HE MEHEE» C UHTPETMEHTAMH, KOJTMYECTBEHHbBIE TIOKA3aATENNU KOTOPBIX JIK-
MHTHPOBAHBI 10 MPHHIIMITY «He 00J1ee» (opueHTHPOoBOUHO A = 2...10).

3arpsi3HeHHE U UCTOLIEHUE BOJAHBIX PECYPCOB OKA3bIBAIOT BIMSHHUE U HA COCTOSIHUE JIPY-
TUX MPUPOJHBIX pecypcoB. [loaToMy Hamu pa3paboTaH yCOBEPIICHCTBOBAHHBIN WHTETPATbHBIN
MOKa3aTelb M0 KOJIMYECTBEHHOMY YUETY 3arpsi3HEHUS! OKPYKaIOIIEH Cpelibl, C yUeTOM COLUATBbHBIX
¥ SKOHOMHYECKHX YCJIOBHUH B paccMarpuBaemMoil Tepputopur. [Ipudem, 3TOT mokaszarenb yIuThIBa-
€T yXYJUIIEHUE COCTOSIHUS WIIM 3arpsiI3HEHUs] BCEX BUAOB MPUPOIHBIX PECYPCOB (BOJHBIX PECYPCOB,
aTMoc(epHOro BO3/1yXa, PacCTUTEIBHOrO, KUBOTHOTO MHUpPA U JAPYTUX), YXYALIEHHE COIHAIbHBIX
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YCIIOBHM >KM3HU HACEJEHUs, a TAKXKE COCTOSIHUE HKOHOMUYECKUX U COIMAIBbHBIX MOKa3aTelen pe-
THOHA.

C 71Ol 1enbIo JUIs AeTAIbHON OLIEHKH COCTOSIHHS OKPY KaloIllel Cpe/ibl BBEICH HOBBIM KpH-
TepHii, OCHOBAaHHBIH Ha CYMMHUPOBAHUU YPOBHSI 3arpsi3HEHUS [0 BCEM HHIPEIMEHTaM, TaK Ha3bl-
BaeMbIi, MHJEKC 3arps3HeHus: okpyxatouiei cpeasl (M30C), koTophlil npeaiaracTcsi ONpeaesTh,
KaK:

N30C = (MUB + U3B) + U3A +(0,2-0,5) U3IT, (7
rae: UMB — uHaekc ucTonieHust BOAHBIX PECYPCOB;

N3B — unaexc 3arps3HeHNs BO3yXa,

N3A - unnekc 3arpsi3HeHust aTMochephr;

W31 — uHpaeKc 3arpsi3HEHUs IOYBBI.

Jlyia Ha3Ha4YeHHs] IPUPOAOOXPAHHBIX MEPOIPUATHI MO YIYUIIEHUIO SKOJIOTMYECcKoil obcTa-
HOBKU HaMmH OblIa HaiiJieHa 3aBUCUMOCTb Mexay nokazarenem M30C, counanbHbIMU U 3KOHOMMHU-
YECKUMU YCIIOBUSIMU B pervoHe. [lepBblii mokaszaresnb, KOTOPBIA ObLI B3ST AJS aHAIM3a - 3TO OC-
JIO’)KHEHHE OEPEMEHHOCTH, POJIOB U MOCIepo10Boro nepuoaa Ha 100 Teic. HaceaeHus: B I'. AJIMaThl
U AlMaTuHCKas 00JacTH.

JlunaMyKka W3MEHEHHS YPOBHSI 3arpsi3HEHMs] COCTaBIIAIONIMX OKpPYXalolehd cpeabl
(aTMOocepHOrO BO31yXa, YPOBHS HCTOIICHUS U YpPOBHS 3arpsi3HEHUS BOJHBIX PECYpPCOB U
MOYBEHHOTO MOKPOBA) MO0 AJIMAaTUHCKOM 00JIACTH MOKA3bIBAET, YTO C YPOBHEM Pa3BUTHsI 00IIECTBA
COCTOSTHUE BCEX ATHX COCTABIIONINX CYIIECTBEHHO YXYALUIMIOCH (PUCYHOK).

[IpudeM, caMble CYIIECTBEHHBIC BO3JCHCTBUS CKA3aJIMCh HA COCTOSHUM aTMOCHEPHOTO
Bo3ayxa. OOuwmii ypoBeHs 3arpsisHeHus aTMochepHoro Bo3ayxa noseicuics oT 8,0 B 1940 roxsr 1o
180,0 B 2020 roxy. To ecTh, yXyAlIEHUE COCTOSIHUE aTMOC(HEPHOIO BO3yXa B HACTOALIEE BPEMs
o cpaBHeHuro ¢ 1940 romom cocraBmiio 6osee 22 pas, a mo cpaBHeHuio ¢ 1970 romom B 4,5 pasza.
Haubonb1iee ucromenrne BOAHbIX pecypcoB xapakTepHo 1990 rogam, Korzna ero ypoBeHb COCTaBHII
nopsiaka 12,0 enuaui, a 3To 1o cpaBHeHUto ¢ 1940 rogom Gosbire B 40 pas.
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PI/ICYHOK — 3aBUCHMOCTH 3200JIEBAEMOCTH HACEJIEHUS C MEPBLIC YCTAHOBJICHHBIM JHArHO30M
ThIC. yestoBeK Ha 100 ThIC. HaceneHus oT HHJCKCA 3arps3HCHUA Oprmaromeﬁ Cpcabl

B 1o ke Bpems, HEOOXOAMMO OTMETUTh, YTO B AJMATHHCKOW 0OJIacTH YpOBEHb
WCITOJIb30BAaHUS BOJIHBIX PECYpPCOB PEK B OTPACIAX HPKOHOMHKH, OTHOCHTEIIBHO HMJKE (ITOYTH Ha
MOPSTIOK), 4YeM B I0KHBIX perrmoHax PK. HauGombinee 3arpsi3HeHHE BOIHBIX PECYPCOB XapaKTEPHO
1990 u 1995 romam, korma ero ypoBeHb cocTaBwi nopsaka 50,0 — 57,0 emuHUI U 3TO MO
cpaBHenuio ¢ 1940 rogom 6ombiie B 17-19 pas.

YpoBeHb 3arps3HEHHSs, KaK BOJIHBIX PECYPCOB, TaK U aTMOC(HEPHOTO BO3/TyXa MPECTABIEH B
odurmansubix gokymentax B [1JIK, a takke B U3A u U3B. DTu mokasarenu sBISIOTCS KaK Cpel-
Hee U3 IISITH BEIIECTB HamboJee 3arpsi3HEHHBIX 711 aTMOC(HEPHOTO BO37yXa U COOTBETCTBEHHO W3
IIECTH BEIIECTB ISl TOBEPXHOCTHBIX BOAHBIX pecypcoB. J{Jisi 9KOIOroB, B TOM YHCIIE Ui O0IIecT-
Ba, HEOOXOUMO 3HAaTh, (PAaKTHUECKUN YPOBEHB 3arps3HEHUs OKpYyXKaromeh cpenbl. Breimeykaszan-
HBIC TTOKA3aTeNH MOKa3bIBAIOT CpeaHeapu(PMeTHIecKoe 3HaUCHHE.
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YK 504.062:556.18
3AIIUTA MOABAJIOB 3JIAHUM OT NOATOILIEHUSA

JI.B. KpyrJioB kanauaat TeXxHu4eckux Hayk, nonent, C.JI.Kpyrios naxenep
Ilen3eHcKMil rOCYAapCTBEHHBIM YHUBEPCUTET APXUTEKTYPBI U CTPOUTEILCTBA
r. ITensa, Poccus

CTpouTeNnbCTBO M DKCIUTyaTallds 37aHUM, CTPOUTEIHLHOE OCBOCHHUE TEPPUTOPUN PaACIIOJIO-
JKEHHBIX Ha CJIa0OMPOHMIIAEMBIX TPYHTaX, MPAKTUYECKH MOBCEMECTHO COIMPOBOXKIAETCS HAKOILIe-
HUEM BJIard B TOJIIIE [TOYBOIPYHTOB U MHTEHCUBHBIM IIOJIEMOM YPOBHS IPYHTOBBIX BOJ JaXK€ B
TeX ciydasx, KOrja J0 Hayajaa OCBOCHUS TEPPUTOPUHU I'PYHTOBBIE BOJIBI 3aJIETaN TITyOOKO UM BO-
00111e OTCYTCTBOBAJIH.

IToTpeOHOCTE B JpeHake OIpeieNsAeTCs MHOTOOOpa3HbIM BIMSHUEM U30BITOYHON Biiaru. B Ha-
[IMX YCIOBUSIX 3TO BIMSHUE OCOOEHHO 3aMETHO B KOHIIE 3UMBI M Hayajie BECHBI.

[IpumeHeHue peHaXka MpH MPOEKTUPOBAHUM M CTPOUTENHCTBE 3/1aHUH HEOOXO0IUMO U 00s13a-
TEJIBHO B CIIEAYIOIUX CITyqasx:

— MpH PaCIOJIOKEHNUU TIOJIOB IO/BAIOB, TEXHUYECKUX MOIOJIMI HWXKE PACUETHOIO YPOBHS
MOJI3EMHBIX BOJI WJIU €CJIU MPEBBIIIEHHE TI0JI0B HaJl PACUETHBIM YPOBHEM IMO3eMHBIX Bo MeHee 50 cm;

— IPU PACIONOKEHUHU TOJIOB SKCIUTYaTUPYEMbIX MOJBAJIOB B TNIMHUCTBIX U CYTJIMHUCTBIX
IrpyHTaxX HE3aBUCHMO OT HAJIMYMS MOJA3EMHBIX BOJI;

— MPU PACIIOJIOKEHUHU MOJIOB MOABAJIOB B 30HE KANWUIAPHOTO YBIAXHEHHUS, KOT/la B MOJ-
BaJIbHBIX MIOMEIICHUSX HE IOMYCKAETCs MOSIBIEHNUE ChIPOCTH;

— IIPY PACIIONIOKEHUH MOJIOB TEXHUYECKHUX MOAMNOINHN B TIIMHUCTBIX U CYTJIMHUCTBIX TPYHTAX
npu ux 3ariayoneHuu 6onee 1,3 M OT MIAHUPOBOYHON MOBEPXHOCTH 3€MJIM HE3aBHCHMO OT HallH-
YUl IOA3EMHBIX BOJ;

— MPY PACIIONIOKEHHUH MT0JIOB TEXHUYECKUX MOATMOINNA B INIMHUCTBIX U CYTJIMHUCTBIX TPYHTaX
IpU UX 3ar1yojeHuH MeHee 1,3 M OT MIaHUPOBOYHON MOBEPXHOCTH 3€MJIH MPH PACIIOTI0KEHUH T10-
Ja Ha QyHIAMEHTHOH IUIMTE, a TaKXKe B CIIydasX, €CJIM HaropHOW CTOPOHBI K 3JaHMIO MOAXOJSAT
NIECYAHBIE JINH3HI.

AHanu3 MecTa CTPOUTENbCTBA MOKa3bIBAET, YTO reOMOP(OIOTHYECKOM OTKIOHEHUH IpH-
ypoueHa K BOJIOpa3/IeIbHOMY CKJIOHY. Penbed crokoiHbIi, poBHBII U XapakTepusyeTcst abcooT-
HbIMU oTMeTKamu 270,5-208,0 M. B ocHOBaHWY MPOEKTUPYEMOTO 3[aHUS 3AJIETAIOT CYTJIMHUCTHIE U
necuanble rpyHTH. Kospduiment ¢unprpanun cyrnmbka Kg=0,67 M/CyT, mecyaHbIX T'DYHTOB
Ky=5,0 M/cyT. Yrom BHyTpeHHero TpeHus cyriuHKa 21°. I'pyHTOBBIE BOABI BCKPBITHI BCEMH MPO-
OypeHHBIMU CKBOKMHAMU Ha TIyOuHe 2,3-2,8 M, HIOHE MeCSIle, YTO COOTBETCTBYET a0COIFOTHBIM
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orMmetkam 205,2-205,7 m. Kak nokaszan onsiT B Mapte-ampene 2008 1. rpyHTOBBIE BOJbI IOAHSIINCH
3HAYUTEILHO BBIIIE OTMETKH I0J1a mojBaja 3aanus (206,7 m).

Y4uThIBasA, BBIIIEYKA3aHHOE U TO OOCTOSTENIHCTBO, YTO MOJBAN 3AAHUS OKA3aJCs 3aTOIUICH-
HBIM HEOOXOJIMMO CTPOUTENBCTBO APEHAXKA.

[TonbeM ypoBHS TPYHTOBBIX BOJ M €r0 MHTEHCUBHOCTH OOYCIIOBJICHA Pa3HBIMU MTPHYUHAMHU.
OpaHako pemaromiyo poJib Py STOM UTPAIOT MECTOIOJIOKEHHE, KIIMMAT, IIOro/1a, UCXOAHas TIyOu-
Ha 3aJIeTaHusi TPYHTOBBIX BOJI, CTPOCHUE MOYBEHHOTO MPOhUIIsL, ero BoJoNnpoHuIaeMocts. Ha oc-
HOBAHHH MEPEUUCICHHBIX (PaKTOPOB ONpPEAEIAIOTCA U pa3padaTeiBatoTcst Hanbosee 3¢ PeKTUBHBIC
CIOCOOBI IpeHaxa.

Paccmotpenue npuponansix ycioBuii r. Cepnodcka moka3bIBaeT, YTO OCHOBHBIM THUIIOM BO/I-
HOTO MUTAHUSA SBJIAIOTCSA aTMOC(HEPHBIE O0CAIKH, KOTOPBIE MOMOJIHSAIOT TPYHTOBBIE BOJBI, YTO BEIET
K UX noabeMy. M3-3a 0OTCYTCTBHSI €CTECTBEHHOTO OTTOKA IPYHTOBBIE BOJIBI CTOSIT OJIU3KO K TOBEPX-
HOCTH 3€MJIU.

KonnuecTBeHHBIN XapakTepUCTUKON HEOOXOIUMOMN sl ONpeAeseHUs] OCHOBHBIX MapameT-
POB IpEHAXHOH CETH SABIAETCS KOAPPHUIMEHT WM HHTEHCUBHOCTh HMH(WIBTpAIMK KOTOpAsk ompe-
JIENIIeTCS HAa OCHOBE BOJHOTO OanaHca yyacTKa.

Boanblit 6ananc ompenessieTcsi COOTHOUIEHUEM MEXy IPUXOJOM M PacxoJ0M BOAbl Ha
TEPPUTOPHUH 32 KaKOU-THOO MepHo] BPEMEHHU.

banaHnc cocraBiseTcs A ydacTKa OrpaHUYEHHOI'O B IJIaHE TpaHUIlaMHU 00bEKTa, a B pa3pe-
3€ MOBEPXHOCTHIO 3€MJIU U BOJIOYIIOPOM.

O6mas ¢popmyra BogHOro OajaHca

C=0-U,
roe C — CTOK;
O- OCaJIKH;
H—  wucnapenue.

KonnyecTBo BO/BI BBINAJAIOMIMX OCAAKOB OINpPENENAeTCsl 0 AaHHBIM OJrkaiiiieil Mereo-
CTaHIMU. BennunHa McnapeHus 3aBUCUT OT IIPOU3PACTAOLICH PACTUTEIBHOCTH, CBOWCTB IOYBHI,
KPYTHU3HBI CKJIOHA U T.1. Mcniapenue onpezensem no (gopMyJIe H.H. BanoBa

1=0,0018(25+t)°(100-a),

rae M—  ucnapeHue 3a Mecsil, MM;
t— CpelHeMecsYHas TeMIieparypa Bosayxa, °C;
a— Cpe/IHeMeCsYHasi OTHOCUTENbHAsI BIAXKHOCTh BO3yXa, %o.

Juana3zoH kojeOaHMs MCHApEHUs 3HAYUTENIbHO YK€, YeM JMana3oH KoJeOaHUs OCaIKOB.
[TosTOMY MOXHO CUHUTaTh, YTO aTMOC(HEPHBIE OCaJIKH OKa3bIBAIOT Ipeoliagarolee BIUSHUE Ha Be-
JMYMHY CTOKA U MO3BOJSIOT 00BEKTUBHO CYIUTh O Harpy3ke Ha JpeHax. BoaHblil OanaHc KOTOpPHBIi
dopmupyeTcs B pa3zpese rojia Ha CTPOUTENbHBIN IUIONIAIKe MTPEICTABICH B TaOIHUIIe.

Tabnuua - Bonneblii 6anaHc yyacTtka

Mecsupl | ] Il v \Y VI \1| VI IX X XI XIl Tox
IToxazarenu

0- 41 35 36 30 49 58 62 56 50 50 46 47 560
OCaJIKH, MM

t°C - -12,2 | -114 | -5,7 47 13,4 17,6 19,7 18,1 12,0 4,5 -3,2 -9,4 4,0
TeMIeparypa

BO3/yXa

OTH.BIIAXXHOCTh 85 82 81 70 59 61 66 67 71 79 85 87 74
BO3/yXxa, %

U — ucnapenue, | 4,42 599 | 12,74 | 47,63 | 108,8 | 127,4 | 122,28 | 110,34 | 71,46 | 32,89 | 12,83 | 5,77 | 662,55
MM

CTOK, MM 36,58 | 29,01 | 23,26 - - - - - - 17,11 | 33.17 | 41,23

W3 ananuza Tabauubl BUIHO, YTO C ampelis MO CEHTSOph Mecsllbl WCIapeHHe MPEBbIIIAeT
BBINIAJAIOIME OCAJKU U B 3TOT NEPUOJ IIUTAaHUE TPYHTOBBIX BOJ OTCYTCTBYET. [loaTOMy B neTHui
nepuoJ HaOII01aeTCsl CHIYKEHUE YPOBHSI TPYHTOBBIX BOJ.
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Hauunnas ¢ HOsIOps U 10 ampenb Mecsll MUTaHHE TPYHTOBBIX BOJ TO YK€ OTCYTCTBYET, IOTO-
My YTO BBIN/IAIOIINE OCAJIKH B BHJIE CHEKHOTO TIOKPOBA 3a/IeP’KUBAIOTCSI HA TTIOBEPXHOCTHU 3€MJIH.
A TIOCKOJIBKY HCIIApEHMsI C YPOBHSI TPYHTOBBIX BOJ| NPAKTUYECKH OTCYTCTBYET, TO U3MEHEHUS B
rIyOMHE WX 3aJIeTaHus He Ha0Jr01aeTcsl.

OCHOBHOW TIOJJbEM YPOBHSI TPYHTOBBIX BOJI HAOJIIOJIAETCS B ampee Mecsie, KOTOphId 00y-
CJIOBJICH TassHUEM HAKOMMUBIIMXCS 332 3UMHUN MEPHUOJ CHETOBBIX 3alacoB M MX HWHQWIbTpAIUEil B
MOYBOTPYHTHI. 3a OKTSAOph-MapT MecALbl popMupyercs cioil ctoka 180,35 mm, a B anpesie mecsie
BBINAIAOT ocajiku 30 MM 1 ucnapenue coctapisieT 47,63 mm. [loaToMy cpeHecyToUHasi BEITMYMHA
MHTEHCUBHOCTH CTOKA WM WHPWIBTPALUH 32 allpeib MECSI] COCTaBUT

q= 180,35+30—-47,63
30

[TockonbKy IpeHaX SBJISIETCS BaXXHEUIIIEH COCTaBHON YaCThI0 MHKEHEPHBIX COOPYKEHUH, a
JPEHUPOBAHME 3/IaHUI HEOOXOTUMO Ui 0€30MaCHON JKCIUTyaTallud , TO PEKOMEHYeTCsl TPUHU-
MaTh PacUETHBIA JPEHAXKHBIM CTOK B KOTJIOBaHAaX I/I€ 3aKiaAbiBaloTca pyHIaMeHThI B 2 win 4 pasa
0oJIbIIIe pacyeTHOTO, TO €CTh B AuanazoHe ot 10,84 no 21,68 mm/cyt. mpuaumaem g=0,012 m/cyT.

OcHoBHOE TpeOoBaHKe, MPEABIBISAEMOE K APEHAXKY B TOPOJICKOM CTPOUTEIHCTBE, COCTOUT B
TOM, YTOOBI TIOHW)KEHHBIN B pe3yibTaTe MX JEHCTBUS YPOBEHB IOJ3EMHBIX BOJI PACIIONarajcs He
BBIIIIE OTIPEAENICHHOMN TITyOUHBI OT TOBEPXHOCTH 3EMIIH.

['opu3oHTanbHBINA JpEeHaX CleAyeT NPUMEHATh IIPU MUTAHUU MOJ3EMHBIX BOJ «CBEPXY» 3a
cueT MHPUIbTPAIUU aTMOC(EPHBIX OCATKOB, IOBEPXHOCTHBIX U XO3AWCTBEHHBIX BOJI MPU CPABHHU-
TEJIbHO HErTTyOOKOM 3aJleraHUM MOA3EMHBIX BOJ] OT IOBEPXHOCTH 3EMIIU.

[Ipu o6ocHOBaHMU MapaMeTPOB JIpeHa)ka, Kak MpaBUIIO0, HEOOXOAUMO UCIOIb30BaTh MaTe-
puanbl pakTUYeCKUX HaOJ0JIEHUI Ha OObEKTax-aHallorax, a TakXe arnpoOHMPOBAHHBIE B JTAHHOM
pEruoHe METO/bl, OCHOBaHHbIC Ha (PUIBTPAIIMOHHBIX pacdyeTax WM ydyeTe crneuu(puueckux mouy-
BEHHO-THAPOJIOTUYECKUX 0COOEHHOCTEN MMOYBOIPYHTOB. B Hallem citydae Takue MaTepualibl OTCyT-
cTByIOT. [loaToMy omnpezeneHre napaMeTpoB ApeHa)ka OyJaeM MPOU3BOJAUTH MO PErHOHAIBHBIM 3a-
BHUCHUMOCTSIM, KOTOpPbIE OTBEYAIOT HAIIIMM TUAPOJIOTUYECKUM YCIOBHSIM.

JUist 3TOr0 Mbl JOJDKHBI JACUCTBUTEIBHYIO MPUPOAHYI0 OOCTAHOBKY CXEMaTH3HpOBATH U
MPEACTaBUTh TOW WM MHON (PUIBTPAIMOHHON CXEeMOU, KoTopasi Oy/eT SBJISATHCS OCHOBOM JIJISl BBI-
060opa MeTo/1a pacueTa U pacueTHbIX 3aBUCUMOCTENH. CXeMy COCTaBIISIOT MCIIOJIB3Ysl JaHHbIE IO pe-
THOHY, CTPOEHHUIO U CTPYKType BOJOHOCHOTO IUIACTa, YCJIOBUSM MUTAHUS, reoQHIbTPallMOHHBIM
napameTpam BOJOHOCHBIX TOPU30HTOB, FEOMETPUUECKOMY CTPOEHHIO 0OacTell GHIIbTpaluy.

Pacuernas cxema omnpenensieTcsi TeoOMeTpU4YecKoil GopMoM TIacTa U XapakTepoM €€ BHETII-
HuX rpanuu. KoHdurypauueil BOJOYNOPHOro JioXKa IUIacTa, €ro Ie0JOrMYECKHUM CTPOSHHEM.
OOBIYHO Ha cxeMax BOJIOYIOp MPUHUMAETCS B BUJIE TOPU3OHTAILHOM TIOCKOCTH, MPOXOIALIEH de-
PE3 CPEIHIOI HA JAHHOM YYacTKE OTMETKY.

OCHOBBIBasICh Ha BBIIICYKA3aHHOM pacyeTHas cxema OyAeT BBINIAJAETh TaK: OJHOPOIHBIN
[JIMHUCTBIA TPYHT C IMpPUBEIEHHBIM Ko3pduimentom ¢unbtpauuu 1,26 m/cyt. I'myOuna 10 Bojo-
yIopa MOXeT ObITh IPUHSATA 8 M COTTIACHO Ir€0JOrMUECKOMY pa3pesy.

I'myOuHa 3amokeHus IpeHa)ka uMeeT O0JIbIIoe 3HaYeHHE U OllpesesseTcs TpedyeMoil Benu-
YMHON CHWIYKEHUS YPOBHS IPYHTOBBIX BOJ U OT HEE 3aBUCUT PAaCUETHOE PACCTOSIHUE MEXY ApeHa-
MHU.

=5,42 mm/cyT.

[Tpu npuMeHEeHNH 3aKPBITOr0 TOPU30HTAIILHOTO JIpeHaXa HEOOXOUMO YUUTHIBATh TTTyOHHY
poMep3aHusl TPYHTOB, TaK KakK MEePHOAMYECKOe MPOMEpP3aHNe M OTTaMBaHUE TPYHTA MOXKET MpPH-
BECTH K [TOJTHOMY PacCTPONCTBY JTUHUH TPYO.

[TpucTeHHbIe qpeHaXH MPUMEHSIOT ISl TIPEIOTBPAIICHUS TTOATOILICHHS COOPYKEHHSI, pac-
MOJIOKEHHOTO Ha BOJOYMOpE, MPENATCTBYS OOKOBOMY MPUTOKY I'PYHTOBBIX BOJ CO CTOPOHBI, a
TaKXe JPeHHUPYs WHOWUIBTPAIIMOHHBIC BOJBI, HAKAIUIMBAIOUIMECS B TPYHTaX OOpATHOM 3acCBITKU
(byHIaMEHTHBIX Ma3yX.

JIst 3aIUTHl OT TPYHTOBBIX BOJ MOABATBHBIX U MOIONNI 3aHU, 3aK/IaAbIBAEMBIX B TIH-
HUCTBIX M CYTJIMHUCTBIX TPYHTaX, CIEAYET yCTpauBaTh NPUCTEHHBIN IPEHAX.
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IIpucTeHHBIN ApeHax MPOKIAAbIBAIOT 110 KOHTYPY 3/1aHUs C Hapy>KHOM CTOpOHBL. Paccros-
HUE MEXAY IPEHAKOM U CTEHKOMW 37aHUsI ONpeAeNsieTcsl IUPUHON (pyHIaMEHTOB 3aHUS U pa3Me-
IIEHUEM CMOTPOBBIX KOJIOJLEB OpeHaxa. B ciydae mpuMeHeHHsS TOPU30HTAIBHOTO JApeHaka Heco-
BEPILIEHHOTO THUIA U PACcHOI0KeHus (PyH/IaMEHTOB B BOJOHOCHOM T'pyHTE (Ha OJJHOM YPOBHE C Ape-
Ha)KOM WJIU BBILIE €T0) B PE3YJIbTATe APCHUPYIOUIETO EHCTBUA IpEeHaka MOTYT YXYIIIUTHCS yCII0-
BUS YCTOMYUBOCTH TPYHTOB-OCHOBAHUN COOPY>KEHHUS M BO3ZHUKHYTH OMACHOCTh WX ocajku. [losTo-
My MUHHMAJIBHO JIOITYCKaeMOE PACCTOSHUE MEXKIy TOPHU3OHTAIBHBIM JPEHAKOM HECOBEPIICHHOTO
TUTA U 00pe30M (PYyHIAMEHTOB JIOJDKHO OBITh OOOCHOBAHO pacdyeTOM HCXOJs M3 YCIOBUN oOecre-
YeHHs YCTOMUMBOCTM OCHOBAHMsS 3aIlMIIAEMOr0 COOpYXeHHs. Bmecte ¢ TeM 3TO paccrosiHHe
JOJIKHO OBITh TaK)Ke COTJIACOBAHO U C YCJIOBHUSAMH ya00CTBa MPOU3BOACTBA PAOOT U PACIIONIOKECHHUS
CMOTPOBBIX KOJIO/IIEB.

