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AHHOTauusA

Ha ocHoBe N3y4eHna TeopeTnvecKnx npeanochblsiok U aHanunsa pes3yfibTaTtoB MHOIOJIETHUX SKCNepuMeHTalHbIX U OnbIT-
HO-NPON3BOACTBEHHbIX I/ICCJ'Ie,El,OBaHVIIZ, BbIMNOJTHEHHbLIX B PA3J/INYHbIX YacTAaX opomaemoﬁ 30Hbl C COOTBETCTBYHOLLMMU NOYBEH-
HO-MennopaTtuBHbIMU, TMOpPoOreonorM4eCKMMn yCcrnoBsmamMmm n MMpPoOBOIO OMbITa, obocHOBaHa HECOCTOATENTbHOCTb Bbl60pa MOLL-
HOCTU JpeHaXa C y4eToM ((KpI/ITI/ILIeCKOI7I FJ'Iy6I/IHbI» 3aneraHud rpyHToBbIX BO4 Ha MaccmBax C 3aCOJiIeHHbIMU, NoOABEPXXEeHHbIMU
BTOPUYHOMY 3acoreHuto novysamu. CopMynmpoBaHa Heo6XoANMMOCTb MOAEPHU3ALMUN CYLLIECTCTBYOLLMX APEHAXHbIX CUCTEM
C Y4ETOM CO3a4aH1s NONyrnapomMopdHOro 1 rmapoMopdHOro pexmnma yBrnaxXHeH1s noYusbl, bnarogaps YemMy BO3HUKAKOT pearib-
Hble NpeanocCbISIKn AnA NnoBbllWLEeHUA NPOoAYKTUBHOCTU pacnonaraemMblX BOAHO-3eMerbHbIX peCcypcoB B opomaeM0|7| 30He npu
nerumMTHOM BOAOMONB30BAHNUN.

KnioyeBble crnoBa: noYyBeHHO-MeNMopaTUBHbIE, TMAPOreonorMyeckne yCnoBus, ApeHaxHas ceTb, rnybuHa, paccros-
Hne Mexay HUMHn, «Kputnyeckasa rny6v|Ha 3aneraHnda rpyHToBblX BoA», TEXHUKO-OKOHOMUYECKOE, NHXEHEPHO-TEXHOOIMN-
yeckoe 060CHOBaHMe.

LUYPNAHIAH EPNTAPOA 30BYPJIAP YYKYPNUIU

A. Pama3zaHoe
AHHoOTauusa

CyfropunaauraH eXKOHYUNNK MUHTaKaHUHE Xap X1 TyNpoK-MenmopaTus, rMaporeonoruk WapouTnuv xyayanapvaa Kyn nin-
nap pasomuaa UTU, noinxa-kmampyB MHCTUTYTNapW ToMoHuAaH onub 6opunraH Taxpuba, Ky3aTyBnapaa OfivMHraH MabilymMoT-
nap Ba xarnkapo mukécaa kabyn KUnuMHraH Hasapuin éHaolumiinap acocuaa MaBxys 30Bypriap TUSUMHUHE YyKYprvru, opacu-
narn Mmacodanap “ep ocTu cyBnapu xaBnu’ YyKyprurmHu Hasapga TyTraH xornga TEXHUK-UKTUCOOUIA, MyXaHAMUC-TEXHOMOMMK
acocnall Ba nonmxanaltl, xap TOMOHNama Ba YyKyp acocrnaHMaraHnurin kang kunvHrad. CyB TaHKUCAUIM lWapouTuaa WypraH-
raH, LWypnaHuLira Moiun xyayanapaa tapkanraH TynpoKnapHu spyuM rapomopd, rmapomMopd HaMmnaHuw TapTubun goupacuaa
TaHnall, MaBXy[ ep-CyB 3axvmpanapvHUHT MaxcynaopvrMHA OLLIMPULLTa UMKOHUSIT SpaTULLN TabKUAMNaHraH.

TasiH4Y cy3nap: TynpokK-MenuopaTue, rmaporeosiorvk LWapouTnap, 30Byprap TM3uMu, YyKkypnuri, opacugaru macoda, “ep
OCTU cyBrnapu xaBnu YyKypnuru”, TEXHUK-UKTUCOANN, MYXaHONC-TEXHOMOMMK acocnalw.

