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BBEAEHHE

Coserckuii Hapoad NoA pykoBoiacTBOM KoMMyHHCTHYes
CKOH MNapTHH BeJeT CHraHTCKYl co3uaaTtenbHyio paboTy
M0 NOCTPOECHHIO W YKPENJIeHHI0 MaTepHaJbHO-TeXHHYECKOH
0A3bl  KOMMYHH3MA.

HenpemeHHbiM  yc/JOBHEM A48 JaJbHeilllero nojgbe-
Ma BCeil COUHAJNHCTHYECKON SKOHOMHKH, POCTa MHU3HEHHOro
YPOBHS Hapoja fIBASETCH BLICOKOPA3BHTOE CenbCKOE XO-
anficTeo. [losromy XXIII cwesa KIICC “ymeana ocoGoe
BHHMAaHHE YCKOpPEHHIO TeMIOB pa3BHTHA 3TOil BaXHo#t OT-
pacii MpPOH3BOACTEA.

HosriM warom B ocyliecTB/AeHHH B3ATOr0 naprHei Kyp-
ca ABHaca madckuft (1966 r.) Ilnenym LIK KIICC, koto-
puif 0n00pHA MEpPONPHATHA NO IUHPOKOMY pAa3BHTHIO Me-
AHOpaUHH 3eMelb Kak OCHOBLI MNOMYYEHHA BbICOKHX I
YCTOHYHBBLIX YPOIKAEB BCeX Ce/bCKOXO3ANCTBCHHLIX KVABTYP.

B pasanuneix npupoaswix 3onax Coserckoro Coio3sa
KOMIJIEKe MeponpHATHIl no NOBHIUNEHHO NJAOAOPOANS BKJIO-
Yaer pasaH4yHble npHeMbnl Meaunopaumit. B pecnybaukax
Cpeanefi Asuu n 3akaBka3sbfl, rie ocyiuecrsiasercs 6ogb-
woe HPPHrauHOHHOE CTPOHTENbLCTBO, OJHOM #3 BaXKHCH-
WHX npo6JeM NOBbIEHHA KYJAbLTYPHI 3e€MJeae/Hd H Ha ee
OCHOBE YpoOXaHHOCTH dABAAeTcA npodnema Gopebul ¢
3aCONeHHeM OpOIIAeMbIX 3eMejlh. ITO MOMKHO - WJHCTPH:
POBATh CJACAYIOWMMH ZaHHeIMH, K3 obuwero dounga Gonee
9 MAH. ra MppUrauMOHHO NOAroToBJAEHHLIX 3eMeab B Co-
peTckoM Colo3e OKo10 4 MJIH. ra B TOM HJAH HHOI CTeneHH 3a-
coneHnl. Hanuune Takoro Koamnuecrea He(JaronpHATHLIX
B MEJHOpPaTHBHOM OTHOWIEHHH 3eMenb 0e3yCJaOBHO HAHOCHT
orpoMmublit ywep6 napogdHomy xossaiicTsy. Toabko morepi
XNONKA-Chiplla BCAEACTBHE CHHKCHHA YpPOMas Ha 3aconeH-
HBIX 3eMJIAAX COCTABJAAIOT eerodvo go 1—1,5 man. 1. Or-
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pOMHble NJOLLAAH NPHrOAHBIX K OpPOLUEHHIO 3EMeab H3-3a
3acoJleHns B Hacrosliee BpeMsa BooOlle HE HCNOJAb3YIOTCH
B CeJbCKOXO3slcTBeHHOM oboporTe.

Kak sunano, npobGaema GopbbBl € 3acojeHHEM N04YB
ABJAAETCA OJHOH u3 rjasHbelXx npobaem oblerocyaapcTBeH-
LOTO 3HAYeHHA W paspelieHHe ee HeoOXOAHMMO Kak Aas
VAYUIIeHHA OpollaeMBIX 3eMesb B HACTOALLee BpeMd, Tak i
aeMeNb MNEePCneKTHBHOrO CpOLIeHHA.

[To npopaGotke, npoBegeHHoii B 1963 r. ['unpoBoaxosom
CCCP, ua o6uweii njoutagy nerro 7,95 may. ra, HaMeyaeMhIxX
aas opomenns B pecnybaukax Cpeaneit Asuu, 3aKaBKasbs
u  Kowkuom Kaszaxcranme mna Omukaiwme 20—30 aer,
6,08 mau, ra, wan Bonee 75Y%, 3To 3eMAH, HYXKAAKOUIHECA B
OCVIIECTBJIEHHN ONpPele]eHHOro KOMMJeKca MeJHOpaTHB-
HBIX MEPONpHATHI 10 BBOAA HX B CeJAbCKOXO3ARCTBEHHLIN
oboporT.

KoMmnaekc MeaHOpATHBHLIX MEPONPHATHNA, HanpapJeH-
HEil Ha BOCCTAHOBJIEHHE NJOCJOPOAHA MOYB, YTpPaueHHOro
BeJeACTBHe 3acogennd, rpybo moxer OeiTh pasOuUT HA [Be
rpynnsl. [leppasi — arporexsHHuecKne H TIHAPO3KCHAyaTa-
LHOHUBIC MEPONpPHSITHA, HanpaBJeHHble Ha mnepepacnpeje-
JeHHe BpefHbIX BOJHOPACTBODPHMBIX cOJieH Ha MecCTe B npe-
Aenax HDIIHEIIIID-T‘[}}-'HTGBDﬁ TOJWHY H OorpaHH4YeHHe NHTaHHA
FPYHTOBBHIX BOJA M BOJHOPACTBOPHMbLIX COJeHd; BTOpas —
FHAPOTEXHHYECKHe MeponpuaTHs, obecrneynBaloliie U yCKo-
pHIOMINE MNEpPEeABHMKCHHEC coJiell 3a npeaebl PaﬂﬂﬂﬂﬂEMDﬁ
TEPpPHTOPHH WAN oa3uca. K nocsaeaned, B 4aCTHOCTH, OTHO-
CATCS pa3fHuHbIe BHIAL JpPeHaKa — OTKPBITHIA TCOPH3OH:
TAJbHBI, 3aKPBITLII FOPH3OHTAJBHLIA | BePTHKA/bHbI.

Onnako He Bce 3eMJH AAA HX yay4iueHHA oOR3aTenblio
TpebyioT ocywecTsaeHna 00eHx Tpynn MeaHOpaTHBHBIX Me-
ponpuaruii. B ofAHuX cayyaAx AJA BOCCTalOBJAEHHSA MJ00-
POAHS MOUB, YTPAUYEHHOrQ 2acojeHHeM, HAH npeaynpexpe-
lifs] BTOPHUHOTO 3aCOMEHHA NPH HX OPOLUEHHH HNOCTATO4HO
HpoBeactiia arpoTeXHHYeCcKHX H TIAPOIKCNAYaTaAUHOHHBIX
MEpONpHATHI, B APYTCHX — 3a4acTyio NONHTKE BBuAA
HOBBLIX 3eMeJb B Ce/IbCKOXO3fficTBeHHuA 0060POT M RX HC-
I101b30BAaHAe IAS TOJyueHHs ypoxan Oe3 COOpyMeHHH
HajexHo AcHCTBYIOUER cHCTeMbl [ApeHa)a MOMEeT OKOH-
HHTBCA Heyilaued.

3HayeHnHe jApeHa)a B MNOBbIUEHHH NJ0J0POAHA MOYB H
VPOMXANHOCTH  CceJibCKOXO3ANCTBEHHBIX  KYABTYpP BeChMa
BeJUKO, DT0 MOMHO BHAeTb XoTf 6B H3 TOro, 4To B XO-
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peamckoit obaactn YaCCP B pedyabraTe IUIHPOKOro CTPOH-
TeAbCTBA KOJJIEKTOPOB H JpeH H yJayuyulenua sojgoolecme-
YEHHOCTH B KOMMJEKCe ¢ APYrdMH MEpPOnpHATHAMH AOCTHI-
HYT POCT YpoMKa#HOCTH XJONMYaTHHKa 3a HCTeKluee
cemuaerHe nmoutd Ha 10 w/ra.

Llens macroaweft Gpowopsl —Ha npumepe [oJaoaHO#
cTeny, #BAsIOWENRCA OJHHM M3 KpynHeiilunX oOBEKTOB Opo-
WEeHHS H MeJHOpalHH He TOJBKO Y30eKHCTaHa, HO M BCeil
Cpenneit Asuu, 03HAKOMHTH C OCHOBHLIMH BHAaMH ADeHa-
Ja, NPHMEHAEMBIMH [AJs MeJHOpallHd 3acOoJeHHBLIX H MOoA-
BepKeHHLIX 34COJIeHHI0 3eMeflb, KaK COOPYMKAKTCH H IKC-
MAYaTHPYIOTCA OHH H KakKoe MeJHOpHpVIOllee AefcTBHE
OKa3blBaloT ApeHaxHble CHCTeMbl Ha 3acOo/IeHHble NOYBOs
FPYHTH H TPYHTOBBIE BOJHL,



MPHYHUHDBI 3ACOJIEHHA NMOYB
W AEACTBHE COJIEH HA PACTEHHHA

[Toa npoueccom 3aconedns nous B olwiem BHAE MNOHH-
MAeTCfl [pouecc HAKONIEHHA BOAHOPACTBOPHMBIX coOJell B
nouBeHHO-TpyHTOBON Toaue. Ho 3ror npouecc npossiafer-
¢ He Besjle, a JNIUL B ONpeJleseHHLIX MOYBRHHO-THpOreo-
JOTHYCCKMX N KAHMaTHUECKNX veaosnax. Tak, Ha 3eMHOM
lifape 3aCoJIeHHBI@ NOYBBI B OCHOBHOM MNpHypoveHnl K 00-
AacTAM C 3acVYIULAHBHIM (apHAHLIM) KAHMATOM, e Hcna-
peHHe C [OBEPXHOCTH MOYBBI H TPaHCNHPALUA PACTHTE/b-
HoH ¢iopoit HaMHoro Goablue TOrO KOJAHYECcTBa BJArH, KO-
TOPOe BO3BPALLAETCH Ha 3eMJi0 B BHAE aTMOChepHhiX
OCAAKOB,

Hpyris HenpeMeHHbIM ycaoBHeM 06pa30BaHHA 3aco-
JEHHBIX NMOYB ABJAETCA HEIOCTATOUHAR eCTeCTBeHHasa ape-
HHPOBAHHOCTL TEPPHTOPHM, A€ CTOK NOYBEHHO-TPYHTOBBIX
BOA HJN MOJHOCTBIO OTCYTCTBYET HJH OH oueHb caaboki. B
reoMophoorHyecKom OTHOWEHHH 3T0 OOBIYHO NOHHMKEH:
Hble YacTH penveda, rae rpyHTOBLIe BOAbl HaXomATcA OJIH3-
KO OT NOBEPXHOCTH 3eMJH M 0anaHc 3THX BOJA peryaHpyercs
rnapHpM o0pasoM ucrnapeHduemM H TpaHCnHpauwel (HampH-
Mep. GeccTOUHBIE MEXKTOPHbIE KOTJOBHHGLI, AOJHHE H JeNb=
Thl PCK).

OcnoBibIM HCTOYHHKOM 3AC0JIeHHA H NONOJIHEHHA CO-
NeBbIX 3anacoB CJOYXAT NPOLYKTH BbIBETPHBAHHA KOpeHs
HLLX ﬂﬂpﬂﬂ. H pda3iMblBa COMAHBIX sanexeil KOTODBIE B pacT-
BOPEHHOM BHAE mepeMelawTca OT ropHbix BO3BLIMIEHIIOCTEN
K HH3HHAM H Jalee K OeCcCTOUHLIM BRnagHHaM H KOTJOBHHAM,
rie OHH 1oJ AefcTBHEM CYXOro KMHMAaTa NOCTYNaloT B BepXHHe
rOPH30OHTHl NMoyBorpyHToR. MmenHo Takum olpasom npoucs
XOAHMIO H NMPONCXOAHT A0 HACTOMLLIEr0o BpeMeHH MOMNOJHEHHe
COeBRIX 3anacos B nmousorpynrax osnoaunofi crend. Tpawuc-
NGPTHPOBAKHHE PACcTBOPEHHBLIX co.efi 3nech OCYLIECTBAAI0Ch
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W OCYLIECTBJAAGTCA MOASEMHBIMH H MOBEPXHOCTHBIMH BOAA
Mi, cTexkawulumMu ¢ Typkecrauckoro xpe6Ta B ero OTporos
(rnasubiM obGpaszom B MOmuyio W LlenTpanbHyo wuactu
CTENH) W NOA3eMHBIMH BOA4MH CO CTOpPOHB YaTKaAbCKorv
xpebra (B ceBepHylo, crapoopomaemyw dacte crenu). [To
OPHEHTHPOBOUHKIM MOACHETAM, HCXOAR H3 MPHTOKA rpyh-
TOBBIX BOA B ['onoanyio ctent, pagHoro 90 M°/cek, ronosos
noCcTynieHHe BONHOPACTBOPHMBIX cojeR M0 opoweHus, ¢
yueToM uacruuHoro croka 8 p. Cuip-Ilapbio 0 Kbisbliky-
Mbl, cocrasiaae okoao 0,9—1,4 mau. 1. [Ipn stom sospact
ecTecTpeHHbiX cononyakos [onosnoft crend, Kak nonaraer
npodp. B. A. Kosna, wucuMmcafsieTcs OTpPe3KOM BpeMeHu
okono 3 teic ger. C HayaloM OPOLWIEHHS HCTOUHHKOM
HOMOJHEHHS COJIEBLIX 3anacoB CTaja ¥ OpOCHTEAbHAS
ROMa.

Berpeuaiomnecs B MoYyBOrPpyHTax, B FPYHTOBbIX H Opo-
CHTEJbHLIX BOJAAaX CcoMM B mnodasadwouem OoNbILIKHCTBE
cayyaes npeacraBasioT cobolt KoMGHHAUHHM TpeX KaTHOHOB
Na:, Mg-, u Ca:, KHCIOTHLIMH OCTaTKaMH coasHoil, cepHoR
M YroJbHOA KHCJOT, MpHuYeM nocjaeiHsd AaeT [ABa pAda co-
nefi — cpeanne (¢ aunonom CO"3) H KHcaAbe (C aHHOHOM
HCO’;). B peayabtate 3THX KOMOMHAUHA noayyawTcs cue-
ayiowne 12 conei.

NaCl — xnopucrwlit watpufi (nopapeHHasn couib)

MgCly — xnopHcTeii Maruuf

CaCl; — xnopuetwiit  Kaabuuh

NasSO4 — cepHokHcnbllt HaTpult (rnayGepoBa coilb)

MgSQO,— cepHokHcABIH Maruuit (ropbkas coJib)

CaSO, — cepHOKHCALIA KaablUui (runc)

Na;COy — yraekucasiin Hatpuh (copa HopMasbHan,
GenseBan)

MgCOj3 — yraekucabii Marauf

CaCOjy -- yraexkucaniit kanasuufi (H3BecTh)

NaHCOj; — apyyraekucislit HaTpuit (cola mnHTbepas)

Mg (HCO;) 2 — aAByyriaexkucasii Marvuf

Ca (HCO3)s— asyyrackuc/ibifi KanbuHil.

HanGonbmiyio TOKCHYHOCTL AAA KYJALTYPHbIX PAaCcTeHH#
npeacTaBafioT  HOpMadbHaa W JABYYrJEKHcsias - Coab
(NagCO; u NaHCO;), a Take Bce XJOpPHCTHIE CONH,
upHyeM  cambiMH  BpeanniMH  aBasiotea  NagCOp o
NaHCOs.

H3 cepnokucanix cogefi BpeiHbiMH Aas pacTeHdft fABan-
JOTCA coan HaTpHs H Maruus. Yro kacaerca rumca (CaSO,).
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0 BCileAcTBHe c1aboi pacTBOPHMOCTH OR ABJAAETCA Mj i
ritiecky OeaBpeiHBIM,

Cpeanue H KHCAbIE COJIMH MarHHs YroNbHOH KHCJIOTH B OT-
JdiuHe OT codefi HaTpua 006sagal0T He3HAYHTENBHOH TOK-
CHYHOCTBIO, 4 COJH KaJblUHA 3TOM KHCJAOTH, Tak e Kak #
cepHoil, GesBpeantl.