OpHEHTHPOBOYHO JIOMYCTUMOE PACCTOSHHUE OT OCU JPEHa)a 0 CTEHBI 3/1aHUS MOXET ObITh
oTpeeNieHo 1Mo GpopmyIie

LWH=b+E+L_h=3,25M
’ 2 g
roe b — ympenue pynaamenta, M, b=0,4 m;
B— HIMPUHA JAPEHAXHOH TpaHiieu, M, B=1,0 m;
H- rIIyOMHA 3aJI05KeHUs ApeHsl, M, H = 2,7 Mm;
h— riyouHa 3anoxxenust pynmamenrta, M, h=1,8 m;
Q- yroJl BHYTPEHHETO TpeHUs rpyHTa, ¢=21°,

[TpuTOK BOJBI K KOJIBIIEBOMY MIPUCTEHHOMY JAPCHAXY MPHU paboTe ero B 6E€3HAMOPHBIX YCIIO-
BUSIX MOXET OBITh Onpe/iesieH 1o Gopmyrie

o - nK(2H -S,) ’
) In5+ﬂln%— In(l+mj
rLonr, r,
rae K — ko3 uuueHt punbrpanmu rpynta, K=1,26 m/cyr;

H- MOII[HOCTb BOJOHOCHOTO miacta, H=7,3 m;
So— BEJIMYMHA BOAONOHMKEHUS, S,=2,0 M;
m— paccTostHEe OT OCH JIPEHBI JI0 BOAOYIopa, M=4 M;
re— panuyc npessl, rc=0,2 Mm;
ro— IIPUBEJCHHBIN paguyc.

Jlnst mpuBeZieHNs JpeHaka MPsIMOYToJbHOM (OpMBI K KPYTJIOMY B IJIaHE C paguycoM [,
BOCIOJIb3yeMcsl (popMyIioit

=u®8 1165702 977,
4
e a — JUTMHA ocymaeMou teppurtopuu, a=70,0 M;
6 — HIMPUHA OCYILIAEMOU TEPPUTOPUH , 6=25 M;
= k03¢ durreHt Gopmbl 3aBUCHUT OT oTHOIeHHS 6/a nipu 6/a=0,36, 1=1,165;
R-— pannyc IenpecCHOHHON BOPOHKH, M.
Pagunyc nenpeccoHHON BOPOHKHU OIpeeNIIeTCsl METOI0M o0opa 1o ¢popmysie

RJIgR+1Igr, —0,217 = 0,66\/\/}\(/ S,(2H -S,)-0,5r2,

rne W=qg=0,012 m/cyT. — k03¢ pueHT HHPUILTPaLHH.

[Tog6opom Haxomaum, uro R=33,9 m.

[Iputok B IpeHaxk COCTaBUT

o - 314-1,26(2-7,3-2,02,0
87 53 | 8:277 [ 4

In + In —Inj1+—
27,7 314.277 0,2 27,7

j =85,2xy0m/[ cym
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KpOMe IMIPUTOKAa BOJAbLI B JPCHAXKHYIO CCTh ONPCACIACTCA BCIIMYMHA OCTATOYHOI'O Halopa B
IICHTpPE OCyIIaeMoro KoHtypa hy mo ¢popmyie

|n8fo_,r+2fop(fo]
m 1)

r, m
=S 8r, .1, (ro Rj
In—%+22C%¢p °>:—
r., mmm
rue F[rr;j — (yHKIIMSA HAXOQUTCA 1O TpapuKy Ipu (25737j 523 F=-02;
r, R
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DTO 03HAYAET, YTO OTMETKH YPOBHS IPYHTOBBIX BOJI B LIEHTPE OCYIIAEMOTO KOHTYypa OyJeT
paBHa 205,00+0,26=205,56 M, 4yTO HWKE OTMETKH mojBaia 31anus (206,70) na 1,14 M, To ecTh
IOJIBaJI HE JIOJKCH IOATAIINBATHCS.
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HIapyalbUIbIK FEUIBIMAAPBIHBIH Maructpi, Orendepren I'.C., KOHCTpYKTOD
«Kazak cy mapyanbuibliFbl FRUTBIMU-3€pTTEY HHCTUTYTHD) JKIIC,
Tapas k., Kazakcran

KazakcranHblH arposkoxyhenepinaeri reorpadusuiblK JKarIaniaapablH SPTYPIUIT Cy-Kep
pecypcTapblH IIapyalllbUIbIKTa TaianaHy TeTIKTepiH TaHIay[bl, OJKOXYHeNnepliH, TaOuru
KEIICHICP/IIH TapuXH KAIBINTACKAH DSBOJIONMUSACHIH CAaKTayJbl, COHJAW-aK KOpIIaraH opTa YIIIiH
TOyeKeJIep/li €H TOMEHTI IeKTepre ACiH TOMEHIETY/l aHbIKTaiabl. baplblK karmainapaa cyapy
KyHenepiHiH TaOuFy KeIIeHJepre AaHTPOMOreHAIK JCepiHIH JIeHTeHl THIpOMETHOPaLUsIIbIK
JKYHeNepIiH MeJIIepine, THAPOTEXHUKAIBIK KYPBUIBICTAP/IBIH KET1TYyiHE KOHE Oap/IbIH TEXHUKAJIBIK
Kal-KyHiHe, eriHIIUIIK MOJIEHUETIHE, Cyapy oHE Cy OYpy TEXHOJIOTUSCBhIHA, Cyapy HOpMallapbl MEH
Cyapy CyJapbIHBIH camnachiHa, reorpadusuIbIK OpTaHBbIH ©3repyi Ke3iHAe TeoKyieraep MEH TOIbIpaK
’KaMBUTFBICBIHBIH )KYMBIC ICT€Y TYPAKThUIBIFbIHA OAHITAHBICTHI OOJTATBI.

Kazakcran esenaepiHiH OacceliHaepiHe UPPUTALUSIBIK KyiHenepal naiganany Toxipuoeci
CyapyIbIH JOCTYPJl OMICTEpiH KOJJaHy OpacaH 30p ayMakKTap/AblH TO3yblHa (COpTaHIaHYbIHA,
HIOJICUTTEHYIHE) C€o3Ci3 alblll  KeleTiHiH kepcereni. Ocwkl cebenti Oip Ke3aepl TyJIEeHTeH
KaWBUTBIMIAP SKOJIOTHSUTBIK araT aiMarblHa alHaBI, ajl Ka3ipri 3aMaHFbl THAPOMETHOPAIHSITBIK
JKyHenep oca OOJBIN MIBIKTHI KOHE Ke/Ied KapKbIHMEH O37IepiHiH PeCypCThIK MaHBI3bIH JKOFANITHII
xKatplp. MyHIal >karjaiiyiapa aypUIapyalibUIblK ©HJIPICI THIMCI3 Oonajpl, ajl JKEePTUTIKTI
XaIBIKTBIH OMip CYpy >Karmaiibl Hamapiaiasl. COHABIKTAH CyapMambl >KepiepAiH OHIMIUIITiH
KaJIIIbIHA KENTIPY, AeTPpaNallisIbIK MPOLECTepIiH Oasynaybl, CyapMalibl €THIIUIIK aliMaKTapbIHIaFbI

245



AKOXKYHENepAiH AKOJIOTUSIIBIK TYPAKTBUIBIFBIH apTTHIPY, Cyapy >KYHelepiHiH TaOufu opTara Tepic
OCepiH azaiTy TmpoOieMachlH Cy-)K€p pecypcTapblH HHTErpalusUlaHFaH  Oackapy  YIIiH
METHOPALMSITBIK, PeXXUMAEPIi OacKapy/ bl OHTAHIaHABIPY apKbUIBI STy KEePEK.

Kazakcranaarsl Cy mapyamibulbIFbl KEIIEHIHIH JaMy TapUXbl MEHIIIK HBICAHIapbIHBIH 63repyi
(cyapmalel >kepiiep MEH Cyapy KYHelepiH MEMJICKETTIK eMeC KypbUIbIMuapra Oepy) cyapMaibl
JKepJiep alaHbIHBIH €K1 €ce KbICKapyblHa JKOHE OJIAP/bIH PECYPCTHIK MOHIHIH JKOFAITYbIHA OKEJTeHIH
kepcereni. Erinerin makpuiapasiH eHiMaIiri 1,5 ecere neilin TeMeHaeni, ajn eHiM OipIiriH amyra
apHanFad cy wblFbiHBl 30% - Fa geiiin ecti [1]. MeHIIK HbICAaHTAPBIHBIH ©3repyiHiH >KONKBIH
caliiapel aybUIIIAPYyalIbIIBIK Tayap OHIIPYIIUIepl, 6acka Tayap OHIIPYIIiIep CHIKTHI, Y3aK YaKbITTaH
KeliH KalTapbIMabl OepeTiH KyMbICTapFa KapKbl pECypcTapblH caia aJIMalTbIHABIFbIMEH
OaitnmanbicTbl. COHIBIKTAH QJIEMHIH KenTereH enaepi, Mpicanbl, AKLL, MenmuopausuibK >KyMbICTapFa
skymcanaTeiH MbIFeIHAAPAbIH 70-100%-b1H (MeMIIEKEeTTIK OrO/DKETTeH) oTeyci3 Teneiai. COHbIMEH
KaTap, naiJjajJany *oHe TEXHUKAIBIK KbI3MET KOPCETY IIBIFBIHAAPBIHBIH e1ayip Oemirin (50% xone
0J1aH Ja Ker) MeMJyiekeT oteii [2]. Ocburaiiiia, MeMIIEKET CyOCH NS, )KSHUTISTUITCH Hecuemep oepy,
aypll IIApyalIbUIBIFBl  OHIMJEPIHIH SKCIOPTHIH KEHEUTy, THUIPOMENHOPAMSIIBIK JKyHemepi
TEXHUKAJIBIK KETUIIIPYTe apHAJIFaH MIBIFBIHIAP/BI 6TEY apKbUIbI CyapMallbl €TiHIIUIIKTE KaluTas bl
KHHAKTay OOWBIHIIIA MOHOIIOJIHCT POITIiH aTKapasbl.

Cyapy okyHenepiH TEXHHMKANBIK  OKETUAIpyre >KOHEe MaijanaHyra, OacKapbUIaThIH
arponmasmmadTTapapl  KypyFa  MEMJICKETTIH  KAThiCy  OCJICEHMAUIINT  aybll  [IApyallbUIbIFBI
OHJIIPYIIICIHIH 0ocekere KaOLIETTUINIMEH, CyapMalbl >KEpJepAiH, CyapMalbl XOHE Kep acThl
CYJTapbIHBIH CallachIMEH CHUIATTAJIA/Ibl, OJIAp/Ibl CyapMalibl arposiaHmadTTapabl JAMBITY MIPOIECiH/Ie
e3repeTiH OipbIHFall e3apa OaillaHBICTBI KYWe peTIHAE KapacThlpy KaxkeT. byn esrepicrepain
WHJIUKATOPhl CyapMallbl JKEpJIEPIIH camachl KOHE OJIapIbl IIapyalllbUIbIKTa MainanaHy OOJIbII
TabbLIabI, Scipece cyapmMaisl sxkepiepaid 90% - Fa )KybIFbl pECITyOIUKaHBIH OHTYCTIK OOJBICTapbIHAA
opHanackaH. ['eorpadusuiblK OpHaNTacyblHA, KIMMATTBIK >KaFdaiapbiHa, OHIENETIH AaKbULAAPIbIH
TypiHe ColiKec CyapMaibl JKepIepIiH op rekrapbl 4-TeH 8 MbIH M /ra-Fa IeifiH amysl THIC, Cy
TaNIIbUIBIFbIHA OalIaHBICTBI MEHIIIKTI Cy OepyliH HaKThl KOpCETKIITepl €CEeNTIK MOHJepre
kaparanna 20-30%-ra KbICKap/bl, OYJ1 OHIENEeTIH AaKbUIIapblH IIBIFBIMABUIBIFBIHBIH TOMEH/ICYIHE
okeni [3].

Ocbl cebenti epmanap MEH arpoKypbUIbIMIAP/IbIH SKOHOMUKAIBIK THIMALTII MeH O6ocekere
KaOUIETTLIITT TOMEHIEA1, ajl TOMBIPAK JIEYeTl TOJBIK MaigananbuiMaipl. CyapMaibl €TIHIIUTIKTIH
KapKbIHIBl JaMybIHAAFbl JUMUTTEYII (akTopiap Cy PEeCypCTapbIHbIH TaMIIBUIBIFBl  JKOHE
MOHOKYJIbTYpaJiap €riCTIKTEpiHIH 6Cyl O0JIbIN TaObUIAIbI.

AybUIIIApyalIbUIblK  JaKbULAAPBIHBIH TOMEH OHIMAUIT CYIBIH KETICHEYIIUITiH KOHEe
aybpUIIAPYAIIBUTBIK ~ TAKBUIIAPBIHBEIH TOMEH MOJICHHETIH KepceTeni. ATam aiTKaHaa, IIaFblH
arpoKypsulbiMIapaa opra ecenmeH 3-teH 10 ra-ra neifiHri skep TtemiMzaepi 0ap, COHIBIKTaH
JAKBUIIAP/IBI ©CIpY JKOHE OJIap bl 3USTHKECTEP/ICH KOPFay OOMBIHIIA TEXHOJIOTUSIIBIK ONepaIysIap bl
opbiHay TopTiOi Oy3butanbl. CoHbIMEH Karap, (epMepiiik MmapyarbUIbIKTapIblH QJICi3 KapKbUIbIK
0a3acel, aybUl MIAPYalIbUIBIFBl TEXHUKACHIHBIH KETICTICYIIUIIr, carmachl3 TYKbIMIAP/IbI MMaliaiany,
Cyapy JKOHE JPEHaX JKENICIHIH TEeXHUKAIbIK TO3Ybl, Cy pPeCcypcTapblHbIH Oipkeski OesiHOeyil,
MOHOKYJIbTYpaFa 9yecTeHy CyapMallbl EriHIIUNIK ©HIpJEpIHAEC TOMBIPAKThIH TO3YbIHA JKOHE
9KOJIOTHUSUIBIK JKAFai/IbIH HamapiaybiHa anbin keneni. CyapManbl CYbIHBIH TalIIbUIBIFBl Ke31H/e
cyapMaJtbl JKepJIepAiH CyMEH KaMTaMachl3 €TUTY JICHrell cyapy KeNliCiHIH TEXHUKAIBIK Kai-KyhiHe,
Cyapy TEXHOJIOTUSCHIHA FaHA eMeC, COHJal-aK Cy pecypcTapblH Oackapy KyieciHe Je GaiiaHbICThI
Oomansl. Epekiiie cTpaTerusuiblKk MaHbI3bl Oap OapiiblK Cy MIapyalllbUIbIFbl 00BEKTUIEP] MEMIIEKETTIK
MEHIIIKTe: Cy KoWManaphl, ipi MeMJIEKeTapalblK, OOJbICApaliblK JKOHE ayJlaHapalblK apHaiap,
CTPaTeTrsUIbIK THIPOTEXHUKANBIK KypbUTbICTap. JKep TenmimziepiHe KbI3MET KOPCETETiH KalFaH
THPOTEXHUKAIBIK KYPBUIBICTAp (IIAPYaIIBUIBIKIIIUIK Cyapy oHEe KOJUIEKTOPIIBIK-APEHAXKIBIK HKell)
MEMIJIEKETTIK eMeC KYPbUIbIMAAPAbIH OanaHchlHAa. bipTyTac MexaHu3M peTiHJe JKYMBIC ICTeyl THiC
TMJPOTEXHUKAIBIK KYpPBUIBICTApFa apHAJIFaH MEHILIKTI OCBIHJA cXeMachIMEH aXXbIpaTy Ccyapy JKoHe
JIPEHAX JKeJTiCl )KYMBICBIHBIH CHHXPOHABUIBIFBIH Oy3a/1bl. [ HapoMenropaTHBTI Xyienep/ai naiganany
TOXIpUOecl KOpCeTKeHIEH, ipi MeMIIEKeTapaJblK, OOJbICApalbIK >KOHE ayJaHapajiblK apHalap.bl
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MEMJICKETTIK KoCINOpbIHIapFa Oepy cyapManbl eriHIIUTIKTI OaHKPOTTHIKTaH KYTKapAbl, ©HTKEHi
KONTereH (epMepIliK IapyamibUIBIKTap MEH arpoOu3HECTep Cy Oepy KbI3METTEPiH TOJBIK KOJeMJIC
toneld anmmanel. COHBIMEH Karap, MIApyallbUIBIKIMIUIK Cyapy >oHE KOJUIEKTOPIIBIK-IPEHAMXIIBIK
KENMUJIEPIIH eaoyip OesiriH IarblH MEHINIK HesepiHiH (dpepMepiiK MmapyanibUIbIKTap MeEH
arpoOHu3HeCTepIiH) )KeKe HeTiKTepiHe Oepy OJapAblH TeXHUKAIBIK Kai-KyHiHIH HallapiayblHa, OHIM
OlpJriH ajlyFa Cyapy CYJapblHbIH IIaMaJiaH ThIC IIBIFBIHAATYbIHA, OHJENETIH JaKbUIAAPJIbIH
HIBIFBIMABUTBIFBI MEH aybUI LIApYaIlbUIBIFBl OHAIPYIIICIHIH Oocekere KaOiIeTTUIIrHIH ToMeHAeyiHe
anpin ke [4]. [apyambuibIKIIIUIK cyapy >KOHE KOJUIEKTOPIIBIK-IPSHAKIBIK JKEITUICPIiH IIaFbiH
y4yackeJiepiHiH ueci 0ojia OTBIPHIN, aybUl MIAPYAIIbUIBIFBI OHIIPYINICI OJIap/bl KAHFBIPTYFa JKOHE
naiijjanaHyra yJIKeH LIbIFbIHIAp/ABl Tesel anMazabl. MarepuanablK-TeXHUKAIBIK 0a3aHblH OoIMaysbl
JKOHE KEKEe MEHIIIK CYOBEKTUIEPiHIH YIKOHOMHUKAIIBIK MYMKIHIIKTEPIH/IETT albIpMAIIBIIBIKTAD Cyapy
KOHE KOJUIEKTOPJIBIK-APEHAX/IBIK JKEJIUIEpl TEXHUKAIBIK KalTa Kypy YIIIH KapKbl pecypcTapblH
KypyJda UICNIJIMENUTIH KaWIIBUIBIKTBL TYABIpaAbl. PecryOMKanblK MEHINIKTETT MarucTpab/bIK
apHanmapnaeiH  27,5% - Bl KalTa KaHAPTYIbl Tajam €TeTiHl AaHBIKTAIAbBL. ApHajJapIbIH
KAaHAFATTAHFBICHI3 KAW-KYWIHIH TaibI3pl TaiiganaHy JeHreiiHe JKOHE MEHIIIK HBICAaHbIHA
OaitnaHbICTBI. ATan aTKaHa, MeMJIeKeT cyOcuaus OeireH Kesje peciyOsIMKanblK MEHIIIK HbICAHbI
Ke3iHJIe Cyapy apHaJapbIHBIH KaHaraTTAaHAPJIBIK JKal-KyWiHiH JeHreii 95,5% - ra keremi. JKeke
MeHIIIK Ke3iHae 0y kepcetkim 37-48% - ra netiin Temenaeiai [4]. KanangapasiH KaHaFaTTaHFBICHI3
KaW-KYHIHIH TadbI3IBIK  KYPaMbIHBIH ©Cyl aybul —[IapyallbUIbIFBl  OHAIPYIIICIHIH — TeJeM
KaOUIeTTUTIIT1HIH TOMEHIITIH, Cy TYThIHYIIBIIAPABIH KETKUTIKCI3 NHBECTUIUSIIAHFAHBIH, TEXHUKAIIBIK
KypaJlIapMeH Hamiap »a0AbIKTaIFaHbIH KOPCETEI].

Cy pecypcrapbIH 0acKapyIbIH OPHBIKTHI KYHeECIH Kypy VIIIiH, 9cipece CyapMalibl eTiHIIUTIKTIH
JlaMy JICHTeill TOJBIFBIMEH KOpIIi MEMJICKETTEPACH albIHATHIH ©3€H CYJIAPBIHBIH Calachl MEH TYCY
KOJIEeMiHEe, T'MIPOMEIHOPALMSIBIK JKYHeIepIiH METUOPALMUIIBIK KOHE TEXHUKAIBIK Kal-KyHiHe,
Cyapy TEXHOJOTHSICHI MEH CTiHIIUIIK MOJEHHUeTiHe OalmaneicTel 0onaThiH  Ka3akcTaHHBIH
TpaHCIIEKApAJIbIK ©3CHIEPiHIH OaccelHAepiHAeri cyapy Ke3IepiHeH ©cCIMAIKTepre HaediH cy
TachIMAIAAYJbIH OapybIK KE3CHIEpIHIe Cy YHeMICYIl KaMmMTaMmachl3 €Ty Kaxer.  Ajaiina,
MIAPYaIIbUIBIKIIIUTIK JKOHE KOJJIEKTOPJBIK-IPEHAKIBIK JKEIUIepAl JKeKe MEHIIIKKe Oepy omapJIbIH
TEXHUKAIBIK JKal-KYHIH HallapiarThl, OWTKEHI (epMepiliK MapyamrbUIbIKTap MEH arpoOipiikTep
cyapy JKyHenepiH MaijasaHyFa *oHe KailTa apaKTaHAbIpyFa YIIKEH Kapkbl Oene anManabl. Ochl
ce0enTi CyapMallbl CyJIBIH TaIIbUIBIFBI APTHII, JIETPAIANUsUIBIK TPOIECTep KYIIeie TYCTi: cyapMalibl
KepIepiH TY3/aHybl MEH OaTmakTaHy KapKblHbI apTTbl. Cyapy *koHE KOJUIEKTOPIBIK-IAPEHAXIBIK
JKENUIEPAIH JKYMBIC 1CTey KaOlleTiH KaJlllblHA KENTIpy, TONBIPaKThIH CalachblH apTThIPY, CyapMallbl
KepliepJliH CyMeH KaMTaMachl3 eTUTylH JKakcapTy YVIIIH cyapy XKyienepiH mnaiiianaHyablH €Ki
JeHrein skyileciH kypran xeH. Cy Koilmanapbl, 06ac Cy >KMHaFblIITap, MarucCTPaJIbJbIK KOHE
HIapyalbUIbIKAPANIBIK apHaJIap MEMJIEKETTIK KOCIMOpBhIHAApFa THECUTl KoHEe MalaiaHbLIyFa THIC.
[apyallbIBIKIMIUIK Cyapy >KOHE KOJIEKTOPJBIK-IPEHAXK/BIK JKEIUIEp >KeKe MEHIIIKTE OO0yl
MYMKiH, 6ipaK oHbI Oip Heci maiianaHa anasipl.

Cyapy xyienepiH TeXHUKAJIbIK KalTa j>KapaKTaHAbIpyFa €leyll KapKbl pecypcTapbl Tajarl
erierin Kaszakcranna MemieKkeT Cy KOWMAChlH, Cy TachbIMaJay[blH HETI3rl KOJJapbiH, Oypy
apHaJIapblH, TapaTy KENJIEPIH CaTyJbl XKOHE OJap/bl JKEKe KEep HETIKTEpiHIH IIeKapachlHa ICHIH
naijjananysipl TOJNBIK KAap)KbUIAHIBIPATBIH UTATBSHIBIK TOXKIpUOEH! MaiianaHFaH  OpBIHJBIL.
Kazakcranma cyapy xykenepiH camyabH, peKOHCTPYKIUSIIAYIBIH JKOHE TTaliaamaHy bl UTaTbSHIBIK
OIICIH KOJJaHyAbIH THIMJIUIITT aybUl HMIapyallbUIbIFbl OHIIpYIIici, 6acKa Tayap eHAIpYIIiIep CUIKTHI,
031HIH (U3MKaIBIK TaOuraThl OOMBIHINIA KbICKA YaKbIT apaibIFblHIAa €H Kell eHOeKakbl OepeTiH
KYMBICTap eceOiHEeH ©3 KaXeTTUIIKTepiH jkabyFa ThIpbICaThIH Oacka emjepie Jie cyapMalibl
eriHUIUTIKTI JaMBITY TaXipuOeciMeH pactanaabl [2]. On y3aK yakbITTaH KeHiH KaiTapbiM OepeTiH
MEITHOPATHBTI KYMBICTapFa YJIKEH KapXbl calayra OeiiM emec. MeMIIeKeTTIK KOJAayChl3 cyapMabl
eriHUIUTIKTI TYPAKThI IaMBITY IbIH XY3€re achlpbliiMayblH Ka3akcTaHHBIH Cy IIapyallbUIbIFbl KEIICHIH
pedopmanay Toxipubeci KepceTin OThIp, OHJA OPTYpPJi MEHIIIK HbICaHAaphl (11apya *oHe (depmep
KOXKAJIBIKTaphl, aybll IIapyamlbUIBIFBI O1pIeCTIKTEpl, KaybIMIACTHIKTAp XKOHE T.0.) e€ceOiHEeH cyapy
KYHeTepiH naigaiaHyFa apHaIFaH IIBIFBICTAp/IbI KaTapy Ke3nenreH [6].
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Cyapmalibl eriHIIUTIKTIH THIMJIUTIT], OAETTE, TOMBIPAKTHIH Camachkl MEH OJIapJblH CyMeEH
KaMTaMachl3 €TUTylHE, eriHIIUIIK MOJIEHHUETIHE: arpoTeXHUKara, TYKbIM IIapyallbUIbIFbIHA,
TBIHAUTKBIIITAP JKYHeciHe koHe T.0. OaimaHbIcThl Oomaael. Kaszipri yakpiTTa TEXHUKAIBIK (Makra),
KOKOHIC (KbI3aHAK, KUSAP, KbIPhIKKA0AT) yoHe Oakiia (KapObI3, KayblH) JaKbUIAapblHA apTHIKIIBUIBIK
Oepistin, MUHEPAIIbl THIHAMTKBIIITAPIAH HETI31HEH a30T KOJIIAHBLIA b, IErPaJallisuIbIK POLECTED
Kymieiie 6actanapl. KyHapabUIBIKTBIH HETI3T1 KOPCETKIIIi-Kapalipik cyapMasibl €TiHIIUIIKTIH HEri3ri
aiimakrapeiaaa ceiau mekrepre (1% - nan a3) aeiiin TomeHaeni [7].

KapamnipikTiH anaTTel >KOFAybIHBIH HeEri3ri ce0ebi OpraHuKalblK KoHE MHUHEPAJIIbI
3aTTapblH TEPIC TEHe-TeHIIrH KalIbIITAaCThIPy OOJBIN TaObLUIaIbl, OJAPBIH KETKITIKCI3 eHri3lTyiHe
0ailJIaHBICTHI, SIFHU OCIMJIIKTEPIIH Her13r1 KOPEKTIK 3arTapra KKETTLUTIKTEPI
KaHaFaTTaHBIPbUIMAN b, COHJIBIKTAH TOMNBIPAKTaH KOPEKTIK 3aTTapAbl Maiaanany Kod(pQHIHUEHTI
apTajibl, OJ1 HalIapJIaiIbl.