ABOUT DEPTH OF DRAINING ON SALTED LAND

A. Ramazanov
Abstract

One of the main requirements for reliable operation of pumping units is continuous monitoring, analysis of technical condition
and timely troubleshooting. Development of modern and perfect ways to determine the technical status of pumping units to
prevent the occurrence of malfunctions. This article presents the results of experimental research carried out in the laboratory
on the basis of scientific work. Using the recommended diagnostic system makes it possible to assess the technical condition,
improve performance and reduce the cost of repairing pumping units.

Key words: pump, aggregate, reliability, control, deterioration, experience, vibration, diagnostics, system, indicator.
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AKTyaanocn: Tembl. OpoLuaemble 3eMnn ABNSIOTCA
HauMoHanbHbIM [AOCTOSIHMEM W 0©asnCHOW OCHOBOM
YCTONYMBOIO pasBUTUS arpapHOro cektopa aKOHOMWMKH. [1oa-
TOMY BOCCTaHOBMEHWE 1 COXPaHEeHWe 1X NPON3BOANTENbHON
CnocoBOHOCTUN — BaxkHenLwwan [ocynapcTBeHHas 3agaya cdop-
mynupoBaHHaa B [locnaHuu [MapnameHTy cTpaHbl- Onui
Maxnucy [pesngeHtom Pecnybnukn LL.M.Mup3susesbim
(nekabpb, 2017) «... Heobxogumo paspaboTaTb KOMMIEKC-
Hy0 NporpamMMy AanbHenero pedopM1poBaHNs CENbCKOro
X03Aa1cTBa, Npuaasas ocoboe 3HavyeHne obecrneveHnto npo-
[OBONMbCTBEHHON 6e30nacHOCTH...» CTpaHbl [1].

AHanus pesynstatoB MHOFOMETHUX TeppuTopUanbHbIX
HabnioAeHN, 3KCMNepTHbIX OLEHOK CBUAETENbCTBYET O Cy-
LLEeCTBEHHOM M3MEHEHUN HanpaBneHHOCTU U MHTEHCUBHOCTY
MOYBEHHO-MENMOPaTMBHbBIX MPOLIECCOB HAa HOBOOCBOEHHbIX
MaccmBax MYCTbIHHOW 30HbI PecnyGrnmKn Npu BbINOMHEHHOM

MOLLHOCTM U CYLLECTBYIOLIEM YPOBHE OPraHu3auvOHHO —
TEXHWYECKOW 3KCniyaTauum rnapoMenopaTuBHbIX CUCTEM,
YCNOBUSIX BEAEHMUS CEenbCKOXO3ANCTBEHHOIO NPOU3BOACTBA
C COOTBETCTBYIOLUMM PEXMMOM OpPOLUEHWS, arpoTEXHUKN
BO3[€eNbIBaEMbIX CEMbCKOXO3ANCTBEHHbIX KynbTyp. OgHako,
HECMOTPSA Ha Hanuyve onpegeneHHbIX AOMYCKOB W pasnu-
YN MEXAY NPOEKTHBIMU PELUEHNSMN U Ka4eCTBY CTPOUTENb-
HO-MOHTaXHbIX paboT, B LUMPOKOWN NPON3BOACTBEHHON Mpak-
TUKE MPUHATbIE NPU TEXHUKO-IKOHOMUYECKOM 060CHOBaHMM,
NMPOEKTUPOBAHUM KOSNEKTOPHO-APEHAXHOW CETU NapameTpbl
B LienomM He obecneunnu ueneHanpasneHHOe onTuMarnbHoe
perynmpoBaHne BOAHO-COMIEBOrO PeXMMa MOYBbl 30HbI aspa-
umm.