H3 nepeuyucaeHHblx Bbllle coJled B MNOYBOTPYHTAX, B
'PYHTOBBIX H OpPOCHTeNbHbIX Boaax [onoaHoRt cTenw npe-
uMyluectseHno pacnpoctpadedsl NaCl, NapSQy CaSOy,
MgSO4 u Ca (HCOs)o. Koanyecrso coneft kak B nouse, Tak
i B rPYHTOBLIX BoJaX ObIBAET BECbMa pas/IHUHLIM H B MEPBYIO
oyepelb OHO 3aBHCHT OT [JaBHOCTH BBOJAa 3eMefb B Cefb-
CKOXO3AHCTBCHHBIA O0OPOT H  KOMNDJAEKca nNpHMEHAeMBbIX
MeAHOpaTHBHBIX MeponpuaTHii. Ha semaax nasHero ocsoe-
HHL MPH AOCTATOYHOM XpeHae MOYBOrPYHTH H IPYHTOBBIE
BONLI, KAK MPAaBHJ0, COAEPIKAT TaKoe KOJHYEeCTBO CoOJIef,
KOTOpO€ [03BOJISeT BbipaluMBaTh MOYTH BCE KYJbTYpHHIE
pacreHun. HaoGopor, 2anacel cojledl Ha HEOCBOEHHBIX 3&M-
JAX, nepenorax M UeNHHE JOCTHrAlOT B BepXHEM ABYXMer-
poBoM cJjoe nouswl g0 600 n Gosee TOHH Ha rekrap NpH MH-
HepaJn3alHH TPYHTOBBIX BOA cBeimle 12—135 r/a.

Ina XapakTepHCTHKH CTeleHH 3acoieHHsl MoYB [puMe-
usiercst natnGanabnas wKana ¢ rpagaunsamu: cnabo 3aco-
JNeHHLe, 3aCOJIEHHbIE, CPe/lHe 3ACONeHHbIe, CHJIBHO 3aCOJIeH:
Hble H  cosonyakd. OTHeceHue 3eMenb N0 3aCOJGHHIO K
TOR HAH HHOM KAaTeropHH NPOM3BOJHTCA MO, COXEPKAHHIO B
HHX (B NpoueHTax OT Beca BO3AYWHO-CYXOfl MOYBH) MJAOT-
HOro OCTaTKa WM, APYFHMH CJOBAMH, CYMMbl BOAHOPACTBO-
PHMBIX COJell H HOHOB Xnopa, Kak Haunbosee TOKCHYHOrO
aHHOHA, H cepHO# kHcaoTh, B wacTHocTH, ana ycmosui INo-
noauoft crenn B B. denopos naer caenyiolue BeTHYHHEI
(Taba. 1).

TaGannal
Conepsanie o MATPOROM CADE MOYBH, 9% or
| B Beca BOSAVIIHO-CYXOR MouEW
CTeneny auconeNwy (104w  [33cOae-
WHA AOTHOM O00-
| TATYS XA0pa Jnepm! ERCNOTH
Cnalo saconenmsie . . | | v, 4—0,8 | 0,01=0,04 | 0,15=0,30
JacomesHuse . . . . ., [l 0,8—1,2 0,04—0,10 | 0,30—0,45
Cpeane zacoaennste , , | [] 1,2—1,6 | 0,10—0,20 | 0,45—0,60
Cunsto saconennue , . | [V |,6—2,0 | 0,20-0,30 | 0,60—0,80
Cogongass . o [ vV >2,0 =0, 6 =0,80



[To oTHOWIEHHKO K CONAM PACTEHHA B OCHOBHOM 1eJATCH
Ha ABe rpynne: rajdoHThl — pacTeéHHA 3aCOJEHHBIX MECTO
ofHTaHHM, Jerko npHcnocabnHBalolUHec K BBICOKOMY COAep-
WaHHIO cosiefl B noune, W TAHKOQHTH — PACTEHHA MPECHbIN
mectooOuTaHull, ofiaanaiouiHe CpPaBHHTENbHO  OrpaHH4YeH-
Holt ‘cnocoGHocTbIO  NpHClocabiauBaTbest K - 3aCONEHHIO.
Pacteuna nepsoit rpynnst o0pasyloT TaK Ha3biBAEMYI0 CO-
NOHYAKOBYI PACTHTENbHOCTb, AJdA KOTOPOH OTHOCHTEJABHO
BLICOKOE COfep)KaHHe coJeill B noyse ABAAETCA HEOOXOIH-
MbBIM YCJAOBHEM HX poOcTa W pa3BuTuA. ¥ FAHKODHTOB ¥e.
Kyla BXOAWT nojaasasiiouice OONbLWHHCTBO KYJAbTYPHBLIX
CeMLCKOXO3ARCTBEHHBIX pacTeHnil, BO3JeJbIBacMbLIX 4eno-
BEKOM, 34COJIEHHe co3jaaer HedJAaronpuATHLIC YCAOBHA A
HX HOpMajbHOro pocTa. Ppas3BuTHA MU GOPMHpPOBAHHA
VpoKas.

BeJquuuHa YPOXKAN  CeJALCKOXO3ANCTBEHHLIX  pacTeHufi
B YCJAOBHAX 3aCOJCHHA Onpeleasercs MHOTHMH NMPHYHHAMI
H B MepBYI0 OYepelb NPHPOAOH CaMOro pacTeHHs, a TaKKe
KOJHYCCTBOM M -KAYCCTBOM CoJed B nouyse.

Orpuuateabroe jcHcTBHE COJER HA pacTeHHe HaunHaer
CKAalLIBaTLCA yike ¢ MoMmenTa HabyxauHa W rpopacTaHuqA
cemenn. Haauune codeil B nouse MOBLIINAET BOJOYIEPIKH-
Baloulyio cnocoOHOCTh ee, H NOoYBCHHAS BJara CTAHOBUTCA
Manonoctynuofi aaa pacrenus. Tax, ecin Ha He3acOJeHHBIX
MOYBAX BOAOVAepMHBaloulad cnocobHOCTH NpH BJAXKHOCTH
noyss 18,3% coctasaser Bcero 2 at™, To npH crabom 3aco-
AGHHH W TOM JKe BAAMHOCTH Olia AOXOAHT yke no 18 atM, a
npH CltabHOM 3aconennd — ao 30 atM.

Beneaereue 3T0r0 no Mepe  VBEJHYCHHS COAGPIKAHHA
coJdefi B MoYBe KOJHYECTBO MOraouaeMof BOLBLI CEMEHaMu
34 eAnNiiLy BpeMeHH yOLiBaeT M npouecchl HaOyxasusa 1 ja-
Jee [ONRASHHA BCXOLOB Bre Gonee 3ajepxusaiorca. Kax
NOKAINIBAIOT MHOTOUHC/CHHBIE HCCAEOBAHHA, 3acofeHHe
nwapywaer .pce GH3INONOMHYECKHE H POCTOBbLIE MpONECCH B
paCTEH#siX. ¥ XnonuaTHHKa, HanpHMep, 3aMeTHO 3alepiKH-
peeTcs . npoxoxnende ¢a3 noces — BCX0AH — OyTOHH3A-
WA — llBETEHHE H HEeCKOJILKO Yyckopsercs ¢asa cospesa-
wua. Oanako B UeJAOM MNPOJOJKNITENLHOCTH NepHOAa OT
nocepa 10 COIPEBAHHA ypoxKaa MpH NOBLINIEHHOM COMEpHKa-
HWH conell yBeaunudpaercs. Hanpumep, 8B oaHOM H3 BereTa-
HHOHHBIX OonulToB, nposegennom Ha llewrpanbiol onbelTHO-
meanopatisnoi cranunn CowsHWXM s Tosoanofi crent
(A. T1. Cywxkeuuy) ¢ xaonuatankom copra 108-®, ysennye-
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uHe comepmanus xjaopa ¢ 0,025 po 0,046% u naotHoro
ocratka c 0,615 no 0,825% yaanHua0 MPOAQIKHTEIBHOCTE
nepHoda OT nocesa 10 HAacTynaeHHa dassl cospesatng y
S50% yuerHwx ;Jac*mmm co 114 1o 139 auefi. QueHb Harasl-
A0 BJAHAHHE coJel Ha POCT H passiuTie XAONUATHHKA BHIAHD
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Puc. ! PocT M passHTHE XJ074aTHHKA Ha PafiHyHO  3ACOTCHHBIX
yuactkax (no 5. fl1. Cm oeonr-ay):

| ~— CONOHYRKOBOE NRATHO, /I — OYeHL CcHILHEOE saconckue: 1] — cHaLHOe  3aconeHpe:
[V — cpeiies wmaconeune; V' — caafoe anconenme; Vi — ovais <32608 38CONEHEE.

w3 puc. 1, 3anmcrsobantoro v b. I1. Crporonosa. 3aece no-
Ka83aHO COCTORHHE p.".':IC"l‘{'_‘HI‘II‘::[ Ha KCOHel HwOH NnNpH pasfiH4-
HOM 3acoqeHHH nous s Muasckest crenn AaCCP.

ﬂpu 3ACOJTEHHH HapPpVYVUAETCH MHHEPAMbHOE NMHTaAHHE pa-
CTEHHH M NOHWMaeTcss oOMeH BEULECTB, B pe3yvabTaTe 4ero
3@METHO VMEHbIAETCA BLIXOJ CeabCKOXO3AHCTBEHHOR npo-
AVKUHH 4§ ee KauectBo. (Oaonako ToKcHuHOCTh coJefi B
K2BeCTHOMN Mepe 3d4BHCHT OT OKVALTYPEHHOCTH MNOYB H HX
foTeHuHanbHOrO naogopoana. Ha wmasonaofopoAnslx noy-
BAX OTpHLATedbHOE BANAHMHE coJjefl npossaAseTcda B 00b-
[eH CTeNneHd, YeM Ha BLICOKOOKY/LTYPCHHBIX. 3T0 Xopowo
BHIHO H3 npHBelcHHBIX B Tada, 2 1aHHBIX MO0  KYyJAbType
£A0MYATHHKAE.
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Copepienie b WETPOLOM Y cdopun- |

o Bucora -
CH0m: 0TS 1o pecTeHri poEaBlHxcA | Y pooxaRk
) e )fV1], | Spotoiae ma | CHpNE.
| RAOTHOT O ex ':"ﬂ““ pacTenl Wi
EAWPSE i coTATHS we /Y1 mr, l

Huskuf yposeHb NAOCAOPOANA (KOBO®R

DCBOEHHE)
0,012 | 1,148 ‘ 285 ; 27 | 218
0,033 | 1 '331 | 21’5 0.4 10,8

| " |

Cpeawnil ypoBenb naojgopoann (naphee
OCBOGHHE)

0,012 ‘ 0,544 | 41,0 |

8 | 8.8
0,031 ¢

5
1,285 | 27,0 | 3, 26, 1

Pa3nHuyHEe CeNbCKOXC3AACTBEHHBIE KYJbTYPH B CHAY
HX pasHhXx OHonorvuyeckux ocobGexHocTed o06Janalor
pa3fMyHOR COJeYCTONUYHBOCTLIO, npuueM, y OOJbWHHCTBE
HX C BO3pacToMm coseyeroiiuuBocTs nossliuaerca. Ma seex
CeNBCKOXU3BANCTBEHHBIX KyJAbTYp Haubosawliyio coaeyctofi-
YHBOCTb HMMeeT noiacoHeunHk. Kak nokasbiBalT ONbLITHHE
LaHHble, NpeleabHoe Colep/KaHHE HOHA XJlopa B METPOROM
C0C NouYBbl AR MOCEBOR MOACOAHEYHHKA He AO0JXHO npe-
Boliate 0,08%. Oonaxo u npun OoJee BLICOKOM 3acCOJEHHH
NMPH MoceBax paHHell BeCHOH yaaeTcs MOAYYHTL YAOBAETBO:
PHTENbHBIE BCXOALlI €ro.

Heckonbko MeHblUylo cosieycTOHYHBOCTD HMEET caxap-
wan ceekna — 0,056—0,06% Cl s metrpoBoM cnOe NOUBHI
Hdanee B nopalke yMEHbIWCHHA CONEYCTOHYHBOCTH CAEAyOT
copro (axyrapa), xJonyaTHHK, KyKypy3a H, HakoHed, Ji0-
uepua. [lns nochennefi npelenbHoe coaepkaHue xjopa B
KOpHEOOGHTaeMOM CJIoe NOouBbl, NPH KoTopom obecnevyHBaer-
Cfl HOpMaNbHOE Pa3BHTHE B PaHHHA Mepuod, COCTABJAAET
seero anme 0,015—0,020% CI.

[IpuBenesnble faHHbiE MO0 OTPHUATENBLHOMY AEACTBHIO
ccaell Ha KyaAbTypHule pacTeHusa obycacsausaloT neobxo-
LHMOCTb NpoBelEHHA KOMNJEKCa MeJHOPaTHBHBIX Mepo-
NPHATHH, OAHHM H3 COCTABJAANWHX KOTOPOro #ABAAETCA
IpeHa,
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OCHOBHbBIE BHIAbl JIPEHAA,
MPUMEHSEMBIE NJIF YJAYYLIEHHWA
BACOJIEHHBIX NO4YB, HX YCTPOHCTBO

H 3KCNJYATALLHA

B ofwemM BhIe noa ApeHaOM NOHMMAaeTcs mpolece
yAaJNeHHA H3 MOYBEI MOUBCHHO-IPYHTOBHIX BOA. TlosroMmy OH
OLNHAKOBO HeoOXOJHM Kak B paidoHax ¢ 3abo/iayHBaHHEM,
TaK # B palioHax, NoABepeHHbIX 3aconeHdio npy 0JH3KOM
3a/leraHHil YPOBHH TPYHTORbIX BOJA OT NOBEPXHOCTH 3€MJIH.
OnHako B OTJHYHe OT pPailoHOB, nojpep:xeHHblX 3abonaauu.
BAMHIO, JpeHa) 3acCOJeHHEIX H TNOABEPHEHHLIX 33COJEHHIO
jeMe/b NPH3BaH, HaApALY ¢ Co3flaHueM ONTHMAJLHOrO BOA-
HOFO PEXMHMA, 06ecneyHTh PeryJHpoBaHHe 3anacos cojejl p
MouBe 'H MOLAep:KalHe HX, B KOMNJEKCce ¢ APYruMu Mmepo-
NMPHATHAMH, B TaKHX KOJiHyecTBax, KOTOPbIE HEe OKa3bliBaJu
6bl yrueTtaioulero JeficTBHA Ha POCT W Pa3BHTHe pacTennit,
[Ipn 3TOM OCHOBHaR pPOJib ApPEHA)Ka Ha 3aCOJICHHBIX 3eM-
NAX HMEHHO W BHAHTCA B OTBOJAE COJEH 33 npejenbl MeaHOs
pPHPYEMO  TEpPpPHTOPHH, TAK KakKk HHKaKHMH ApYrumH
MEPONPHATHAMH CHEJaTh STOr0 He MNpeicTasjasaeTca BO3-
MOMHLIM.

Jlpenax, KaKk MeToj] YJyuylleHHs MOYB B MeJHOpaTHBHO-
nebaarononyusslx pailoHax, HMeeT MHOTOBEKOBYIO HCTO-
PHIO. B ceabCKOX03AHCTBCHHOM NPOH3IBOACTBE OH HCNOAb-
30BaJCA HApoLaMH pasHblX cTpaH H KoHTHHenTOB. HlcTOpHA
pPasBHTHA ueJiOBEYecTBA 3aperucrpupoBana, a apxeoJord-
YECHKHe PACKONMKH NaMATHHKOB CTapHHDBI noITBEPAHJH
(paxThl MpHMeHeHHs ApeHa)ia Bo Bpemena PuMcKol nMne-
PHH HAH AaXe¢ HCCKOJALKO pdaHee HapodaMH CBPONEHCKHX H
43HaTCKHX CTpaH, B TOM YHCJE H NPOXKHBABWHMH Ha Tep-
PHTODHH COBpeMeHHBIX cpeaHeasHaTckux pecnybauk. [la-
JMeKHe npefKkil CORPeMEeHHBIX XHTened PepraHcKon AO0JHHBL,
Byxapul u apyrux sect, 6opschk C 3acojeddem MO4YB, pPbLTIl
Y3KHE MEJKHE OTKPLIThHIE KAHABB — «3aYPbl» HJAH «33KEUH»,
¢ NOMOILLIO KOTODHIX OTBOAHJH cosenble Boibl. Ilpenar-
HEl@ CHCTeMBl, KAK CPeACTBO yJyuuleHws 3emeb, OblIH H3-
secTibl japesueMy Erunty n Basunony, Muanu u Accupun.