Cyapmaisl sxepiepaiH eHIMAUIITH )KoHE aybUl MapyallbUIbIFbl OHIIPICIHIH peHTa0SIbAUTIrH
ANKBIHIAUTBIH TaFbl O1p MaHBI3bI (PAKTOP TOMBIPAKTHIH CY-TY3 PEKHUMI OOJIBIT TaOBUTAJIBI, O CYy ally
KOJIEMiHEe, Cyapy JKOHE KOJUICKTOPJIBIK-APCHAXK/IBIK JKENIHIH TEXHHUKAJBIK JKal-KydiHe, cyapy
TEXHOJIOTUACBIHA JKOHE CY-)Kep pecypcTapblH OacKapy XKylieciHe, siFHH Cyapy KyHenepiH naiaainany
neHrerine OainanpicThl Oomaznpl [7]. Cyapy KyHenepiHe Cy aily a3aiblll, OJNAPIBIH TEXHHKAIBIK
JIeHreil TeMeHJen Kene kaTkaH KaszakcraHjga cy TanIUbUIBIFBIHBIH TYPAaKThl ©CYIHIH aFbIMJaFrbl
KaF/ailblH €cKepe OTBIPBIN, OapibIK JKeple OCIMIIKTEpAl CyMEH KamMTaMachl3 €Ty PpEeKUMIiHIH
Oy3bLIybl, COHBIH CaJlIapbIHAH Cyapy JKOHE Cyapy apaibIK Ke3eHIep/iH yiFarobl Oaiikanasl [1,6].

CynplH KETICHEYIIUTIrl oHE cyapy JKYWeNepiHIH TEeXHUKAIBIK JKarIaibIHBIH Hallapiaybl
JKarJalbIHIa CY pecypcTapblH OacKapyablH KOJJaHBICTarbl xkyieci, Oip depmep cyapsi, Kepiii
ydacKeJlep  CyapyCchl3  Kajica,  TONBIPAKTHIH  arpoQU3UKAIBIK,  arpOXUMHSIIBIK  JKOHE
MHUKPOOHOJIOTUSUIBIK KACUETTEPIH HAIllapaTaThbIH TOMBIPAKTHIH IAKThI TY31aHYbl KIbIITACA/IbI.

XKep acter pecypcrapbiH Oackapy OOHBIHIIA KOJJAHBUIATHIH TEXHHUKAIBIK Kypaijap MeH
TEXHOJIOTUSUIBIK ONEpalusuIapblH TUIMIUIN ep acTbl CyJapblHbIH Maiga Oosly *oHE Ty3AaHy
JICHIeIMEeH cumaTTaiabl, ©MTKEHI JKep acThl CyJapbl ACHI€HIHIH aybITKY IIEKTEPl Cy ally KeJeMIHe,
KBUIJBIH TaOUFU BUIFAJIIBLIBIFBIHA, KEp acThl CyJapbhlHbIH Kelyl MEH aryblHa, APEHAX >KyHenepiHiH
JKYMBICbIHA Tikene OainmanbicThl. Cyapy >KyilenepiH mnaijanaHy[blH Ka3ipri Ke3eHIHIE, APEHax
X&KeJrici ueci3 OoNIFaH Ke3Jlle, OHBIH JKYMBIC iCTEy JeHreii KypT TOMEHJEH]i, COHABIKTaH >Kep acThl
CyJapblHbIH OeTKl KaOaTTapblHAa MUHEpaijaHy >korapbuiaiiibl. Ocbl ceOenTi TONbIpaKTaFrbl TY3
KHMHAy TMpoLecTepl KYLIeHin, cyapMaibl XKepJep/IiH carnachl Haapiaisl [§].

By KyObUIBICIIEH KYypecy MaceleciH IPEHAXIBIK >Kyienepal maijganaHy KbI3METIH Kypy
apKbUIbl IIEIIKEH KOH, OYJl JPEHaKIbIH TUIMIUIITIH apTTHIPbIN KaHa KOHMail, TOMbIpaK IEH Kep
acThl CYJNapbIHBIH TY3 PEKUMIH KakcapTaibl. J{peHaxapl maijanaHy KbI3METIH XKETUIAIPYIiH Oy
KOJIBI JK€p acThl CyJapbIHIaFbl TY3ap/blH 6Cy TeHACHIMAChIMEH OaillaHbICThl. ATan aTKaHa, Kep
acThl CyJIapbIHBIH MUHEPAIIaHYbI 3-5 T/71 OOJIaThIH CyapMalibl JKepiepIiH ayaaHsl 8,2%-Fa ecTi, Oy
TOIBIPAKTAa TY3 JKUHATY KapKbIHIBUIBIFBIHBIH KYLICIOIHE, CyapMallbl KepiepiH OHIMALIIrIHIH
TOMEHJICYIHE KoHE (epMEpIIiK IIapyambUIbIKTap MEH arpoOu3HecTepaiH Oocekere KaOimeTTuUIiriHe
okeni [8].

Analiia TONBIPAKTBIH TY3[bl PEKUMIHIH CEpHiHI Cyapy >KoHE KOJUIEKTOPIIBIK-IPEHAXIBIK
KETHIH TEeXHUKAIbIK Kal-KyHiHe, cyapy TEXHOJIOTHACBIHA, CyapMalbl KepiepAiH CyMeH
KaMTaMachl3 €TiTylHE FaHa eMeC, OJIap IbIH TeorpadusiIbIK OpHaTacybiHa 1a OaimaHbICThL. JKep acTh
cymapbl 3 M TEpeHJIIKTe OpHAJAaCKaH >KOHE TOIBIPAK TY3UIy IpOIECTepiHe acep ETHEeHTIiH Tay
OeKTepiHJe TY3JaIMAWTBIH TOIBIPAKTHIH aBTOMOPPTHI pexumMi KajblnTacaisl. Cyapmaibl
eTiHIIUTIKTIH THIMALTII MYHJa cyapy Ke3AEpiHiH CYJBUIBIFbIHA, Cyapy JKENICIHIH TEXHUKAJIBIK JKaii-
KylliHe, cyapy TEXHOJOTHSIChIHA, ETIHIIUIIK MOJCHHETIHE (arpoTeXHUKa, aybul IapyallbUIbIFbI
JAKbUIAPBIH  pOTAlMsIAy, THIHAWTKBIIITAP JKyiecl) *oHe MaiiianaHy KbI3METIHIH >KYMBICHIHA
OaitaHbICTBI. AJlaiizia, )Kep acThl CYJIApBIHBIH Taiaa 00y OpBIHIAPBIHIA a3Jan Ty3JalFaH Kepiep
naiina Oonaapl, Oipak ONApIBIH YJECi a3 »KoHE cyapMmalbl ayMakThiH 5-10% apanbirblHaa 00mabl

[1,6].
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JKep acTel CynapbelHBIH TpaH3WTI MEH Tapaly ailMarblHIa OpHANTACKAH KaJlfaH CyapMabl
xepiep (0OIBICTBIH JKa3bIK ayMaKTapbl, Tay OOKTEpIHAET] Ka3bIKTapbIH MIETKEPl yJacKenepi, 03¢H
aHFapJapbl) ®Kep acThl CyJTapbIHBIH dCEPIHEH O0JIa bl XKOHE ME3TI-Me3ril Ty3naHaasl. Copranianran
TOTBIPAKTBIH TMaWbI3BIK KopceTKimTepl (KaHmalh mga Oip Jopexene) cyapy JKyHelepiHiH
HKOHOMHUKAIIBIK MYMKIHIIKTEPIH CHIATTAlbl KOHE Cyapy JKYHWeNepiH TEXHUKAIBIK JKETUIIIpY
JKOHIHJIET1 1c-Tapaiappl alKbIHAAUIbl. OTKEH FACBIPJIbIH €KIHII KapThICHIHAA KOJIAHBUIFAH TEepiC
Ty3 OalaHCBIH KYPYy HJICOJIOTHSICHIH Y3aK YaKbIT KOJJIaHy TOIBIPAK IEH Ep acThl CYIApPBIHBIH
TYpaKThl TY3JaHYbIH KaMTaMmachbl3 €TTi, COHJBIKTAH JAPEHaX >KYHeJepiHiH >KYMBICHIHBIH TOMEHJIEY1
(TIK JOpeHaXIbIH ICTEH IIBIFYBl, KOJJIECHEH Iery >koHe Oy3bUly) CcyapMaibl S>KepiepiH
METHOPALFSUIBIK JKaFJaibIHBIH allaTThl HalIapiaybliHa okenMeri [8].

Cyapmanel  eriHmimk 0OacelM Typle pecnyOJIMKagaH ThIC IKepiepae TY3IaIaThiH
TpaHCIIEKAPAIBIK ©3CHICP/IIH CyJapbiHa HerizneneTiH Ka3zakcTaHHBIH OHTYCTIK OHIpJICPIHAE aybll
[IapYaIlbUIBIFBl OHJIIPICIH JAMBITYABIH OPHBIKTHUIBIFBIH BETETALMSUIBIK Cyapy Ke3iHAe CyapMaiibl
CyJapAblH TEXHOJIOTUSUIBIK IIBIFBIHBIH a3aiTy, cyapMalbl JPEHAXIIBIK-aFbI3y CYJapbIH KYHEIIILTiK
naiijanany >kKoHe oJap/Ibl ©3€H apHAChIHA aFbI3y/Ibl KBICKAPTY KOJBIMEH KaMTaMachl3 eTy Kaxker. Cy
pecypcTapblH NaiiananyablH MYH/Iail TEXHOJIOTUSICHI ©3€H aFbIChl OOMBIHINA OpHAJIACKaH CyapMallbl
ayMakTapra Ty3 JKYKTEMECIH a3alTalbl, SKOJOTHUSIIBIK JKarIaiibl, ocipece e3eH OacceiHIepiHiH
TOMEHT1 aFbICBIHIAFBl JKaFJalbl JKaKcapTaAbl. ATpPOIKOXKYHeleplali maijanaHyablH —Kasipri
Ke3eHIHJIe, PeHaX JKeMICIHIH JKYMBIC ICTEY JIEHI el KOIl HOPCEeHI KaXeT eTelli, CyapMaJibl )KepiepaiH
30% - pman acrambl TUAPOMOP(THI TOMBIPAKTAPMEH YCHIHBUIFAH. JKep acTbl CylapbIHBIH
MUHEpAIIaHybl JKoFapbutaiiael. Ockulaiima, 3-5 /1 kep acThl CyJapbHBIH MHUHEpAIIaHybl Oap
cyapmanbl KeplepliH ayaaHbl 8,2% - Fa ecTi, Oyl TONBIPaKTa TY3 KUHAY KApKbIHIbUIBIFBIHBIH
KYLICIOIHE, CyapMaJlbl KepJICpAiH OHIMALTIrHIH ToMeHeyine okeni [1,3,8].

Ocobunaiiia, e3eH OaccelHAepiHIeri cyapy >KyHenepiH Naiianany cyapyablH A9CTYpil
ONICTEPIH KOJJIAaHy cyapMajbl JKEpJIEpIiH TO3yblHAa (TY3/laHybIHA, IIOJEHTTCHYIHE) OKENICTiHIH
kepceteni. COHIBIKTAH CyapMajbl KEpJepHAiH OHIMIUIIMH KallblHA KEeNTIpy, AerpaaldsiIbK
MpoLeCTepiH Oastyiaybl, CyapMalibl ETIHIIUTK aiMaKTapbIHIAFbl IKOXKYHENIEePAIH SKOJOTHSIIBIK
TYPaKTBUIBIFBIH apTThIPY, Cyapy *KYyHelepiHiH TaOUFH opTara Tepic 9cepiH azaiTy nmpobiieMachH cy-
JKEp pecypcTapblH HMHTETpalMsUlaHFaH Oackapy VIIH METHOpAlUsIIbIK pekuMaepal 0ackapyibl
OHTaMIaHABIPY aPKBUIBI MIETY KePEeK.
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VIK 631.672.4
CIIOCOBbBI BEPETI'O3AIIUTHOI'O KPEIIVIEHUSA 3EMJISIHBIX KAHAJIOB

H.A. AOpypaMaHoOB, KaHAUIAT TEXHUYECKUX HayK, C.H.C., H.K.PbIcMaxaHoB, Maructp, M.H.c.,
I'.I1. lonangomny.10, KOHCTpYKTOpP, J.A.BopoBukoB, koHcTpykTOp, A.C.Kaau, M.H.c.
TOO «Ka3zaxckuii Hay4HO-UCCIEI0BATEIbCKUII HHCTUTYT BOJHOTO XO3SICTBaY,

r. Tapa3, Kazaxcran

[IpoGiema yCTOHYMBOCTH TPYHTOBBIX OTKOCOB BCETJA SBJUIACh HauOOJee aKTyalbHOM, IMO-
CKOJIBKY TPYHTOBBIE OTKOCBI MHOTOKPAaTHO BCTPEYAIOTCS MPH CTPOMTENIBCTBE THIPOY3IIOB, THUIPO-
3JIEKTPOCTAHIUH , TOPOT, OPOCUTENBHBIX KaHAJIOB, I'PaXIaHCKUX OOBEKTOB W.T.II. B mpomecce nc-
HI0JIb30BaHMs, IIEPEMEHHBIC BHEITHHE YCIJIOBHS BI)XHOCTb, TEMIIEpaTypa M Jp., OKa3bIBAIOT BO3/ICH-
CTBHSI HA TPYHTOBBIE OTKOCHI, IPEOOPA3YIOT (PU3MKO-MEXAaHMUECKUE XapaKTEPUCTHUKU TPYHTOB U B
CBOIO OUYepe/lb OHU SBHO BIIUSIIOT HA UX YCTOMYHBOCTD.

3eMIIsHbIE KaHAJbI, CIy)KaIlle Ul MEIHOpaluy IaXxOTHBIX 3eMelb OBICTPO 00pacTaroT Ka-
MBIILIOM, OCOKOM M JPYroil BIaroitoOuBOM PacTHTENBHOCTBIO, YTO B PE3yJbTaTe MPUBOAUT K 0OMe-
JIEHUIO U YMEHBIICHUIO MPOIYCKHOW CIOCOOHOCTH KaHayna. B mTore 3HaYMTENHHO BO3pPACTAarOT 3a-
TpPaThl HA SKCIUTyaTalMIO THIPOMEIINOPATUBHBIX CHCTEM.

Ha pucynke 1 nokazano 6epero3amuraoe kperuienue [ 1], cocrosiee u3

Pucynox 1 - beperozaiuTHoe KperuieHHe 1Iapoo0pa3HbIX OETOHHBIX OJIOKOB 1 M 111apooOpa3HbIX
eKeit 2, BBITOJIHEHHBIX U3 YIPYTHX M THOKMX CHHTETHYCCKUX HUTCH, HAHM3aHHBIX [TOOYEPETHO HA
Tpoc 3 ¢ ux (ukcanueii mo ero auHe. TPoc KpenuTcs K Oepery mpu MOMOIIH aHKepa U KPEHeKHOTO
MPUCTIOCOOIIEHHUS.
l-wapoobpazuwviii bemonnwlil 610K, 2-uapoobpaszmwlil exc; 3-mpoc, 4-ankep, 5-kpenesicnoe npu-

cnocobnenue.

Takolt crioco6 Gepero3auTHOrO KperieH!sl MOKeT ObITh A3PPEKTUBEH MPU BOJHOTAILIEHUH,
HO JaHHas KOHCTPYKIMS HE yMEHbIIAeT MPOTUBO(MIBTPALMOHHBIE CBOWCTBA I'PYHTOB U TpeOyeT
OOJIBIIIOTO KOJIMYECTBa OCTOHHBIX, METAJUIMIECKUX M CHHTETHYECKUX MaTepPHAIOB BMOHTHPOBAHHOE
B 3eMJISIHOE PYCJIO KaHAJIOB, OHU OBICTPO 00pacTaloT paCTUTEIBHOCTBIO, YTO B pe3yJIbTaTe MPUBOIUT
K YMEHBILCHUIO UX IPOITYCKHOM CIIOCOOHOCTH.

Ha pucynke 2 npeactaBieHO MOKPHITHE OTKOCOB I'PYHTOBBIX COOpPYKEHHH [2], cocTosiuee n3
BEPTUKAIFHO YCTAHOBJICHHBIX KOJBLECOOPA3HBIX 3JIEMEHTOB | B BHAE YTWJIM3UPOBAHHBIX ABTOIO-
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KPBIILIEK, pa3pe3aHHbIX 10 OKPYKHOCTH Ha JuHy 0,25-0,75 ux nepumerpa ¢ 00pa3oBaHUEM CEerMeH-
TOB 2.

Pucynok 2 - [1okpbITHE OTKOCOB TPYHTOBBIX COOPY>KEHUI
1-xonvyeobpasnvie snemenmol; 2-ceemenm, 3-dnemenm, 4-3anorHumens.

CermeHTsl 2 pa3zieneHbl B CTOPOHBI 10 OTHOLIEHHIO APYT K APYTy Ha Yroj 180° 1 coenuHeHbI
MEXITy co00ii ameMeHTaMu 3. 3armoHUTENb 4 Pa3MEIeH B IMOJIOCTH KOJIBIIEOOPa3HBIX AIEMEHTOB | H
B IIPOCTpaHCTBE MKy HUMU. [10TOK BOIbI, Haberast Ha OTKOC COOPYKEHHSI, COIIPUKACAETCS C BEPTH-
KaJIhbHO YCTAaHOBJICHHBIMH YaCTSMH KOJBIICOOpa3HbIX 37ieMeHTOB 1. [Ipu B3amMoeiicTBUU TOTOKA C
BBICTYIAIOIIUMH HaJl TOBEPXHOCTHIO OTKOCA BEPTHUKAILHO YCTAHOBJICHHBIMH YacCTSIMH KOJIbLIEOOpas3-
HBIX 3JIEMEHTOB 1, BO BHYTPEHHUX HX IOJIOCTSX TMPOUCXONT TallICHHE W30BITOYHONW KHHETHYECKOM
SHEpPruy BOJTHOBOTO HAaKaTa MOTOKA.

Henocratkom 1aHHOTO MOKPBITUS ABISETCS TPYAOEMKOCTh pabOThl, OCOOEHHO MpHU pa3pe3a-
HUM aBTOIOKPBIIIEK M KPEIUICHHUSI X MEKAY co00ii, a Takke 3alOoIHEeHUs UX 3aloHUTeNeM. A cTe-
IIEHb FallleHUsI CO BPEMEHEM YMEHbBINAETCS U3-32 3aHECEHUsI KOJIbLIEOOPA3HbIX 3JIEMEHTOB JOHHBIMU
HAHOCAMH.

Jlns pemieHust JaHHOM BbIIIE MPOOJIEMBl, TpeOyeTcs HE J0pOroil oONMIIOBOYHBIN MaTepual
JUTSL IOKPBITHSL OTKOCOB KaHAJIOB.

Ha pucynke 3 (a, 0) npeacraBieH yay4llleHHbIH BApUaHT MOKPHITUS OTKOCOB KaHANOB [3].

B nanHOM n300peTeHN HOBUHKAMH SBISIOTCS: TalleHue M30BITOYHON KUHETUYECKOH dHep-
T BOJTHOBOT'O HAaKaTa M BHIPAaBHUBAHUE B3BEIIUBAIOIIETO IPOTHUBOIaBIICHUSI.

a) W 1 0)

Pucynoxk 3 - [TokpbITHE OTKOCOB KaHAJIOB
a) - 8uo c 8epxy; 6 - 8U0 ¢ OOKY,
1-nucm, 2-pebpa-eacumenu; 3-nienka, 4-cnoti pyoaeHou coiomel, 5 — omeepcmue; 6 — ceas.

ITokpbITHE OTKOCOB KaHAJIOB YCTAHABIMBACTCS CIEAYIOLIMM 00Pa30OM.

J171s1 BBIpaBHUBAHMS B3BEIIMBAIOLIETO MPOTUBOIABIICHUS C HYKHEHM YacTH MOKPBITUS HAa TPYH-
TOBBI OTKOC CTENUTHCS CII0M pyOsIeHol coloMbl 4 M HaKpPBIBAETCS TUIEHKOM 3, a CBEpXY YKIJIajbIBa-
eTcs muct 1 ¢ pebpamu — racurensimu 2. PeOpa-racurenu 2 BBIIIOJHEHBI B BUJE €JIKU, YTOOBI PU Ha-
KaTe BOJIHBI, BOJAa MOJHUMASCh JI0 BEPIIMHBI pedep, COBEepIIaio TalleHue U30BITOYHON KUHETHYe-
CKOM 3HEPIrUH U IUIAaBHO PacTEKalach.

251



[IpencraBieHHOE BBIIIE YCTPOMCTBO HM3TOTABIMBACTCS W3 IUIACTHYCCKUX MATEPUANIOB, OHO
OyIeT CIy)KUTb JJIs 3aIUThI OTKOCOB KAHAJIOB OT BOJHOOOSI, TSUCHHUH U IPYTrUX (HaKTOPOB.

[TokpbITHE 0OTKOCOB KaHAJIOB MPOCTO B U3TOTOBJICHUH U HE TpeOyeT OONbIIUX 3aTpar, 0coOOeH-
HO B 3¢MJISIHBIX PyCJIax YTPAaTHBIIMX EPBOHAYAIBHYIO (hopMy.
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PAIIMOHAJIBHOE UCIIOJIB30OBAHUE MUHEPAJIN30BAHHBIX BO/{
IIUTBEBOI'O BOAOCHABXKEHUS HA JIETHUX OTTOHHBIX MTACTBUIIAX

Teasrapaesa I'.E., mitaqmmii Hay4Hblil COTPYIHHUK
Kazaxckuit HUN BonHoro xo3siicta, r. Tapas, Kazaxcran

OpnHa u3 npo0rieM CelbCKOX03IHCTBEHHOTO BOAOCHA0KEHUS — UCIOIb30BaHUE MHHEPAITU30-
BaHHBIX BOJI Ha CE30HHBIX MACTOMIIAX C MOMOUIBIO ONMPECHUTENBHBIX yYCTAaHOBOK. D(deKTHBHOCTD
MPUMEHEHHS OMPECHUTENbHBIX YCTAaHOBOK IMOJITBEP)KAAETCS T€M, YTO K O€3BOJHBIM O0OBEKTaM BOja
JIOCTaBJISIETCS] aBTOTPAKTOPHBIMHU IicTepHaMu. CTOMMOCTB JI0CTaBKHU B 8-10 pa3 mopoxe, 4em onpec-
HEHHUE BOJIbl Ha MECTE, J1a U KaueCTBO NMPHUBO3HON BOJIBI XkeJaeT Jryuniero. Kpome Toro, BogocHabxke-
HHE B YCJIOBHSX MAacTOMUIIHOTO OTTOHHOTO KUBOTHOBOJICTBA UMEET CBOM cCIieli(pruiIeckue 0COOCHHO-
cTi. OCHOBHBIMH BOJIONIOTPEOUTENSIMHU SIBJISIIOTCS )KUBOTHBIE, BOJOMOWHBIN MTyHKT UCIOJIB3YETCS Ce-
30HHO, BOJIOTION OCYIIECTBIISIETCS KPATKOBPEMEHHO M HETOCPECTBEHHO M3 MCTOYHMKA. J[eOuT mc-
TOYHUKOB He3HauuTenbHbli (0,1-1,5 11/cex), MuHepanuzanus Boasl konedbnercs ot 1,0 go 10 r/mutp,
pacOépoc MCTOYHMKOB 3HAUUTENBbHBIH — OT 5 kM 10 10 kM u OGonee. OTAaneHHOCTH PEMOHTHO-
TexHUueckoi 6a3bl (30-60 kM) U HEAOCTATOK KBaJM(HUIMPOBAHHOTO OOCITYKMBAIOILEr0 MepcoHaIa
3HAYUTENTHHO YCIOXKHSET OPraHU3alHI0 BOJJOCHA0KEHHUS HAa OTTOHHBIX TACTOMIIAX.

Ecnu MuHepanuzaiust HCTOYHMKA NMAacTOMITHOTO BOJIOCHA0XKEHUS COCTaBIsIeT 2-5 1/11, 1omyc-
KaeTcsl IOSHUEe KUBOTHBIX MCXOIHOM BOJIOM, a MUTHEBBIE HYX/IbI YaO0aHCKMX OpHra yJIOBJIETBOPS-
IOTCSI IPUBO3HOM BOJIOM, YTO TpeOyeT 3HAUUTENbHBIX 3aTpaT. Bo3MOKHO cHaOkeHMe JoAel MUThe-
BOM BOJIOM ITyTE€M OIIPECHEHHS MCXOJHOM BOJBI HA MECTE Pa3IMYHBIMUA MeToAaMu. PaccMaTpuBanuch
METOJIbl ONPECHEHUs C MPUMEHEHHEM MeMOpaH — AJIEKTPOIUaN3, OOpaTHBIH OCMOC M COJIHEYHBIE
ONPECHUTENIA JJOTKOBOTO THIA. DTH METOJIbI MO3BOJISIIOT ONPECHITh BOAY ¢ MUHepanu3anueit 1o 10
r/n [1,2]. Tak kak OTTOHHbIE NMACTOMIA MCHOIb3YIOTCS TOJBKO B BECEHHE-JIETHUN MEPUOJ] CTAIHO-
HapHbBIE YCTAHOBKH JUTSI ONIPECHEHHSI BOIBI UCIIOB30BaTh HE PAIIMOHAIBHO (IEMOHTaXX M BBIBO3 000-
PYZOBaHUs, KOHCEPBALUS U T.1.).

[TpuemnemMbIM BaprHaHTOM SIBIISIETCS MCTIOJIb30BAHNE MOOWIIBHOW OTPECHUTEBHON YCTaHOBKU
C MMOJTy4eHUEM IUTHEBON BOJBI HA MECTE IYTEM MI00YEPETHOr0 00Be3/1a BOAONONHBIX ITYHKTOB.

[Ipu BogocHAOKEHUN TPUPOIHBIX TTACTOUII C UCTIOF30BAHUEM OJTHOTO W3 CIIOCOOOB OIpec-
HEHUS BOJbI IOJDKHBI OBITH pa3pabOTaHbl MEPONPHUATHS MO YTUIM3ALMHU paccoia, a Mpu HeoOXOou-
MOCTH OYHCTKH M 00e33apakhBaHHs BOJBI CIIEAYEeT paccMaTphBaTh MPHUMEHEHHE Oe3peareHTHBIX
crnoco6oB ee 00paboTku. [IpuMeHeHne peareHTHBIX CIIOCOO0B OYMCTKU JIOJKHO OBITH OOOCHOBAHO B
Ka)X/IOM KOHKPETHOM CITydJae.
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Pacuer sxoHOMUYECKOM 3((PEKTUBHOCTH NMPUMEHEHHUS! ONPECHUTENBHBIX YCTAaHOBOK JUISL OTI-
peleneHnsl yIeIbHbIX KalUTaIbHBIX 3aTpaT MPHU BOJOCHAOKEHUU BBINOIHSETCS MO OOIIECHPUHITON
METOAMKE JUIsl AIEKTPOJUAIMZHOIO METOJ1a, 0OPATHOIO OCMOCA U COJHEYHBIX OINPECHUTEIbHBIX yC-
TaHOBOK JIOTKOBOTO THIA [3].