MpakTnyeckaa 3HauMMocTb. /I3BECTHO, YTO NO 3aKOHY
TMAPOOMHAMUKN TPYHTOBBIX M MOA3EMHbIX BOA, yBENMYeHue
rmyObuHbI ApeHaxa conpoBOXpaeTcs Bo3pacTaHueMm obbema
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CTOKa C MOABELLEHHOW K HUM nrowaan. Tak, no pesynbsra-
TaM MHOTOMETHUX CTauMOHAaPHbIX HabMOEeHUA B HU30BbSIX
p.AMyZapbsi CTOK MO 3aKpbiTblM ApeHaM B OCHOBHOM ¢hop-
MUPYETCS 3a CYET IPYHTOBBLIX BOA, 3anerarolimx Ha rnybuHe
0,7-1,2 M nNoA NOKPOBOM CymnecYaHbIX U CYrFIMHUCTbBIX OTO-
XeHun. [Mpu opmMUpOBaHUM OPEHAXKHOrO CTOKa BRUSHWE
rMapoCTaTMYECKOro Hamopa HEeCKONbKO pa3 Bbille MO cpaBs-
HEHUIO C (PUNBTPALMOHHBIM MOTOKOM, (hOPMUpPYHOLLMMCS B
30He aspaumun. Ha HoBooCBOEHHLIX MaccuBax onogHom cTe-
N C CepOo3eMHO-IYTroBbIMU, CYIMUHUCTBIMU NMOYBaMW, rae Ha
rnybuHe 0,8-1,2 M 3aneralT r’MNCOHOCHbIE NMPOCONKK, Npu
rmybuHe gpeHaxa 2,5-3,0 M B (hopMUpPOBaHMM CTOKA y4a-
CTBYIOT (PUINLTPALMOHHBIE U TPYHTOBbLIE BOAbI, 3aneraroLlime
Ha rmy6uHe 8-20 m B nonoce wupuHon 40-50 m, npu rny6u-
He gpeHaxa 2,6—3,5 m — B nonoce wunpuHon 60—-80 m, a npu
rny6buHe 2,8—4,0 Ha 90—110 M. Mo BCcen BEpOATHOCTH 3TUM U
00ObsICHAETCA CPaBHUTENBHO HM3Kas 3PPeKTUBHOCTL pabo-
Thbl CYLLECTBYHLLNX APEHAKHBIX CUCTEM.

B paBHMHHOWM YacTu pecnybnuku ans TPaHCNOPTUPOBKM
CTOKa MepBuYHBbIX U cobupaTtenbHbiX ApeH NOCTpoeHa COOoT-
BETCTBYIOLLAS MPOTSHXKEHHOCTb MEXX035IMCTBEHHbIX (h=3,5—
4,0 m) n maructpanbHbix (h=4,5-5,0 M) konnekTopoB. B Hu-
30BbsiX AMyAapbu, OCOBGEHHO B CPEAHEM U HIDKHEM TEYEHUM,
rae B OCHOBHOM PacrnpoOCTpaHeHbl CynecyaHble U necyaHble
MOYBbI C MX BbICOKOW CTEMEHbIO BlAarOHaChILLEHHOCTU, CTPO-
UTENbCTBO W 3KCMIyaTauusi OTBOASILLEN CETU KOMMEeKTOpOB
BECbMa 3aTpyOHWUTENbHbI B OpraHn3auvoHHO-TEXHOMOrMYe-
CKOM TNIaHe.

C Havanom LWMpokoMacLUTabHbIX MHTEHCUBHBIX CTPOU-
TENbHO-MOHTaXHbIX PaboT B MYCTbIHHOM 30HE BO3HUKNA He-
obxogumocTb anpobaumn agekBaTHOCTM NapameTpoB Uppu-
rauMOHHbIX U MTMOPOMENMOPATUBHBIX CUCTEM, NMPUHATLIX NpK
NPOeKTUPOBaHUN Ha NpuUMepe OTAESbHbIX OMbITHO-NPOU3-
BOLCTBEHHbIX Y4acCTKOB, TeppuTOpuarnibHO PacrofioXeHHbIX
B pasfu4HbIX pavioHax C COOTBETCTBYHOLLMMU MOYBEHHO-Me-
NMOPaTUBHBIMU, TEONTOTMYECKUMU, TUAPOreOosIorMYecKUMn 1
apyrumn ycnosuamu. NposegeHHble B nepuog 1960-1973
IT. ONbITHO-NPON3BOACTBEHHbIE NCCreoBaHus, HabnoaeHus,
COMOCTaBMNEHUS UX Pe3ynbTaToB NO3BOMNMMM YCTAaHOBUTL Cre-
aywoulee [2]:

- Ha NyroBbIX CYIMMHUCTBLIX NoyBax PepraHcKoW AOMUHBI,
noacTunaembix Ha rmyouHe 0,7-1,2 M «LIOXOBbIMU» MPO-
Crnovikamu ONTUMarnbHbIi BOAHO-COMIEBON PEXUM [OOMMKEH
dopmMmpoBaTbesa npu rmybrHe ypoBHSA rpyHTOBbLIX Bog (YIB)
2,0-2,2 m, ry6uHe gpeH 3,0-3,5 M c paccTostHueM mexay
HuMK 150-300 m. Mpwu opocuTtensHom Hopme 6000 m3/ra u
€XEeroaHbIMM  3KCMIyaTauMoOHHbIMA  NMPOMbIBKAMU  HOPMOW
2500-3000 m®/ra BOAObl B OCEHHE — 3UMHMWIA Nepuon, OnTu-
MarbHO CTabWbHbIN BOAHO-COMEBOWN PEXUM MOYBbI 30HbI a3-
pauum yCTaHOBUTCHA B TedeHue 6-7 neT;

- Ha annBMarnbHO-NYroBbIX NO4YBax XOpe3MCcKoro oasuca,
noacTunaembix Ha rmyobuHe 1,5-2,5 M necyaHbIMy OTNOXEHW-
samu npu rmybuHe YI'B 2,0-2,8 m, opeHaxa rnyouHon 2,5-3,0
M C paccTtosiHneM mexay Hummn 200-300 m GnaronpusaTHbIN
BOLHO-COINEBOW pexum hopMupyeTcs B TedeHnn 3—4 net npu
OpocUTENbLHON HopMe xnon4vaTHuka 6000 mM3/ra n exxerogHom
3KCnnyaTauMoHHOM NnpombiBke HopMot 3000-6000 m3/ra paH-
Hel OCEHbIO I B BECEHHMWI Nepuros;

- Ha HOBOOCBOEHHbIX MaccuBax [onogHow cTenu ¢ nyro-
BbIMU CYIMMHUCTBIMM MoYBamMu Ha rmybuHe 0,5-1,2 m, noa-
CTUNaeMbIX rTMNCOHOCHBIMM Npocronkamu, npu rmybuHe YIB
2,4-2,5 m, gpeHaxa 2,8-3,5 M C pacCTosiHUEM MexXay HUMU

90—-180 M MOXHO AOCTUIHYTb OMTUMAIbHbIA BOLHO-CONEBOM
pexunmM B 30He aspauuu npu OPOCUTENbHOM HOPME XronyaT-
Huka 5700—6700 m3/ra n exxeroiHow aKcnyaTaLMoHHOM Npo-
MblBKe HopMor 3000—3500 m3/ra B TeveHun 6—10 ner;

- B 3aBMCUMOCTM OT CPOKOB OCBOEHUS U CTEMneHun 3aco-
JNIEHHOCTU MOYB MPOMbIBHAs Hopma B PepraHckon AOnvHe
OOmKkHa Obina cocTtaensaTe B npegenax 2000-12000 md/ra,
XopeamckoM oasuce 3000—-7500 m*/ra , HOBOOCBOEHHbIX Mac-
cuax lonogHown ctenu 4570—-44000 m¥/ra;

Ha onucaHHbIX Bbille OMbITHO-MPON3BOACTBEHHbIX y4acT-
Kax 1 B LUMPOKON NPOU3BOACTBEHHOW MPaKTUKE K COXaneHumto
«PYHKLMOHMPYIOLWNIA» TOPU3OHTANbHBIN ApeHax rmnyouHomn
2,5-3,5 M 3a ucTekwn nepmog nux sKcnnyarayum He obecne-
YN ONTUMAanbHbLIV BOOHO-CONMEBOWN pexuMm B KOpHeobuTae-
MOW TOJILLE 3aCOfIeHHbIX No4B. B aToN CBA3M HanoMuHaem,
4YTO rOPU3OHTAasbHbIN APEHaX KaK rmapomMennopaTtMBHoOe UH-
XXEHEepPHOe COOpYXEeHWe He YMeHbLUaeT CoAepXaHue BOLHO-
pacTBOPUMBbIX TOKCUYHBIX NS pacTeHu corneu, a cosgaet
NULWb YCrOBUSI B MOYBE AN UX BbIMbIBAHUSA HUCXOASILLUM
PUNBLTPALMOHHBIM  MOTOKOM BOAbl NPV NPOMbIBKaxX M Mpo-
MbIBHOM peXVMe OpOLLEeHNS BO3aenbiBaeMbIX KynbTyp.