B nacrosimee Bpems AN BOCCTAHOBJACHHA MIOACPOAHA
3ACONEHHBIX MOYB B OpPOIIAEMOM 3eMJIeAeNHl NPHMEHAITCH
TPH BHA4 ApeHaxa: OTKPHITbIi TOPH30HTA/bHbIA, 3AKPBITHIA
ropu3cHTaNbHBIl W BepTHKaAbHEIA. [lo npoaomKHTENBHO-



cTH AeficTBHA ApeHax, riaBHbIM 006pa3oM OTKPLITbIA, Ae-
JHTCS Ha BpeMeHHLIH H MOCTOAHHLIA (CHCTEMaTHUECKHH), a
no rayGHHe 3aknanKH — Ha Meakuii H rayGokuil.

OTKPBLITBIA FTOPH30HTAJIEHBIA APEHAX

HauGoabumee pacnpocTpaHeHHe H3 MNEpPeuHC/IEHHBLIX Bbl-
e BHAOB JpeHa)a Ha OpollaeMblX MOABEpP/KEHHHX 32CO-

nennio semasax Cpeaneit A3un M 3aKaBKa3bsl MMEET OTKpHI-
Thifl ropH3loHTaJbHBI ApeHax). Hanpumep, B Vabekucrane

HM obcayxupaercst cebiie 94% MeqHOPHPYEMBIX 3CMedb H
obulas npotaxKeHHocTs ero Ha | ausaps 1966 r. cocrasaa-
Jna Gonee 37 THIC. KM.

Cronb wWHpOKOe pasBUTHE OTKPLITHII TFOPHIOHTAJbHLIK
ApeHax nosayuusa OGaarofaps BLICOKOMY YPOBHIO MeXaHH3a-
LHH paboT MO COOPYIKEHHIO €ro H CPAaBHUTENIbHOH MPOCTOTE

yerpoficrBa W 3axcnayataunnu. Pasnoofpasne 3eMmJepoiiHos
TeXNHKH — OAHOKOBIUOBLIE H MHOMOKOBINOBLIE 3IKCKABATO-

pbl, KaHaBoKomaTeaWw H MNpoY.— TO3BOJIAET B HacTOAllee
BpeMsi CPABHHTENbHO OBICTPO NOCTPOHTL OTKPHITYIO. Ape-
HaMHylo cucreMy JioGbix paamepos. K TOMy e YCTpO#-
CTBO OJHOTO MOTOHHOTO MeTPa OTKPLITON APeHbl APH CyLLecT-
BYIOLIEM YPOBHE MeXauusaunu obxoantes B 3—4 pdsa ne-
esje YCTPOHCTBA MOMOHHOI'O MeTpa 3aKPLITON APEHB TOH
we rayGHHBL

(OTKpBITasi TOPH3OHTA/MbLHAR ApeHa npejactasBafser cobox
KaHaJ HJAH KaHaBy B 3eMJAHOM pycne TOR HAH WHOR - ray-
GiHbl, MPOXOAALHA B OT/NHYHE OT OPOCHTEJNbHOrO KaHana
no Haubojee TNOHHMKEHHHIM OTMeTKAM MeJHOPHPYeMoro
yuactka. OOwplyHoe momepeyHoe CeyeHHe OTKPLITOH- ape-
HBl — Tpanelus ¢ WHpHHOA mo aAxy Ao 1,0 M B 3aloMeHH-
eM OTKOCOB OT eJHHHuUHOTO A0 noayropHoro H Oosaee 8
3aBHCHMOCTH OT MexaHHuecKHX cBoficTe rpyHroe. B rpys-
tax GoJjiee MAOTHBHIX OTKOCH Kpyueé, B MeHEe TMJIOTHBIX —

noJioiKe.

[TepBHuHaa apeHa s 3aBHCHMOCTH OT (PHABTPAIHOHHLIX
cBORCTB MOYBOTPYHTOB M rayGuHbl camoil Apensl Moxer 06
CAYXMHBATE OAHH HJH HECKOJBKO MOJMHBHBIX - YH4aCTKOB. B
npAMOM 3aBHCHMOCTH OT AeHCTBYIOWEN™® rayOHHE H BOAHO-

* B ropHIOHTANLHOM [peHaxe pasnwyaTcA ofulam M JEACTBYIO-
woman (paboyan) rayGuusl apens. O6miaa rayOHHA ApeHu Onpejejfer-
¢H PACCTOAHHEeM OT MOBEPXHOCTH 3eMJH 10 AHa [peHH, 8 peficTeyman—
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(PHIHYECKHX CBOACTE MEJHOPHPYEMHIX MOYBOTPYHTOB HaxXo-
AATCA PAcCTOAHKA MeXAy ApeHamd. Tak, npn rayGuue ape-
Hbl OKONO 3 M MeXApeHHbEe PACCTOAHHA, KAaK NOKa3LBAIOT
ONLITHHE AaHHbie, HAKONJEH!Ibe B MEJHOPATHBHON NpaKTh-
Ke, B 3aBHCHMOCTH 0T Ko3(duunentoe duabtpaunn (K)
HEHHCARAKOTCA CACAVIOULHMH BeMHYHHAMH:

K M/ ey T MO APEHLA, M
%1 <200
12 200—250
FeD 300—400
=10 450550
=10 =550

Paccronnnn  Memxay ApeHaMu 3aBHCAT M OT HeoOxodM-
MOTl CKOPOCTH MOHHMXeHHA YpPOBHA FPYHTOBHX Boad B TOT
uan HHoft mepnod. Yew OuicTpee Tpebyercs OnyCcTHTh FPyH:
TOBHE BOJIbl, TEM 4Yallle A0AMEH YCTDAaHBAaTLCA JpeHaX.
[aa  Ha3HauyeHHs MeKAPeHHWY PAacCTOAHHA Hapaly ¢
ONBLITHHIMH AAHHEIMM 0DHMEHAKT pa3NHYHLEIE pacyeTHLle
GopMyan.

Fay6una nepeHyHol  cHerematiyeckn  palortalouled
fipeHbl Ha 3aCOACHHLIX H NOJABEPMEHHLIX 3aCOJEHHID 3CM-
A8X 00ycroBAHBaeTCA  HeoOXOAHMOCTLIO CO3/1AHHA [0CTA-
TOYHOrO FHAPOCTATHUECKOro Hanopa B CJAOE CPYHTOBHIY
BO4 ANA OTTOKA HX B APEHbH H MNOALEPMAHHA CPYHTOBLIN
BOA B TeYeHHe BCEro NepHoAa HHIKe TAKOro KpPHTHYECKOra
VPOBHA, NpH KOTOpPOM, Kak ykaaupaer B. B. ®enopos, npo-
liecchl 3aCOJIeHWA W PACCOJIEHHA NMOYBLI YPAaBHOBELIHBAIOTCH.
ilan GonblumHCTBA CcTapoopollaeMbiX 3eMedb AONYCTHMbIA
YPOBEHb 3a/IETAHHA FPYHTOBBIX BOA COCTaBAAET, B 3aBHCHMO-
CTH OT COAEpKaHHA COJell B FPYHTOBOR BOJE, BeJHYHHY OT
1,5 no 2,5 u Gosnee merpos OBwiuuo aeficTeyiomwan raybuua
NepPBHYHON NOCTORHHOA JApeHsl npuuuMaerca Ha 00 ™
Goablue AONYCTHMOrO YPOBHA FPYHTOBBIX BOA.

Oraenbnbic noaesbie ApPeHuL! OGBLEAHHAIOTCA KOANEKTO-
poM-coGHpaTenemM, HMCIOWIM HECKOABKO  OOJbIIYID, YeM
Apensl, ray6HHy aas oGecnewexus cBoBOLHOrO OTTOKa BO-
asl. Ipynna apen-coOupatenefi H MarHeTpajibHHIX KOMIEK
TOpoOR o6pa3yeTr KONJEKTOPHO APEHAMHYID CHCTEMY.

071 MOBEPXHOCTH 2eMAR A0 rOPH3OHTA BOAW B Apexe. C yBeaHueHHeM
aeficrayowed rayOuEs Meanopupywan sPPexTHSHOCTH ApeHasma no-
ButaeTEN.
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Hapaay ¢ npoctoroft ycTpoficTBa OTKPLITaA rOpH3OHTAAb-
Haf KOJJIEKTOPHO-ApeHa)XHas ceThb, B OTJNHYHE OT APYIrHX

BHAOB JlpeHaxa, CPaBHHTEAbHO MNpPOCTa B SKCHJAyaTalHi
(xors u Tpefyer JoabLIMX 3aTPaT) H NOJHOCTBI JOCTYMNHA
AnA KOHTpoan 3a paGorofi. BmecTe ¢ TeM OTKpBITH# Ape-
Ha) obnajnaeT W UeNLIM PANOM HEJOCTATKOB.

OaoHuM W3 raaBHBIX HEJOCTaTKOB fBJfAETCH TO, HTO
OTKpLITHE ApeHu B BHAe Oonee HAH MeHee ryOOKHX KaHa-
JIOB CO3JAI0T 3HAYHTENBHYI0 MOTEPIO OpomaeMoli MACLLAIH.
Tak, 8 Tonoauofi cTenH NoA OTKPHLITHIM JpPeHAXKoOM H 3a-
IHTHBIMI  nosocamu  Tepaerca or 6 go 10% wanGonee
UeHBIX B MEJHOPATHBHOM OTHOLIEHHH 3EMENb, PACHO0MEH-
HEIX ¥ JAPeH H KOJJEKTOpOB, Ifie BO3MOMHOCTh CE30HHOR
pecTaBpanHH 3aCOJMEHHA MpPH COOTBETCTBYIOLIEM PpeXKHME
OpOLUCHHA 3HAUHTENBHO MEHblUE, YeM B CepelHHe Mexny-
apenbs. KpoMme TOro, OTKPLITHIH APeHaX NPenATCTBYET WIH-
POKOfi MeXaHH3aUHH CeNbCKOXQ3AHCTBEHHOr0 MPOH3BOACTBA
oco0eHHO TaM, rie N0 MeJHOPaTHBHEIM M THApPOreoJoruye-
CKHM ycaoBHAM TpelGyercAa ycTpanBathk ApeHnl 4acto ApYyr
OT apyra, Hanpumep, uyepea 150 M H MmeHee.

PYrHM HEAOCTAaTKOM OTKPHITOTO rOPH30HTAJABHOIO
ApeHaXKa fABJAETCA CA0MHOCTE CTPOHTE IbCTBA H 3IKCNAaYa-
TAUHH €ro B IPYHTaX, CKAOHHBIX K OMJbLIBAHHIO NMPH Hacwl:
wenuu nocnenanux Bofofi. OcobeHHo 3TOT HEAOCTATOK Mpo-
SIBASICTCA NPH PEKOHCTPYKUMH H yiayOJeHHH KOMJIeKTOpHO-
JApeHaX<HOW CeTH W MPH Pe3KHX HIMEHEHHAX TOPH3OHTA
BOAbl B KOJJEKTOpPax H [ApeHax, BbiSbiBaeMblX NepHOAHYe-
CKH cOpocoMm mpecHBIX OpPOCHTeNbHHX BoA. Pycaa oTkpwi-
Tolt ApeHa>kHoft ceTu npu cGpoce MpecHLIX BOJ MOABEpra-
IOTCA HHTEHCHBHOMY 3apacCTaHHi0 KaMbimoM, Kyroii, Boao-
pOCAAMH H APYro#l COPHON PacTHTENLHOCTLI), 4YTO TaK¥Ke
YXYAWAET CTOK MOYBEHHO TPYHTOBEIX BOZ,

Besmegcersie 3anaedus, 3apacraHns W fedopmaudd no-

NMepeyHoro ceveHHAa OTKPHITOH KOJAJNCKTOPHO-ApeHa)KHoH
ceTn pefcreyowan raybuna apeH nocToOAHHO H3IMeuseTcH, H

HepeAKO OHa H3 MEeJHOPHPYIOWIEro cpeacrTsa Npespallaercs
B HCTOYUHHK MOMOJIHEHHA CPYHTOBBIX BOA H YXYALIEHHA Me-
JHOPaTHBHOTO COCTOSHHA.

Kpome nocrosiHHOro cHcremMaTHYecKH LeficTByIOLEro OT-
KPpeITOro ApeHama, 4Ja OCBOEHHA M BBOJda B CeJbCKOXO-
3AHCTBEHHBLIA 0OOPOT CHJIBHO 3aCOJIEHHBIX 3CMesNb H COA0N-
YaKoB nNpuMeHAETCH BpeMenHulil apenax. 'aybuua Takoro
aApexaxa oObluno He npeswiwaer 1,0 M 1 OB pacnonaraercs
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HAMHOrO 4aule, 4eM MOCTOAHHBIA, NpHMepHO yepes 20—
80 M. OcroBHOe Ha3HaueHHe BPEMEHHBbIX ADeH — TOBLICHTH
sbdekT NPOMLIBHEIX NOJUBOB H YAaJAHTH KaK MoOXHO 6oab
e CoJeR H3 NaxoTuoro M MoANaxoTHOrO CA0eB MO4BLI NpH
nepBoHayaabHOi npombiBke. Hapesky BpeMeHHBIX Japel
OCYWECTBAAIOT KaHaBOKOMaTeAsMH U M0 OKOHYaHHH [PoO-
MBIBOK OHH JHKBHAIIPYIOTCA.

HecmoTpa Ha To, YTO OTKPBHITAA KOMNMEKTOPHO-ApeHa:K-
H&A CceTh BeChMa NMPOCTA B VCTPOICTBE, SKCOAyaTalHA M
nopaepxanHe ee B paboueM COCTOAHHH, KaK YIKe oTMeya-
Jock paHeq, Tpebyer GoAbLINX eXeroAHbIX 3aTpaTr cpelcTs
# tpyna. [Ipumepom onate-Traku MoxeT cayxuts [onoa-
HAA CTenk.

Tex, B crapofi 30ne OpolIEHHS eXeroflHo NojBepraior-
€A OvHCTKe M pemoHTy a0 13% obweit npoTAMKEHHOCTH
OTKpHTOrO ropH3oHraabHoro apexama. [Ipu stom B pane
omyuaes xeaaeMbM spgextT or ouHeTKH H yray6iaeHus He
nonyuaercs, xots o0beMBl MeXaHluecKoil OYHCTKH HOCTH-
rewT B oTaeabHble roast 1,56—3,0 mMaH. M® rpynra.

ilpHMepHO TaKOe e MoJoXKeHHe W B HOBOM 30He Opo-
weHHa. 3aeck, no gauuum B, B, /lyxosHoro, B 1965 r. 610
ouHileHo 192 KM OTKpLITHIX KoJuektopos. Of6veM 3eMasn-
Aulx pafot cocrasun Goaee 1,2 man. M3, wan B pacuere na
! KM — 6,5 »® rpynra. Hapsaay c stum na 1. V. 1966 r. us
1308 kM oTKpBITHIX KoaaekTopos 487 KM, BCAGACTBHE pa3-
AWYHBIX nedopmauuii, tpeGoBanm OUYMCTKH, CTOMMOCTb KO-
To0pof onpexeassack cymMmoit Goaee | maun. py6naeit.

lMosTomy H3BecTaa [JOpPOroBH3Nd SKCIAyaTallHk OT-
KPLITOTO TOPH3OHTAJbHOrO JApenaxa i HeBO3MOMKHOCTL npi
MOMOWH ero B JOMMHOH Mepe 3auacTylo peryJanpoBaThk
YPOBEHb TDPYHTOBLIX BOJ 3acCTaBJASIOT DPHMEHSATE Apyrue,
Sonee coBepleHHble BHALI APeHaKa — 3AKPHITHIT FOPH3OH-
TANbLHLIA M BePTHKAJbHLIA.