I'onoBoit sxoHOMHUYECKUH 3()(EKT OT NMPUMEHEHHs] YCTAaHOBOK PACCUMTHIBAECTCS COTIIACHO
MeroauueckuM ykazanusiM «Pacder skoHOMHUYECKOH 3((EKTUBHOCTH HAyYHO-HUCCIIEI0BATEILCKUX
paboOT M OMBITHO-KOHCTPYKTOPCKUX PadOT B 00JacTH MENHOpalru M BOJHOTO Xo3siicTBa (1. Tapas,
2001 r., PTKIT «KasHUNBX»).

[TokazaTenu KamUTaIbHBIX 3aTPaT MO Pa3IMYHbIM BHJIAM OIPECHEHHUs NMPHUBEICHBI B TabIHIIe
1.

VY nenbHbIE KauTaJIbHbIE 3aTPAThl ONPENEIIIOTCS 0 (hopMyIie:

K. = YK/Qroz, TCHTS/M® 1)

rae: Y K — kanuranbHbBIC BIOKCHHS, TCHIE,
Qrox — r0J1I0BOM 00bEM BOJIBI ITUTHEBOT'O KAUECTBA, M3/roz[, (2x365=730)

VY nenbHbIE KalUTaIbHBIC 3aTPAThl COCTABSIT:
- niist BapuanTa COY - K. =3172160/730 = 4345,42 tenre;
- 7Sl BapuaHTa 00paTHOOCMOTHYECKOM YCTaHOBKHY -
K.=5000000/730=6849,32 Tenre;
- [Tl BapuaHTa AJIeKTpoArann3Hon yctanoBku - K, =4500000/730 = 6164,38 Tenre.

CaMbIM 5KOHOMHUYHBIM BapUAHTOM SIBJISIETCS COJIHEYHAs OIpecHuTeNnbHas ycraHoBka (COY).
OpHako, B YCJIOBUSIX OTTOHHBIX MAcTOMIL, KOTOPbIE UCIOJIB3YIOTCS TOJIBKO B JIETHUI MEPHOJ U BCE
o0opyaoBaHus ISl OOCITY>KUBaHUSI BOJOMONHOIO IMyHKTa MEPEBO3UTCA M XpaHeHHs Ha 0azy uis
3UMOBKHU IpuMeHeHue TexHoiaoruu COY OyneT He palluoOHaIbHbIM.

Jlyqimum npruemMIIeMbIM BapUaHTOM OYAET SBISATHCS, HE CMOTpPs Ha OoJiee BHICOKUE YIIENbHbIE
MoKa3aTeiy, MCIOJIb30BaHHE MOOMIBHOW OOpaTHOOCMOTHYECKOW YCTaHOBKHU. Biok ompecHeHus c
00paTHOOCMOTHYECKUM aNMapaToM He TpeOyeT JOMOJHHUTENbHBIX 3aTpaT 3JIEKTPOIHEPTUH, MPOCT B
AKCIUTyaTalK, He TpeOyeT MPUMEHEHUs! CUJIbHBIX KHUCIOT JJsl pereHepanuy MeMOpaH, MO3BOJISET
CHM3UTh 00BEM PACCOJIa, YTO HEMAJIOBAXKHO ISl OXPAaHbl OKPYKAIOIUE CPEbI.

OO0beM MUTHEBOM BOMBI I YaOAHCKUX OpUraj OMPECHSETCs MyTeM IMO0YEpPEeIHOro 00Bhe3na
BOJIONIOWHBIX ITYHKTOB M ONPECHEHUsI HA MOOMJIBHOM ONIPECHUTEbHON YCTaHOBKE.

Ha yeTHUX OTrOHHBIX TAcTOWINIAX, T/le UCTOYHUKH B OCHOBHOM MMEET MUHEPAJIM30BAaHHYIO U
cJ1abOMHUHEPAIN30BAHHYIO BOJY, KOTOPYIO MOXHO HCIHOJb30BaTh JJIsl MUTHEBBIX LeNed 4abaHCKUX
Opuraj mmocse ornpecHeHusI Ha MOOMITbHOM 00PaTHOOCMOTHYECKOM YCTaHOBKE.

Pabora BhIMONIHEHA B paMKaX peanu3alii MPUKIATHBIX HAYYHBIX UCCIEIOBAaHUI B 00IaCTH
arponpoOMBIIUIEHHOTO KOMIUIEKCA 10 Hay4YHO-TEXHUYECKOW nporpamme «TeXHOIOruM U TeXHUYe-
CKHE CPEJCTBAa OPOLICHUs IIPU BBOJE HOBBIX 3€MENIb OPOILIEHUS, PEKOHCTPYKIIMA U MOAECPHU3ALNN
cymecTBymux opocutenbHbix cuctem» (MPH BR06249255).

Jluteparypa
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TEJIbCKUX PabOT U OMBITHO-KOHCTPYKTOPCKUX paboT B 00JaCTH METHOpAIMK U BOJHOTO XO3SIHCTBA,
PI'KIT «KasHUMUBX».- r. Tapasz, 2001 r.
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Tadmuna 1 - [TokazaTenn VAETBHBIX KaIHTAIBHBIX 3aTPaT IIO PAXIMYHBIM BHJaM ONPECHEHHT®

Comngegnas OIIpECHH-

C OoOpaTtHOOCMOTHYECKAA | DIEKTpOIHANH3IHAA
Eaununa R b e VCTaHOBKA VCTaHOBKA
Haumenosauue € JUHHIIEL, (COY) (m1enoqunan) =
i H3MepeHHA
TeHre CTOHMOCTS, CTOHMOCTE, CTOHMOCTE,
KOJI-BO KOJ-EO KOJI-BO
TeHre TeHre TeHre
1 [IponzEoguTENEHOCTE M3/CVTKH 2.0 2.0 2.0
2 ﬂh«mﬁﬁ TIOMUATHICHOBAad TOJIIH- il 145,00 4000 580000 . . . .
Ho# 20 MM
3 CraneHBIE KOHCTPVKIIHH KapKaca T 120000.00 6.1 732000 - - - -
4 ATIOMHHHEBBIE KOHCTPVKIIHH T 856000.00 1.0 856000 - - - -
5 W&MQ acOecToleMeHTHEIE ILIOC- 2 800,00 793.5 634080 i . " "
e 670,00 520,6 348080 : . . -
Ho#t 80 v
7 TepMernxu pazmuausie KT 1100.00 20.0 22000 = = = =
Hroro: 3172160 5000000 4500000

HH@NV»OAPENO*“ BenquunHa CTOMMOCTH 371€MEHTOB VCTaHOBOK

B ILCSJIOM MOJKET H3MCHATBCA H 33aBHCHT OT H3MCHCHHA DBIHOYHBIX IICH.
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YK 631.6:628.165

NCCIEJOBAHUE U PABPABOTKA TEXHUYECKUX CPEACTB YTUWIN3ALIIUU
PACCOJIOB ITPU OITPECHEHUU MUHEPAJIN30OBAHHbIX BOJI HA OTT'OHHBIX
IHNACTBUIIAX PECITYBJIMKU KA3AXCTAH

Ycrabaes T.1. HayuHbIi COTPYIHUK
Kazaxckuit HUN BonHOTO X03511icTBa, I. Tapas, Kazaxcran

B PK na o6BomHeHHe macTOui ucnoib3yercs 118,2 miH. M° Win Menee 1%,ucnonb3yemMbIx
BOJIHBIX pecypcoB 50% 0OBOIHSIOTCS 3a CUeT MOBEPXHOCTHBIX M 50% 3a cueT moa3eMHbIx Box [1].

[To npenBaputensubiM aHHBIM Oosiee 40% BOIBI UCHOIB3YEMBIX AJIE OOBOJHEHHUS OTTOH-
HBIX MTACTOUII UMEIOT MUHEPATU3AIIMIO CBBIIIE 4 /]I, U HY)KJAIOTCs B ONpecHeHuu. Mcxons u3 aHa-
JM3a mpy onpecHeHn: 40 MiH. M° MUHEpaIH30BAHHOI BOMBI ISl HY’KJ OTTOHHOTO KHBOTHOBOJICT-
Ba €XKEroJIHO MOJy4yaeT 0Kojio 160 ThIC. TOHH paccoiioB, TPEOYIOIUX TEXHOJOTUYECKUX PEIEHUI
YTUIU3ALUA U TEXHOJOTUYECKUX PEHICHUH MO YTUIU3alMWK HEJOMYIICHUIO 3arps3HEHust MmacTt-
OMIIHBIX 9KOCUCTEM paccoiiamu [1].

Baxxnoii 3agaueil nmpu KOMIUIEKCHON TepepadoTKe MHUHEPATM30BAHHBIX BOJ| SBISETCA YTH-
JU3alKs U YaCTUYHOE HMCIOJIB30BaHUS MOJYYEHHBIX B PE3YJIbTaTe€ MX ONPECHEHUsS paccoyioB. XU-
MHUYECKHIl COCTaB MOJIY4aeMbIX PACCOJIOB PA3IMYCH, U OMpPENeseTCs COACPKAHUEM BCEX XUMUYE-
CKMX KOMIIOHEHTOB B UCXOJHOU BoAE. M3 COMyTCTBYIOIIMX MPUMECENH BO3MOYKHO MOJIYy4YaTh APYTUe
[IEHHBIE COJIU U YAOOpEeHUs, KOTOpPhIE TaK K€, KaK M MOBAapeHHas COJb, peaju3yrTcs moTpedure-
msim. CrienoBaTenbHO, UMEEM SKOHOMUYECKUH, SKOJIOTUYECKHUIA U COANTbHBIN 3 ]eKT.

JlocTuxenue 1esueil mpoekta OyAeT OCYUIECTBIATHCS IMyTeM MPOBEACHUS Ta00OPaTOPHBIX HC-
CJICIOBAHMM 1O MUHEpAIM3alMA MCTOYHMKOB BOJOCHA0KEHHUS Ha OTroHHBIX mactOumax B TOO
«KasHUNBX» u pa3paboTku 1a00paTOPHBIX MOJETEH AJ ONPECHEHUS U YTHUIIM3AIMH PACCOJIOB C
nocJIeIyIoel ux arnpobanuei Ha ABYX MIJIOTHBIX Y4acTKax OTTOHHOTO KHBOTHOBOCTBA tora Ka-
3axcTaHa.

[TunoTHBIE y4acCTKH JOJDKHBI UMETh HECKOJIBKO OOBOJHUTEIBHBIX COOPYXKEHUN MJIsi TTOCHHS
CKOTa B CpeIHEM ¢ MuHepanu3anueil He 6onee 10 r/1, cromaapio TacTOMIIIHOTO yYacTKa He Ooee
50 TeIC. Ta

[Tpu BeIOOpE MUIOTHOTO y4acTKa Oy/eT MPOBeeH AeTadbHbI XUMHUUYECKUN aHATH3 UCXOAHON
BOJIbl M TEXHUYECKUE XAPAKTEPUCTUKH OOBOJHUTEIBHBIX COOPYKEHUM I JACTAIbLHOW MOJ0OPKH
TEXHOJIOTHYECKOT0 000py10BaHUsI MOOUIHLHOW OMPECHUTENHFHON YCTAHOBKH.

PaGorta Oyner mpoBOAUTHCS B ABYX HAINpaBi€HHs anpoOalvu ¥ BHEAPEHUS MOOMIIBLHOM OIl-
PECHUTEIBHON YCTAHOBKM U aHAJIM3a METOJOB YTHIIM3AllMU PACCOJIOB MPU ONMPECHEHUHU BOJIBI B MO-
JIEBBIX YCJIOBHSIX.

Pa3pabaTpiBaeMasi TEXHOJOTHS ONPECHEHHs MpeAHa3HaueHa i KOMIUIEKCHOW 00paboTku
MMOBEPXHOCTHBIX MUHEPATN30BAHHBIX BOJI C MOJYYCHHEM BOJIbI TPEOYEeMOT0 Ka4ecTBa M HACHIIICH-
HBIX PacCOJIOB (PUCYHOK 1).

TexHomorus mpeamnonaaraet oco6oro ponaa GuiabTpanuio (yIbTpaduIbTpaIldio) BOABI MO J1aB-
JICHHEM CKBO3b MOIYIPOHUIIaeMbIe (00PaTHOOCMOTHYECKHE) MEMOpPaHbI. ITH MEMOpPaHbI IPOBOIST
MOJIEKYJIBI MOPCKOM BOJIbI CKBO3h CBOM MHUKPOIOPHI TIOJT JABJIEHUEM, OJHAKO 3aJeP>KUBAIOT MOHBI
COJIM U Mpouune MpuMecH. /aBieHne B TaKUX YCTAHOBKAX JUJIsl OMPECHEHUS MOPCKOM BOJBI JICKUT B
nuamnasone ot 25 g0 50 arm. (Pucynok 2) [3.4].

Crenundurka macTOUITHOTO BOJOCHAOKEHUS 3aKII0YaeTcs B OONBIIMX 00BEMaxX CYTOUYHOTO
BOJIOTIOTPEOJICHNSI K CE30HHOTO HMCTOJIB30BAHMS CUCTEM OOBOJHEHHUS Ha OTTOHHBIX MAcTOWINAX B
OCHOBHOM B JIETHHUI MEPHO/], 3HAUUTEIbHAS YAaJE€HHOCTh MAaCTOUIITHBIX YYaCTKOB OT HACEJIEHHBIX
MYHKTOB ¥ UCTOYHUKOB TIOCTOSIHHOT'O SHEPTOCHA0KECHHUSI.

CytouHoe BOAOMOTPEOIEHHE MOXKET COCTaBJSATH MPU OJHOKPATHOM BOJIOTIOE 3M3/CYTKI/I
(otapa 500 rosoB) uian 6M3/CyTKI/I (orapa 1000 romnos). Copoc paccona (mopsiaka 40-50% ot obe-
ro Boz03a6opa GyeT cooTBETCTBeHHO 1,5 1 3 M°/cyTki. Takue 0GbeMBl MOKHO yTHIN3HPOBATH HA
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I/ICHapI/ITeJII:HBIX IIoraakKkax C He,[[peHI/IpYIOH_II/IM JHOMMUIIN OHpeCHHTB Ha KOMITIAKTHBIX COJIHCYHBIX
OTIPECHUTEIISAX JIOTKOBOTO THIIA MOJTy4ast JOTOTHUTEIBHBI 00hEM BOJIBI MUTHEBOTO KauecTsa. [1,2]
Pa3pa60TaH HOBBIC ITOAXOAbI UCITOJIB30BAHUS MI/IHepaJII/I3OBaHHBIX BOO JIA O6BOI[HCHI/ISI I1a-
CcTOHIII.
Pa3paboTraHbl SKOIOTHYECKHE CXEMBbI HYJIEBOTO cOpOCa paccojioB MPHU ONPECHEHU BOJIBI B
OTIOHHOM >KHBOTHOBOJICTBE.

1. CkBaxuHa (MCTOYHUK BOJIbI) 6. PezepByap uncToil BoJiblI

2. Hacoc nmepBUYHOrO nobeMa BOJbI 7. BoponoitHas miomaaka

3. PesepByap cyrouHoro 3arnaca 8. Konuenrparop coeit

4. MobuiibHass 00paTHOOCMOTHUYECKAS 9. UcnapurenbHas MiomaaKa
YCTaHOBKa 10. dacoBoYHBIM MYHKT CKJIaAHPOBA-

5. ICTOYHUK 3IIEKTPONUTAHUS HUS COJIH.

Pucynok 1- Cxema KOMIJIEKCHON 00pabOTKU NMOBEPXHOCTHBIX MHHEPAIM30BAHHBIX BOJ C
HOJIy4eHHEM BOJIbl TPEOYEMOro KauecTBa U HAChIIIEHHBIX PAacCOJIOB

PesynpTaTom mpeanmaraeMoi MmoJjie3HONH MOJENH SIBISETCs YBEIMYEHHE oObeMa BBIXOJA OIl-
PECHEHHOM BOJBI, YTO OYEHb BAXHO JUISI OTTOHHOTO >KMBOTHOBOJICTBA B IIYCTBIHHOM W IOJYITyC-
TBIHHOW 30Hax, KOIJa JUIsl yIOBJIETBOPEHMS XO3SIMCTBEHHO-TUTHEBBIX HYXJ 4a0aHOB M BOJONOS
YKUBOTHBIX MCIOJB3YIOT BOJI03a00PHBIE CKBAXUHBI MPEUMYILIECTBEHHO C MaJbIMU A€OUTaMU U BbI-
COKOM MUHEpalM3alMeld BObI, a TAKXKE IOIYy4YEeHUEe KOPMOBOM MOBAPEHHOW COJIM Ui CKapMIIMBa-
HUS CeJIbX03)KUBOTHBIM IS UX HOPMAJIbHOTO (PU3NOJIOTUYECKOTO PAa3BUTHS.

OmnpecHeHuss BOJbl Ha OOPaTHOOCMOTMYECKHX ammapaTax cBs3aHa ¢ 0Opa3oBaHUEM
COpPOCHBIX BOJI, KOTOpPbIE MOTYT MPEACTABIATh PEAIbHYIO ONACHOCTh MPU MOMalaHUU B M10/I3€MHbIE
BOJIOHOCHBIE TOPM30HTBI M OTKpBITbIE BOJOEMbI. BpIOOp cmocoba oTBeaeHUs paccoioB (Ha
WCIIApUTENbHBIE IUIOIIAAKHA, BOJOHEIPOHMIIAEMBIE €MKOCTH, NPYAbI-HAKONMTENIN, CIYCK B
KaHAJIM3aLKIO U T.J.) J0JKEH MPOBOAUTCS C YYETOM MECTHBIX YCIOBHH ¢ 00s3aTE€IbHBIM ydacTHEM
OpraHOB CaH3MHUJICITYKObIM OTBEYAaTh HEOOXOIUMBIM TPEOOBAHUSM IO OXpaHE MOBEPXHOCTHBIX U
MIOA3EMHBIX BOJI OT 3arps3HEHUs] CTOYHBIMU BOJAMU.

B 3aBucumocTH OT XMMH3Ma COJ€ll HaXOASIIMXCS B HCXOAHOW BOJAE BOJ03a0OPHOIO
COOPYKEHHMsI, CYXOU OCTATOK COJIM MOKHO UCITOJIB30BaTh [P KOPMIIEHUH CKOTA, a TaK K€ B APYTUX
OBITOBBIX M TEXHOJOTHYECKUX HYX IaX.

[IpuMeHeHne  mpejlaraeéMbIX  TEXHOJIOTMYECKMX  CXEM  IO3BOJUTH  O0ECIEUUTh
N00OpOKaueCTBEHHOW MHUTHEBOW BOJOM dabaHCKWE OpuUraabl Ha JIETHUX OTTOHHBIX MAacTOMINAaxX U
YTWIM3UPOBATh IOJIY4YaeMbI€ IIPU OIIPECHEHUH PACCOJIbI HE OIyCKas 3arps3HEHUs OKPYKaIOIEeH
CpeIBl.

KonnyecTBO BOJOMOMHBIX MYyHKTOB OOCIY)KMBAa€MBIX YCTAHOBKOH 3aBHUCHT OT COCTOSIHHUS
JIOpOT, PacCTOSIHUSAMHU MEXKIy BOJONOMHBIMU MyHKTaMH (BpeMsl Mepel-BUXKEHUS ), U BpeMsi paObOThI
JUIS TIOJIy4€HHsI MHUTHbEBOM BOJBI (IIPOM3BOJUTENBHOE BpEMs), KOTOPOE 3aBUCUT OT BEIHMUYMHBI
MHUHEpaJIN3alUui UCXOIHON BOABI U 00beMa TpeOyeMoro Al Kaxaoro nmyHkra. /g obcmyxuBanus
HECKOJIbKUX BOJOIOMHBIX ITYHKTOB OJHON ONPECHUTENIBbHOM YCTAaHOBKOHM, BKIIOYAIOLIEH B ceOs
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TEXHOJIOTUYECKHE JJIEMEHTHl YTHIW3AlUKA PACCOJIOB HA OCHOBE MOOWIBHBIX HMCIAPUTEIBHBIX
TUIOIAJIOK pazpaboTaHa cxemMa KOMIIOHOBKM OOOpYJIOBaHHMS Ha TPAKTOPHOM IpUIIENe
Ipy30I0IEMHOCTBIO 10 3 TOHH.

Pa3pabarbiBaeMasi ycTaHOBKa MOJKET HCIIOJIb30BAaThCA M TMPU OpPraHU3alUd MacCOBOIO
MEepPEroHa >KUBOTHBIX MO CKOTOMPOTOHHBIM TpaccaM Ha CE30HHBIC JIETHHE OTTOHHBIC MAcTOMINA,
TaKXe Kak necku MoiibiHkyM, bernak-/lana, Capei-Apka U B IpyruX apuaHbIX 30HaX CTPAHBI.

Pabora BBIMIOJIHEHA B paMKaX peau3alli MPUKIATHBIX HAYYHBIX HCCIEIOBAaHUN B 00JIaCTH
arponpoOMBIIIIEHHOTO KOMIUIEKCAa MO Hay4YHO-TEXHUYECKOW nporpamme «TeXHOIOruu u TeXHUude-
CKHE CpEJCTBAa OPOILCHUS MPU BBOJE HOBBIX 3€MEJIb OPOIICHUS], PEKOHCTPYKIIMU U MOJEPHHU3ALUU
CYyIIECTBYIOIHMX opocuTeabHbIX cuctem» (MPH BR06249255).
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O0XK 551.583:504.3
KIIMMATTBIH O3I'EPYIHIH 2KOJOI'UAJIBIK MOCEJIEJIEPI

JxonanoB E.E., KpI3MeT KopceTy canachlHIaFbl MarucTp,
M. X. [lynatu ateiaaarsl Tapa3 eHipiaik yHuBepcuteri, Tapa3s K. Kazakcran

XKep mapeiHbIH OapiblK ayAaHIapblHAA METEOPOJOTHUIBIK Oakbulay MaTepuaniapbiH
3epTTey HOTHIKECIHJE KIMMATThIH Oenruii Oip e3repicTtepre YIIBIPAaUTBIHIBIFBI aHbIKTaIAbl. XIX
FACBIPJBIH COHBIHIA OacTaifaH. >KbpUIBIHY ocipece XX racwipabiH 20-30 KbuigapblHAa Kylieite
TycTi, Oipak comaH KeiliH Oasy cankpiHAaTy Oactanabl, oa 60-mIbl KbUIAAphl TOKTAJBI.
["eonmortappIH skep KbIPTHICHIHBIH IIOTIHII MOriHAIepiH 3epTTeyl 6TKeH Idyipiepae KIMMAaTThIH
e3repyl anjeKkaiija ken OoiraHblH KepceTTi. byn esrepictep Taburu mpouecrepre OailaHBICTHI
OOJFaHIBIKTaH, OJIAP/bl TAOUFU Jen aTtaisl [1].

ConbiMeH Katap, TaOuru QGaktopiiap xkahaHIbIK KIMMATTBIK KaFaanaap KepceTell KYHHeH
KYHT€ KYIIEHII Kelle KaTKaH BIKIAabl, aJaMHbBIH [IapyallbUIbIK ic-opekeTTepi. by ocep MbIHIaraH
KbUIIap OYPBIH, KYpPFaK Kepjep]e eriHIIIIKTIH JaMyblHa OaillaHbICThI acaH/Abl cyapy KEeHIHEH
KolJaHblia OacTaraH ke3ne maiina Oona Oacramsl. OpMmaH aliMarblHOA ETIHIIUTIKTIH Tapamybl
KJIIMMATTHIH ©3repyiHe oKemi, OUTKEeHI OJ1 YIKEH Kepiep/ie OpMaH bl KeCyll KaKeT eTTi. Anaina,
KIUMATTBIH ©3repyl HETI3IHeH MaHbI3Ibl SKOHOMHUKAIBIK IIapajap >KYPri3UireH ayaaHaapaarsl
ayaHbIH TOMEHT1 Ka0aThIHIaFbl METCOPOJIOTHSUIIBIK JKaFdailIap/IbIH ©3repyiMeH IIEeKTEIII.

XX FachIpIBIH €KIiHII KAPTHICHIHAA OHEPKICINTIH KapKBIHIBI JaMybl MEH JHEpPIrHs
KYaTbIHBIH ©CyiHe OaiJIaHBICTBI OYKUI IUTaHETaJa KJIMMATTBIH ©3repy MepCHeKTUBAJIAphl IMaiiia
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6omnnel. Kasipri FeUIBIMH 3€pTTEyJep AaHTPONOTeHIIK KbI3METTIH »kahaHIBIK KiIuMarka ocepi
OipHerre pakTopaapablH ocepiMEH OAIaHBICTHI €KEHIH aHBIKTAIbI, OJIapIbIH €H MaHBI3ABICHI:

- aTMocdepanblKk KOMIPKBIIIKBUT Ta3bIHBIH, COHJIAl-aK MIapyallbUIbIK KbI3MET OapbIChIH/IA
atMocdepara TyceTiH KerOip Oacka /1a ra3aap MeJIIepiHiH YWIFalobl, OYJ1 OHJIaFbl TAPHUKTIK ocepi
KYIICUTE/;

- MAacCacChbIHBIH YJIFAIObI

- aTMOc(epabIK a3p0o30IbIeD;

- IIapyalIbUIBIK KbI3MET OapbIChIHIA aTMOc(epara TYCETIH JKbULy SHEPTHUSIChl MOJIIEpPiHIH
ecyi.

KiumatTelH aHTpONOreH K ©3repyiHiH OChl cebenTepiHiH OipiHIIiCI YJIKeH MaHbI3Fa He.
ATMochepanarsl KOMIPKBIIIKBUT a3kl KOHIIEHTPALMSCHIHBIH 6CYyi KOMIpAi, MyHal b skoHe 0acka 11a
OTBIH/IBI JKaFy HOTHDKECIHAE a30T OKCHII TY3LIyiMEH aHbIKTanabl. KeMIpKBIIIIKBUT ra3blHaH Oacka
aTMocQepaHblH TapHUKTIK ocepiHe 0acka razaapiblH KOCIATapbIHBIH - METaH, a30T OKCHJIi, 030H,
XJI0poTOp KOMIPCYTEKTEPiHIH KOOEI01 ocep €Tyl MYMKIH.

ATMocdepanblk ayagarbl a3 KOCHATApAbl KYPAWTHIH Ta3gapAaH aWbIPMAIIbLUIBIFBI,
atMoc(epara KOMIPKBIIIKBUI Ta3blHBIH TYCYl COHINAQIBIKTHI YJIKeH, COHJIBIKTaH ajjiarbl
OHKBUIIBIKTapAa OYJI MPOIECTI TOKTATy TEXHHKAIBIK MYMKIH emec Ooibin kepiHemi. CoHbIMEH
Karap, JaMyIIbl SJIeMJIe YHEPTUSHBI TYTHIHY KOJIeMi Te3 oCy/e.

ATMmocdepanarsl KOMip KBIIIKBUT Ta3bl MOJIIEPiHIH OipTiHAEN ecyi >KepHAiH KIMMaTbhIHA
aliTapibIKTail ocep €Til, OHbI JKbUIBIHY OaFbIThIHA e3repTedl. XX FacelpAa OaiikanraH aya
TEMIIEPATYPACHIHBIH JKOFapbUIAYbIHA JKAIIBl TEHACHIMS AapTHIN KeJedi, Oyl ayaHbIH oOpTalia
temneparypachiabig 0,5 °C xorapbuiayblHa OKEJIi.