Cyas no KONMMYEeCTBEHHBIM U Ka4YeCTBEHHbLIM MoKasaTte-
NAM, CO3faBLUENCcs B OCBOEHHOW 4acTu MYCTbIHHOW 30HbI
BOZOXO3SIMCTBEHHON U MENWOPATMBHOM CuUTyauun BbIOOp
cocTaBa U MOLLUHOCTM arpo- v rmapoMenimopaTtuBHbIX Mepo-
NPUSTUIA NO PerynupoBaHnio BOAHO-COMNEBOro pexunma noys
30Hbl a’spauumM C TEOPEeTUYEeCKOM W ISKCMEpPUMEHTarbHON
TOYKM 3peHusi Obin HegocTaTodHo obocHoBaH. IMpu nx Tex-
HUKO- 3KOHOMMUYECKOM OOOCHOBaHMM, MPOEKTUPOBAHUNA U
CTPOUTENbLCTBE B LUMPOKOM MPOU3BOACTBEHHOM MacluTabe
He MPUHATBI BO BHUMaHWE BO3MOXHbIE U3MEHEeHWs Bogoobe-
CMEYEeHHOCTU TEPPUTOPUM BO BPEMEHM U MPOCTPAHCTBE.

C pacnagom Coto3a CCP n dhopmmposaHmem Corosa He-
3aBMCUMbIX [O0CyAapcTB B3aUMOOTHOLLEHWUSI CTPaH, pacnosno-
KEeHHbIX B OacceliHe Apanbckoro mMopsi npuobpenun cosep-
LLUEHHO HOBbIV NONMUTUYECKNIA, COLNANbHO-9KOHOMUYECKNU 1
cTpaTerMyeckuin cratyc. B yacTHOCTW, U3MEHUNCS U NPUHSAT
HOBYIO (POpPMY MOPSOOK WCMONb30BaHUA TPaHCTPaHUYHbIX
BOAHbLIX pecypcoB. CornacHo «MemopaHaymy», noanucaH-
HOoMmy rocygapctBamu LleHTpanbHon A3um BOOHbIE pecypchbl
bacceviHa pp.Cbipaapbs 1 AMyaapbsi pacnpegerneHbl cornac-
HO MpaBuilaM M 3aKOHaM MEeXOYHapOAHbIX OTHOLUEHWI MO
npupoaononb3oBaHuio. O6beM BoAbl, BbIAENSEMbIN B pamMKax
npaBun Y30ekncrtaHy He XBaTaeT Ans yAOBMETBOPEHUSA Mo-
TpeBHOCTM oTpacnen HapoaHoro xo3sicTea. Habnogaemas
B nocnegHue 35—-40 neT HexBaTKa BOAbl OKa3blBaeT BeCbMa
oTpuUaTenbHOE BIIMSHWE Ha YCTOWYMBOE (PYHKLMOHMPOBA-
HWe oTpacren HapoAHOro XO3sIMCTBa B LIENIOM U arpapHoro
CEeKTOpa SKOHOMMWKM B YACTHOCTMU.

Pesynbratbl MHOroneTHUX CTauMOHapHbIX, TEPPUTOPU-
anbHbIX HabMAeHUA U BbIGOPOYHBIX IKCMEPTHbLIX OLEHOK
CBUOETENLCTBYIOT 00 yBENMYEeHWUM Mrollagen ¢ pasnmnyHon
CTeneHbl0 3acoreHnsi Mo Mepe ymeHbLleHus obbema Boabl,
noaBaemMoro Ha opollaemble nons (BeretaunoHHble, Braro-
3apsAKOBbIE MOMNMBbI, SKCMITyaTaLUMOHHbIE MPOMbIBKW) B TeYe-
Hue roga (Tabnwuua 1) [3].