SAKPBITHIA NMPH3IOHTANLHBIA APEHANX

Creayiolwlum BHAOM ApeHarka, NpHMeHseMbIM A7 yayy-
WeHHA 3acCoNeHHLIX I NOABEPKEeHHLIN 34COJCHHI0 3eMedsb,
ABNAETCA 3aKpuITHl ropusonTaaenwifl apenax. [lo cpas-
HEHHIO C OTKPHITBLIM OH JHIUCH UETOro ps/jla HEAOCTATKOB M
ero OCHOBHOE MPeHMYLIeCTBO 3aK/J10uaeTcy B TOM, 4YTo Aeit-
CTBYlOWas FH}'QPHHE.. a paBHO H Meadopupyowui sddexr,
AOCTATOYHO YCTOMYHBLI BO BpeMeHH.
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3akpbiThie ApeHbl He OTHHMAIOT TNoJe3Hold opomaeMon
MJOLUIAAH B TOM KOJMHYECTHE, KAK OTKPLITble, H OHH He CTec-
HSIOT MeXaHH3AUHIO ceNbCcKoxo3siicTBeHHnX pabot. [Ipu 3a-
KPBLITOM ApeHaje HaMHOro MNoBbillAeTcs KYJAbTYpa CeJIbCKO-
X03fficTBeHHOro npoussoAcrtsa. Beaemcrsue TOro, yTQ B
AKPHITYIO JPeHaMHYI0 ceTh TMpAKTHUECKH HeBO3MOMeH
cOpoc OpocHTeNbHLIX Bol, KO3G@HUHEHT noJjesHoro necr-
BHA M MedHopHpyowaa 3(QdeKTHBHOCTD 38KPHITOH CHCTe-
Mbl B OTBOJle coflel HAMHOro Bulwe, 4eM oTkphiTofl. Kpome
TOrO, KAYECTBEHHO MOCTPOEHHA 3aKPLITAA  [ApeHaMHAHN
cerb TpedyeT MeHblle CPeACTB Ha NOANepIKAHHE ee B pa-
foyeM COCTOSHHH.

YerpoficTBO 38KPLITOrD ApeHaXa 3IaKJIOuaeTes B 3a-
HIadKE Hd GHPEII,E.‘IEHHDH Tﬂ}’ﬁHHE H PacCTOAHHAX TOHYap-
HLIX, KepaMHKODLIX, GetonnbiX, acHoOUEeMEeHTHLIX HAH ADY-
ruX TpyO UM MOA3EMHBIX XOAOB € KpeNVIEHHEM HX TAKHMH
vaTtepuanamu, Kaxk psanbifi KamMens, kupmuy u 1. n. Oana-
KO nochaeanne NpakKTHYECKH He BCTPeYaloTCH B opollaeMoM
3eMaeleqHH H B OCHOBHOM 3Jech pacnpocTpaHeH Tpybua-
ThiH JApeHarx.

[Tpumepom nauGojee npocToil KOHCTPYKUMH TpyOuaro-
[0 3aKPLITOrO APeHaXa MOMeT CAYKHTh ONBITHBIH ApeHam,
nocTpoennufl B Coaoanoll crenyu GAHS ¢T. AKaATHH (ObiBl,
cr. 3oqmoran Opaa) B 1928—
1929 rr. 3akpuiTolili gpeHax
3/1eCh BLIMOJHEH H3 KOPOTKHX,
pannoit 0,33 M, roHuUapHBIX
tpyd auamerpom or 100 no
300 mm OGes pacTpyfoB M
MY(T, VJIOKEHHLIX BIPHTHIK
APYT K ApYry HenocpeacTBeH-
HO Ha rpyHT. CThikK TpyO aan
npejoXpaHeHHs BMbIBa 4a-
CTHIL TPYHTa cBepxy ua 2f;
OKPVHKHOCTH OLIJIH NMepeKkpLITHI
TOJBIO.

Kak noxazanu Gonce uem
TpHALATINIETHHE HCCAeaoBa-
HIS, 3Ta KOHCTPYKIHA OKasa-
fach BIIOJHE YCTORUHBON JHIIE

B MJIOTHBIX TPYHTaX. B MeTKUX . o ocuosanite noa Apetia-
ONJBLIBAIOLUIHX TDYHTAX DPaC- e rpy6ul B BHIe Jomatoro JoT-
CTPOICTBO ApPeHAKHON JIHHHM Ka.

g—u8 17




Hayano HabaooaThCs ¢ MepBHIX JKe JeT SKCnAYaTaluHH, H 3T0
3aCTaBHJ0 NpuBErHyTh K YCTPOHCTBY OCHOBaHHA moj Tpybbl
B BHae jpoutatoro Jjorka (puc. 2). Hecmorps na To, uto B
pesyJabTaTe YCTpOHCTBA JIOTKA CMelleHHs W CABHrH Tpyd
NpeKpaTHIHCh MOJHOCTbIO, B FPYHTaX, CKAOHHBIX K OMNJILIBA-
HHIO, LefecoobpasHee NpHMEHATb TaKHe KOHCTPYKUHH, KO-
10puie obecneunBadn Obl MeCTKOe coeJlHHEHHE CTHIKOB OT-
neabnbx Tpy6. B uacTHoctH B noBoli 3one opomeHHs [o-

W EALTETITARTARREVLRR R
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Pue. 3. ®acounoe coegiiHeHHE Ko OTKMX
ApeHaMHLX TpYO.

JOAHOA cTenH B I[epPBhIe IOAbl CTPOHTE/bLCTBA MPHMEHANHCH
KopoTKHe acOouemeHnTHbie TPyObl c (packamu, BnojHe obec-
neyHBalIMMH CTPOry QHKCauHio CTHKOB (puc. 3).

JKecTkoe coelMHeHHe CTHIKOB ApPeHaxHBIX TPyO TakkKe
MOXeT ObITb JOCTHTHYTO pacTpy0aMH Yy KepaMHUYeCKHX
Tpy6 Han Mypramu y AAMHHBIX acbouemenTHhiX Tpy6. B
nocJAeNHNX QA8 MNOCTYMJEHHA TMOYBEeHHO-TPYHTOBLIX BOJL
cHu3y Ha '/3 oxpyxHocTH TpyG ycrpaupaioTcs uepes 10—
15 cM menn wHpHHOR 1—2 MM HJAH Kpyrable OTBEPCTHA B
3—4 paga aHaMeTpoM A0 O MM H PacCTOAHMAMH APYr oOT
apyra yepes 5—Ib cM. Opnako npu yerpoificTBe ApeHaxa
H3 AJAuHHBIX acOouemeHTHBIX TPyG cjeayeT oTaaBaTh npen-
nmouTeHHe AblpuaToil nepdopanuH, Tak KakK BCJAeACTBHe
yMEeHbIIEHHA NMPOYHOCTH TPYD WEenAMH B Tpolecce MOHTaXa
npoucxoauT GoasMiofi ux Oof.

B wacrosulee BpeMa BeAyTCA HCCAENOBAHHA MO NPHMe-
HeHHI0 78 3aKpLITOro -ApeHa)ka opolaeMbix 3emelb Tpy6
H3 CHHTETHYEeCKHX MaTepHaJOB — MNOJHITHJAEHA, KanpoHa u
JAPYruX, NO3BOJAKIWIHX CBapHBaTh TPYObl B AJAHHHEE MJETH,

HecMmoTpa Ha sBHBIE NpeHMyUlecTBa 3aKpbITOro0 ropH-
30HTAABHOrO JipeHa)a nepea OTKPHITHIM, 4TO OblJ0 A0Ka3a-
HO MHOTOJIETHHMH HCCJACLOBAHHAMH, [POBEJCHHBEIMH HA
ONBITHEIX cTaHuuax 8 [Noaoanoi crenu (¥3CCP) n na My-
raud (A3CCP), u3-3a oTcyTcTBHA CrelUHaJbHBIX MaMHH
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AJf ero CTPOHTENhCTBA M BHICOKOH CTOMMOCTH PYWHBIX pa-

GoT 3TOT THN JpeHaXa J0Jroe BpeMsd NPpaKTHYECKH e HMEN
pacnpocTpaHeHHA B OpowWwaeMoM 3eMJEedEe/HH. M Toavko B

1957 r., goraa cotpyaunkamu [onognocrencTposl GLII CKOH-
CTPYHpPOBaH H H3rOTOBJEH CHOGLHAJbHBIH APEHOYKAaAUHK,
3aKpBEITOMY ApeHaMy Ha OpoOlaeMbIX 3eMJAX OTKPHIIACH
«3ejleHas yaHuas.

Hpenoykaaauuk Kosetpykunu [onojHocTencrpos npea-
¢rasiger cobGofi arperat, cocTOsilHft H3 cepHilHO BHIMYCKA-
eMOT0 MHOTOKOBIIOBOTO 3KcKaBaTopa JTY-353 ¢ HECKONBKO
H3MeHeHHBIMH palouMMH oOpraHaMmu H npuuenHoro obopy-
fNoBaHHA, BKAWuallero B ceba OesgoHHbIH OyHKep c Tpy-
0ONpoBOAOM, MOAAIOIWIHH MEXaHH3M C NMPHBOJAOM OT 3KCKa-
BATOpA, XOJLOBYIO 4acTh H MOJABEeMHOE ycTpoHcTBO (pHc. 4).
C 1960 r. nocae ycoBeplIeHCTBOBAHHA APEHOYKJIAAMHK Obla
MPHHAT B CEpHitHOE NPOM3BOACTBO. B HacTOsAllee BpeMa Bbi-
nycKalTcs TPH THna ApeHoykaanuuxos: [-251, I1-301 u
[1-351, nosponfiomive YKJAABIBATL JApeHaXnble TpyObl AMH-
roit ot 0,3 g0 0,7 M v gauamerpom or 150 go 300 MM Ha
rayOuHy (cooTBercTBeHHo Tinam)—2,5; 3,0 w 3,5 M, co
CMeHHOH npoH3BoAHTeabHOCTEIO A0 400 m. [Mpr neoGxomu-
MOCTH yKnagku TpyO Ha 6Goabwyio CayGHHy nojd APEHOYK-
NajiuHK OTpPLIBAETCA CheliaNbHOR KOPBITO.

e e 4 e o

Pue, 4. Cxema apenoyknapunxa J1-251.

3a oAMH NpPoX0on YCOBEPHISACTBOBaHHLII NpeHOyKnan-
YHK OTpHIBaeT TpaHinelo wHpHHod 0,6 M, yKnaabiBaer nof-
crunatouuil cnoit GrasTpa H ApeHa:KHble TPyOBl, NpoBepaAcT
KayecTBO YKJAaaKH TpyD, s3acbinaer JApeHa:kHble TpyOhi
(HABTPOM M NpeloXpaHHTeNbHBIM cioeM rpyHra. [Tpumene-
HHe APEHOYKJIAAYHKOB NO3BOJAHAO yxke B 1963 r. ynomutsb
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B HoBOH 30He opouwends [omomnoh crenu Oosnee 210 kM
2AKPLITEIX JpEH.

Oauaxko paboTa ApPeHOYKJAJYHKOB BO3MOMKHA NPH YK-
JajiKe TOJbKO KOPOTKHX TpyD M TaM, rje IpYHTOBhE BOAL!
HAX0AATCA rAYyGOKO MM FPYHTLI AOCTATOYHO YCTOHUHMBBIE.
[Ipn GauakoMm 3aneraHuil FPYHTOBLIX BOA HJAH HEOOXOAHs
MOCTH YKJAaLKH ANHHHBIX TPpy0 noka yCTpoOACTBO 3aKpLITO-
ro ApeHa)ka OCYLIecTBJAeTCA NOJyMeXaHH3HpPOBAHHBIM CHO-
coboM mo caenyioueii TexHosornd. Buauane 3KckaBaro-
poM, OOLIYHO «IpAarjfiiHOM», CTPOMICH OTKPLITas JApeHa c
otkocamu 1 : ] man 1: 1,5, 3atrem B ogHOM M3 OTKOCOB
BpyuHyi paspalaTbiBaeTcs AONOJHMUTENbHAd TpaHuies, B
KOTOPOH yKaaAbiBaloTesl (TakiKe BPy4Hylo) GuABTp B Ape-
Haxueie Tpybu. besycnoBHO, Takofl noaymeXaHH3HPOBaH-
Hblfl cnoco0 oOXOAMTCH  QOpOXKe, YeM YKJIalka JpeHbl
gpenoykaanunkom. Tak, ecan yerpoficTBo 0OAHOro NOroHHOTO
MeTpa JpeHbl MexaHHSHPOBAHHLIM cnocobom (Bez yyera
crouMocTH  TpyO, (pHABTPa, MNOArOTOBHTE/NbHBIX pabor H
COOpyKeHHui) CTOMT D2 KoM., TO MPH NONYMeXaHH3HPOBAH-
HoM cnocobe — 2 py6. 05 kon.

HecmoTpsi Ha TO, YTO 3aKpBITLIfi MOPH3OHTAJBHBIA Jpe-
Hax@ sBafgercs GoJiee COBeplUEHHBLIM, 4YeM OTKPBITHI, -ero
MOJIOMHTENbHbIE CTOPOHLI NPOABAAIOTCA JHIIE NPH YAa4HOM
nopbope KOHCTPYKWHH B COOTBETCTBHH C HMeIOUIMMHCH
NOYBEHHO-FHAPOreIOrHYeCKHMH YCAOBHAMH, BbICOKOKaye:
CTBEHHOM CTPOHTENBCTBE M Hajjexauleil akcnayaTauu.

Texnuyeckas SKCMyaTauHs 3akpbiTofi  ApeHakHON
CHCTEMBI B CPABHEHHH € OTKPHITOIl HECKO/BKO CJO0MHes, Mpu-
yeM, foad pabor, BhIMOAHAEMas 3eMJenojb30oBaTeseM Mo
NOAAEpKAHHIO JpeHaa B paloyeM COCTOAHHH, HAMHOIO
so3pacraer, ddpdexktupruas pabotra BEKPHITOr0 TOPH3OH-
TallbHOrO jApeHa)a BO3MOXHA, KOTJa SeMJeNoJb30BaTelNb
MOCTOAAHHO OXpaHAeT OT NOBPEXAEHHs HAPEHaXKHYIO CeTh,
CBOEBPEMEHHO OCYINECTBJAeT npopHIaKTHYECKHE H  pe-
MOHTHBIE MeponpuATHA. ToJAbKO B ITOM CaAyYae MOMHO
OMHAATb, UTO 3AKPHITHIA TrOpH3OHTaJbHLI apeHax Oyaer
HOpMaJbHO paboTaTh AJAHTCNbLHBIA CPOK H B COBOKYIHOCTH C
OCYILECTBASHHEM BCEro KOMIJIEKCA ATPOTeXHHYECKHX W
PHAPOSKCIIYaTAUHOHHBIX MeponpHATHA Oyzer cnocolGCTBO-
BaTh MOJYYEHHIO BBICOKHX H YCTOAYMBLIX ypOXaeB Bcex
CENbCKOX03AHCTBEHHMX KYJALTYP.

B oranune or oTKpHITON KOANEKTOpHO-ApeHaXHOt CeTH,
rae BCA CHCTEMA JA0CTynHa ANs MHCOEKUHH, B CHCTeMe 3a-
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KpPBITOro ropH30HTANLIIOrO ApeéHa)ka KoHTpoab 3a paboTof
OCYLLeCTBJAAETCH ¢ MOMOLULBIO CNElUHAJNbHBIX KOHTDPOJbLHBIX
HAH CMOTPOBLIX KoJaoaues (pHc. 5). 3TH KoJoAUL OGLIYHO
ycTpausalorest 13 acOOLeMeHTHLIX, KepaMHUECKHX HAH [py-
rux Tpy0 anamerpom 300—400 mm u Gousee H pacnoJjaraior-
ca na paccronuun 100—150 m oguu ot apyroro. JLas npeny-
NpejJeHHA 3alJeHHA JApeHbl KOJOLILBI

HMEIOT OTCTOHHHKHN rayOHHONI He MeHee
0,5 M.