B¥¥ Gommkamaapsina coiikec, XXI raceip/ia opTaiia TemrepaTrypa oJaH J1a >Korapbliaiibl -
1,2-3,5° C, Oys1 My3AbIKTap MEH MOJISIPIIBIK MY3Jap/blH epyiHe, MYXUTTap/bIH JACHIEHiH KoTepyre,
KarajayJnarbl ayJaHIap/AblH JKY3JeTeH MWUIMOH TYPFBIHIApbIHA Kayill TOHIIPEdl KoHE KerOip
apanaapAbl TOJBIFBIMEH Cy Oacaibl, 0acka Ja >KarbIMChI3 MPOLECTEP/iH JaMyblHa, €H albIMEH
JKEP/IiH IMOeJICHTTECHYIHE JKeNeIl.

XKeabIHY Ypaici KyLIeHreH cailbiH aya - paiibl KyObUIManbl 00Ja/ibl, ajl KIMMATThIK TaOUFU
anaTrap JKOMKbIH Oosnanpl. TaOufu amarTaplblH JIEMJIK SKOHOMHKara THUTI3€TIH 3USHBI apThIl
keneni. Tex 6ip 1998 xbuibl o1 ©TKEH FachipAbIH 80-1111 KbUIIApbIHAA TAOUFU amaTtTapiaH OoJFaH
3aJIalijiaH achlll TYCTI, OHJIaFaH MBIH aJ1aM KaUThIC O0JIIbI )KOHE 25 MUJUIMOHFA JKYBIK '"IKOJIOTHSITBIK
O0cKpIHIap" YilJIepiH TacTan KeTyre Maxxoyp 6omsl [2].

ATMocdepaHbl KOpFay Moceliecl JKep KIMMAThIHBIH ©3repy MpoOJeMachIMEH ThIFbI3
OaillaHBICTHI. ONEMAIK KOFaMIAaCTHIKTBIH OHBI IIEIIYAET] alFaliKel KaJaMIapblHbIH Oipi Oipkarap
ayKbIMJIbl XaJbIKapaJIbIK Kemicimaep kacacy 0omabl. KahaHAbIK KBUIBIHY KayIiH a3ailTy YIUiH eH
aNJIBIMEH KOMIPTET1 JUOKCH/II IIBIFAPBIHIBUIAPBIH a3aliTy KasKeT.

By mibFapbIHABIIAPABIH KOMIILIITT 9JEMAIK SHEPrUsSHBIH 75%-/1aH acTaMblH KaMTaMachI3
eTeTIH Ka30allbl OTBIHIBI JKaFy HOTHXKECiHIe maiima Oomaapl. Famamimapnarel aBTOMOOHMIIBIED
CaHBIHBIH T€3 apTyhl OJ[aH opi IIbIFapbIHbLIAP KOJEMIHIH KayliH apTThipajsl. ATMochepana CO2-
HIH Kayilci3 JeHreie TypakTaHybl >kahaHABIK >KbUIBIHYABl TYABIPATHIH "MApHUKTIK Tazaap"
HIBIFAPBIHJIBUIAPBIHBIH, Kbl TeMeHnaeyiMeH (mamameH 60% - ra) MyMKiH. byn sHeprusiHb
YHEMJICUTIH TEXHOJOTHUSUIAPABl OJAaH Opi JaMBITYyFa, >KaHAPTHUIATHIH DHEPrUsl Ke3JAepiH KEeHIHEeH
nanananyra KOMEKTECe/Ii.

XKepnain o030H KabaThIHBIH Oy3bUTybl. O30HHBIH HETi3r1 MeJmepi aTMOC(epaHblH KOFapFbl
KabaTeIHAa - cTpaTtocdepana, 10-man 45 km-Te neiin OMiKTIKTE maina 6onaasl. OCkl coyeneHy i
CIHIpDY apKbUIBI O30H aTMOC(epaHbIH >KOFaprbl KabaTTapblHAa TeMIlepaTypaHblH TapalyblHa
alTapIJIBIKTal ocep eTel, Oy 63 Ke3eTriHae KimMaTka acep etei [3].

O30HHBIH JKaJmbl MOJIIEpl XoHE OHBIH arMocdepaga Tapalybl OHBIH KAaJbITACYbIH,
YKOMBUTYBIH XKoHE O€piyiH aHBIKTAUTHIH (DOTOXUMHUSIIBIK KoHE (DU3HKAJBIK MPOIECTEPAIH Kypaei
JKOHE TOJBIK 3EpPTTEIMEreH JWHAMUKAIBIK TeNe-TeHIITIHIH HOTkKecl Oonbim Tabbutagel. XX
FaceIpAbIH 70-111 KbpIIAapbIHAH OacTamn crpaTocdepalblKk 030H MOJIIEpiHiH kahaHIbIK TOMEHEY1
Oaiikanmel. KpIpkyiiek - KazaH alnapblHIa AHTapKTHKaHBIH KeiOip aynaHAapblHIa O30HHBIH
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sxaunrbl Mentepi 60% - Fa TOMEHIEH 1, €Kl XKapThI MAPIbIH OpTa CHAIKTEPIHIE OHXKBUIABIKTA 4-5%
temeHel . [lmaHeTaHblH 030H KaOaTBIHBIH CapKbLUIYbl SKBAaTOPJBIK aiMakTa IUIAaHKTOHHBIH
KalThIC OoNybIHa, OCIMIIKTEpAIH OCyiHe, KO3/IIH JKOHE KaTepil iCiK aypyJlapblHBIH KYPT OCyiHE,
COHJIal-aK aJlaMJap MEeH jKaHyapJap/IbIH UMMYH/IBIK )KYHECIHIH djicipeyine, aTMochepaHblH TOTBIFY
KaOUIeTIHIH JKOFapbUIayblHA, METAJAAPAbIH KOPPO3UACHIHA JKOHE T. 0. OaWIaHBICTBI MYXHT
OuoreHe3iHIH OY3bUTYbIHA OKEIIEII.

O30H KabaThIHBIH KYIICIOIHE OAMIaHBICTHI SJIEMIIK KaybIMIACTBIK OHBI KOPFayAbIH Kypaesi
MiHJeTiH anabl. 1985 xblael BeHamgarbl 030H KabaThiH KOpFay KeHiHaerl koHdepennusna XXepain
030H KabaThIH KOpPFay Typalibl KOIKakThl KoHBeHIMS KaObUIIaHbl. BeHa KOHBEHIUACH asChIH/A
cTpaTocdepainblK 030HAbl KOpFay *KOHIHJET1 CasCh KOHE SKOHOMUKAJIBIK IIapaliap/bl Ky3€ere achipy
YILIiH 030H KaOaThiH Oy3aThIH 3aTTap Typansl MoHpeans xartamacsl (1987) sxacaibin, KaObUIJaH b
XarTama 030H]1bl Oy3aThIH 3aTTap bl OHAIPY MEH TYTHIHY/IbI Ke3€H-KE3eHIMEH TOMEHIECTY Ti30€CiH,
TOPTiIOI MEH HOpMAaJIaphIH alKbIH TN IbI.

Xarramara CoMKec 030H KabaThlHA €H KOIl 3MSH KEJNTIpeTiH 3aTTapabl eHAIpy 1996 xbuibl
JlaMbIFaH eJ/iepAe TOKTaTbUIAbI, an gamyinsl enjgepae 2010 xpuira Kapail oJapJblH TOKTaTbLIYbI
OomkaHyma.erep Xarramara KOJ KOWbUIMaca, O30H KaOaTblH Oy3aThlH 3aTTaplblH JeHreii
KaziprizieH 0ec ece xorapbl Ooyap ei.

XKep sKoNOTUSCHIHBIH TaFbl Oip mMpoOiaemMachl - TYIIBI Cy KOPJapbIHBIH CapKbUIYbl JKOHE
MYXHUT CylapbiHbIH JiacTaHybl. 1900 >xpurman 1995 sxpurra IeHiHTI Ke3CeHIE 9NeMAC TYINBI CYIbI
TYTBIHY alThl €ce€ ©CTi, OYJ XalbIKThIH ©Cy KapKbIHbIHAH €Ki ece kem. KasipaiH e3iHae oieM
XQJIKBIHBIH YIITEH Oipi TYTHIHBUIATHIH CY KOJieMi Koijia 0ap Kopiap/biH karbl kenemineH 10% -
Fa apThIK enjepae Typanasl. Erep kas3ipri TeHaeHIusuIap kainracaTtblH Oojca, oHAa 2025 xbLiFa
Kapail TanmibUIbIK JKaFIalbIHIa )KEePIiH YII TYPFBIHBIHBIH OPKANCBICHI OMIp Cyperi.

Anam3aTThl TYIIBI CYMEH KaMTaMachl3 eTYAIH HETi3ri Ke31 >Kalmbl OesceH Il KaHapThIIaThIH
KEep YCTi Cynapbl OONbIN TaOBUIANbI, ojlap KbUIbIHA mamameH 39 000 KM Kypaiael. 70-1ri
KBULAAPABIH ©31HJI€ TYIIBI CYIBbIH KbUI CAMbIHFBI KaHAPTHUIATBIH OpacaH 30p PecypcTapbl Kep
HIapbIHBIH O1p TYpFBIHbIHA OpTa ecemnmeH 11000 M° KaMTaMachI3 erri, 80-1i KBIJIAPHI J)KaH OacblHA
[IaKKaHJa Cy pecypcTapbIMEeH KaMTaMachi3 eTy kbutbiHa 8700 M3 neiiin, am XX FachIpJbIH COHbIHA
Kapai >kputbiHa 6500 M> Jeitin Temenmemi. 2050 KblrFa Kapail JKep XaJIKbl CaHBIHBIH ©CY
00KaMbIH ecKepe OThIphIN (9 MIpa.agaMra AeiiH) cyMeH KaMTaMachl3 €Ty JKblIbIHA Tarsl 4300 M°
neilin Temenaeial. Anam3at XX Fachlp/blH asfbIHAA TYIIBl CYMEH KamTamachl3 €TYIIH KypT
TeMeHJIeyi (I1aMaMeH 2 ece) ananaaTaasl [4].

ConbiMeH Oipre, OeplireH opraiia JIepeKTep ThIM JKaJIblJIaHFaH eKeHIH eckepy KaxkeT. JKep
IIapBIH/AFBl XaNbIK MEH Cy pecypcTapbIHbIH Oipkeiki OesiHOeyl KeiOip enjepe XaabIKThIH TYIIbI
Cy pecypCTapbIMEH >KbUI CalbIHFBI KaMTaMachl3 €Tty kbutbiHa 1000 - 2000 M peifin (OnTycTik
Adpuxka ennepi) romenneiiai Hemece xbibiHa 100000 M neitin (JKana 3enanaust) aptaasl. Ajscka,
['BraHa CHUSKTBI MOJI Cy JKOHE XaJIKBI a3 ayJaHaap/a skaH 0achlHa IIaKKaHIaFkl Cy PecypcTapsl TilTi
2 MUJUIHOH M°-JeH acaibl. KeiiGip enaepae cysl a3 )KbUTIaphl TYIIBI Cy pecypcTapsl 3-4 ece azaifFan
Ke3/I€ ©3€H arbIHJapBIHBIH aybITKYBI 1@ acep eteni; Contyctik xoHe IIbiFpic AdpukanbiH Keildip
ayJaHjapbIHa OipHelIe *bl1 00HbI xkaHOBIp O0MMaiibl, ©3eHaep Kebe.

XKep actbl cynmapbl Xep TYPFbIHIAPBIHBIH YIITEH OIpiHIH Ka)KETTUIIKTEPIH KaMTamachl3
eTeni. AaM3aTThlH epeKIle alaHAayIIbUIBIFBI-0JIapAbl YTHIMCHI3 TMailalaHy >KoHE MaijaiaHy
onicrepi. JKep miapbIHBIH KONTETeH alMaKTapbIH/A JKEp acThl CyJapblH OHIIPY TaOUFATTBIH OJIapIbl
KaJIlbIHA KeNTipy KaOUIeTIHEH e1oyip acaThlH KeJeMJe *Ky3ere acelpbuiajbl. bysn Apab TyGerinze,
Yunicranna, Keiraitna, Mekcukaga, TMJI ennepinne >kone AKII-ta xen tapanran. Xep actel
Cynapbl ICHIeiiHIH KbUIbIHA 1-3 M TOMeH ey Oaitkanaibl.

OJeMHIH KelOip aliMakTapblH/la MEMJIEKETTEp apachlHIa Cyapy >KOHE 3JIEKTP IHEPrHsICHIH
OHJIIPY YIILIIH Cy pecypcTaphl YIIiH KbI3y O0CEKENEeCTIK KYPIM )KaTbIp, OYII XalbIK CAHBIHBIH 6CYIMEH
onan pga kywmeiie tyceai. byrinri tanna Tasy Ieireic men ContycTik Adpuka CyablH
JKETICTICYIUTITiHEH KaTThl 3appaamn mmereai, Oipak XXI raceIpasiH opTackiHa Kapaii CaxapaHbIH
caxapacbeiHaarel Adpuka enaepi oJapra KOChUIaIbl, ©UTKEHI OCBI YaKbIT 1IIIH/IE OJap IbIH XaJIKbl €Ki
HEMece TIITi YII ece apTa/ibl.
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Cy pecypcTapblHbIH CaHBIH KOpFay YITTHIK JKOHE JKEpruUliKTI JeHreinepe cy mainamnany
CTPaTEeTUSACHIH d3ipJieyMeH Tikeneld OalimaHbICTBI. bBipiHII Kocmapra aybul IIapyamlbUIBIFBI
OHEPKACIN eHIMIHIH OipiiriHe CyabIH KYMCAIYbIH OapbIHIIA a3alTy MIHIAETI KOHBUIBIT OThIp. BYY
ayblJ1 IIAPYaIIbUIBIFBIHIA «KOTUIIIP PEBOIOIUSHB) OTKI3Y KKETTIIITTH KOpei, OHbIH MaKCaThl CY
[IapyallbUIBIFBIH  THIMAI 0acKapa OTBIPBIN, TYTBIHBUIATBIH Cy PpECYpCTapbIHBIH OipJirine
aybUIIIAPYyaIIbLIBIK OHAIPICIHIH KIPICTLIITIH apTTHIPY OOJIBIN TaObLIA b

Cy pecypcTapbIHBIH canachlH KOpFay oJJIeKaiiia ®aH-KaKThl )KOHE KypJeii MIHAET OOJIbII
tabbputanel. Cynbl SKOHOMUKAJIBIK MakKcaTTa MaijalaHy Ja Cy aWHAJIBIMBIHBIH Oip 0eJiiri OoJbIm
Tabbutaapl. bipak MUKIIIH aHTPONOTEeHAIK OybIHBI TaOuru OailnaHbicTaH — alTapibIKTal
epeKIIeIeHe 11, OUTKEHI OyJlaHy MPOIECiHE alaM KOJJAaHFaH CyablH Oip OeJiri raHa aTMocdepara
opanaapl. OnblH Oacka Oediri, acipece Kajajqap MEH OHEPKSCINTIK KOCIMOPBIHAAPABI CyMEH
xKabOJIpIKTay Ke31H/e, OHJIIPIC KaIbIKTapbIMEH JIACTAHFAH aFbIHJIbI CyJIap TYPIHIE ©3€HIEP MEH CY
KoiiMamnapeIiHa KaiiTa xibepinemi.

byn mpouecc mbiHmaraH xbUiaap Ooifbl kanrachinl Kenenl. Kana XanKbIHBIH ©CYIMEH,
OHEPKACINTIH JaMYbIMEH, aybUl apyallbUIBIFBIHAA MHUHEPAIIbl THIHAUTKBIIITAP MEH 3USHJIBI
XUMUSUIBIK 3aTTapbpl KOJJAHYMEH JKep YCTI TYIIbI CyJapblHBIH JIacTaHybl jkahaHABIK AeHreire
KeTepine 6acTaibl.

1 mupa.-TaH acTaM aJaMHBIH Kayilci3 aybl3 CyFa KOJ JKETKi3e aiaMmaybl, aj JKep IMapbl
XaJIKBIHBIH KApPTBICBl THICTI CAHUTAPIJIBIK-TUTHEHAIBIK KBI3METTEPre KOJ JKETKi3e aaMaysbl
HEFYPIIBIM KYpJeJi XKoHE e3eKTi mpobOiieMa Oonbin Tabbimaabl. Kemreren namyiisl engepae ipi
Kajajap apKbUIbl araThlH ©3€HACP arblHAbl cynaap OOyl TaObUIambl KOHE OYJT XaJIBIKTBIH
JeHcaylIbIFbIHA Kayin TeHaipen [5].

Ecenreynepre coiikec, mamymiel enaepjeri Oapiblk aypynapabiH 80%-bIHBIH cebenTepi
Kayilnci3 CyIbplH OOJMaybl KOHE CaHUTAPJIBIK-TUTHEHABIK >KaFJaiiapblH HAIIapiIbIFbl OOJIBII
Tabbu1aael. JXKbUl cailbiH OChIFaH OaJIAaHBICTHI 5 MUJUTMOHHAH acTaM aJiaM KalTbic O0Jaibl, 3apaan
HIEKKEHJEP/IiH >KapThIChIHAH K01 Oamanmap. XalbIKThl KayiliCi3 CyMEH *OHE THICTI CAaHUTapJIbIK-
THUTUCHAJIBIK KaFAalIapMeH KaMTaMachl3 €Ty CHUSKTHI JaMYIIbl eNeperi ChIPKAaTTaHyIIBUIBIKTHI
azaiiTyra jKoHe afamMIap/blH OMIpiH CaKTal KalyFa elITeHe KON YIeC KOCIanIbl.

Cy pecypcrapbl canachlHIaFbl Ka3ipri oHE OOoJallaKTarbl JaFIapbICTapIblH ayKbIMbl MEH
cebernrTepid agaMaapAbIH caHAchlHA JKeTKi3y KaxkeT. Ocbiran OaitnmanbicThl 2000 KBUIFBI HAYpBI3Aa
OTKEH CY pecypcTapbl >KOHIHJET! XaJlbIKapasblK (OpyM Cy pecypcTapbl MEH CaHUTApUSIIBIK-
TUTUEHANBIK KaFJailllapFa KaThICThl OipKaTap HAKThl KOJ JKETKi3yre OoNaThIH MakcaTTapibl
alKbIHOAEL.

JIYHU@XKY3UTIK MYXWUT, Xep IUIAaHETAaChIHBIH €H YJKEH OJKOJOTHSJIBIK Kyheci, TepT
MYXHUTTBIH-ATIaHT, YH/I, THIHBIK MYXUTBI, APKTUKAHBIH-0APJIBIK ©3apa OailIaHbICTHI TEHI3IEPIIH
akBaTopusichl. TeHi3 cybl Oykin ruapochepa kenemiHiH 95% kypaiinel. Cy aliHalIbIMBIHAAFBI
MaHBI3/bl OyBIH 00JIa OTBIPHIT, OJ1 MY3/BIKTap, ©3€HACP MEH KOIJCpAiH KOPEKTEHYIH, COI apKbLIBI
OCIMJIIKTEp MEH JKaHyapiapJAblH TIPIIUIIH KaMTamachl3 eTell. OJeMIiK MyXuT Oi3/1H
IUTAaHETaMbI31a KAXETTI OMip CYpy JKaFgailllapblH KypyAa YJIKEH peJd aTKapaabl, OHBIH
(UTOIUIAHKTOHBI Tipi 3aTTap TYTHIHATBHIH OTTETIHIH *ambl keseMiHiH 50-70% kKamTaMachl3 eTei.

MyxuT pecypcTapblH MNaijanaHynarbl TyOereisii e3repicTep FbUIBIMU-TEXHUKAJIBIK
peBomtonius okenai. On FBUIBIMH 3€pTTEeYJIepIiH TEPeHIIrT MEH ayKbIMbIH epeKIle KEeHEUTTI,
MYXUTTHI )KaH-)KaKThl 3epTTEyTe JKOJI alllThl, TEHi3 TEXHOJOTUSCHIH TAMBITYABIH XaHa OarbITTapblH
AHBIKTA/IbI JKOHE KamMTamachi3 eTTi. COHBIMEH KaTap, KemTereH >KarbiMchi3 mporectep NTR-men
0aliJTaHBICTHI, OJIAPJBIH AapachlHJa MYXHUT CYyJapbIHBIH JacTaHybl Oap. MYXWTTBIH MyHaiMeH,
XUMUSUIBIK 3aTTapMEH, OPTaHMUKAIBIK KaJIBIKTAPMEH, PATUOAKTHUBTI OHIIPICTEPIiH KOMiTyiMeH
JKoHe T. O. JlacTaHybl amarThl TypAe apThinl keneni. JKeke Oaranmaynap OoifbIHIIA, MYXHTTap
JacTayuibl 3aTTap/AbIH HET13T1 06JIiriH CiHipei.

XanmpIKapaJIbIK ~KOFaMJACThIK TEHI3 OpTachlH THIMAI KOpFay >KOJJapblH O€JICeH/
i3mectipyae; ka3ipri yakpirta 100-16H actaM KOHBEHIHMSUIAP, KeliciMaep, mapTTap koHe O6acka 1a
KYKBIKTBIK aKTiep Oap. XajblKapalblK KeJliciMAep MYXHUTTApAbIH JacTaHybIH OOIBIPMaNThIH
OpTYPJIi aCHEKTUIEepi peTTeH/ i, COHBIH ILIiH/E:
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- KaJbINTHl MalJaNaHy MpOIECiHAe Mmaiiga OOJaThIH JIacTaylibl 3aTTapbIH TOTIHJLICpiHE
Oeunriai Oip mapTTapMeH THIHBIM cally Hemece 1mekTey (1954);

- TEHI3 OpTachlH KEMENIepJieH, COHJai-aK IIIiHapa CTalMOHApJBIK JKOHE Ky30eni
maTdopMaliapaaH naiaanany KaaablKTapbIMEH o/ieii nactayasl 6osasipmay (1973);

- KQJIIBIKTap MeH 0acka Ja MaTepualijap/sl KOMyTe ThIMBIM cally HeMece IiekTey (1972);

- TacTaHyzAbl O0JIBIpMay HEMece anaTTap MEH anarTap cajijapblHaH OHBIH CaJIJapbIH a3ailTy
(1969, 1978).

JIYHUEXY3UTIK MYXUTTBIH J>KaHa XaJIbIKapaJbIK-KYKBIKTHIK PEKUMIH KaJbIITACTHIPY/Ia
Ka3ipri FBUIBIMHU-TEXHUKAJIBIK PEBOJIIOIMS JKaFIailbIHIa JYHUESKY3UIIK MYXUTTHI KOpFay *oHE Maii-
JaraHy MoceleJepiHiH KeIIeHIH KaMTUTHIH TeHi3 KYKbIFbI xkoHiHaeri bY ¥ Kousenmuscer (1982 x.)
JKETEKI1 OpbIH anaabl. KOoHBeHIMs TeHi3 TYOIHIH XaJIbIKapalbIK aiiMarblH )KOHE OHBIH PECYpCTapbIH
aJaM3aTThIH OPTaK MYPachl JCT KapUsaaibl.
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TA3A AVBI3 CYJIbI JAWBIHIAYIBIH KA3IPT'T )KYHECI

90y0oKip 9., Maructpant, 3yanudexona C.b., a/ur.r.M, Anyapoexos K.K., PhD
Kaz¥A3Y, Anmartel, Kazakcran

CoHrbl KbIIIAPHI Ta3a aybl3 Cy TalIbUIBIFBI OapFaH cailblH apThin Kenexl. Erep Oypein Oy
MOCEJIeH1 HET131HEH SKOJIOTTap MEH Cy/bl Ta3apTy CaJlaChIHBIH MaMaHJ1apbl TaJKblIaca, Oyrinae Oy
OapiIbIK XaJbIKapaJblK YHbIMAapaa 0acThl MocenenepAiH OipiHe aWHaJbIl OTHIp. TINTI XaJbIKTHI
Ta3za aybl3 CyMEH KaMTaMachl3 €Ty MaKcaTbhlHJa KYpbUIFAaH MEMJIEKETTIK Oaraapiiamarnap jxy3ere
aceIpbutyia. ATMOc(epaHbIH ayKbIMIBl JIaCTaHYbl ©3CHJIEp, Keyjuep, Cy KoWMamapsl MeH
TOMBIPAKTHI €10Yip JIacTan OThIpFaHbl OopiMisre Oenriti. Jlactaymisl 3aTTap MEH OJNapbIH TYpPJICHY
eHIMJIEp] epTe Me, Kelll e aTMocdepaaH xep OeTiHe Tycel. AybUIapyallblUIblK alKanTapbIHbIH
Ken OeJIiri opTypJi MECTUIMATEP MEH THIHAHTKBIIITAPJBIH dCEpiHE YIIBIparn, KOKbIC OPBIHAAPHI
Ke0Oein kaThlp. OHEPKICINTIK KACIMOPBIHAAP TOTIHAL CYJIapblH TIKeNel e3eHepre arbI3abl.

EricTikTeplieH IMIBIKKaH Kopi3 Cylapbl J1a ©3€HAep MEH Kesjepre Kyaabl. TyIibl CyablH eH
MaHBI3[bI KOWMaChl OOJIBINT CAaHANATHIH JKEP acThl CyJaphbl Ja JacTanfaH. TYIIBI Cy MEH KepIiH
JacTaHybl KalTa/laH aifHBUIBIN KEJIreH/1e TaMakK MeH aybl3 CyMEH aJaMiapFra KeJe/i.

Taza aysI3 CyIbIH JKeTiCTeYIIiIiri OipKaTap TOMEHAETIIeH Maceenep/IeH TYPaIb:

- aybI3 Cy KO3/EpiHiH JJaCcTaHyHhI,

- )KYMBIC ICTeIl TYpFaH Ta3apTy KYPbUIbICTAPbIHBIH TUIMIUTITIHIH KETKUTIKCI3/IT1;

- TO3FaH MHXKEHEPIIIK JKeJlijep jkoHe T.0.

CymeH xabJpIKTay — aybl3 CyJbl KOHE TEXHUKAJIBIK MaKCaTTaFbl Cy/bl Oip KepieH (omerre
Cy ally KYpbUIBIMIAPHI) €KIHIII jKepre — Cy naiiananyusiFa (KajJajablK KoHe OHAIPICTIK Yii-kainap)
HET131HEH >KepacThl KyObIpiapbl HEMece KaHalJap apKbLIbl KETKI3yre apHaJlFaH TYThIHYIIbUIAPIbI
Y3IIKCI3 CyMEH >KaOJIbIKTay >KYHeci; sSFHM COHBIHJIA CY3Il JKyHeci apKbUIbl MEXaHUKaJbIK
KOCIajlap/laH Ta3apThUIBIN apHalbl pe3epByapiapja HeEMece Cy MyHapaiapbiHAa Oenrim Oip
OMIKTIKTE KHHAJAIbI, COJ XKePJCH KaJalbIK Cy KYObIpIaphl apKbUIbl TapaTbuiaas [1].
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CBIpTKBI CyMeH KabIbIKTay JKeNiJiepiH MaKcaThlHa Kapail OipHere Typre 6exyre 60masl:

+ aybI3 CyZbl TaifbIHIayFa apHAIFaH MIapyallblIbIK-aybl3 CY IIBIFBIHEI,
* OpTKE KapChl Cy HIBIFBIHBI (HEMECe OpT COHIIPYII);
+ TEeXHUKAJIBIK MaKCaTTarbl CyAbl JalblHOayFa apHaIFaH eHAIpicTIK (Hemece

TEXHOJIOTHSUIBIK): CAaHUTAPJIBIK MAaKcaTTa; arperarTapibl, MEXaHH3MIEpIi, MalluHaIapbl
CAJIKBIHAATY; SPTYPJIl OHIIPICTIK MaKCATTAPAAFbl Cy IIBIFBIHBI,
aybUIIIAPYaIIbUIBIK HEMECe OCIMIIKTEpIi Cyapy, Cyapy CyMeH >KaOJbIKTay Kyieci;

+ KOCIMOpPBIHAApA Cyabl TYTHIHYIABI a3alTy (paluoOHAIU3alMsAIAY) YIIiH alfHaIMalIbl
CyMeH KabapIKTay *Kyheci;
+ KYpAeT eHJEYy WIBIFBIHIApBIH a3alTy MaKcaThblHOa apanac CyMeH >XaOabIKTay

XKYHeci, MbICaJIbl, IAFbIH €711l MEKEHIEP MEH KOCITOPBIHAAPAAFhl KU1 OPT KOHE TYPMBICTHIK CYMEH
KaOABIKTAY XKYyHenepin OipikTipiareH xxykeci [4].