Mpn TEXHMKO-3KOHOMUYECKOM OBOCHOBAHUM U MPOEKTU-
pOBaHMM OCHOBHbIX MapaMeTPOB — MOLLHOCTU ApPEHaXKHbIX
cucteMm (rmybuHa, paccTosHue Mexay HUMK) B Ka4ecTBe Kpu-
Tepusi Oblna MpuHATa «KpUTUYEecKkasiy rnybuHa 3aneraHus
TPYHTOBBbIX BOA. OTOT MOAXOL OCHOBBLIBAETCS HA MPUHLMME
«... No Mmepe nogbema YI'B pacxoa Bogbl Ha CymMapHoe Uc-
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Ta6bnuua 1.
HuHamuka 3aconeHus u ydenbHol eodonodayu Ha opowaemyro niouw,adb (Ha npumepe omaoesibHbIX obnacmel)*
[NokasaTtenu CpenHe- n cunbHO3aconeH- YpenbHasi Bogonogada Ha opoluaemyto nnowanb,
Hble 3emnun, % ot obcneno- m3/ra B rog
BaHHOMW nnowagun
HanmeHoBaHue

o6nacreit 1970 r. 2010 . 1980 . 1990 r. 2000 r. 2012 .
Pecnybnuka KapakannakcTtaH 38,5 56,3 23700 15800 11900 14470
KalwkagapbuHckas 54 14,9 14100 12300 10500 10480
Byxapckas 26,2 36,4 15600 15200 12200 15750
Xopesmckasi 22,4 46,9 29900 17800 14200 16700
depraHckas 221 17,6 16800 14400 11600 10100
CblpgapbnHckas 25,7 36,6 13000 9900 13500 10400
[xnsakckas +) 36,1 15600 9100 10500 9890

* — B coctaee CblpaapbiHcKoi obnacTu

napeHve Bo3pacTaeT C COOTBETCTBYOLLNM yCUNEHNEM MUrpa-
LIMOHHBIX MPOLECCOB N ONACHOCTBLIO BTOPUYHOIO 3aCONeHus
nous». Mexay Tem, B onbiTax 1 HabnogeHnsx, NPoBeaEHHbIX
Ha TeppuTopusax € pPasfnnyHbIMUA MOYBEHHO-MENUOPaTUBHbI-
MW YCMOBUSIMU 3KCMEPUMEHTarbHO [OKa3aHO YBeruveHue
obbema BOoAbl NoAaBaemMol Ha none Afs OpoLleHns Bo3de-
NbIBaeMbIX KynbTyp B BEreTauuoHHbIA nepuog no mMepe rno-
HwkeHnsa YIB, HO konu4ecTBO BOAbI, pacxogyemoe mnonem
B paHHe-BECEHHWUI nepuog npu Bnaro3apsgkoBbIX MonmBax
N OCEHbIO MPU EXEerofHbIX 3KCnryaTauMOHHbIX MPOMbIBKaX
yMeHbluaetcsa [4]. Tak, no AaHHbIM MPOEKTHO-U3bICKaTENb-
ckoro umHcTuTyTa «Cpegasrmnposoaxnonoky, CowsHUXA
M odumumanbHO YTBEPXOEHHBIM «pPeKkoMeHOauusiM»  Ans
ycnosuii KOXHOW NOYBEHHO-KNMMaTu4eckon 3oHbl (FO-11-A)
HesaBUCUMO OT rMybuHbl 3aneraHus YIB, o6bem Bogpbl no-
[aBaeMoW B TeYeHUW roga noyTv MAEHTUYeH 1 cocTaBnseT
10800-10900 m%ra (Tabnuua 2).

Tabnuua 2

PacyemHbIl pexum opoweHuUsi No WUpomHoO -
knumamuyeckol 30He FO-1I-A

vapo- my6uHa YnenbHasa Bogornogava Ha rek-
MoZynb- | 3aneraHus | Tap opolwaemoi nnowazau, m%/ra
Hble YPOBHSA
pawoHbl | FPYHTOBbIX Bereta- BHepere-
BOA, M LIMOHHBbIN | TaUMOHHLIN | Bcero
nepuopg nepuog
1l >3 8100 2700 10800
\% 2-3 7300 3500 10800
VII 1-2 5800 5100 10900