Tak xak npoTAKEHHOCTb 3aKPBITOrO
FOPH3OHTANBLHOrO JpeHarka Ha mnoasep-
MEHHBIX 34COJICHHIO OPOIIAEMBbIX 3EMJAX
H3 roja B rojl yeeJH4yHBaeTcs, a jJocra-
TOYHOIO NPOH3BOACTBEHHOTO OMNbITA IKC-
NAyaTallHH ero noka He mMmeercs, caedy-
€T OCTAHOBHTLCH HA OCHOBHBIX BHAAX
HapyLWeHHR apeHa)ka, Moryuux obpaso-
BAThCA B Mpolecce ero paboTsl, 0 HX npe-
AyNpexaeHHH, a TakxKe Ha NpoCTeHLHX,
NOCTYNHBIX Beem cnocobax oOHapyxKenHs
MecT noBpexaennii. Bmecte ¢ TeM HYy®KHO
OTMETHTB, 4TO XapakTepul H BHIBI MO-
BpPEXAEHHA 3aKpHITOrO JApeHaxka AMa
pa3sHblX KOHCTPYKUHH OYIVT Pa3HBIMH.

B npenaxe #H3 KopoTKHX Tpy0, Ha-
nNpUMep TOHYapHBIX, KOrAd CTHIKH He
fiMeloT eTporoit Gukeaiui, Moryr Habmio-
,ga;:cﬁ HE]I{[)HH.T.IEH![F! ApenamHoi ﬂm:gg Oncrmoiiuk

PTHKaAbHON HJAW B FOPH3OHTAMbI y 2, iy
NAOCKOCTAX C YBeJAHYEHHEM 3a30pa Me- : -
1y cTbiKaMu Tpy6 uan Ges TakoBoro, cMe- HF'JE ; [Emléffﬁ:::}i
WIEHHA WM CABHT, PA3PYWIEHNE N 3auTe- oo oo
HHe IPYHTOM OTAe/NbHLIX 3BeHbes TpYO. HOM ApeHase.
Kpome mepeuncieHHb X BHAOB NOBpex/ie-
Hufl i gedopmauuil 3aKpLIThIX [ApPeH, B ONpe/le/eHHEIX YCJI0-
BHAIX MOTYT HMeTb MECTO NMpOHHKHOBeHHe KopHeil pacTeHni
B ApeHaxkHble TpyOu! Yepes HX CTHIKH HAW mepgopanuio u 3a-
Kynopka (sapacranue) Tpy0.

Bce: nepeuncaennnsie BHAL MOBpemieHHH JlpeHaxa H3
KOpPOTKHX Tpy0, 3a HCKJAOUeHHeM NocjaelHero, SBJAAIOTCA
CAeCTBHEM HAapyIUEeHHH TeXHOMOTHH B MpOLLECCe CTPOHTEIb-
¢TBA MJH PEMOHTAa [pEHaXa WIH CJeJICTBHEM BO3[EHCTBHA
B TOH WAH HMHON (opMe NMOBEPXHOCTHBIX OPOCHTEIBHLIX BOJ
H SHAYHTEABHO pewe aTMmocdepHsIX OCAIKOB,

H
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HMckpupienne apenaxuolt AMHHM B BepTHKAABHON HJN
FOPH3OHTAALHOA NJOCKOCTAX MPOHCXOAHT B OCHOBHOM H3-3a
NAOXOH YKAAKH APEHaXkHwix Tpy6 BO Bpems CTPOHTENb-
CTBa HJH NPOH3BO/ICTBA PEMOHTHLIX paloT, ¢ OAHOI CTOpPO-
Hbl, H NPH HepaBHOMEpPHOMN OCajake rpyHTa noj tpybamn Hiau
HeMpaBHAbLHOH 3achinke Apenul, ¢ Apyroft croponusl, [lpn
pyuHOil YKJaAKe APeHaKHLIX TpyO B rPYHTax JErkoro Mexa-
HHYECKOro COCTaBa H CKJAOHHBLIX K ONJLIBAHHIO HCKPHBJACHHE
ApeHax<HON JIHHHK NPOMCXOAHT B PE3Y/bTATE Pa3KHKEHHA
OCHOBaHHA noj HoraMu paGounx. Camo no cebe HcKpHBAe-
HiHe APEHAMHOW /NHHHH B TOPH3OHTAJLHON MJAOCKOCTH MOY-
TH He yxXyawaer pabory 3akpuiTolli ApeHsl, €CAH OHO
(HCKpHBJIEHHE) He ConpoBOXAaelcs yBeJHUYEHHEM 3a30pa
MeMAY cThlKaMu Tpyb Gosee uem Ha 2—3 mm. Uro kaca-
eTCA HCKPHBJEHHS APeHa’)KHOM JHHUH B BepTHKaAbHOM nao-
CKOCTH, TO 3TOT BHA fAedopmaunn Bcerda, Laxeé B cayuae,
eC/IH He NPOHCXOMUT yBeNHueHHe 3a30pa Gonblue HOPMBI,
NPHBOAHT K 3aHJEHHIO OTAEJABbHLIX - YYAaCTKOB [PeHH H3-3a
YMEHbLWEHHA CKOPOCTH JBHXEHHH BOAM H TPAHCMOPTHPY«
OUeH ¢nocodHOCTH MNOTOKA.

Ecan e HCKpuBieune apenaxHON JAMHHH B TOPH3OH-
TaJbHOH H B BEPTHKAJbLHOM NJOCKOCTAX CONPOBOMKAAETCA
YE@JHYeHiteM 3a30pa MemAy CThiKaMH TpyG Goqbllie HOPMBI,
TO NPOHCXOAHT HHTEGHCHBHAA cyddo3aus (BMBIB) YacTHI
rpyHTa B TpyObl H 3auaeHHe UX, BNAOTb A0 MOJHOA 3aKy-
NopkH. B KoHeuHOM HTOre HCKpPHBJEHHA APeHaXKHOM JHHHH
NpHBOAAT K oOpa3soBaHHio cJedyowero BuAa gegop-
MAaUHH — K CMelleHHio W CcABHTY OTAeJbHLIX 3BeHbEB
Tpyo.

Mckpupaenus ApeHa)kHoit JAHHHM MOryT HaGai0faThes
H DPH ¥eCcTKOM (PHKCHPOBAHHOM COEHHEHHH KaK KOpoO1-
KHX, TaK H ANHHHBIX TpyG. [lostoMy Aas npeaynpexieHns
HCKPHBAEHHI ApenaxHble TPYOLl KakKk B mpoluecce CTpPoH-
TeJLCTBA JpeHaa, Tak U NPH MPOM3BOACTBE PEeMOHTHBIX
paboT Ha HeM J0/KHB YKA3ALIBATHCA W 3aCHINAaTbCA BeCh-
Ma TatenbHo. B oTaenbHmix cayyasix 3acbiNKy MOCTpoeH-
HOH apenul Ha 0,5—0,7 M NpoH3BOAAT BPYUHYIO,

Cmewenne uin CABHr OTAEJbHBLIX 3BEHbEB TPYG Habai0-
Aderca TOJABKO Ha ApeHax, CTHIKH TPYG KOTOPHIX HE HMEloT
CTPOrofi (pUKcauim W NpeHMyUleCTBEHHO B JIErKHX TpyHTax,
CK/IOHHLIX K onabiBaunio. OOpasosanue storo Buaa gedop-
MalnuH oGLIYHO MPOHCXOAHT ABYMA NyTAMH. B nepsom cay-
Hae BMBIB MacTiil rpyHTa cOOCTBEHHO IPYHTOBBIMH BOJaMH
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yepe3 yBeJHYeHHbIE 3a30pbl B CThIKAX NpHBOAHT K obpaso-
BaHHo KasepHw (nycroTbl) moa TpyOO#i, B . KOTOpYIO OHa
3aTeM onyckaerca. B nocaeayiouiem casur TPyO NPHBOAHT
K AadbHeAlIeMy YBeJIHYEHHI0 3a30pa Il K 3HAYHTENLHOMY
'MEHbLIEHNI0, BAJIOTL A0 Hyas, pabouero ceueHHs JIPEHbI.
O BTOpOM CNyuyae OCHOBHYID pPOJb HrpawT NOBEPXHOCTHEIC
BOAL!, rMaBHbIM o0pasoM HCKYCCTBEHHO nojaBaemMble Ha
IOJHBHON Y4aCTOK, KOTOphe MO KOPHEBBIM XOAaM HJH XO-
1aM 3eMmJepoes NpoHHKaloT B ApeHy. B Toukax Bxoaa ux B
TpyGy BCAEACTBHE 3HAYATENAbHBIX CKopocTeft H  GOJbIUHX
HanopoB npoucxoaut cyddozua rpvura c obpasoBannem
Kagepus. CMmeweHne ocefl aByx Tpy6 MOiKeT MPOHIOATH M
Ges o6pasoBaHUs KaBepHbl, HanpuMep, uﬁu HeKa4yecTBeH-
HOW 3achINKe ApeHbl mocje yKJaaku Tpy0. lipenynpexaeHde
jaHHOro BHAa nedopMaunH AOCTHraerca myreM mnoabopa
KOHCTPYKUHH ApeHwl W olGpartHoro ¢HabTpa HanGogee oOT-
BEYaloNHX MeXaHH4YeCKHM H (H3MYeCKHM CBOHCTBAM Me-
JHOpPHpYeMBIX MOYBOrpyHTOB. lak, AN ONALIBAKUIHX I'PyH-
TOB caMoii ueaecoofpasHofi GyaeT KOHCTPYKUMA C JKECTKOH
3a/1e KO CTHIKOB.

Mexannueckoe paspyllenHe oTAeAbHblX Tpy6 Habawona-
ercs, raasHbiM oGpa3om, B mecrax o00BaloB W NPOBAJIOB
FPYHTE, BLI3BAHHBIX jdeficTBHEM NMOBEPXHOCTHLIX OPOCHTEJb-
HBIX BOA. B otanune OoT npeasiayulero BHaa AeopmauHu,
rge KaBepHol 00pa3syloTca oA ApeHaKHBIMH Tpybamii, 3TOT
snn  Aedopmanun obycnosien oOpasoBaHHeM CBOAYATHIX
KaBepH 3a CYeT BLIMbIBA 4ACTHIL FPyHTa HEMOCPEACTBEHHO
nag tpyGoit n pexe c6oky.B koHedyHOM pesyJbTaTe NMPoOHC-
XxOANT o6Ban cBojauaTtoll KapepHbl, NPUBOAALLHA K paspylue
nno TpyO6u. Mexannyeckoe paspyuienie OTAeJAbHbIX 3BeHb-
eB TPyO TakK:Ke MOMKET MPOHCXOAHTH 3a CcYeT MOTepH MNpou-
‘hocTd TpyG npu TPAHCNOPTHPOBKE H YKJAajKe HAH 33 cuer
HapyleHHd TeXHOMOTHW B mWpolecce HX H3TFOTOBAEHMA.
OCHOBHBLIMH MepaMH NpeAynpeXxieHus paspyuienus Tpy6
$BEAAIOTCA KauecTBeHHA#l YKJaaJKa JApeHbl B mepHoj Crpo-
WTeJBCTBA M MEpOnpHATHA, npejoTBpawanoine cyqdosuio
IPYHTOB TFOPH30HT@ 3aKNafAKH ApPeHHl.

3aunende ApeHaXHBIX TpyO 3a cueT BMbiBA H OCaxle-
HHA yacTHIL rpyHTa B TpyGax M HapyuexHe HopMaabHoll
paGoThl ApeHbl MO 3TOH MPHYHHE 3a4acTyld NPOHCXOANT B
COBOKYNMHOCTH € JAPYrHMH OTMEYEHHBIMH Bbille nedopma-
usiMy. OHO MOMeT HMeTb MecT0 Kak B KOHCTPYKOHAX C
KOPOTKHMH, TAK W B KOHCTPYKUHAX C AJAHHHWIMH TpyGamu,
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rjie nocTynJeHWe BoAbl NPOHCXOAMT uYepes LIeJeBYI0 HJH
asipuatyio nepdopaunio (puec. 6).

Ina npenynpexkjaenna saijieHus oObMHO YCTpPaHBaeTcs
obpartHblil GuasTp n Gonee yacro (uepes 75—100 m) pas-
MEIaloTCA KOHTPOJbHBIE KOJOAUL ¢ orcrofinnkami, Kpo-
Me TOro, [Jisl MOBLILIEHHSI CKOPOCTH TEYEHHSI BOALI K ee
TPaHcnopTHpyiowei cnocoGHOCTH 3akpuiTOR Apene npuaa-

Pug. 6. 3anwrenne apesamuux Tpyo.

eTcA HecKoNbKo GoabliMfl YKJAOH, u4eMm 3TO Jedaercs [JA
OTKpBITO/. OGLIYHO B MeJHOpPaTHBHOH NpPaKTHKE OH COCTaB-
aser He MeHee 0,001. B nepHoa skcmayaTauuum 3auicHHe
MOKET OBITh NPeAYNPEeMACHO TePHOAHYECKON OYHCTKOM
OTCTOHHHKOB KOHTPOJbHBIX KOJOAUEB H NPOMBIBKON JpeHbl
yepes KOHTpOJbHble Koaoauul, [Ipu vacTHuHOM 3aHJIeHHH
ApeHaxKublx TPYG, MOKa HAHOCH HE YMJIOTHHJIHCH, MPOMBIB-
Ka ocyulecTsiferca COOCTBEHHO [ApPeHaXHBIMH BOJaMH ny-
TeM NepexkpuiTHA OTBepcTHA TPYyOLl B KOHTPOJBLHOM KOJOALe.
M CcO3LaHusd MOANOPA HA BLilUeJeKalwuX yuactkax Ha 1,0—
1,5 m. Tlocne oTkpoiTHA BOMIHA cnyuleHHOf BoAbl OOLIYHO
cMbIBaeT 3a oauy pas caoft uaa romuueoi 10—15 mm. Ec-
An caofi una B TpyGax Goabwe 15 MM, 3Ty onepauuio mpo-
JACJBIBAIOT HECKOJIbKO pa3 B 3aBHCHMOCTH OT CTeneHH 3aH-
jgennn. [lepen npombiBKofi H nocae Hee OTCTONHHKH KOHT-

pOJIbHBIX KOJOAUEB 00A3aTeabHO o4HwalTes oT uiaa. Ipw
JACTHYHOM 3aBHJAeHHH CHALBHO }"I'I-‘IDTHEIIHHMH HAHDCaMH

nocaefHHe npejBapHTe]LHO Pa3phIXIAIOTCA KPYraoi Meran-
Juueckoil werkoi (epuioM). TeXHuka npoTacKHBaHHA eplua
Oyner paccmorpeHa Hamn Huxe. [lo aannbiM 3apyGexmuof
MPAKTHKH, HeNJAOXHEe pe3y/bTaThl OYHCTKH OT YIJIOTHEHHHIX
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HAHOCOB JaeT NnpoMblBKa ApeHbl NOL AdBJAEHHEM C MOMOLUIbIO
CEeNHa bHBIX HAKOHEYHHKOB-PACNLIIHTE1SH.

[lpu cniowinoM 3aujeHuH APeHamHBX TPyOd CHABHO yn-
JOTHEHHBIMH HaHOCaMHu HJIH NpH 3dHJEHHH Boaee uen 21'13
AKHBOMO ceyeHus TPyObl OYHCTKA NMPOHSBOAHTCA C MOMOIUBIO
CHELHaNbHON «/J0KKH» M3 B3pPe30B, YCTPRHBAEMbIX HA 3aH-
AeHHoM yvacTke yepes 30—40 m. Onnaxo, ecan HanOonee
HHTEHCHBHO JaHJafAeMbleé ApeHbl HJAH YYaCTKH NOPOMBIBATH
MepHOLHYECKH, NOJHOIO 38HAeHHsi TpyO, Kpome chyuaes,
KOTjJa NPOHCXOAHT BHEsanHoe 3aunenue 13-3a o0BajoOB Kas
BEpPH, MOJOMKH [pPeHa){HbIX Tpy6 M T. m., MOXHO wH3Ge-
KaTb.