Cynpl TazapTy — OpraHUKaJIbIK KoHE MUHEPAAbl Kocajgap MEH MUKPOOPTaHU3MIEP/l KO0
HEMece OHBIH KypaMbl MEH KAacCHETTEpiH TYTBHIHYIIbLUIAPJbIH TalanTapblHa COUKECTEHIIPY YIIIH
peareHTTep KOCY apKbUIBI CYABIH KYpaMmblH e3repTy mnporneci. Cyabpl maiiganany MakcaTbiHa Kapaii
CYIbI Ta3apTy aybl3 Cy (COHBIH 1MIIHJE KOMMYHAJABIK) KOHE OHAIPICTIK KAXKETTUIIKTepre apHaIFaH
Oouibin Oeminedi [5].

Cy any KypbUIbIMAApbl — Oyl OipHeIe HeTi3ri MHXKEHEPIIK KYPBUIbICTApJaH TYPaThiH CY
KO3JICpiHEH Cy allyFa apHaIFaH KYPbUIBIMIAP:

Cy KaObUIAAFbllll  KYPBUIBIMHBIH ~ TEXHOJOTHSUIBIK  ChI30achl OOBEKT >KYMBICHIHBIH
NPUHIUITHAJIBI CXeMAachl OOJIBIN Ta0bLIa IbI, OJ1 KYWEe CYAbIH Kalail KO3FalaThIHBIH, OHBIH KaJlai
Ta3apThUIATBHIHBIH, alaT Ke31H/1e )KYHEeHIH Kajlal )KyYMBIC iCTEHTIHIH KepceTei [6].

TexHONOTHANBIK CcXeMalap TYTHIHYIIBIHBIH Cy KeJIEMiHe, calacblHa, aBTOMATTaHABIPY
JeHreiiine KoHe Oacka TajanTapra JereH KaKeTTUIiKTepiHe OainmaHbicThl. Herizinzae
TEXHOJIOTUSUIBIK cysi0anap yKcac OOiFaHbIMEH, €Ki Oipel yKcachiH Tady KUbIH [2].

Cy anmy KOHIBIPFBICHIH (Cy aly KYpbUIBIMAAphI) MaiJanaHyablH TE€XHOJIOTUSIIBIK CXEMaChIH
o3ipJiey TamChIpbic Oepylll YChIHFAaH HEMECE TalChiphic OepylriMeH Oipiecinm  931pJeHTeH
TEXHHUKAJIBIK TallChIpMa HET131H/Ie JKY3€ere achbIpbLIaIbl.

[areiH enal MEeKeHAEpl, KeKe FUMaparTapiAbl, MEKTENTepIl, aypyxaHalap/sl, Yiiepi,
KOCIMOPBIHAAPABI, TIMTI YaKbITIIA aybICBIMIBIK JArephiepAl KamTamachl3 €Ty YIIIH aybl3 CYHAbl
JaibIHaayIbIH YKBIMIBIK JKYHeNepiH naiiianany kepek. MyHzail cy Ta3zapTy *KyWelaepiHiH TOJBIK
KUBIHTBIFBI, €H aJJJbIMEH, OACTaNKbl CYAbIH KYPaMbIMEH aHBIKTaJa/bl, OyJ1 ©3 Ke3eTriH/e cy Ko3iHe
OaitnanpicThl aHbIKTaNaabl. Cy K31 peTiHAe allblK XKep YCTI Cy 00beKTUIepl, apTe3uaH YHFbUIAPHI,
TITI TEHI3 CyBI J1a O0TYbl MYMKIH.

ApTe3uaH cybl, 97eTTe, TEMIP MEH KaTThl TYy3JapFa *oHe opTypiii OelopraHMKaNbIK >KOHE
OpraHMKaNbIK KepceTKimTepre Oail. Ocbl aTanfaH KarJailapAblH OpKAaHCBICHI YIIIH apHaibI
931pJIEHTEH Ta3ajay *KYHeciH Koiaany Kaxer [3].

Kasipri Tanaa ocblHIall cy TazapTy kyhenepin (OynaH opi - CTaHLUs) NailananFal 1ypsic,
cebeb1 Oy Oi3re cynarbl OChIHAAW KOPCETKIMITEP/IEH achlll KETy MOCEJECIH IIeNIyre MYMKIHJIIK
Oepeni, SFHU:

- apTBIK TEMID;

- KYKIPTTI CyTert;

- MapraHel )KoHe JKOFaphl JIAHIIBUTBIK.

ByriHri TaHma cymMeH KaMTamachl3 €Ty JKYHeciHJe OCBIHJal CTaHUUsIapAbl iCKe achIpy
3aMaH Tanalbl OOJIBIN OTHIP.

CraHIusSHBIH 031 CBHIPTKBI JKarblHAH KaparaHaa 3x8 M koHTeliHep. backapy OmokTapbiMeH
’)KaObIKTaIIFaH:

OacTankpl CyJbl )KUHAKTAY KOHBIPFHICHL;

THITOXJIOPHUTTI MOJIIIEpPIIeY KOHIBIPFBICHI,

alspalus KOHABIPFBICHI;

aBTOMATThI KEHIHTEe KAJIABIPY CY3Tici - 4 naHa;
Ta3apThUIFAaH CY/Ibl )KUHAKTAY KOHE TapaTy KOHABIPFBICH;

VVVYY
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> COPFBI CTAHLIMSTIAPBIHBIH TOOBI;

> OaKTEepUIIUATI YABTPAKYIT1H KOHIBIPFHICHI,

> aBTOMATTHI )KYMCapTy CY3Tici.

Cynasl TazapTy )XYHECIHIH TEXHOJOTHSIIBIK MTPOIIECi:

Topnel cy3rinen eterin Oactamkbsl cy (kem pnereHae 7,2 wP/caraT), THIIOXJIOPUTTI
MeJiepsey KOHABIPFBICH, adpanusi KOHIBIPFhICH kenemi 4,5 m* E1 cakray pesepByapbiHa Tycel.
El cakray pesepByapblHaH CyIb(QUATEPAl KOO, JEMaHTaHAIMIIAY JKOHE KOK YIIH aBTOMATTHI
cysruiep apkpUibl eTeTiH ¢y E2 pesepByapbina Tyceni. E2 pesepByapblHaH KeleTiH Cy MHUKPOOKa
Kapchl yIbTPAKYJTiH KOHIBIPFBIAH, aBTOMATThl KYMCApPTKBIII CY3TLIEpACH, Kall Cy3TiCiHeH oTi,
cy MyHapacbkiHa Tyceni. Cynbpuarepal KeiiHre Kaaablpyra, JeMaHTaHallUsayra JKOHE JKOIFa
apHaJFaH CY3TUIEep/Ii pereHepanusiiay Ke3iHe onapibl )KyyFa apHainFaH cy na E2 pesepByapbiHaH
Oepise/i.

Conpaii-ak eHAIpYIIIEp YCHIHFAH Ka3ipri 3aMaHayd CyAbl Ta3apTy TEXHOJOTHsUIAPbIH
naiinanany kepek. Onap MblHaZal KypamaapaaH Typasbl:

MUKPODUIBTpALIUS;
yIbTpaduIbTpaIus,

MeXaHUKAIBIK Ta3ajay;

KeWiHre Kalaplpy, JeMaHTaHaIlus;
KYMCapTYy;

TY3CBI3IAH/IBIPY KOHE Ta3ChI3IaHABIPY.

Cynpduarepai KeiHre KaaablpyFa, ACMaHTaHAIMSUIAYFa KOHE JKOIOFa apHAJIFaH CY3TiHIH
JKYMBICHI CY3T'l MaTepHAIIIaPbIHBIH MYMKIH/IITIHE HET13/IeJITCH.

Temipcizaenaipy, [eMaHraHalus KoHE CyIb(UATEPIl KO CY3TiHIH XKYMBICH Sorbent AS
xoHe Pirolox ¢unbTpreymi MaTepuaniapblHbIH €pireH OTTEeriHiH TeMip MKoHe MapraHell
KOCBUIBICTaPBIMEH OPEKETTECY peaKUUsUIapblHAAa KATAIUTUKAIBIK TOTHIFYABI OpBIHAAY KalineTiHe
Heriznenren, HoTwkeciHae temip (III) rumpoxcum meH TOPT BAJIGHTTI MapraHel] THAPOKCHII
TY3UIel, ojap €pIMENTIH KOCBUIBICTap OObIN TaOBLIaABl JKOHE CYIBIH Kepl aFblHBIMEH OHAl
xoibanel. Kykiprcytek neH cynbduarep KyKipTKe AediH TOTBIFalbl, oyap Kejeci Kabarrapna
CaKTAaJIBII CYIBIH Kepi aFbIHBIMEH YKONBLIAIBI.

0,5 arM-meH actaM WITIHAUIEPIIH >KUHATYbIHA OalIaHBICTBI CY3y JKYKTEMECiHIH
KeJIepTiCiHIH OoFapblUlaybIMeH (Kipic MAaHOMETpIMEH OacKapy), OHbI KalTa KallblHA KENTIPYy KayKeT.
Pereneparus TazapTbuiraH CyMeH »y3ere achlpbiiajpl. CoHJaii-ak pereHepanMsHbl KYpri3yaiH
KepceTKilll (QuiIbTpaTka TeMip KOCBUIBICTAPbIHBIH, MapraHeuTiH, CyJbQUATEpAIH HeMece
KYKIpTCyTeKTep/liH OeJliHyiHIH KOFapbUIayblHa OaiIaHbICThI OOJIBIN TaObLIAbI.

[Taitnanany maprrapsr:

AN N NN

= JKEIIJIer1 )KYMBIC KbICBIMBI 1,5-6,0 aTMm.;

. KBICBIMHBIH €3repy >Kbu1iaMabIFbl 0,2 aTM/CeK. apThIK €MEC;
= cy Temneparypacsl 5-35°C;

. MYHall eHIMIepiHIH 00JIMaybl KasKeT.

Cy JKYMCapTKbIII CY3TiHIH >KYMBICBI HaTpUH HOHJAphl YIIH KaJbLUi, MarHuid, Oapuit
WOHJIapbIHBIH MOH alMacy MpHUHIMIIHE Heri3genred. bactankel cy Na+ TypiHAe KYIITI KbIIIKBLT
KaTHOH aJIMAaCTBIPFBIIIBI Oap Kopmycka Tyceli. KaTnoH aamacThIpFbIl KabaT apKbUIbI CY ©TKEH/IE
KaJblUil, MarHuii, Oapuil MOHJApbl HATPUM MOHIApPBIMEH anMacajbl. bysl KaTHOH aaMacTBIPFBILI
MIaWBIPABIH KBI3MET €Ty MEp3iMiHIH COHbIHA J>KeTKeHIe dxaiFacaabl. OchbllaH KeHiH KaTHOH
aJIMaCTBIPFBIIITEL pereHepanusiay Kaxer. MoH anmMacy nmukm TepT Ke3eHre OesiHesl: >KYMBIC
Ke31HJIe KaHbIFY, Kepi Kyy (KalTapa I11ai0), pereHeparys *KoHe TiKelIeH mao.

JlymiekcTi kyMcapTy cy3rici eki OaraHapl KamMTuabl. KaHbIkKaHa (GKymMcapTy Ke3iHze) ekl
OaraH na kymbIc icteiini. MOH anaMacTBIPFBIII pecypc TayChUIFaH Ke3jle OaraHmapislH Oipi
pereHepanusi pexuMiHe aybIcalbl, ajl EeKIHIIICI >XYMBICBIH >KairacTelpa Oepeni. Perenepanus
asKTaJIFaHHAH KeiiH OipiHin 6araH icke KOChUIabl A, eKiHIII OaFaH pereHeparusFa Kipicei.

[Taitganany maprrapsr:

= JKEIIJIEr1 )KYMBIC KbICBIMBI 1,5—6,0 aT™m.;
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. KBICBIMHBIH ©3Tepy KbuiIaMabIFsl 0,3 aTM/ceK apThIK eMec;

. cy temneparypacel 5-35°C;

. MyHail eHIMIepiHiH 00JIMaybl KaXeT.

Taza aybi3 cyabl JaiiplHIayFa apHaJIFaH MYHJIAH OKyWenep TEXHOJOTHSUIBIK JKOHE
KOHCTPYKTOPJBIK 3€pTTEY/IIH KOFaphl JCHIeHIMEH, )KOFaphl camnaibl )Ka0IbIKIEH, )KOFaphl Caraibl
OHJICYMEH JKOHE KOFaphl CEHIMAUTIKIIEH epekineneHeai. COHIBIKTAH XaJbIKThI Callaibl aybl3 CyMEH
KaMTaMachl3 €TY/AC OCBIHJAN TUNTErl COHFbI IIBIKKAH OHIIPYII KOMIAHHSUIAPABIH TEXHUKAa MEH
TEXHOJIOTUSUIAPBIH MMai1ajaHFaH TYPhIC.
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YK 635.65.633.1:664.762.002
POJIb OPTAHU3ALIUA OXPAHBI TPYJIA HA 'TNIPOMEJIMOPATUBHBIX OTPACJIM

Yayrxo:xkaesa Y. A. fIxéxyxxaesa A. M., MarucTpasr,
TalKkeHTCKUIl MHCTUTYT WHKUHEPOB UPPUTALMU U MEXAHU3ALIUU CEJIbCOKO XO0341CBa,
r.TamkeHnT, Y30ekucran

OxpaHa TpyZia B COBPEMEHHOM MHUpPE UMEET OTPOMHOE 3HaY€HHE B CBSA3M C MHTEHCHBHBIM
pa3BUTHEM TPOU3BOJICTBEHHOW c(ephl M IMOSBICHUEM HOBBIX BHIOB nesTenbHOCTH. CoOnromeHue
€e IPUHIUIOB MO3BOJIET PEUINTh LEIBIN Psij 3a/1ad, cpeld KOTOPBIX: rapaHTHPOBAaHHAs 3aIlluTa
COTPYZHUKOB TNPEINPUATHS OT BPEIHBIX M OMACHBIX ()aKTOPOB, BIHUSIONIMX HA WX 37J0POBHE HIIH
3JI0pOBbE MX MMOTOMCTBA; CHH)KEHHE PACXOJ0B Ha obecrieueHre MpOoU3BOJCTBEHHOTO Mpoliecca; 1c-
KITIOYEHUE CEePhEe3HBIX YKOHOMHYECKHUX YOBITKOB M3-3a MOTEPH pabodvero BPEeMEHH; MCKIIIOUCHHE
NPETeH3U U (PUHAHCOBBIX CAHKIIMHA KOHTPOJMPYIOLIMX OPraHOB, MPU3BAHHBIX CIEIUTH 32 COOIIO-
JeHreM TpeOOBaHUN TPYIOBOTO 3aKOHOATEIHCTBA; MOBHIIIEHUE TPOM3BOIUTEIFHOCTH U KauyecTBa
Tpyaa nepconana. K coxaneHuto, HeOOXOJMMO KOHCTaTUPOBaTh TOT (DakT, 4TO BO BpeMeHa «3a-
CTOMHOTO TepHo/a» HOBEHIIEH MCTOPHH Pa3BHTHUS HAIETO TOCYJapCTBAa HA MHOTHX OTEUECTBEH-
HBIX TPEANPHUATUSAX OXpaHe TPyAa YAEIUIOCh HEJOCTATOYHO BHUMaHHWA. B coBeTckyro 3moxy K
ATOMY BOTPOCY OTHOCHJIUCH JTOCTaTOYHO (popMansHO. Bo BpeMeHna OypHOTo U ci1aboympaBisieMOro
CTAHOBJICHUS PHIHOYHBIX OTHOILEHUH, B IEPHO MPECIOBYTON «ropOaveBCKON MepecTPOKM» IiiaB-
HOHM CBOEH IENbI0 PYKOBOJAMUTENN MPEANPHUITHI CUMTAIN JTOCTHKEHUE MAaKCUMAIbHOW MPUOBUIH B
KOPOTKHE CPOKH, IIPU 3TOM Tpy0o mpeHeOperaiu MpaBUIaMu COOJIOACHUS 3JEMEHTapHBIX HOPM
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TEXHUKU 0€30MaCHOCTH WJIM B JIYUIIEM CIIydae OTOJBUTAIM UX JAJIEKO Ha 3aJHHH tu1aH. OJIHaKo U B
HACTOAIIEE BPEMsI MHOTHE PYKOBOJUTENIN COXPAaHWIN PAHEE YCBOCHHBIC KOHCEPBATUBHBIC TPUHIIN-
IIbl YIIPABJIEHUS MNPEANPUATHEM, B KOTOPBIX OXpaHe TpyZa OTBOJAMIIACH BTOPOCTEIECHHAs POJIb.
[TpaBna, B mosiaBisitolieM OOJBIINHCTBE HbIHEIIHEE OKOJIEHNUE YIPABICHLEB TIOHUMAET BCIO BaX-
HOCTb IIPaBUJIBHOTO IIOAXOAA K OPraHM3alMU OXpaHbl TPyZa Ha NPEIIPUATUHU, CAECIAB CBOUM JIO-
3yHroM B pabote cioBa «OxpaHa Tpyzaa — 3aj0r ycnexa npeanpustus!y». Tak B ueM ke 3aKkiitoydaeT-
Csl pOJIb OXPaHBI TpyZAa Ha IPEAPUATHH?

IIpesxne Bcero, B TOM, YTO CaMOW BBICOKOM ILICHHOCTBIO BCETJa SABIIACTCSA YEIOBEK, €ro
KHU3Hb U 3710poBbe. Hu pasmep 3apaboTHOM MiaThl, HU YPOBEHb PEHTA0CIBHOCTH MPEANPUATHS, HU
LIEHHOCTh IPOM3BOJUMOI0O NPOJYKTA HE MOT'YT CIYKMTh OCHOBaHMEM JUIsl IPEHEOPEKEHUS NIpaBu-
JamMu O€30MaCHOCTH M ONPABJAHMEM CYIIECTBYIOIIUX Yrpo3 >KU3HU WM 3A0POBBI0 PaOOTHHKOB.
Kpome Toro, B JaHHOM cCilydae pedb TAKKE UIECT O LIEHHOCTH KOHKPETHOIO YEJIOBEKA KaK COTPY.-
HUKa C IIPUCYILMMU €My 3HAaHUSIMH, HABBIKAMH U OIIBITOM. BO-BTOpBIX, IPAaBUILHO OPraHU30BaHHA
pabota 1o obecrneyeHn0 0e30MacHOCTH TPYAA MOBBIMIAET JUCHMUILIMHUPOBAHHOCTh PAOOTHHKOB,
4YTO, B CBOIO OYEpE/lb, BEAET K IOBBIIICHUIO TPOU3BOAUTENBHOCTH TPY1a, CHUKEHUIO KOJIUYECTBA
HECUYACTHBIX CITy4aeB, IOJIOMOK 00OpPYJJOBAHUS M UHBIX HELITATHBIX CUTYallUH, TO €CTh IOBBILIAET B
KOHEYHOM HTOTe 3(PQEeKTHBHOCTh NMPOHM3BOJCTBA. B-TpeThuX, oXpaHa Tpyla MOApa3yMeBaeT HE
TOJIbKO oOecrieueHne 0e30MacHOCTH PaOOTHUKOB BO BpeMsl MCIIOJHEHHSI UMH CIYXEOHBIX 00s13aH-
HocTell. Ha camom Jiene crojia Takyke OTHOCSITCS CaMble pa3sHble MEPOIPHUATHS: HAIpUMeEp, PoQu-
JaKTHKa Mpo(ecCHOHAIbHBIX 3a00J€BaHUM, OpraHU3alus MOJHOLIEHHOTO OTAbIXa M MUTaHUA pa-
OOTHHKOB BO BpeMs pabOYMX MEpEephIBOB, 00ECIIEYCHNE MX HEOOXOAUMON CHEIOACKI0H 1 THrhe-
HUYECKUMH CPEICTBAMM M JIaXKE BBIIIOJIHEHUE COLMAJIbHBIX JIBIOT U rapaHTui. IIpaBuibHbIN noA-
XOJI K OPraHM3aluy OXPaHbl TPyJa Ha NPEAIPUATUH, TPAMOTHOE UCIIOJIb30BAaHUE PA3JINYHBIX HEMA-
TepUabHBIX CIOCOOOB CTUMYJIMPOBaHUS PaOOTHUKOB JAlOT MOCIEIHUM HEOOXOAUMOE YyBCTBO Ha-
JISKHOCTH, CTAOMIBHOCTH M 3aMHTEPECOBAHHOCTH PYKOBOJICTBA B CBOMX COTpYAHHKax. Takum 00-
pas3oM, Osarosaps HaJa)KeHHON OXpaHe TpyJla CHUXKAeTCs TeKy4ecTb KaJpoB, YTO TOXke 01aroTBop-
HO BJIMSIET HAa CTaOWJIBHOCTH BCEro NpeanpusaTus. HecoMHEHHO, ecTh U Ipyrue, MeHee 3aMeTHBIE
(bopMbl BIUAHUSA OXpaHbl TpyJa HAa 3G(GEKTUBHOCTh paboThl NpeanpusaTua. ONHAKO aa)xe Ha3BaH-
HBIX TPEX NMPUYUH JIOCTaTOYHO JUIsl TOHUMaHUs 0CO00M BaXKHOCTH MOJIEPKaHUS OXpaHbl Tpy/Ja Ha
JIOJDKHOM ypoBHe [3].

OxpaHa Tpyaa cerojHs, Kak HUKOIJA, aKTyajbHa. TpyAHO NpencTaBUTh cede yCIEenIHoe
OpEANpUsSTHE HAa PHIHKE, PYKOBOJACTBO KOTOPOTO XaJaTHO OTHOCHJIOCH OBl K BOIIPOCaM OXpaHbI
Tpyna. Kak u3BecTHO, HECUaCTHBIE CiIydal Ha MPOM3BOJCTBE BBIOMBAIOT U3 KOJIEH, YACTO HAJOJTO
napanu3yoT padoTy NpeANnpUsTHs, HE TOJIBKO CO3/1aBasi HEPBO3HYIO OOCTAHOBKY B KOJUJIEKTUBE, HO
Y IPUHOCS CYLIECTBEHHbIE (PrHAaHCOBBIE MOTEpU. ONBIT KPYMHEUIINX MUPOBBIX KOMIIAHUI MOKa3bl-
BAeT, UTO OXpaHy TPy/Ja BBHICIINE PYKOBOJMUTEIN CUUTAIOT OJHUM M3 IIABHBIX NPUOPUTETOB. Tak,
U3 JECSATKOB IOKa3zaTeiel AesITeNbHOCTH NPEINPUITHS OXpaHy TpyJla U 3/10pOBbs CBOMX PaOOTHU-
KOB OHHU CTaBsT Ha BTOPOE MECTO, Cpa3y Mocie KBaIM(pUKaUN 1 KOMIETEHTHOCTH NepcoHana. Bo-
npockl oxpanbl Tpyna B CILIA, Hampumep, urparoT AOBOJBHO BaXXHYIO pOJIb C JaBHUX BpPEMEH.
IIpaBOBOI1 OCHOBOM ACHCTBYIOLIEH FOCYAaPCTBEHHON CUCTEMBI OXPAHBbI TPY1a B OTOM CTpaHeE sBIIS-
€TCs 3aKOH 0 0€30MaCHOCTH TPy/a Ha MPOU3BOACTBE, MPUHATHIA B 1970 . DTUM 3aKOHOM OBLIO Y-
pexaeHo (eaepanbHOEe areHTCTBO YTpaBiieHUs 0€30MacHOCTH TpyAa Ha MPOU3BOJACTBE, KOTOPOE
CTaJI0 OCHOBHBIM HCIIOJIHUTEIBHBIM OpPraHOM, OOECIEeUYHMBAIONIMM BBIIIOJIHEHWE 3aKOHOB Ha Bcei
tepputopun CIIIA. B kaxxaom mrate ObUIM MPUHATHI CBOM 3aKOHBI M CO3JJaHbl MCIOJHUTENIbHbIC
oprassl B cepe Oe3omacHocT Tpyna [2].

Takyke HEMAJIOBAXKHYIO POJIb B IOBBIIEHUU IPOU3BOIAUTEIBLHOCTH TPYJAa U POCTE 3HAUUMO-
CTH BONPOCOB OXPaHbI TPYy/Zla B KOJJIEKTUBE UTPAIOT IICUXOJOTUYECKUE CPEICTBA MOBBILICHUS 06€30-
MaCHOCTH TPYJla, KOTOpbIe 00BEAUHAIOT B ceOe (pakTOpbl, OMpeAesIomne MCUX0I0IHYeCKH KITU-
MaT B IIPOU3BOJCTBEHHOM KOJUIEKTHBE, OOECIIeUeHUE TICUXOJIOTMYECKO COBMECTUMOCTH €ro 4Jje-
HOB, IIPO(heCcCHOHATBHOrO 1M0I00pa KaapoB, MOJArOTOBKM M 00ydeHHs] 0e30MacHbIM METoJaM Tpyaa
pabovnx, pacCTaHOBKU U 3(h(HEKTUBHOTO UCIIONIB30BaHUS TPYJOBBIX PECYPCOB, X B3aUMOOTHOIIECHHS
B IIpoIIecce MPOM3BOCTBA. DTHUECKHE CPENICTBA MOBBIIICHUS OE30IaCHOCTH Tpy/a OTPaXKaroT B3au-
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MOOTHOILIEHUSI MEXAY Y4aCTHUKAMU TPYJIOBOIO IIPOLECCa, WICHAMU KOJUIEKTHBA. XapakTep U Mpo-
SBJICHUE TAKUX OTHOLIEHUH — BayKHEHIIME acleKThl OXpaHbl TpyAa. B3auMooTHOMIEHNST paOOTHHKOB
B IIpOIIECCE TPYAa MOTYT OBITh COOTBETCTBYIOIIHE, HE COOTBETCTBYIOIINE, & MHOTIA M IPOTUBOpEYa-
1€ NIPUHIUIIAM OPraHU3aLlUu IPOU3BOACTBA. DOPMHUPOBAHUE B TPYIOBOM KOJUIEKTHBE IIPABUIIBHBIX
MEXJIMYHOCTHBIX OTHOLICHUM HAa OCHOBE IPAaBHJI BHYTPEHHErO TPYAOBOIO pPaclopsijKa, IpaBui,
HOPM M MHCTPYKLMH 10 OXpaHe TpyJa SBISETCS OJHOM M3 OCHOBHBIX OOS3aHHOCTEH MHYKEHEPHO-
TEXHUYECKUX PAOOTHUKOB — PYKOBOAMTEIICH KOJUIEKTHBOB. Y MEHHE PYKOBOJHUTEINS IPAaMOTHO U TIpa-
BUJIBHO CTPOUTBH OTHOILEHUS B IIOJYMHEHHOM KOJUIEKTHUBE — 3TO CBOErO PoJa UCKYCCTBO, OT KOTOPO-
rO B KOHEYHOM UTOre OyJeT 3HAYUTENILHO 3aBUCETh M PE3yJbTaT ACATEILHOCTH BCETO MPEANIPHUATHS,
€ro aBTOPUTET Ha PbIHKE U, €CTECTBEHHO, KOHKYPEHTOCHOCOOHOCTh. [Ipu 3TOM 0co0as poib B 3TOH
JeATEIbHOCTH JOJDKHA OTBOJUTHCS OpraHM3alud paboThl Mo oOecredeHuro Oe30MacHbIX YCIOBHM
TpyJa JUIsl COTPYIHUKOB MPEANIPHUSTHS, TO €CTh oXpane Tpyaa [3].