B ncropuyeckom paspese Ha TeppuUTOpUsSIX rOCYy4apcTB C
cy6apuaHbIM, apyaHbIM KIMMaTOM BOLHO-CONEBOW PEXUM
NOABEPXKEHHbIX 32COMNEHUI0 3eMENb PErYNMPOBancst Ha hoHe
crneumanbHO NMOCTPOEHHbIX TMAPOMENNOPATUBHBIX COOPYXKe-
HWUA — CTPOUTENBCTBOM MCKYCCTBEHHOMO ApeHaxa rmyouHon
1,3-1,5 m (AsepbanpxaH, Typuwus, Y3bekuctaH, Eruner)
n 1,5-2,0 m (UHawns, MakuctaH, Kutain). C nomowpo 3TUX

OPeH cos3faBanuncb YCrnoBWS NOMyrmapoMOpdHOro yBrax-
HEHVS MOYBbl U FPYHTOBbIE BOAbI, 3arerallmne Huxe Kop-
HeobUTaemoro cros - 30Hbl aKTUBHOTO BOAO- 1 cornleobmeHa
NPaKTUYECKN MCKIoYanu Unn pes3ko yMeHbLuanu MurpaLmio
BOAHOPACTBOPUMbIX COMEN B BEpXHUE cron noysbl [5]. B na-
OOpaTopHbIX OMbiTax MO MOAEMMPOBAHUIO MPOUCXOOALLMNX B
aKTMBHOM Croe Bnaro- u coneobmeHa 3aconeHHbIX NoYB Npo-
LLleccoB, Ha (poHe 3aKpbITOro M OTKpbITOro ApeHaxa (IrOA,
(PUNLETPaLMUOHHbBIE TOTKM, MaTemMaTU4eckoe MpOorHo3mpoBa-
HMe) Takke Oblna NoaTBepXkaeHa BO3MOXHOCTb UX  LieneHa-
NpaBrneHHOro PerynmpoBaHns Npu rnyouHe NepBUYHbIX ApPeH
rny6uHon 1,3—-1,5 m.

MHoroneTHue onbITbl NpoBeAeHHbIe B PepraHcKon Aonu-
He [6], TypkmeHun [7] nogTBEPAUNN BO3MOXHOCTb NoMy4yatb
YCTONYMBO BbICOKUI ypOXam XrionyaTHuKa 1 Apyrux cenbcko-
XO3AMNCTBEHHbIX KyNbTyp NpU CBOEBPEMEHHOM U Ka4eCTBEH-
HOM TNPOBEAEHUN arpoOTEXHUYECKMX, arpoMennopaTuBHbIX
MEpPOoNpUATUIA Ha MaccuBax C MONyrmapoMopdHbIM U rmapo-
MOPMHbIM PEXMMaMM YBRAXHEHWS MOYBbI U MUHEpanu3aLmmn
rpyHToBbIX Bog 1,0-3,0 r/n. [Npu 3TOM 3a CHET NPOMBIBHbIX U
BMaro3apsiikoBbIX MOMMBOB B BEPXHEW YaCTW IPYHTOBbLIX BOA
co3JaeTcsa Crol peyvHbIX BoA («npecHas nopylikay). bna-
rogapsi 3ToOMy MPakTUYECKN MCKII0YaeTcs oTpuuaTtenbHoe
BMUSIHWE CONEN Ha PacCTeHMs] M3-3a HU3KOW KOHLIeHTpaLuu
NMOYBEHHOIO pacTBOpa Ha POCT M pa3BUTUSA BO3AENbIBaEMbIX
KynbsTyp.

B HM30BbAX AMyaapbu, Ha BTOPUYHO 3aCOSIEHHbLIX CTapo-
opoLLaeMbIX 3eMrIsX cambli BbICOKUIA ypoxan U3 panoHupo-
BaHHbIX COPTOB XIIOMYaTHMKa Mony4eH npuv rmybuHe 3anera-
HWUS ypoBHSA rpyHTOBBLIX BOA 0,8-1,5 m. Tak, B Xopeamckom
0asnce Ha 3eMnsX C NyroBbIMY CYrMIMHUCTbIMU NoyBamu 13 13
HabnogaembIx noner B 5 cnyyasax ypoxanHOCTb XJIonyaTHu-
ka npu YIB 0,8-1,2 m coctaBuna 40-45 u/ra, a Ha 5 yyacT-
kax — 35 u/ra npy opocuTenbHbIX Hopmax 1500—-2500 m®/ra n
2400-5000 m3/ra COOTBETCTBEHHO.