K nocnegnemMy BuAy jAedopMauHi 3aKPLITOrO COPH3OH-
TajbHOrO JpeHa)Ka OTHOCHTCHA 3apacTaHHe BHYTpPeHHeh no-
JNocTH TPyO KopHAMH., DTOT BHA AedopMaliH, TAK Ke KaK Ii
3JaH/AeHHe, MOXEeT HMeTh MeCTO B PasjHUHBIX KOHCTPYKLHAX
npeHaxa. B Zpenaxe H3 KOPOTKHX TpyG npoOHHKHOBEHHeE
KOpHeil NMPOHCXOAMT uYepe3 CTHIKH, B KOHCTPYKUHAX C JI/THH-
HEIMH TpyGamn — uyepes nepdopauuio, yctpaupaeMyio Ajd
HOCTYNJEHHA TPYHTOBOH BOJABI.

[TpoHHKHOBEHHe KOpHEH ApeBeCHOH PaCTHTEJNbHOCTH H
3aKynopka apeHa)<HbiX TpyO, Kak MOKasblBalOT HCCAEN0Ba-
WA, MPOMCXOAHT TNPH pasMelleHiH HacaMJeHwh Ha pac-
crofnHiul smenee 15—20 M or AMHHHM 3aKJalKH 3aKPbLITON
ApeHbl 1 KoaaexTopa. Beaeacrsue Bo3aMoX<HOro sapacra-
HIA JpEeHaKHBIX TPpyO MeJHOpHpPOBAHHE 3aKPLITHIM ApeHa-
JKOM 3eMeib, NpeiHasHaueHHbIX A5 MOCaAKH CajoB, MOMKeT
aBHTbCA Hes(hexTHBHEIM. B 3apyGexnoit npakruke (CLUA)
MeeTcs MpHMep, Korja i3-3a HeoOXOAMMOCTH 4acToH Mnpo-
YHCTKM ApeHa)Ka OT 3apacTaHia TpyGuaTble JpeHbl OblAH
3aMeHEeHBl OTKDPbITBIM,

Hapsiny ¢ KopHAaMIl APeBeCHON PACTHTEJIbHOCTI APCHANK-
Hple TPYDBI MOryT 3apacTaTh W KOPDHAMH COPHOH PACTHTE/b-
HOCTH, HAMpPHMEP, KOPHAMH Kambllud. DB cpasn ¢ 3TuMm B
NnepHos IKCNAVaTaluH ApeHaxa HalApCHHLIC noJiochbl, ec-
A TaKOBble ocTaloTcA, HeoOXoAHUMO perylapHo nepenaxu-
RaTh, NPHMEHss NPH 3TOM pasanunpie repOuuuab. B Ka-
yecTse NpecAvNperHuTenbHOH Mepbl MPOTHB 3apacTauns B
JKCMAYATALHORNBIA NeploA C/JeAYeT TaKKe MPHMEPHO pas
B rojl NpPOTackUBaTbh 4epe3 JApeHbl epll.

Mecta noppesjenuil n aedopmaunii 3aKpeiTon Ape-
Ha)KHOM CHCTEMBI MOTYT OblTh ONpPefeNeHbl  CAedYIOWHMI
npocTefiiimMK cnocofaMi, AAKIMMH, KaKk nokasanta anpo-
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Gauua Hx Ha onbiTHOM cHcrteMe B Jonotoft Opae, aocra-
TOUHO XOpollHe pe3y/bTaThl.

B cayuyaax, koraa Boja npoxXoAuT no Tpybas, Ha oaHOM
HAH HECKOJBbKHX V4YaCTKax BCJEACTBHE HEe3HAYHTe bHbIX
dedopMmaunit obHapyiBaercs MOANOP, B APEHY HJAH KOJ-
JEKTOp uepe3 KOHTpPOJbHble KOJOMILbI 3anyCcKaioT «napa-
WioT», npeiacrasasouil coboil neboablioil Konycoolpas-
HbIH MeWOoK, CIUHTHIN 13 TOHKOro Gpe3eHTa Wian apyrofi naor-
HOH Tkann (puc. 7). [Jduamerp «napaumora» AoAMXKeH OuITb

Koumponsubid UAL
CAMOMPOEDE MOADYE

Le JOO-200m
GG mecena .
T:_ HMRWMM | ‘ﬁ'
= ?ﬂcmﬂ JE.‘JL..E g.rmn L5

A
_-H'.ﬂ

Pue. 7. OnpegencHue MOCTa NOBPEMACHNHA 38KPLITOA  Apenb
¢ MOMOULBIO eNapaluioTas.

HeCKOJLKO MEHbUIHM HAH NPHMEPHO PaBHBEIM AHAMETPY Ape-
nHamHeXx Tpy6, Yepes kotopyw ow nponyckaercs. K «napa-
IWOTY» NPUBA3BIBAEGTCH WNAratr HWJAH NpouyHas TecbMa. 'Fr:-
YEHHE BOJABI YBAEKAET «NapaiiorT» H NPHBA3ZAHHYIO K HEMY
TeCLEMY, I OH ABHAeTCA, OKa He JofdeT A0 MecTa MOBpPeHK-
nenun. [locne ocTaw0OBKH «mapallioTa® Ha TechbMe Jenaercs
OTMETKa H ero H3rJekawT u3 apensl. Teneps, utobs onpe-
AANTE MECTOHAXOMACHHE NOBpeIeHHs, A0CTATOUHO 34-
MEPHTb NMPOIACHHOE «NapamioToOM» PacCTOAHHE Il OTAOKHTDL
€10 Ha MectHocTH. Ecan TecbMa npeaBapHTe/bHO pa3meye-
ita depe3 5—10 M, To Ana onpenejeHda Mecrta aedopMaititd
LpH -NMPOH3BOACTBE PEeMOHTHBIX paboT MOMKHO H HE Bbi-
TACKHBATL «napawioT» H3 apenn. B oTaeiabHblX cayuanx,
HanpiaMep, NpH MAJAOR CKOPOCTH JABHMXEHHA BOAL B Tpvhe
W HEAOCTATOYHOM pacxole 3anyckaercs CHCTeMa «iapa-
III0TOB», COCTOAWLAR W3 ABYX-Tpex # Oogee. HMuorpa 144
chopa BOAB K VBEAHYENNA pacXojlla BPEMEHHO Nepexpbipa-
I0TCA OTJieJIbHBIe YYACTKHY APEeHbl WIH KOAJeKTOpa.
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C noMouibio «napawiotas Moryt ObITh ONpefeneHul Me-
cra ¢ npocaakami TpyO na nefoJabUIYIO BEJHUHHY, MeCTa C
NPONHKILMMH B TPYyOB KOpPHAMH pacTeHHi nan 3abutbie My-
COpPOM, NMONABUWHM B ApeHy 4epe3 CMOTPOBbIe HWJAH  KOH-
TPOALILIE KOMAOAlL, & TakMKe NpoBe/leHa IKCNAyaTauHoH-
Hdfl OMHCTKA ApPCHAMHBIX Tp}‘ﬁ npit HX HE3HAUHTEABHOM
(HenoaHosm) sapacranud u 3awienun. das  storo nocae
BLIXOMA «napaliiora» H3 HHACICHKAULETO KOHTPOJABHOTO KO-
JA0AIlAa K TechMe TNpHBA3LIBAGTCA METaJJHYecKuil Tpoc, a

Eypolbere ckbamunbs d> 40-50um

Mecmo nobpemgehun gpenama |

Pug. 8., Onpejleienne MeCTa NOBPEXMASHUA 3dAKpPEITOL  JipeHsl ¢ No-
MOILLIO OypOBLIX CKBANCHH.

3aTeM ¥ MeTaJIMUeCKHil epil AHaMeTpoM, paBHbIM npuUMep-
no 0,8—0,9 guamerpa ounmaemoil apenaxnoi  TpyOul, o
NPOTACKHBACTCS HECKONBKO pas no tpybe no TeYEHHIO H
NPOTHB HEro.

Onanako, ecai no ApeHe COBeplIeHHO HeT ABHIKeHHS BO-
au (uTo nabaiogaeTcs npH 3HAUMTENBHOM — PacCcTpPoOHCTBE
ApeHa)ka HJAH noauofi 3akynopke Tpy0), mecra nospexie-
HHA MOTYT OLITL ONpefeseHsl ¢ NoMoLULbI0 OYPOBLIX CKBAKHH
(pne. 8). daa storo obbIKHOBeHHbIM mouBeHHbIM OypoMm
TOUHO MO UEHTPY APEHAXKHON JuHHH BIGYpHBAIOTCA CKBa-
WHHL A0 dpeHaxHbX TpyO n, ecan naj Tpybamu BoAbl HET
(nopmanbHan pabGora apensl — Gesnanopuntit Tpybomnpo-
BOA), TO AaHHBI YHACTOK APEeHH HAH KOJJEKTOpa HaXoaHuT-
ca B paGouem cocroanun. Fla yuactkax ke, rae apena He
pafoTaeT, ropu3oHT BoAbLl 00f3aresbHo OyAeT HAXOAMThCH
Hal ApeRakHbiMi Tpybamu. Jlauubli MeTOA NO3BOJIAET
OLICTPO H JIOCTATOYHO TOYHO (B npepenax 2—3 M) ompene-
JUTb MecTo nospexciacuusi. B nocaenyiouiem rocae npose-
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UeHNs peMOHTHBIX pabor OypoBble CKBAMKHHB TILATENLHU
TAMNOHKPYIOTEs (3a0HBAIOTCA) MATOH AHHOIM.

Kpose nepetmncacHunx npocTeXx MeTo10B, CVIUIECTBY-
10T 11 GoJeC CA0KHLIE, HA KOTOPHIX Mbl 31eCh HE OCTanas-
JdpaenMcn.

Tak kak paboTa 3aKpbiTOil APeHb B NPHILHNE HHUEM
He OTJNYAcTa OT f}TthTTHﬁ. TO H Ha3Ha'leHie r'."E'ln"ﬁl's'Hh!.
MEA/APEHHLIX PACCTOAHNA 1 PYruxX napaMeTpos npous-

BOANUTCA Tak Me, Kak I 1A OTKPLITOrO ropH3IOHTAABHOID
jipenaxa.

BEPTHKAJIbHBIA NPEHAM

Hecmorps va ABHBIC lpeHMyUIECTBA 3aKPHITOrO TOpH-
S0HTAIBHOrO Apelaa nepel OTKPLITHIM, KAK TOT, Tak 0
APYTroil B ONpEAeJeHHbIX TFHAPOreoNOriecKiX n JHToJ0MH-
MeCKHX YCIOBHAX, HAMPHMEp, PH HAJTHYNI Bi MEJNOPHpYE-
MOM  OObCKTE HAMOpPHLIX  MNOA3EMULIN  BOJ 1 BEPXHNX
Meako3eMoB MollHocTbio Goaee |0 s, moryr okasatbes ne-
AOCTATOYHO 3PPEKTIBHLIMI, 8 HHOI/LA 1 IKOHOMIIUeCKH A0pO-
FHMI 13-332 HeoOXoanmocTH ycTpodcTmRa rayBoKHX ApeH ©
MEALMH MEHKIAPCHHLIMI paccToAHUAMH, B Tix cayuasnx,
0CcOBEHHO, KOra Me1ko3eMbl MOACTHAAIOTCA XOpolio npo-
HHIAEeMBIMII TaJeuHIKaMil HJAH KPYNHO3EPHHCTHIMH MecKa-
MH, Hanbo.ce paankaabHbiM Oy1eT BePTHKAAbHBIN ApeHam,
OCYLLECTBASEMBII NP1 1IOMOILN OTKAYKH BOABl H3 CMENHAJb-
HO  3d4J0MCHABIX HA opomaeMon njowain OVpPOBHIX
KOJO/IUEB.

Mennopauisi 3emedb ¢ noMollbio GVPOBbLIX  KOJ0/LEB
OCHOBAHA Ha TOM, YTO BOANI HA pa3HbIX TOPH3OHTAX H ray-
OliHaX He H3oAHpOBaHLI 1 NpejcTaBanior coboi eannoe ue-
ace. [Mostomy ¢ Kakoil 6u ravOnKLL HI NPOBOAKHAACE OTKAY-
Ka, a 00bYHO OHA NPOH3BOAHTCA H3 XOPOILO NPOHHUAEMBIX
ropH3OHTOB C BLICOKOIl BOAnOTAaue#, B0 Bcex caydasax Gy-
JYT JOCTHrHYTH MOHIZKEHNE YPOBHA MHHepa,H30BaAHHBIX
FPYHTOBBIX BOL Il V.IVUIIEHHE MEJAHOPATHBHOTO COCTOAHNA
3ACOJICHHBIX 3eMellb.

[To cpaBHeHHid ¢ rOpPH3IOHTAJBHBIN JPEHaXXOM BepTH-
aJAbHBIT APeHAM [IMECT PHAJL CYLULECTBE!IHLIX NPedMyLLecTB.

Bo-nepsbix, npi BepTHK4JbHOM [APEHAXe Ha MeTHOpa-
THBHO HebGAaronoayunnix demanyx xKosdgdnuuedT HX  Ceb-
CKOXO3ANCTREHHOrO HCNOMBIOBAHIA MOMKeT OBITh CaMbiM
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BLICOKHM, TaK Kak HenocpeJcTBeHHO noj [ApeHaxHoe coopy-
¥eHHe 3/lecb OTXOAHT H3 pacyera Ha | ra meanopHposaH-
HOM nJjowaaH BCero OKOJO OAHOro aH HeMHoruMm Ooablue
OJHOro KBaapaTHoro merpa (pwuc. 9), a npn ﬂThph’iTﬂ‘-l ape-
HaJke noTeps nonesnoil naowaan cocrasaser 6—10%,
BI}'ETL’]{]HL BEPTHRAJbBHBIE APCHBI MO3BOJAANT MNOHHARATDL
VpOBeHb TPYHTOBLIX BOA HA 3HauHTe/bHO Goabuiyio rayGil-
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Puec. 9, Cxpauaa nepTHEALNIONO aApetaxa B cosxose «Counanisse.

HY # ¢ Ooablliefi CKOPOCTBIO, 1M 5TO BO3MOMKHO NpH npAMe-
HEHHH TOPH3OHTAJAbLHLIX [ApEHN.

Ilanee, paGoTsl N0 YCTPOHCTBY CKBAXHH BepPTHKAJBHOIO
ApeHaxa MOryT NPOH3BOAHTLCH B Jaieboe BPpEMA roina, He-
3ABHCHMO OT MOJOMKEHHA YPOBHA TPYHTOBLIX BOJ.

Bosiee coBepuieHHbLIM BEPTHKANLHLIN ApeHak ABafseTcs
H € TOUKH 3PCHHAA KCIYAaTallHIL. B oranuue or APYTHX BH-
OB JpeHa;a 3jlech NpeacTaBiaeTcs BO3MOMKHLIM HPOKOE
HCNMONMLI0OBAHHE ABTOMATHKI H TEJeMeXaHHKII B obecneteHnd
ONTHMAJAbHOTO pPEXKHMa OTKAaUKH, NMOHHMKEHHS YPOBHA IPYH-
TOBBIX BOJ H PACCOJNCHHA MEJHOPHPYEMBIX NOYBOTPYHTOB.