PocT 3HaunMocTH 0€301aCHOCTH KHU3HU U 3740POBbsl TPYIALIMXCA HA IPEIIPUSITUH IIPUBE-
JeT K Pa3sBUTHIO CIEAYIOIIUX IPOLIECCOB HA MPEANPUITUU: KOMPOPTHbIE U Oe30MacHble yCIOBUS
TpyJda Kak OJUH M3 OCHOBHBIX (PAKTOPOB, BIMSIOIIMX HAa MPOU3BOAUTEIHLHOCTh U 0€30IaCHOCTh
TpyJa, 310pOBbe paObOTHUKOB; 3(h(HEKTUBHOCTH MEPOIPUATHH MO YIYUIIEHUIO YCIOBUN U MOBBIIIE-
HUIO 0€30MacCHOCTH TPYyJa, YTO SIBJISETCS SKOHOMUYECKHUM BBIPAXKEHHEM COLMAIBHOIO 3HAYEHUS
OXpaHbl TPyJa, KaK MCTOYHUK (MHAHCUPOBAHMS OXpaHbl TPyJla U IMOBBINIEHUSA 3((HEKTUBHOCTH
IIPOU3BOJICTBA SIBJISETCS BAKHEHUIIUM 3JIEMEHTOM KOHKYPEHTOCIIOCOOHOCTU MPEANPUSATHUS; COLU-
JIbHOE 3HAYCHHME OXPAHBI TPYAA 3aKJIIOYAETCS B COCHCTBUU POCTY 3(PPEKTUBHOCTHU OOLIECTBEHHO-
ro HPOU3BOJCTBA IIyTEM HENPEPBIBHOTO COBEPLICHCTBOBAHMS M YJIYYIICHMS YCIOBUH Tpynaa, IO-
BBILLICHUS €ro Oe30MaCHOCTH, CHI)KEHHUS IMPOU3BOACTBEHHOIO TpaBMaTH3Ma U 3a00JIeBaeMOCTH;
POCT MPOU3BOIUTEIBHOCTH TPY/A B pe3yibTaTe yBeauueHus (Ghonaa pabouero BpeMeHH 3a CUeT Co-
KpallleHUsT BHYTPUCMEHHBIX IPOCTOEB IIYTEM IPELYNpPEXKIACHUS NPEXKIAECBPEMEHHOIO YTOMIICHUS,
CHID)KEHHUSI YHMClla MUKPOTPAaBM, YMEHbILEHUS IEJIOAHEBHBIX MTOTEPh pabouero BpeMEHH 10 NpUYH-
HaM BPEMEHHOI HeTpyA0CcHoCOOHOCTH U3-3a TpaBMaTHU3Ma, podeccuOHaNbHOU U ol1el 3abose-
BAEMOCTH.

N3yuyeHue U BBIABICHUE BO3MOXHBIX IPUYMH IIPOU3BOACTBEHHBIX HECYACTHBIX CIIy4acs,
npodeccuoHaNbHBIX 3a00JIeBaHN, aBapuii, B3pbIBOB, [T0’KapOB U pa3paboTKa MEPONPUITUHA U Tpe-
OOBaHMI{, HaNpaBJIEHHBIX HA YCTPaHEHUE 3TUX MPUYMH, MTO3BOJISIOT cO3/7aTh Oe30macHble U Onaro-
IOPUSTHBIE YCIIOBUS IJs TpyJa yenoBeka. ColalibHOE 3HAUYEHUE OXpaHbl TPyJ/la MPOSBISETCS BO
BIMSIHUM TpeX OCHOBHBIX IOKa3aTesel, XapaKTepU3yIOLMX YpPOBEHb DPa3BUTHS OOIIECTBEHHOIO
IIPOM3BOJICTBA: COXPAaHEHUE TPYIOBBIX PECYPCOB U MOBBIIMIEHHE NMPO(HECCHOHATBHON aKTUBHOCTH
paboTaroUIMX 3a CUeT YIYYILICHHUs COCTOSIHUS 3/10pOBbs, YBEIMUEHUS CpeAHEN MPOI0JIKUTEIbHOCTH
JKU3HHU, YTO COMPOBOKIACTCSI YBEIMUEHUEM TPYJIOBOIO CTa)ka; MOBBIIIEHHUE MPOPECCHOHAIBLHOTO
YPOBHSI BCIIE/ICTBUE pocTa KBaTM(HUKAIIMK U MacTEPCTBA B CBSI3U C YBEIMUYEHHEM TPYIOBOTIO CTaXa;
BO3MO>XHOCTbh HCHOJIb30BaHUSI OCTaTOYHOW TPYJAOBOW AaKTUBHOCTH, ONBITA M MPOPECCHOHATBHBIX
3HaHUI MEHCMOHEPOB Ha JOCTYMHBIX /Ul HUX paboTax.
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SAFETY TECHNIQUE IN THE OPERATION OF HYDROMELIORATION
MACHINES

Norkuziyeva N. S. Khikmatov M.F., Fayzullayev N.E. master’s degree
Tashkent institute of irrigation and hydromelioration mechanization engineers.
Tashkent, Uzbekistan

The use of modern models of hydromelioration machinery ensures the fulfillment of the
requirements of the intensive technology of mechanized work, increasing productivity and
improving and complicating the design of machines, which, in turn, requires highly skilled
machinists, while the importance of professional initiative, independence and responsibility of the
driver and his manager increases.

In order to fully realize the technical capabilities of hydromelioration machines, the driver
must be well aware of their design and structure, be able to efficiently control the machine, while
observing the safety rules of labor.

The high rates of mechanization and automation of hydromelioration work not only improve
working conditions, often reducing it to controlling machines, but also ensure safer execution of all
works, including operation and maintenance of machines. At the same time, the work of
hydromelioration machines in conditions of full saturation of construction objects with them
represents a known danger.

Personnel servicing hydromelioration machinery must know the main provisions of the
instructions for their use and maintenance, including [1]:

- the purpose of the machine and its scope;

- a brief description of the machine with general views of its main components; kinematic
scheme of the machine;

- diagrams of control systems of the machine, its nodes and mechanisms;

- a table of lubrication of the machine with an indication of the places of lubrication, the
types of lubricants and the ways of their feeding to rubbing places, the frequency of lubrication, the
replacement of some lubricants with others;

- basic information on the adjustment and adjustment of the working bodies and the most
important components and mechanisms, their drawings or diagrams, a brief description of the
sequence of adjustment and adjustment, the frequency of execution;

- information on the procedure for mounting and dismounting units and mechanisms of the
machine with indication of their mass;

- instructions for operation and maintenance of the machine and its engines;

- data on limit loads and speeds;

- the basic requirements of safety when working on the machine and its maintenance:
specification of ropes, chains, belts, bearings, brake years, linings, pads, seals and wear parts;

- basic information about fuels, oils, lubricants, coolants and other fluids used for this
machine, rules for handling them.

For lifting machines and machines working under pressure, it is necessary to know the rules
and requirements of the inspection of “Davtechnazorat” of the Republic of Uzbekistan.

According to the general safety requirements for the management of hydromelioration
machines, including the basic ones (tractors, tractors, etc.), on which the mounted and trailed
equipment is mounted, persons who have received appropriate training and have a certificate of the
right to work on these machines and the right to maintain them can be allowed . The persons
working on the machines are provided with instructions containing safety requirements and basic
rules for controlling machinery and equipment, instructions on speed limits and loads, as well as an
alarm system [2].

Before starting work, each machine must be carefully inspected, checked, and the detected
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faults must be eliminated. Release to work of faulty machines and work on them is strictly
prohibited. It is also forbidden to direct to the operation of the machine with defective brakes of the
traveling wheels or tracks, as well as with faulty parking and other braking devices.

Machines that may be dangerous to others must be equipped with sound and light alarms.
During the operation of the machine, before each start, stop, and also by changing the speed of
movement, the driver is obliged to give a signal warning about this to the operators on the trailer
machine. To work in the dark, cars must be equipped with a sufficient number of internal and
external lighting devices. Do not allow any work in the dark without the inclusion of external
lighting devices.

Cabs and control platforms, as well as all levers, handles and pedals must be clean and dry.
Depending on the purpose of the levers and pedals, intended to turn on and off the individual
mechanisms of the machines, the on-off efforts should not exceed the values specified earlier.

The driver must work in a special suit, mittens and glasses.

During operation, the driver has no right to leave the car or equipment with a running
engine. He is obliged to ensure that during operation no stranger is on the machine, and even more
so between the base tractor or the tractor and the towed equipment.

Moving through artificial structures is allowed only after checking their condition, and the
weight of the machine or equipment itself and the base tractor or tractor should be taken into
account.

Each car is completed with a first-aid kit with the necessary set of medicines for first aid to
the injured. The driver for the availability of a first aid kit and a set of medicines is the driver.

General provisions and safety regulations for the operation of construction machines are
reduced to the following [3]:

- only persons who have been trained, passed the exam and received the appropriate
certificate for the right to operate this machine are allowed to operate the machines and equipment.
machinists, painters, plasterers, maintenance machines and tools should have safety instructions.

- All machines with electric drive, power tools, electric spray guns must be reliably
grounded.

- elimination of detected faults in electrical equipment, electrical circuits should be carried
out only by the duty electrician.

- when working in particularly dangerous conditions, regardless of the voltage of the tool,
workers must be given a set of dielectric protective equipment.

- during breaks in work, including for lunch, as well as for inspection and repair of tools and
machines, they must be disconnected from the power supply network.

- all moving parts of machines and mechanisms, to which there is free access, must be
securely fenced. It is prohibited to work with fences that are faulty or removed from machines and
mechanisms [4].

- regulation, lubrication and cleaning of machines and tools during their work are prohibited
and allowed only after they are completely stopped. at the same time the possibility of spontaneous
inclusion of parts and mechanisms of the machine should be excluded.

- during the operation of machines, installations (mortar pumps, hydraulic excavators,
pneumatic installations) in which fluid, air and materials move under pressure, the pressure in the
systems must not exceed the allowable values.

- in case of formation of traffic jams in pipelines, mortar pump or concrete pump, the work
should be immediately stopped. removal of plugs should be carried out only after complete removal
of pressure in the system, being guided by the instructions of the operating manual.

- It is forbidden to work on machines without sound or light signaling.

- at the beginning of the shift and when the shift is handed over, workers driving the
machine or mechanized tools should carefully check the main components, parts, parts and
mechanisms. All found faults need to be corrected on their own or with the help of special workers
(mechanics, electricians, etc.). Working on faulty machines is strictly prohibited [5].

- warning signs, signs, posters should be posted on the machine or in the area of its work.
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- control panels, workstations at the machines and the front of the work must have
illumination not lower than the illumination provided by the standards.

- workers who operate the machine do not have the right to transfer it to work for another
person without special permission from the administration of the construction site.

- during a break or cessation of work of machines and tools, they must be left in a position in
which the possibility of their use by unauthorized persons is excluded.

- in case of sudden illness, malaise, getting even a small injury, you must immediately stop
working, stop the car and inform the administration of the construction site about it. for first aid
should contact the medical center, use a first aid kit.

- spare tools and accessories stored on the machine should always be in complete set and in
good condition, and the workplace clean, free, ensuring the normal position of the driver behind the
console or on the machine.

Making a conclusion, it is possible to say the following, applying the above-written safety
guidelines, it is possible to prevent not only accidents, but also saving money, increasing the ability
to work.
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00X 628.339
OPAJI KAJIACBIHBIH TOI'THAI CYJIAPBIH TA3APTY TEXHOJIOTUACHI

Haouonauna M.C. aypUmmapyanibUIbIFbl FEUTBIMIAPBIHBIH KaHUIATHI,
Axnmosa U.H. maructpant
Kazak yITTBIK arpapiiblk 3epTTey YHUBEPCUTET1, ATMaTHI K., Kazakcran

Kazakcranmarbl Kanajiap MEH JKaKChl KaOJBIKTAIFaH €Il MEKEHAEPJIH ©ocCyi, KOopIIaraH
TaOWUFH OPTaHBIH JIACTAHY KAaTepiH Ty[AbIpa OTHIPHII, TOTIH/I CyJap/IblH OpacaH 30p MeJIepaepiHiH
naiiza OosybiHa anbin Kenmi. TeriHai cynapibl aliblK Cy TOFaHAAapblHA 1MI1HApa aFbl3a OTBIPHIII,
onappl Kajajap MeH el MEKEHJAEpHiH MaHbIHIAaFbl TOFaHAapjAa, (QuiabTpanus anaHaapbiHAA
KUHAKTAy OJlap/ibl Maiijara acklpy MOCEJIECIH IEIiN TacTaMa Ibl.

OKOJNOTUSJIBIK ~ KOHE  aybll  IIApyalllbUIBIK TYPFBICBIHAH — ajJfaHbIMBI3la €H Kol
KbI3bIFYIIBUIBIKTHl OCBUIAP/IBIH K6JieMl Y3IIKC13 OCill OThIpFaH KaJaHbIH TOTIHAl CyJIaphl TYIbIPHII
OTBID.

byrinri Tapaa pecrybiavka KajgalapblHBIH TOTTHAI CyJapblH OpHAJACTRIPYAA KYPJIeTi KaFjan
KajbinTackln oTeip. XKybipaarsl 15-20 xbinna, Terinai cynapasiH keneMi 1,5-2,0 ece apTkaH ke3je,
Ta3apTyAbIH WHIYCTPUAIABI TOCUIIEP] TINTEH Ta3apThUIFAH TOTIHJI CyJIapMeH Oipre arbI3bUIaThIH
KaJIJIBIK JIACTaHYJIApbIH YJIKEH KeJIeMiHEe opaid, TeriHai cyiaapAblH KOpPFaIyblH KaMTaMachl3 €Te
aTMauThIH Ooazsl [1].
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Terinai cynapasl Ta3apTy — TYPMBICTBIK XOHE OHIIPICTIK TOTIHII CyIapblH KYpPaMbIHIAFbI
JIaCTayIIbl 3aTTap/bl KO0 JKOHIHJEr ic-mapanap KemieHi Oombin Tadbuiaapl. Opan KalachlHBIH
TOTiH/AI CyJapAbl Ta3apTy KypbUIFbICEl CapaToB -AThipay >koi TopaOblHaH 4,5 MIaKBIPbIM Kepae
opHanackad. OHbIH >xo00aceiH «KazBopokanannpoekt» MeMiekeTTik x00a HHCTUTYThI 931pJiereH
xone 1987 xpupman Oactan maiinananyra OepinreH. TazapTy KOHIBIPFBICBIHBIH ©HIMALIITI
toymirine 50 000 M Kypaiael. Kazipie MexaHUKaIbIK Ta3apTyFa TYCETIH aFbIHABI CYABIH HAKTHI
WIBIFBIHEL TOyIiriHe 27277 M°. JKobanslk mermimaepine Oaiimansictel 2030 KbUIFA TOriHII Cy
KeleMl ToyliriHe oprama ecemmneH  Qeprry. - 675615 M KYpalabpl, COHJIBIKTaH
KOJIJJAaHBICTAaFbIKaHAIN3AUMSUIBIK Ta3apTy KypbulrbIchbIHBIH(KTK) ananpinga eHimainiri toymirine 18
000 m® GoaThIH KaHa KOPI3IiK Ta3apTy KypPUIBICTAPBIH KOCHIMIIIA CATy KAXKET.

KananbIH TeriHai cyaapbIHBIH JIacTayIIbl 3aTTapbl OOJBINT KaJIKbIMAJbI 3aTTap, XJIOPHITED,
docdarrap, cynbdarTap, SIKCTpAKIUIIAYIII 3aTTap, pocdop, Xpom, a30T TOOBI TAOBLIAHI.

Opan KanacslHAAFBl TOTIHAI CyJIapbl Ta3apTy TEXHOJOTHICHI TOMEHJEriJell caTbuiapJaH
oTe/ll: MEXaHUKANIbIK, OMONOTUAIBIK, (PU3MKAIBIK *OHE XUMUUIBIK. TeriHal cymapasl TazapTy
nporecinae OedTapanTaHIbIpyFa, Ne3UH(EKIUAFa, CYChI3IaHABIPYFa YXOHE KENTipyre >KaTaTbhlH
merinauiep naina 6onaasl. «Cy KoAeKci» [2] mapTTapblHa ColiKec MaTOreH 1l MUKPOOPTaHU3MAEP-
JIi J)KOFO YIIIIH >KOFapBIIdPEKEICOH LI, Cy KoMachiHa Kioepineni [3].

KTK MmexaHuKaNbIK Ta3apTyFa apHaJIFaH KYpbUIbIMIAphI:

Kabpuimay xamepacsl MeH TOpiap OJOTBI — aFbIHIBI CYJApMEH KEJNETiH ipi AMCIEPCHUSITBI
KoclajapAbl ycakTayFa apHaifaH; ['a3fasraH KyM YCTarblIITap, €HI 3M. - KyMJbl yCTay YILiH;
Bacrankp! panguanasl TYHIBIPFBIITAP — KAIKBIMAIIBI 3aTTap/Abl a3aiiTy yuriH; TapaTy mucTepHachl —
Ta3apThUIFaH arblHABl CyJapAbl TaOWFM Ta3apTyra kidepyre JeiiH JKHHAyFa apHaJlFaH,
pesepByapabiH Komemi V = 21,0 MbIH M.

HInamzapl Ta3apTy KYphLIbICTaphl:

[lnam mnardopManapblHBIH ememMaepi — TYHOAHBI CYCHI3AAHIBIPYFa, KENTIpyre >KoHe
cakrayra apHairat. 0,8-1,0 M-1eH nuiaM KabaTsl;

Kemexki KypbuibicTap:

Copan craHuusicel — arbIHABI cyiapabl Nel pesepByapra aifinay; Kopiznik copam cTaHIMSACH
— IPEHAX bl CyIbl aliay.

buonorusnblk TazapTy KelleHiHe KipeTiHAep: AKKYMyJIsSTOp — aFbIHAbI CyJapiabl
KaObUIIAFbINI; buoTtoranmap — TaOWFyu Ta3ajayra apHaJFaH.

TazanaynslH OapiblK TEXHOJOTHSUIBIK IMKJIIHEH OTKEH arblHAbl cynap Ne2 koiimana
KUHAKTAJIa]IbI.

TazapTy KypbuiblcTapsl - KananbiK arbiHbl cynap KTK kabbuinay kamepachiHa Tycei KoHe
1pl KaJJbIKTapAbl YCTay YIIIH KOJJAAHBUIATHIH YHTAKTAaFbIII-YCATKBIIITAP OJOrBl apKbUIbl OTEl.
Kunanran KaJJblKTap TOPJbl IITaHrajapAaH ThIpMaMeH IIbIFapbliaabl. ToplaH HIbIFapbUIaThIH
KaJABIKTAap/IbIH HOpPMachl epiMENTIH Kocnanap YIIIHO JUTPIl KypaiJibl, COHBIH 1IIIHIAE KYM YOHE
Oacka Jna TYHipwikTi 3arrapra apHasraH. CyablH aiHaIManbl KO3FalbIChl 0ap TIK KyM
yCTarpluTapbl Oap, Kaszipae ojap XKyMbIC ictemed Typ. TaOuraTThl Kopray ic-lIapaliapblHbIH
xocnapeiHa coiikec KTK kaiita Kypy skymbIcTapsl skyprisinyne. Kym ycrarpimrap JeHreiex
MINIHAL, TOMEHI1 »aFblHJa OpHAaJackaH OyHKepi Oap, oHAa OapibIK >KMHAJIFaH IIeTiHALIep
KHUHATYBl KepeK. KypbUIBIMHBIH Oip JKarbIHJA KETKi3y KYOBIPbI, €KIHII aFbIHJIA - CYy TOreTiH
KYOBIp Oap.

[Inamapl KyM ycTarbllITapJaH MIbIFapy KOJIMEH KaMTamachi3 etiieni. blnranapiisirsr 60%
KoHE KeJeMAIK canMarbl 1,5 T/M” 060JaThlH yCTaldFaH KYMHBIH KbUIABIK Meumepi 1759 Msacnaym
Kepek. Makcumainpl aFblH Ke3iHA€ TOriHAl CyJapAblH aFry Y3aKTbIFbI-30 CEeKyHITHI, KO3FaJbIC
KbULIAMIBIFBL 0,3 M/c Kypaiinpl. Terinal cynapabl MEXaHUKAJbIK Ta3apTyIblH COHFBI CaThICHI —
Oacrankpl paguanabl TyHOamapaarbl TyHAbIpy mporeci. Cy oOpTanblK KOTepriliTiH YCTiHTI
YKaFbIHJIAFbI CAaHBLIAYJAp apKbUTBI Kipe/i KoHe nepr(eprsuTbIK IBIFBIC KYObIPhIHA PAaIHalIbl TYPIC
arazpl. CynbIH JKOFapFbl KabaTTaphIHIAFbl aFbIHHBIH afHAJIBIMBIH a3aiiTy YIIiH KaObulgay Tapary
KaMepachl KeJil *KaTKaH arbIHJIbl TOMEH Kapai OarbITTaiibl.
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basty aifHanmaTelH KBIPFBIII KYPBUIFBI Cy OYpy HayachbIHBIH QJIJbIHIA OpHAJTACKKaH
apakaObIpraaiblHFaH KOKBICTAPJABIH CyAbIH OCTiHE KaJKbIIl IIBIFYbIHA KON Oepmeiai. by
KQJIIBIKTap Cy O€TiHEeH KBIPFBIIINEH J>KWHANAAbI, COJaH KeHiH apHaibl OyHKEp apKbUIBI
KYpbUIBIMHBIH ~CBHIPTBIH/A OpHaJlaCKaH KYJbIKKA IIbIFapbUIabl. TYHABIPFBIIITAPFA TYCETIH
TYHOAHBIH KYPFAK 3aTTapBIHBIH BUIFATIBUIBIFE 93% ToymikTik memurepi 115 m>/Toy Kypaiims.
Terinai cynapibl TYHIBIPY Y3aKTBIFBI — 2 caraT, KaJKbIMAJbl 3aTTapAblH TYCY KbUigamabiFsl 0,5
MM/CEK, CyCIIEH3USHBIH TYCYIHIH >K00abIK THIMILTIT-53% Kypai bl

bacrankbl TYHABIpFRIIITapJaH Ta3zapThUIFaH TeriHai cyigap Nel pesepByapra TeriHmii
CynapJibl aiiiayIblH OpKENKUIIriH pertey ymiH keiemi 21600 M> GONATBIH 2- CEKIUSIBIK Tapary
pe3epByapbiHa Kyibuiaasl. Kanran KaTThl 3aTTapAbl MEXaHUKAJBIK Ta3allayIbIH K00aJbIK Jopexeci
53% Kypaiipl.

Tyn6a kapramapsl. TyHOanmap KyM YCTarbllITap MEH TYHIBIPFBINTAPAAH ILTyHXKEpPIl
COpFBUIApMEH INeTiHAUIep TuiaTdhopManapbiHa aiiganansl. TyHOa amaHmapbIHBIH OPKalChICHIHBIH
navigansel aynanel 0,7 ra, kememi 100x80M OomateiH kopizi Oap acdanprOeToH HeEriziHAETT 6
Kapragan Typaabl. Kaprara tyHOa Oepy KaiblHabIFbIl M KabaTKa KETKEHJE, bUIFajl TOJBIFBIMEH
OynaHraHIa TOKTAaThbUIagbl. My3naTy Ke3eHiHiH y3akTeirbl-80 kyH. Kopi3z cymaper TyHOa
alaHJIapblHaH KaObUIIAy BIABICBIHA Tyceni. TyHOa amanmgapeiHa peKOHCTPYKIHs kymbicTapbl 2009
JKBLTBI KACATBIH]IBI.

Copan cranmusuiapel. Onapra KOpi3giK JKOHE TYPMBICTBIK - HOXKICTIK aFbIHIBI CyJapiabl
alilaliTeIH copar CTaHIMsICHI,TeriHAl cynapiasl Nel pesepByapra algaliThIH copam CTaHIUSCHI
kipeni. Copan craHmmscel TaOuru ra3z0eH sxymbic icteitiH KJIB-535 Tunti KasaHabIKneH
KaOIbIKTaJIFaH, )KaHy OHIMIEPIH IIbIFapaThlH TYTIH KYOBIPBIHBIH OHIKTIT1 6 M, muameTpi 0,1 m.

OKIMIITIK yi-kailmap — Oakpuiay-eTkizy myHkTi (BOIl). Kananmzanusnsik TazapTy
KYPBUIFBUIAPBIH OHJIIPICTIK KBI3METIH Kalmbl Oackapyra apHanraH. On TaOufu ra30eH KYMBIC
icreiitin - KJIB 735 kazanapiFbIMeH KaOJbIKTaNIFaH, JKaHy OHIMIEpPIH UIBIFApaThlH TYTIH
KYOBIpBIHBIH OMiKTITi 8,5 M, tuametpi 0,1 m.

Terinai cynapabl TAOUFH OMOJIOTUSAIIBIK Ta3apTy KEIlEH].

Toranmap Nel-2. buotoranmap Nel,2,3,4,5. (1-kecte). buotoranmap MeH ToraHaap xyiieci
MEXaHMKAJIBIK Ta3apThUIFaH TOTIHJII CyJap/Abl TaOUFU OMOJOTHSJIBIK Ta3apTy YIUiH KOJJAAHBUIA[BL,
OHJIa CYCIIEH3UsAJaFbl OPraHUKAJIBIK 3aTTap a3oT, pochop xKoHe KOMIPKBIIIKbUI T'a3biH 061y apKbLIbI
OakTepusapMeH >KOUbLTAIBI.

byn GeiiopranukanblK 3aTTapibl KYH COYJIECIHIH SHEPIUsCBIHBIH OCepiHEH Oainplpiap
©37IEpiHIH 6cyiHe MaiijjalaHajibl, OChl KE€3/€ oJIap €pITIHAIre OTTEeriH HiblFapaabl. EpiTiiren orreri,
03 Ke3eriHje, CUMOMOTHKAJIBIK IUKIAI asKTalThiH OakTepusuiapra ciHeni. KenmeTy apKbLibl
Jearparusiiay Ke3iHe e CyFa OTTerl eHTi31Ie/l.