B KapakannakctaHe Ha cTapoopollaeMbIX fyroBbiX Cyr-
TIVHUCTBIX MOYBax M3 9 OMbITHLIX Nonen Ha 3 yyacTkax npu
YI'B 1,0-1,5 M ypoxanHocTb xnonvaTtHuka coctasuna 40-45
u/ra, a Ha 4 yyactkax — 35—40 u/ra. Npu aTOM OpocUTernb-
Hasi HopMa COOTBETCTBEHHO cocTaBuna 1600-3300 m%/ra n
1600—4200 m®/ra (Tabnuua 3).
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Tabnuya 3
ny6uHa 3anez2aHusi 2pyHMoe8bIx 800 U ypoxallHocmb Xson4amHuka*
my6buHa 3aneraHns rpyHTOBbIX BOA, M
Mokasarenu Xopesmckasi obnacTb Pecnybnuka KapakannakctaH
0,8-1,2 1,0-2,0 1,0-1,5 1,5-2,5

Konn4ecTBO OMNbITHbIX y4aCTKOB 5 5 3 3
OpocuTenbHas Hopma xnonyaTHuka, m/ra 1500-2800 | 2200-4700 | 1600-3300 3200-4000
YpoxalHOCTb XronyaTtHuka, u/ra 40-45 40-45 40-45 40-45
Konun4yecTtBo OMbITHbIX y4aCcTKOB 5 4 4 5
OpocuTenbHas Hopma xnonvaTHuka, m/ra 2400-5000 | 3200-4400 | 1600-4200 2500-4700
YpoxanHOCTb XronyaTtHuka, u/ra 35-40 35-40 35-40 35-40
KonnyecTtBo ONbITHbIX Y4aCTKOB 3 3 2 1
OpocutenbHast Hopma xnonyatHuka, m%/ra 2100-4600 | 1800-3400 | 1400-4200 2300
YpoxanHOCTb XronyaTtHuka, u/ra 30-35 30-45 30-35 30-35

* Mpumeyarue: Mo ganHbim - KKHUW3 — Kapakannakckuin HAW semnepenus, 1972—-1975 rr.
- CAHUWPW — CpepHeasnatckuit HAN nppuraumm, 1981-1983 rr.

BbiBoabl. B opollemoii 3oHe pecnybnukn, ocobeHHO Ha
0CBOEHHbIX B 60-rT. XX Beka MaccmBax C MICXOA4HO 3aCONEHHbI-
MW U NOABEPXKEHHBIMU BTOPUYHOMY 3aCOSIEHMIO MOYBaMU,
MOCTPOEHHBIN FOPU30OHTalNbHbIN ApeHax rmybuHon 2,5-3,5 m
(nepBuyHbIE 1 cobupaTenbHble) B LenoM He obecneunn ue-
neHanpaBrneHHoe perynvpoBaHne BOOHO-COMEBOro pexuma
MoYB 30HbI a3pauuun. B ycnosusix AemumntTHOro Bogonons3o-
BaHWS MOLLHOCTb [peHaxa LenecoobpasHo NMpoeKkTMpoBaTb

N CTPOUTb UCXOOS U3 HEOOXOOAMMOCTY NoaAepPKaHUsl YPOBHS
rPYHTOBBIX BOA Ha rnybuHe, obecneyvBatoller nonyrnapo-
MOPHbLIA MU TMOPOMOPMHBIN PEXUM YBAAXKHEHUSA MOYBbI.
Bnarogapsa atomy OyayT cosfaHbl pearnbHble YCNoBUSA AN
NOBbLILLEHVST MPOAYKTUBHOCTM  pacroraraemMbiX BOLHO-3e-
MernbHbIX PECYPCOB, YTO TakkKe NOATBEPXOAETCH OMbITOM Be-
[OEHNs1 OPOLLIAeMOro 3eMIefenms B CTpaHax, PacrnonoXeHHbIX
B cybapuaHOM 1 apyaHOM NMOYBEHHO- KNMMAaTUYECKOM Mosice.
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