Bumectre ¢ Tem cdepa npuMeHEeHHSf BepTHKaJbLHOrO jpe-
Haxa, Kdk }'H{E OoTMewanOCh BhiLLE, UFI}EHIH'IHHEET{TH onpe-
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nenennuiMn fuaporeosaornueckinn yeaosamin. Hanee, nasd
OTBOJAA KakA0r0 METpa JPEHAXHOro CcToka neobxoauma
3aTpara NocTOPOHHE!H 3IHepruH, kortopad, GesycjaoBHO, Ylo-
POMAET ero IKCILYATaALHIO 11 BMECTe ¢ ITUM I MeaHopauHo
opolaeMulx emean. Ecan yaeabhuie 3atpatil fno 3kcnaya-
TaltHH 3aKPLITOro ropu3oHTaAbHOTO JAPEHAKA UCHHCAAIOTCA
7—10 py6. na 1 ra, To skenayaTtains BepTHKAILIOMD Ape-
nama B Teuedde ojHoro roga obxoaurea 3J0—a0 py6. o
Gosee Taxswe Ha | ra. OaAnako OpH HCNOAL3OBAHIH OTKa-
"BAEMBIX BO/L B CCALCKOXO3RACTBCHIIOM npouspojcrse (na
HPOMBIBKY 111 OPOINEHNE) HEKOTOPAa® 4acTth 3THX 3aTpar
OKVNAeTcs.

dddexTusioe jeilcTBue BEPTHKAALHOTG ApeHa)a po-
HBJIACTCH MNUIL NPH TOR KOHCTPYKILHII CKBAAKIHBL 11 (PHABT-
pa, KOTOpPLIE NO3BOASMIOT NOAYYATL yieabHbie AeGutwl (pac-
NCALI) Ha Kaablil MeTp NOHMMKEeHHA BOALI B CKBaMHHE
Ooaee 5 afcek. [ToayueHie taxknx GOALIIHX V/IAeJbHAIX Je-
(IHTOB BO3MOMHO, KAK NOKasblBAeT NMpakTHKa, npH ycrpoii-
¢TBE CKBaxiuu Goaesworo amnamerpa (or 500 mm) ¢ rpa-
Buimuiy GuabtpoM. B HacTosulee Bpems  CTPOHTENbCTBO
BLICOKOJGOHTHLIX CKBaKHil Ha NO/BEPKEHHbIX 3acoJIeHHio
3eMaAAX  MoeT ObITh  OCYILECTBJEHO OIHHM W3 Tpex
cnocoboB.

[Tpn nepson cinocobe potopubiMn crankamu YPB-3AM
nan ABB-400 npoGypueaercs ckeaxiiua anamerpom 500 mu
Hd BCWO NPOEKTHYIO rayOHHY, B KOTOPYIO ONMycKaeTcd KO-
JIOHHA W3 cTagbubix Tpyb. B 30He npeanonaraemoro Bojo-
zabopa, rae caon nanbogee nponnnaemwe, Tpybwur nepdo-
pHpYyIOTCA, npu4cwM, nepopauun MoMmer ObiTh Kak Ablpda-
TOH, Tak 1 weaeroil. Jan oGpaszosanusi GiaAbTpa BOKpPYT
WeHTPAALHOH CKBaMHHB Hd TEXHHYECKi! BO3MOXHO 6.n3-
koM paccroanud (0,.3—05 M) npoSypusawoTca Tak Ha3Ll-
BAEMLIE THTAIOLLIe CKBAXIHL B KOJuecTBe 5—6 WTYK TOi
Ae raydnum 1 auamerpa, Kak n uenrpaasnan (puc. 104).
B 3711 cKBasKuBB 3achnaercs COpPTHpoBaHHLl rpasuét. B
npoiecce  NPoOAOIAHTENbHON CTPONTENBHOH OTKaukH 3a
CUET paspyuleHus nepeMbiver MemAy NHTAOWHMH CKBaNH-
namyu BOKpYr nocaeaueit gpopmupyerca dunabtp. Takum cno-
coboM, B vacrnocTi, Oblan NOCTPOEHL! NCPBbIE CKBAMIIHL! B
r. I'yancrane (Toaoanas crens). HenocratkoMm gaunoro
ciiocoGa sipasietea Goabloil ofbem OGyposblx paboT H H3-
RECTHaA TPVAHOCTL CO3JdHHMS HALEMHOr0 rpasiilHoro
duasTpa.
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[Tps mropom cnocode ¢ nomowsio crauxos Y KG-22M
nay YKC-30 coeupadabliio NOATOTOBJASHHBIM MA0J0TOM C OK-
pyrasiouliy  npncnocofaenies yAapiuuim cnocoboy npoby-
puBAcCTCA, ¢ nmojauell rauilcToro pacrsopa na 3aboil ana
BLIHOC: pasbypendoll nopoau, cksaxiiia aHaserpoy 700—
900 My na noanyw npoextuyio rayGuny, [Tps pocTHmenun
NpoekTHoil rayGiIHL B CKBAMHHY ONYCKAETCA KOJOHHA H3

ies

= 50

Mg fﬂ. I{DHETIJ}?HIJ.IHI vHEBAMHHH BEPTHERALHOMD ..'l.,[."."l-lﬂ.i-ﬂﬂ:
A= pnr, ['yagerane, 5 — b copxose <Coupanuams; [ — cyrmiHox; 4 — rama

J = rpacefl ¢ NecKoM; § — MECON; & — SNNTAOULAH CRBAMMIT,

ctaabnbix Tpy6 anamerpom 300—400 mm. B 3one Bogosa-
Gopa TpyOul, KaK W 8 nepsom cayuae, nepdopuposansl. [lo-
¢J1¢ ONYCKAHHA BCRIl KOJOHHbLI NPOCTPAHCTBO MeXALY TPY-
faMH M cTeHoll CKBaXKmHbl Ha BCKW rayOHHY nocaefHed
34MOJHAGTCA NMPOMBITHIM H COPTHPOBAHHBLIM TpaBHEM (puc.
105). TIpennyuecrso Aaiioro cnocoba fepel nepeuiM 34-
KAIOHAETCA B TOM, 4TO rpasuilibii (PUABTP ycTpansaercs
HENOCPEACTBEHHO Y (MIILTPOBOIl KOJOHHW H (opMuHpoBa:
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HHE €ro Hjaet 3HaunTeaLHo Guictpee. Kpome Ttoro, ycrpoil-
CTBO CKBaXKHHHl no BTOpoMY cnocoly na 30—40% newesne
nepBoro.

Ewe Goaee skoHOMHuHLIM sBAAeTCH TperHit cnocod. [pu
sTOM cnocobGe poropubiMi  crankaMH  YPB-3AM  wan
ABB-400 ¢ nomoutbt0 cneuHagsblibiX Mapomex npobypusa-
eTCA Ha BCIO NMPOEKTHYIO riaylHHY CKBaMKiHAa. AHaMETpoM
1000 mm. Bypenne, kak u npu BTOpoM cnocoGe, Beiercs
6e3 ofcalnnix TPyG ¢ NpHMEHeHHeM [JAs BPEMEHHOro 3a-
Kpen/ieHHa CTEHOK CKBaXKHHLI  MIHHHCTOrO  pacTBopa.
Hanvuefimas texsonorus no yerpoiieTsy (uapTpa aHalo-
riivna BTOpoMy cmocoOy,

[Tocne Gypenus u cTpouTenLHOM OTKAauKil, KOTOpaa npo-
BOAHTCH 3PAHQTAMH, CKBAXKHHL O0OpPYAYIOTCA HacocaMu il
CAaTCA B NOCTOAHHYIO 3Kcnayataudw. M3 muorouncaen-
HbIX MAapOK HacoCOB, BLIMYCKAeMBIX Haulefi NpoMbILLIeH-
HOCTBIO, AMf BEPTHKAJBLHOrO JpeHaxa OGLIUMHO MpHMeHd-
lorca TypOunHble Hacocul (ATH-14), seprikaabuuie npo-
nesaepivie  (BIT-24X5) u norpymunie (AT1-8, ATll-12,
SLIHB-12). Tun nacoca aas Toit MAH HHON CKBAMXKHILI NO1-
GiipaeTcs, HCXOAA H3 Pa3MepOB CKBaXKHHEI W ee Mpeano.a-
raemoro (pacuertoro) aeGura. Tak, mpu Aauamerpe BOAO-
roabemMuoit  wonouusl 300 MM m  pacyerHoMm meGure A0
65 s1/cek MoxeT GBITH HCIOJAB30BAH MOTPYMKHOI Hacoc map-
kit ILIHB-12, B kauectse apurateseit aast wacocos nan6o-
Jlee YROOHE 3/IeKTPOMOTOPDI.

Yenewnasa SKcnayatalHs CHCTEM BepTHKAJAbLHOTO Ape-
Haxa JOoCTHraercsa TO1bko npi OesorkasHoil paGote nacoc-
iioro obopynoBanHa. [lostomy B KomMmieke skcmayaraun-
OHHBIX MEDONPHATHA BXOAHT  MEPHOIHYECKHIl OCMOTP
COCTOSAIESA  BOAOMOA®REMHOrO # cHaosoro oGopyaoBsalius,
JNEKTPHIECKHX CeTeH H NOHIKAIOWHX TPaHCHOPMATOPHBIX
NOACTAHUMI R, HaKOHel, caMofi ckBawuHb. Hanpuwmep, &
npouecce SKCMAyaTallMd MOTYT BOSHHKHYTb NPOCAfKH rpa-
Bifl B 3aTPyOHOM NpOCTPaHCTBe, /1A Yero OKoJMO KayK1ol
CKBAXKHHLL co3faercs HeolGXOAMMBIN 3amac COPTHPOBAHHO-
ro rpaBHA AAA JHKBHAAUHH HX.

[ny6una CKBaXMHH BEPTHKAJILHOrO APEHaXKa 3aBHCHT O
IyGHHBI 32]erawus n MOUIHOCTH HauGojee MPOHHIAEMOro
GOMOHOCHOro caosi. B ycaoBusx crapoit 30mm opowenis
["onoxHofl ctent ona obbiumo coctasasier ot 40 no 80 .

CKBaXHHLI BePTHKAJIbLHOrO ApeHaka Go.bllell 4acThio pas-
MEIWAOT PABHOMEDHO MO BCell MeJHOPHPVEMOI NJowaan ¢
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paccrosunanMn oaha ot aApyroit e Gosee ABofiHoro paamyca
BJAHAHHA HX. B 3aBHCHMOCTH OT (W/IbTPAUHOHHBIX CBOHCTB

BOXOHOCHON TOJMUIH, TAYOHHLI CKBaMKHubBI 1 AeOGHTa OTKAaYKH
0/Ha CKBAXHHA MOXET MOHH3HTL YPOREHbL FPYHTOBLIX BOA

na paccroannn 200—1000 .

PONONKHTENBHOCTh OTKAUKH H €e peikHM onpeaens-
0TeA TpeBHOBAHHAMH CENbCKOXO3ANCTBEHHOrO NMPOH3BOACTBA
i BENIYHHAMII 32COJIHHAI MOYBOTPYHTOB H TFPYHTOBHIX BOJ.
Ha cuabHO 3aco/IeHHBIX 3eMASX ¢ BBLICOKOMl MHHEpaaH3alH-
el rpyYHTOBBIX BOA MOXKeT noTpeloBaTLCA HenpepsiBlan
OTKa4Ka B TeueHHe AByX-Tpex JeT # Goace. B manpneiimem
Mo Mepe onpecHeHHs MOYBOTPYHTOB Il FPYHTOBHIX BOA Mpo-
AOJIAKHTENBHOCTE OTKAYKH MOMeT OuiTh coKpaulena u paGo-
Ta& CKBaXXHH MpHYpOuUCHAa K ONpefaejeHHBIM MepHoAaM, Ha-
NpUMep, K NEPHOAY MPOBEASHHS NMPOMBLIBHLIX MOJHBOB H T. M.

M3 paccmoTpensblx BHIOB JApeHaxka BepTHKAJbHBI
ApeHaK ABAAETCA caMblM MOJOALIM. Bnepuie naa GopbObl
¢ 3aconennem nous on Oblm npumenen s CIIA s 1918 r.
[Mosanee, ecaeacreHe puicokoR 3 (EKTHBHOCTH, OR Haya.nl
NpHMEHATHCA B Apyrux crpanax. lllnpoxoe pa3zsutie moay-
YyaeT BepTHKaAbHbIA aApeHax u y Hac, B Coeerckom Coiose.

MEXAHH3M NEACTBUA JAPEHAXA

Kak yxe ormeuaiochb panee, AeficTBHe ApeHaxKHofi cetw
Ha OpowaeMbiX MOABEPIKEHHKX 3aCOJIeHHIO 3eMJAX M[po-
SIBASIETCA B OTBOJAE JApeHaMH TPOMBIBHBIX H COGCTBEeHHO
FPYHTOBBLIX BOJ, HACHILUIEHHLIX B TOM HJAH HHOM CTEMmeHH co-
aaMi. Kakum o6pa3om 3TO MPOHCXOAHT MPH TOM HJAH HHOM
BHAe JApeHaxa, onpejaesfercs cneuHaJbHbIMH NMbE3OMETPH-
YECKHMH HEEJIE',I[[}BHHHHMH', KOTOpbie, B KOHEYHOM HTOIC,
NO3BONAKOT BLIABHTbH THAPOAHHAMHYECKYI0 KapTHHY ABHXKe-
HHA NMOTOKa IPYHTOBLIX BOJA K IPEHaXXHOMY COOPYIKEeHHIO i
MexaHH3M ero paccojsiowero AeficTBHA.

bBesycioBHO, MeXaHH3M AeACTBHA JpeHaxa, HAJOCTPH-
pyeMblii JHHHAMH TOKA IFPYHTOBBIX BOJ K ApeHe, Gyaer 3a-
BHCETb He TOJIBKO OT BHAa NMpHMeHAEeMOro ApeHa)ka, HO H
OT KOMIMJ/JeKCa TaKHX MNPHPOAHBIX }?E.I'Iﬂﬂlr!‘-ﬁ, KaK JHTOJOIHA

* [NbesomeTpuyeckne HCCAGAOBAHHA AAI0T BO3IMOMHOCTL ONPEAeaHTh
Hanop (AaeaexHe) FPYHTOBWX BOAL B TOuKe Ha moboR rayGume oT no-
BEPXHOCTH MMONMBA.
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M TUAPOreoaoris Me IOPHPYEMBIX MOYBOTPYNTOB, (HAb-
TPALHOHHLIE CBOIICTBA MOUYBOTPYHTON, MOULHOCTL NOKPOBHNWX
MEIK03eMOB, HaIHYHC BOAOYNOpa HAIl OTCYTCTERHE TaKoDo-
LO, XapakTep nuraHia rpyHroBLiX BO4d # T. M.

B oanopoanoii cpeae ¢ 6au3KuM HAR £AyGOKHM 380070
HileéM BOADYNOpa NPH YCJAO0BIH NOMNOAHEHH: TPYHTOBLIX BOI
3a CHeT NPOCAUHBAHHA HPPHrAWNONHBIX BOL 11 arvMocepHnx

Jcadke uay opowehve

o | Bedoynop

Wl ¥F)2

Pug, 11, Cxema Apimenna rPpynIosbix 801 nof JedcTeHeM
FOpPHBOHTAILIOMG  APenaMma opl Ge3HanOPHBIX  TPYHTORLIX
BOJaX:

[ — muHpy papiblX Ranopos; ? — MUHER TOKOD.

0CaZKOB ABHXEHHE FPYHTOBBLIX BOA NPH AENCTBHH TOPI3OH-
TaJBHOI APEHHl, ﬂ-THI'J]:.-lT'Dﬁ HJIH 3ﬂ.l'-'.|:l|:'ITDﬁ. NPOHCXOAHT TAK,
KaK 3TO nokasaHo Ha puc. 11, 34ece npeHMylEecTBeHHOe
HanpaBienne JUHHI TOKOB — BEPTHKAJAbHOE (HHCXOAAILee)
H ropHsontanbrHoe (0OKOBOe K JpeHe).