1 kecte - Cy »UHaFbIII [IEH OMOTOFaHAAPBIH apaMeTpiiepi

Cy ke3iHiH . Kernem, MIH.M’ Cy nenreifinig 6enrici
aTaybl < i % TonsIK KOJIEM [Taiinanan6aii c =
ol . g z TBIH  KOJICeM s =
) = o é < 1 — Lg <
2 . E 2 = | YKTO | VYT | AcHren = R
=g |2 | £ S| 2§ 23
: z 5 | I =X | g =5 &F
285 |2 | OP S =R RS
Cy 4,0 | 1500 | 12,6 | 400,0 | 16,0 20,0 0,35 85,20 | 76,0 86,0
KOWMACHI
Nel
Cy 7,0 | 4500 |8,0 |6450 |435 43,5 1,835 47,90 | 45,0 51,0
KOWMAChI
Ne2
buotoran |15 (350 |650|44,3 |085 |10 - 70,0 |- 70,5
Nel
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1 KeCcTeHIH KaJFackl

buororan | 1,6 |600 |547 68,33 | 1,169 |1590 |- 63,75 | - 64,25
glgflonOFaH 0,88 | 580 |4,34|45,00 | 0,720 |0,948 |- 60,75 | - 61,25
gfoToraH 7,96 | 600 |5,51 (85,00 | 0900 |1,175 |- 57,0 |- 57,5
gIQ/IiTOFaH 1,08 | 800 | 3,69 | 46,50 | 0,840 | 1,130 |- 535 |- 54,0
Ne5

BukoMIIIIEKCTIH )KYMBIC PEXMMI MbIHATIApIbl KAMTHIBI: KOKTEMI1 Cy TaCKbIHBIHAH Oacrarl,
Nel cy koiimachl TYNOTIK cyXiOeprimTepiHKy3ri Ke3eHre AeliH jkaly, OHBI TONBIK Oocary (cy
KolMaceIHgarel Kaiaablk Kejemi 0,350 MiH. M Kypaybl THIC) J>KOHE OapibIK aFbIHIAPIbI
OmoToFaHIap apKbUIbI OTKi31IeAl. No2 ¢y KOMMAaChIHBIHKAIIABIK Koemi 1 Kaparara neiin 22 MiTH M
Kypaysl kepek. Terinai cynap mbiFbiHbl 1,3 M>/c aciaiiThiH cudoHIap apKbUIBI MIbIFapbLIaAb! [4,5].

Kysri komaiicei3 Temmeparypanap Oacramranga Nel cy KolmachHBIH cyxideprimrepi
»abbuTapl, OMOTOFaHIAp Ke3eKIeH TONbIK No2 cy KoiimMachiHabocaThlIalbl XKoHEe OMOTOFaHAAPIBIH
TYNTIK CyXKiOeprimrepi Kelleci cy TaCKbIHbIHA JICHIH ambIK Kanaabl. Nel cy KOWMachl Ky3Ti-KBICKBI
Ke3eHIep/ie KaJlalbIK TOT1H/1 CyJapMeH TOJITHIPBLIAIbI )KOHE KeJleCl Cy TaCKbIHBIHAH KeHiH Mmpoliecc
KaiTa JKajracamibl.

No2 cy koiiMachlHaH HOPMATUBTIK Ta3a Cy/bl )KMHAY KEJiCi.

Ne 2 cy KOWMACBHIHBIH TOJIBINT KETYiHE K01 OepMey MakcaThiHIa «Opa KaaachIHBIH aFbIHIbI
cynapblH Oypy KYpBUIBICTApBIH MaiilanaHy KarujganapeiHaa» JlomaTMHO KestabaHbl OarbIThIHAA
KOJIJIaHBICTAFBI aFbI3y Tpaccachl OOMBIHINA MAPTTHI Ta3a CYJIAPAbI aFbI3y KO3ICITCH.
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It was estimated that 28% of Turkey is covered by pastures and grasslands. The variety in
grasslands is very high: from salty steppe grasslands till upland grasslands. The total coverage of
grasslands was estimated at 21 million ha. In the thirties, the total coverage was about 44 million ha.
It means that the total surface was decreased with 50% over 70 years (Akman et al., 2000).

272



https://www.kaznaru.edu.kz/?lang=ru
https://www.kaznaru.edu.kz/?lang=ru

Degradation of existing grassland is the number one problemfacing agricultural production,
rural development andenvironmental improvement in Turkey. Degraded grassland produces much
lessand poorer quality herbage biomass. Consequently, it causesserious problems with livestock
production and environmentalprotection (FAO, 1998).

East Anatoliaregion is very rich in forage and pasture plants and a gene centre for a number
of them such as lucerne (Medicago), clover (Trifolium), vetch (Vicia), sainfoin (Onobrychis), and
chicklingvetch (Lathyrus). The area is generally at high altitude and the pastures are severely de-
graded by heavy grazing. The most persistent grass species of the pastures are fescue (Festuca) and
wheat grass (Agropyron). Although this is the coldest part of the country and heavy grazing has
been going on for many decades causing serious genetic erosion, it is still possible to find very val-
uable plants in the pastures. This is because the native pasture plants are highly persistent and very
well adapted to the conditions of the area(FAO, 1998).

Present conditions of natural pasture in the region:About 37% of the pastures of Turkey are
here. There are fewer livestock in this area so pasture condition is better than in the rest of the coun-
try. The climate is also very well suited to pasture growth. The flora is very rich in most of the de-
sired pasture plant species: Agropyron spp., Festuca ovina, Koelaria cristata, Bromus spp., Poa
bulbosa, Medicago spp., Onobrychis spp., Trifolium spp., Sanguisorba spp., Artemisia fragrans,
Thymus squarrosus, and Teuchrium spp. are the major plant species. Because of the harsh topo-
graphic and climatic conditions in most of the region, Eastern Anatolia is essentially an animal hus-
bandry region (Buyukburc et al., 1990).

Several fertilizer experiments were carried out on natural meadow and pastures, mainly in
the central and eastern parts of Turkey. However, it is not studied to evaluate whether the use of fer-
tilizer on natural grasslands is worthwhile in utilising for animal production in terms of environ-
mental concern. Therefore, this study was aimed to evaluate the use of fertilizer application on natu-
ral grasslands within the aspects of sustainable animal production systems.

Experimental location and climate

This research was conducted in a village community owned pastures in KarsProvince in the
Eastern part of Turkey. Experimental area is located between 40°-33” North and 43°-21’East with
2090latitude. In the east of Turkey, climate in the area is very harsh and rainfall occurs in spring;
winter temperatures are much lower then the rest of the country, particularly in the highlands of this
region nearly the whole area is under snow from November to March or April.

Experimental design and sample collection

The experiment lasted from mid-May to mid-August in 2015. Every year Two grassland
areas were chosen next to each other and an area of 6 ha was fenced with wires and fertilised with
CAN fertilizer (Calcium Ammonium Nitrate) and TSP (granular Triple SuperPhosphate)at the rate
of 180 and 190 kg/ha respectively, in late Autumn in 2004 , the other area was set without fertiliser
application. In order to monitor chemical composition of grass 3 sub-plots (16 m?) were fenced
within both areas to collect the soil and grass samples from non-grazed areas every two weeks in
order for monitoring vegetation cover. Herbage biomass was measured by hand clipping herbage at
ground level within quadrats (1 m x 1 m) then biomass per hectare was calculated on fresh and dry
matter basis. Sward height was measured as the height of the top surface of the leaf canopy using
wooden sward stick calibrated at 1 cm intervals. Soil samples were collected using stainless steel
soil sampling tube as described by Bahia (1978) at the same time and site as grass samples. Botani-
cal composition was determined by transect method with 10 points grids.

Chemical analysis

The hand-clipped grass samples taken each yearfrom each quadrats were weighed on fresh
basis, sub-sampled and dried at 60 °C for 48 hours and then ground to pass through 1 mm screen.
Forage samples were analysed using the proximate analysis as outlined by AOAC (1990) for DM,
CF and Ashwhile NDF concentrations were determined using the detergent system as described by
Georing and Van Soest, (1970). Nitrogen was determined by the Kjeldahl method CP equalled
Nx6.25. Both forage and soil samples were analysed for Ca, P, Mg, Na, Mn, Fe, Cu, K, Al, Zn, pH,
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and OM (organic matter) using atomic absorption spectrophotometry according to procedure de-
scribed by AOAC (1990).

Statistical analyses

Data were subjected to normality test by Ryan Joiner and analysed by Student’s t test using
statistical package Minitab (2003). Statistical significance of probability level was taken as 5%.

Results and Discussion

There was no significant (P <0.05) variation in botanical composition between both pastures
since they were at the same location. However, the Graminea was the most predominant plant type
in NG (40% Graminea, 30% Leguminosea and 30% other families) while Leguminosea was the
most predominant in FG pasture (35% Leguminosea, 30% Graminea and 35% other families). Kaya
et al. (2004) also not found any significant variation in botanical composition of pastures in loca-
tions with elevations ranging from 1500 to 2000 m in Kars province. Herbage mass (HM) and
sward height (SH) were significantly (P >0.05) different between both pastures. Herbage mass,
mean sward height and nutrient composition change of pastures during vegetation period are shown
in Table 1.

Table 1 - Herbage mass, sward height and Nutrient composition change of pastures during grazing period

Harvest Time | Pastures HM HM SH DM CP CF NDF Ash
Fresh (g) Dried (g) cm % % % % %

l.cut NG 364 130 10.5 35.7 15.10 20.85 51.23 9.84
Mid-June FG 1322 330 24.8 25.2 11.53 18.9 50.85 9.78
2.cut NG 696 241 21 34.6 10.90 22.08 52.46 9.47
Early July FG 1956 523 28 26.7 13.32 24.1 53.1 9.62
3.cut NG 506 215 21 42.5 12.44 26.0 53.4 8.92
Mid-July FG 1107 412 44 37 12.53 26.3 58.53 9.34
4.cut NG 349 128 9 36.6 12.31 31.85 59.44 8.97
Early August FG 664 261 20 39.3 12.38 33.86 61.36 9.12

CP, CF NDF, NFE and Ash is expressed as % of DM

Herbage mass was measured on fresh and dry basis as per square meter and there was a sig-
nificant differences in HM fresh, HM dried and in sward height between NG and FG pastures as it
was expected since fertilizer application resulted in higher herbage mass productivity and sward
heights. However, DM% of NG pastures was significantly (P <0.05) higher than those of FG pas-
tures and DM content of both pasture increased until the third harvesting time as vegetation reached
at its peak point then declined after following harvesting times.

There were also significant differences in CP, CF,NDFand ash content of both pastures. This
was also expected due to the increase in herbage mass. As expected CP concentration declined
while NDF and DM increased as the stage of maturity advanced during the vegetation period as re-
ported by Kaya et al. (2004).

Soil macro-mineral and pH concentrations together with EC (Electrical Conductivity) and
organic matter change of NG and FG pastures during experimental period are shown in Table 2.

Table 2 - Soil mineral content change of pastures during grazing period*

OoM %CaCO; pH EC Mn Fe Cu Na K Mg
NG 8.77 0.81 6.4 76 13.6 18.4 0.14 25.4 211.9 10.9
FG 9.53 0.74 6.9 63.5 13.0 12.3 0.17 36.3 630.8 12.8
Al Zn N% Clay%o Silt% Sand% Texture
NG 6.8 1.66 0.49 28.86 45.03 26.12 CL
FG 5.9 2.37 0.31 38.27 34.61 27.12 CL

*0.M. is organic matter %, EC, is the electrical conductivity and the units of other minerals are expressed as ppm.
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There were no significant differences (P >0.05) in OM%, CaCOgs, pH, Mn, Cu, Mg, Al
concentrations of soil samples between NG and FG pastures while K, Fe, Zn, % of clay and silt was
statistically significant. K concentration of FG pasture was increased by fertilizer application which
was significantly higher (P <0.05) than that of NG pasture.

The effect of fertilizers on the yield of natural pasture and meadows was examined in Cen-
tral Anatolia by Alinoglu and Mulayim (1976). Encouraging results were obtained in meadow
areas. Green forage yield increase was up to 8 t/ha with N100, P60 and K20. In addition to yield
increase, fertilizer had a positive effect on the quality of hay. While hay yield increased with ferti-
lizer application on natural pasture, the response to fertilizers was not economically feasible. In
another experiment fertilizing natural pasture in the same area was successful together with a rest
treatment (Biiyiikburc, 1983). Hay yield of the pasture was 3-4 times greater than the control plots
with N100, P100 application together with a complete rest treatment in spring. Eastern Anatolian
pastures responded more strongly to fertilizers. Application of P50 in autumn together with N75 in
spring resulted in over six-fold increase in productivity (Biiyiikkburc et al., 1990). Gokkus and Altin
(1986) state that harrowing the pasture before fertilizer application results in better uptake of nu-
trients by the plants. In other experiments, depending on the quality of the pastures, Altin (1975)
recommends N50-100 and P40-80; Manga et al. (1986) N60, P30-60 for the recovery of Eastern
Anatolian pastures. It is also recommended that fertilizer is only effective on pastures in reasonable
condition under suitable management practice. Efficient fertilizer use depends on the quality of the
pastures; to get an adequate response the pasture should be in good condition and grazing pressure
should be at the correct level.

Research results indicate clearly that fertilizer application is quite an effective way of im-
proving the productivity of the pastures and meadows; however it is still not widely accepted in the
country yet. The government fertilizes pastures on a limited scale for extension but these results
brought about some disputes and controversial issues whether the use of fertilizer should be rec-
ommended or not, considering the long term adverse affects of artificial fertilizer on environment.

Pasture growth is rapid during the early growing season and herbage quality is high, but lat-
er drops to low levels; animals gain weight during the growing season and lose in the dry season.
Beef production is the only major land use.

Therefore, it was concluded that there was no use in applying fertiliser to improve grazing
performance of beef cattle in the highlands of the eastern part of Turkey in order to sustain the qual-
ity of animal production systems and environment.
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Syrdarya is highly exploited for agriculture irrigation and hydroelectric power generation.
Water is an essential resource across the basin, providing hydropower for the mountainous Kyr-
gyzstan and Tajikistan during the summer season; downstream, the river is critical to support the
livelihoods of local people supplying water for agricultural production and local fisheries. As the
basin’s population and per capita consumption increases, so does the urgency to protect and en-
hance the environments where people reside. One way toachieve this goal is to apply Ecosystem-
Based Management (EBM), whichimplements integrated, holistic approach to link the interactions
within an ecosystem including humans,considering the whole set of benefits rather than ecosystem
services in isolation (Christensen et al., 1996).

The key concept behind the EBM is ecosystem services (ES) framework, the benefits people
obtain from ecosystems (MA, 2005), which is increasingly being considered crucial for decision-
makers in the search for sustainability. Ecosystem services maps are powerful tools for decision
makers and managers, enabling them to spatially identify which areas should be maintained due to
their high supply of ecosystem services (Balvanera et al., 2001). These maps are also important to
assess spatial trade-offs and/or synergies among multiple ecosystem services, as well as to prioritize
areas that will allow governing multipleconservation goals. In this regard, Integrated Valuation of
Ecosystem Services and Tradeoffs (INVEST) is a useful tool for the creation of the future scenarios
of how land use change is likely to impact the ecosystems.

This research aims to develop the reference model for ecosystem-based management to pro-
tect the human benefits without sacrificing hydrological ecosystem services in Syrdarya basin. It is
aimed at estimating upstream land use change impacts on downstream ESs inorder to identify po-
tential trade-offs. Three INVEST models were used: Sediment Delivery Ratio (SDR), Nutrient Deli-
very Ratio (NDR), and Seasonal Water Yield (SWY) and applied two different lands use change
scenarios, namely Riparian Reforestation and Agricultural Expansion.

A conceptual framework of Ecosystem Services

By the simplest definition, ecosystem services are the benefits people obtain from ecosys-
tems (MA, 2005). Because these services are produced in bundles everywhere on the planet, the
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ability to locate, quantify and qualitatively assess the synergistic effect of multiple ES is essential to
fully understanding changes and their impact on human well-being

To aid with the ecosystem services study, ecosystem services were classified along func-
tional lines into four categories. According to Millennium Ecosystem Assessment, these include:

1. Provisioning services such as food, fresh water, wood and fiber, fuel, etc.

2. Regulating services, namely water purification, sediment retention, climate regulation,
floodcontrol, disease regulation, etc.;

3. Supporting services such as soil formation, nutrient cycling, primary production;

4. Cultural services that provide recreational, educational, aesthetic benefits.

Taken together, they are responsible for providing every attribute needed to sustain life and

ecological well-being throughout all biomes.

Study site description.The Syrdarya river, a part of the Aral Sea basin, is one of the largest
and most important water arteries in former Soviet Central Asia. It originates in the Tien Shan
Mountains in the east, running about 2,212 km through the upstream countries Kyrgyzstan, Tadji-
kistan, Uzbekistan and Kazakhstan, and finally flowing into the Aral Sea in the north-west (Figure
3). The climate is typically arid continental with extreme differences between winter and summer
temperatures with average temperature of 14.2 °C. It ranges from -15 °C-8 °C in winter to 18 °C—
38 °C in summer. The annual precipitation ranges from 60 mm at the Kyzylorda meteorological sta-
tion (midstream) to 502 mm at the Dzhalalabad meteorological station (upstream). Evapotranspira-
tion range is from 1,150 mm to 1,420 mm throughout the basin (Abdullaev et al 2014).

Modelling approach and data requirements. This study maps and quantifies the ecosystem-
services states in Syrdarya river basin using the Integrated Valuation of Ecosystem Services and
Tradeoffs (INVEST). INVEST model is a set of biophysical and economic tools that model marine,
terrestrial, or freshwater ecosystem services to support ecosystem-based management developed by
researchers from Stanford University. INVEST models use ecological production functions that de-
termine how changes in an ecosystem’s structure and function will affect the flows and values of
ecosystem services across a land- or a seascape.

A broad range of geographic information systems (GIS) data was used for modeling. Once
obtained, all data were preprocessed in ESRI’s GIS software ArcMap 10.5 - hereafter referred to as
ArcGIS and converted to the WGS 84 UTM zone 42N projection.

Seasonal Water Yield model. Water yield in INVEST is determined on the basis of simple
waterbalance estimation - precipitation minus storage and evapotranspiration losses. Model assumes
that water yield can be estimated by the interaction of precipitation and potential evapotranspiration
given water storage properties of the soil. Seasonal water yield () for each pixel on the landscape
(x) was calculated using Budyko equation.

Nutrient Delivery Ratio model. The INVEST Nutrient Delivery Ratio model is structured
toidentify the sources and retention areas of pollutants from non-point sources; it quantifies nutrient
load and export based on geomorphological, vegetative, hydrological and climatic conditions of the
area on every pixel and sums nutrient export per watershed, employing mass balance approach; The
loads are routed along topographically defined flow-paths.

Sediment Delivery Ratio model. The INVEST Sediment delivery ratio model maps overland
soil loss and delivery by runoff. Sediment flow in the catchments are determined by topography
(steep slopes contribute more), climate (rain intercity), soil properties (susceptibility to eroding),
vegetation and anthropogenic factors.

Sediment delivery ratio is calculated as following: first, soil loss from each cell is estimated
using the Revised Universal Soil Loss Equation (RUSLE). Next, the sediment delivery ratio which
is the proportion of soil loss reaching the catchment outlet was calculated.

Data Preparation

Digital Elevation Model. For the INVEST hydrology models using a wellprepared DEM is
critical. DEM map for Syrdarya basin has been obtained from United States Geological Survey
(USGS) website. High-resolution topographic data is generated from NASA's Shuttle Radar Topo-
graphy Mission (SRTM) in February 2000. SRTM DEM is used with the consensus view that it has
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a minimum vertical accuracy of 16 m absolute error at 90% confidence (Root Mean Square Error
(RMSE) of 9.73 m worldwide.

Land Use Land Cover. For this study using high spatial resolution LULC map was crucial
since Riparian Reforestation scenario requires 30 m buffer width. 30 m resolution LULC map Glo-
beLand30-2010 was obtained from The State Key Laboratory of Resources and Environmental In-
formation System, Chinese Academy of Sciences (Chen et al., 2015) and mosaicked using ArcGIS.

Watershed and subwatersheds. To delineate watershed boundary file in ArcGIS, | used the
Hydrology-> Watershed tool. | generated Flow Accumulation and then Flow Direction grid from
the Digital Elevation Model and used point data for the locations of reservoirs and dams derived
from Global Reservoir and Dam (GRanD) database, snapped to the nearest stream using the Snap
Pour Point tool (Sharp et al., 2016). After subwatersheds are generated, each one is assigned a
unique ID in the attribute table.

Precipitation. The model required at least five years of rainfall data. Annual precipitation
data from 1970 to 2000 was obtained from WorldClim Organization website at 1-km resolution.
Accuracy for precipitation dataset is p=0.86.

Evapotranspiration. Evapotranspiration in the catchment depends on the landuse, solar radi-
ation, variations in temperature, precipitation, etc. Potential evapotranspiration was estimated using
Hargreaves method using WorldClim.

Soil Hydrologic Groups. When rain falls over land a portion of it runs off into stream chan-
nels and storm water systems while the remainder is absorbed into the soil or returns to the atmos-
phere directly through evaporation. Physical properties of soil affect the rate that water is absorbed
and the amount of runoff produced by a storm. Hydrologic soil group provides an index of the rate
that water infiltrates a soil and is an input to rainfall-runoff models that are used to predict potential
stream flow.

Rainfall Erosivity factor (R). There is no site specific rainfall erosivity data available for the
Syrdarya basin. Therefore, Renard and Freimund’s (1994) equations were used to estimate the rain-
fall Erosivity factor for the basin. The projected rainfall erosivity is based on WorldClim Precipita-
tion dataset.

Erodibility factor (K). In order to determine the sensitivity of soil to erosion in Syrdarya ba-
sin FAO Digital Soil Map of the World was used and the K values were calculated according to
Williams et al. (1975). Table 1 shows the soil Erodibility factor (K) values calculated based on the
soil texture classes and organic matter content. They were added to Attribute Layer of vector dataset
in ArcGIS and converted to raster layer. Figure 11 shows the Erodibility factor raster layer used as
input to INVEST SDR model.

Biophysical Table. Biophysical table values are based on literature review of empirical stu-
dies. Sharp et al., (2016), Canadell et al., (1996) and Natural Capital Project (2006) provide an ex-
haustive database of values that summarize observations in the literature by land cover, biome and
plant species. Table 2 show the list of the biophysical values used for this study.

Scenarios Design

1. Riparian reforestation. A 30-m riparian buffer zone was established on both sides along
the river. Woody riparian buffer strips along rivers provide multitude of ecosystem services, pro-
vide habitat and support biodiversity.

2. Agricultural expansion scenario. The direct income for community in Sydarya basin
comes mostly from agriculture. That is, the bigger the area of croplands, the more the profit the lo-
cals will gain.

Results show that each sub-watershed contributes in different proportion to water yield as a
result of the variation of the parameters such as precipitation and evapotranspiration through the
watershed. Water yield values varied from 4,593.9 m3/yr to 86,292,704 m3yr, accounting for
164*106m3/yr for the entire basin. Water yield and surface runoff manly depend on rainfall and, to
a lesser extent, evapotranspiration. Syrdarya basin exhibits strong precipitation gradient thus lead-
ing to uplift highly humid conditions whereas downslope plains are arid and dry.
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Baseline Riparian Reforestation Agricultural Expansion

Water Yield Riparian Reforestation Scenario Agricultural Expansion Scenario

Under two LULC change scenarios:

1. Riparian reforestation scenario. Water Yield predicted under Riparian Reforestation sce-
nariodecreased by 4,693,075 m3 for the entire basin. The most important process affecting water
yield as a result of land cover changes at the mean annual scale is evapotranspiration. The Zhang
curves provide (Zhang et al., 2005) a very good guide to the runoff - the difference between rainfall
and evapotranspiration that can be expected under different vegetation types. It demonstrates that
evapotranspiration from forested catchments is generally greater than that from grassed catchments
with the same annual rainfall reducing the runoff.

2. Agricultural Expansion scenario. Water yield decreased by 4,427,615 m3under this scena-
rio. These findings are consistent with the findings of Bai et al., 2014, in his study water yield de-
creased by 37% under Agricultural expansion scenario in Baiyangdian watershed, China. Also,
Geng et al., 2014 findings suggest that water yield change is highly correlated to the change of cul-
tivated land. Simulated water yield under two scenarios exhibited a distinguishable decreasing pat-
tern associatedwith vegetation change, particularly increased evapotranspiration. Liu et al., 2013
showed that total ET is greatest for mixed forests accounting for 624.0 mm/yr, followed by crops
510.0 mm/yr, grass 345.4 mm/yr and shrubland 200.1 mm/yr. According to Gao et al. 2009, vegeta-
tion change in catchments in arid regions lead to increased number of zero-flow days.

Non point-source export of nutrients varied significantly across the study area, highlighting
areas that are more (or less) important for determining water quality, and where managementcould
beprioritized.

Total nitrogen and phosphorous exports for whole watershed account for 28,443,873.03
kg/ha and 1,667,994.147 kg/ha respectively, under baseline assessment. Spatial distribution of both
nitrogen and phosphorous high export values coincide with cultivated land and urban areas. Model
results explicitly show the flow path of the nutrient export until it gets retained byintervening land
cover as it flows downslope.

Baseline (N and P) Riparian Reforestation (N and P)  Agricultural Expansion (N and P)

For each of the scenarios described above, the differences in nitrogen and phosphorus export
from the Baseline LULC were mapped. Maps of differences of alternative scenarios from baseline
reveal distinct patterns of nutrient export change. Results show that widespread use of riparian buf-
fers could potentially lead to decreases in stream exports to mitigate the effects of agriculture. As
expected, agricultural expansion led to increased nitrogen by 1426218kg and phosphorous export
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by 806219 kg for the entire watershed. Riparian reforestation resulted in nitrogen and phosphorous
exports decrease by 1281844 kg and 1127 kg, respectively.

The spatial representation of the simulated sediment export is produced using the RUSLE
and SDR methods described above; units are in tons/ha/yr. Sediment export is influenced by the ex-
tent and type of vegetation of a given unit of land. It is also predicted to be highest in the areas of
highest water yield and high altitude areas that are characterized by high rainfall and sloping topo-
graphy. In addition to steep terrain features, poor land management, land cover cultivation, over-
grazing also lead to great vulnerability to soil loss.

Baseline Riparian Reforestation Agricultural Expansion

Sediment export

The mean annual sediment export from the area is397,886.05 t/yr for entire watershed,
which makes a total soil loss of 3,523,897,92 t/yr. The mean annual sediment retention comprised
53,441,026.11 t/yr, whereas total retention for Syrdarya accounts for 1,923,876,940.21 t/yr.

The differences in sediment export from the Baseline LULC to assess the impact of land use
change on ecosystem services flow was mapped and shown in Figure 4. Total watershed sediment
export decreased by 10,478,751.12 t under Riparian Reforestation and increased by 18189645.46 t
under Agricultural Expansion scenarios.

The findings identified trade-offs between water yield and nutrient/sediment retention ser-
vices under Riparian Reforestation Scenario.

Until relatively recently riparian buffers seemed like a win-win situation. Trees are usually
represented as an opportunity to simultaneously reduce erosion and nutrient pollution, provide shel-
ter and also generate income (Zhang et al., 2007). However, we now recognize that some of the al-
terations to the hydrologic balance caused by trees can have unfavourable outcomes if policy-
makers do not anticipate and thoroughly plan for them.

Seasonal
Water Yield

—4==Riparian Reforestation
Sediment

Export ——-Baseline

P export.

Agricultural expansion

N export
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