Oanako B Goabwnucree pafionoe Cpeamned A3zuu, B TOM
uneae ¥ B Fosoanoft ctenu, rae noYBbl 3aCOMEHb! HAH NOJA-
BEPIKEHB! 3aCONEHHIO, FPYHTOBLIE BOJALI HAXOAATCHA MO Ha-
nopoM caalGoMunepanndoBaHubix soa (2—3 r/a naotHoro
OCTATKa) IeCcuaH0-rajJeqyHHKOBLIX OTJOXKEHHN, MNOACTHAAIO-
UIHX BePXHHE MeaKo3eMbl. IT0 IIPHPOAHARS HAMNOPHOCTD,
YaCTHYHO racsiulasca JAHWb B NEPHOA BbIMAAECHHA HHTEH.
CHBHBIX aTMmoc(epHbiXx 0cafkos, 00yCaI0BAKBAET NOCTOAHHOE
MOANHTLIBAHHE CPYHTOBBIX BOJA, PACXOAYIOULHXCA HA HCna-
peHHe H TpaucnupauHio. B pe3ynbTare 3ITOrO0 Ha 3eManAX,
He 3aTPOHYTHIX AEATEeNLHOCThLI) HeN0BeKa, rocnoacTeyer
HAMOPHO-BOCXOAAULIH NOTOK TPYHTOBLIX BOA B MOKPOBHBIX
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MeJKO3eMaX, KOTOPbIA TPAHCOOPTHPYET COMH K Henapsiomeh
nosepxsocTH (puec. 12).

IeateabHoCTb U€I0BEKA 1 B NEPBYIO OYEpelb YCTPOHCTBO
TOl WAn HHOM CHCTEMBbl JIpeHa)<a ¥ OpOIleHle OKa3biBaer
BAHAHHE HA 3TOT NOTOK (PYHTOBLIX ROA.

[Ipn paGore ropH3oHTAJAbLHOH [APeHB!, 3alN0XKEHHOH B
MEJKO3eMaX, MOUIHOCTb KOTOPLIX BENHKAa No CpaBHEeHHIo C

—=| quniiv fadnbix maronod |—— suxilu mokod

fue. 12 Cxema JABIDHEUWs [PYHTOBLIX BOA Npil HAMOPHOM MUTAHUL
HX B eCTECTBEHHBIX ﬁEﬂ;{pEllﬂ}I{HHx YCIOBHEX.

peficreylowes ray6buHofi  ApeHbl, B HANOPHOM  NHTAHHM
FPYHTOBHIX BOJ JIHHHH TOKOB NOCJAEAHHX B 30HE AKTHBHOIO
nefcTBUA aApeHsl (pa3smep KOTOPOH 3aBHCHT Kak OT BOAHO-
(pU3HUECKHX YCAOBHA MOYBOTPYHMTOB, TAK H OT rayGHHN
3aKJafKH JpeHH) ycrpemasaiorcs K apene (puc. 134). 3u
npefenaMy e AKTHBHOM 30HLI JIHHHH TOKOB, XOTS He-
CKOJIbKO H HCKPHBJIEHBI, B OCHOBHOM HAanpasJeHbl BepTH-
KaJbHO K MOBEPXHOCTH NOYBLL. Takum obBpa3oMm, Kak noxa-
3biBAeT NPHBEJLHHAA CXeMa NBHXXEHHMS T[PYHTOBBIX BOJ,
npu paGoTe ropH3OHTAJLHOH ApPEHbl B YCAOBHAX HaNOPHOro
nutanus GOpMHPYIOTCR ABa NOTOKa — npeobaagaiowuil
BEPTHKAJbHBIA BOCXOAAULHA € GOJALIWIHMH CKOPOCTAMH M
noAunHeHnbIi GOKOBON € ropaslo MCHbIUHMU CKOPOCTAMM.

[lpn cpOWIEHHH HAN NPOMBIBKE MEMAVIAPCHbA Ha done
rOPII3OHTANbHOrO ApeHa:Ka KapTHHA ABHIKEHHA TPYHTOBBIX
BoA cranoBuTeA HHof (pue. 1356). Beaencrsiue nofaun opo-
CHTEAbHbIX BOA TOPH3OHT TPYHTOBBIX BOI CTAHOBHTCH
GoJablue, 4eM FOPH3OHT fbesjoMeTphyeckoro nanopa®. Kak u
B NPEALIAYILEM CJOy4ae, Mbl MMeeM 3]ech iBa NOTOKa, WO

* [lpu nanopnuX BOZ&X NbEOIMETPHNECKHA HAamup B NECYaHU-raaey-
HHKOBBIX OTJOMeHHAX 00WYHO Bulwe OLl rOBOTO FOSHIOHTA FPYITORRX BO,|

MEAKO3EMOB.
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Puc. 13. Cxembl ABHKEHHA TPYHTOBLIX BOJ NPH AEACTEMH
FOPH3IOHTAJILHOMD ApeHaza:

A — npa sopuanunoll pabore apensl @1 oTCY TCTBHY OPOMBIBKH (OpOILELNA);
b — p MEpHoS APOBCACHKA NpoMmupxl (opotnélnn); J — JagitHy pasHLlX Ha-
nopop; 2 — AUHHH TOKOR; & — Apexa.

y#e npeobnafalowinil BepTHKAJAbHLIN HHCXOLALLMIA, OTHH-
MaloUWHil MHHEPANH30BAHHBEIE BOALI H [OYBEHHbLIE COMN
pray0b, H nomauHHeHHbli OokxkoBoH, OTHMHMAIOLWIHA MHIIEpa-
JIH30BaHHbIE BOJALI B cTOpPOHY jApeHul. [logobGHoe aBuAeHHe
COXpaHsAercs 10 TeX Mop, MOKa rOPH3OHT FPYHTOBLIX BOX He
CPaBHAETCA C TrOPH3OHTOM NLE3OMETPHYECKOro Hamopa
nmecyaHo-raJleMHHKOBBIX oTAoMeHNil, Kak TOAbKO rOpH3OHT
I'DYHTOBBIX BOJ ONYCTHTCH HHXKe MNbe30METPHUECKOro Ha-
nopa, BocxoAflliee ABHMKeHHEe, KOTOpoe Obl10 A0 nopadil
OPOCHTEJbHOH BOJALI, BOCCTAHABJWBAETCH H OTIKATHIE MpO-
MEIBKOH HJH ODOLUEHHeM coJieHble BOAH Bray0Gbh BO3Bpalua-
IOTCA K HCXOJHBIM MO3HILHAM,.

[Ipn oTxkayke M3 CKBaX{HHbI BEPTHKa/JbHOrO JApeHaKd
BCJIEACTBHE CHATHA NbLE30OMETPHYECKOro Hamopa ¢ nojolussl
MeJKO3eMa B MNecYyaHO-TajJeyHIKOBHX OTJOXKEeHHAX H B
MeJaKoseMax TakmkKe (GOpPMHDYIOTCA [Ba NOTOKA IPYHTOBLIX
Boa (puc. 144). B meakosemax, raaeuuiv ofpazom, obpa-
3YIOTCA BEPTHK&aJbHble HHCXOAALULHE TOKH TaKOro e Xapak-
Tépa, KaKk H B cJyuae MPOMLIBKH H OpOIUEHHA HA (hOHEe ro-
pH3OHTaAbHOrO ApeHaxa. B necuano-raJJeuHHKOBBEIX e
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OTJA0MEHHAX, OTKYAa MPOH3BOAHTCA OCHOBHON 3a00p BOAbI,
JUHUH TOKOB NPHOGPETAIOT ropH3OHTaNbHOE HanpasjeHHe B
CTOPOHY CKBa:KMHBI. Takoe ABHIKEHHE MOTOKA TrPYHTOBBIX
Boj1 Gyaer cCOXpaHSTLC B TeueHHWe BCEro lepHoia OTKauKH.

OaHaKo CTOMT OpeKparTiTh HIBATHe NOM3eMHBIX BOA H
cpaboTKy nNbLE3OMETPHUECKOrO Hamopa, Kak cpa3y iKe. Ha-
YHHAETCsl BOCCTAHOBMEHHE  KAPTHHH  NMepBOHAYAJBHOIO
eCTeCTBEHHOro ABHIKEHHA IPYHTOBBIX BOA, MpHYEM, ueM
Gaude K CKBa)XHHe, TeM ckopee OyleT NPOUCXOAHTB 3TOT

npouecc (puc. 145).

Puc. 14, Cxembl ABieHHS FPYHTOBLIX BOJ NIPH BEPTHKATLHOM APeRae:

A — gepes ¢V THE (10C08 HAYAIL OTHAYKH, b — veped Heaen0 0OCNE NpeXpualle-
HHA oTHagrn; f — cvranuoe; 2 — rpassfl ¢ nDecKos; J — JHHHH DAENBIX HAMOPORE:
d — JHHWE TOKOB.

Tax kak pasaHuHble BHAbLl JpEHaxKa MO-pasHOMY BO3-
RefCTBYIOT Ha NPHPOAHBI XapaKTep ABHAKEHHS FPYHTOBLIX
BOA, TO H NpoLECC ONPEeCHeHUs TPYHTOBBIX BOJ, ABJAIOULHX-
Csi OCHOBHBLIM OOBEKTOM MeJHopanuu®, 6yaeT MpPOHCXOAHTE
MC-pasHOMY M C pasiH4llOH CKOPOCTBIO,

——— =

* B orauyHe oT NOYBOrPYHTOB, ONpecHeHHe KOTOPLIX He NpeiCcTHB-
JAAeT 3HAYMTENbHBIX TPYIHOCTEH, FPYHTOBLIe BOAM OOLIMHO onpecHAlTCA
oyeHps Meinenuo. lpw JocTreHHH MuHepaausanup 1—2 r/n naortHoro
QCTaATKA I'p}.'HTCIBbI:E BOIH B VCIAOBHAX JApeHaa H OpOWEHHA MOryT 3a-
Jerarth Jgame Ha rayoinde 1—1,5 M OT NOPEPXHOCTH NOYBH, He BLI3LBAA
npH STOM 3acoseHHA. [lo3ToMy KOPEHHAn MeNHOPAlHA 3acOJEHHbIX N
NoABepKeHHHX 3aCOMCHHI0 NOUE H 33KII0YEETCH B ONPEeCcHEeHHH CPYHTO-
BBIX BOI.
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B ycaoBuAx ¢ O6c3HANOPHLIMH FPyHTOBHIMH BOAaMH (Ha“
npusmep, B Cesepnoit Myrann A3CCP) apenax nossoaser
He TONLKO CHHXKAThb HX TOPH30HTHLI, HO H CO3[QaBaTh BO3-
MOXKHOCTL GecnpensaTCTBeHHOMY NPONHKHOBEHHIO B NMOYBEH-
HO-IPYHTOBYIO TOJILY 3HauHTeJbHLIX OGLEMOB Mpecublx

NPOMBIBHBEIX I OPOCHTEJBHEIX BO/. DHPEEHEHHE IFPYHTOBBLIX
BOJd 34ech HAel cbepxy BHH3 (puc. 15A4) 3a cyer nacaoe-

HHS NPecHbIX BOA Ha COJEHBIE W OTXKATHA MOCAEAHHX B
nperbl. [1pn 3TOM CKOpPOCTH ONpecHeHHSl FPYHTOBHIX BOA M
MOWHOCTL MPEcHOi «MNOAYLIKH» 3aBHCHT KakK OT YPOBHS
BOJAONOAAaY4H, TAK H OT BeJHYUHB ApeHamHoro croka. O6biu-
HO B TAKHX YCJAOBHSX ONPecHeHye PyHTORLIX BOA A0 ONTi-
MaJbHBIX pa3MepoB Hactynaer uepe3 15—20 ner pabotul
MEJHOPATHBHO-OPOCHTCNLHNT  CHCTCMN
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Pue 15, Cxempnl OnpeclekMH [PYHTOEMX EO1 N0 BePTHKANb-
HOMY MpopHTIO B2 (fOHE FOJHIOHTAJILHOMO APeHAMA:

A— npn Gc3ManofHWy rPYRTOBWE Bojax (Cepepran Myrans AMCCP)

b — Api HANOPHOM GMTaluy IPvuHTOBMX EOA ([caoaHasd crens). | — ue-

AORNAR MABeDAANIALUMR; 7 — MHpepaaEaaleR yeped 15—20 ret; J — mm-
HEPANUIIUER wepe3d 25—30 e

[Tpy HanOpHOM NHTAHHH TPYHTOBBIX BOA H TOPH3OH-
TAJALIOM ApeHa)e olpecHeHHe HX WAeT lo-HHOMY. lTak Kak
GeenpenaTCTBeHHOE ABHMKEHHE TPYHTOBLIX BOJ BO3IMOMHO
TOALKO CHHIY BBEPX, 10 i B 3TOM HANPABJISCHHH HI1eT HX
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ofpecterine (puc. 155). |'opH3oHTa/bHBIH jKe APEHaX,
OTKPBITLIA WAH 3aKpBLITHIT, 33 cyer cpaboOTKH BEpPXHHX CaO-
€B IPYHTOBEIX BOX B TON HAH HHOM MEpe-YCKOpPSeT STo ABH-
MEHIEe N CKOpPOCThL ONpecHeHus 34echb 3aBHCHT yMe oOf
HHTEHCHBHOCTII OPHTOKAa E.JIEEHMIIIIEPHJI[I.'EIHBEI!ILHH noasem-
HBIX BOH, MHTEHCHBHOCTH OTBOAA FPYHTOBbLIX BOA KOJJCK-
TOPHO-penakHoMl ceThio, 3anacos codaeil B Meakosemax o
MOILHOCTH caMux menkosemon. OpouwieHHe o NPOMbIBKA,
ABAAIOLLHECH CPCACTBAMI  HOPMAJbHOrO CO3JaHHA  BOJL-
HO-CONICBOTO pekHMA AaA Cedb-
CKOXO3ANCTBEHHMX KYJALTYpP B
KopHeoOnTaeMoM cJ0e, CHH#a-
HOT I'IPITT'DK noazeMHLIX BOHA H3 7
ray0oKix ropHzoNTOB I B Kakoil-
TO Mepe CACPKHBAIOT ONpecHe-
HHe rpyHTOBLIX BOod. [losTtomy
CPOK ONPCCHEHHA FPYHTOBLIX BOA
10 ONTHMANLILIX pasMepos 31ech
yHe pacTarupaercs A0 HeCKOqb-
KIX JeCATKOB, a TO 0 coTey aer, <9
Hamuoro ObicTpee onpecHs- A4

IOTCA FPYHTOBLEIE BOILLI MpPH BCP-
THEAJBHOM [peHaKE, 3aeck CHH-

L - =

Fom e w e Fir FPERE T P

dod

A &8 12 244

AHEHHE NBE3OMETPHUECKHX HAMo- : — .
POE B MeCHYaHO-raJeuHIIKOBLIX OT- E‘"‘- / ~|2
JACAKCHHAX 1 HHCXOIAAUWHE TOKH Puc. 16. Cxewa onpechemits

B Maaxo3eMax  00ecneyHBAalOT  ppynTopwix BOJ MO BEPTHKAL-
cBoboanoe MPOHHKHOBEHHE NIO- nomy npodualo Ha Gose Bep--
ObiX O0BEMOB OPOCHTENLHLIX H THXAABHOrO JpeNaa:
MPOMBIBHBIX BOJA M OMPECHEHHE /- heonian sepssmsaiun 2 —
FPYHTOBLIX BOJA €T CBepxy
BHH3, T. €, TaK e, KaK H B CJay-
4ae c JApeHa)Kom npn Oe3nanopHubiXx TrpyHTOBHLIX BOAaXx.
B npouecce oTKauky U3 BEpPTHKAJBHON CKBAM(HHBl # OpolIe-
HHA CONEBOA MAKCHMYM B CPYHTOBLIX BOJZAX MEJKO3eMOB
CMellaeTcs BHH3, a CBEpPXy HACJaHBaloTCs NpecHbleé OpPOCH-
TenbHele BoAw (puc. 16). B sapdcuMocTH OT NpoAOJHH-
TENBHOCTH OTKAYKN H  HHTEHCHBHOCTH BOAOMOAA4YH HA
MeJHOPHPYEeMYIO TepPUTOPHIO 33 AOBOJLHO KOPOTKH{l mpoMe-
HMYTOK BpemeHH (3—7 JaeT) ONPeCcHHTCA A0 ONTHMAaJbHLIX
pasMepoB T4 MJAH HHAfl TOJLIA TPYHTOBLIX BOA.
Hecmotps una oOpaTMMOCTE npouecca paccoeHHs
FPYHTOBBIX BOA NPH BEPTHKAJIBHOM ApeHaye B ONpejieseH-
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HblX  JTHTOJOrHYECKHY H ruaporeocorH4ecKkix yCcaoBHAX
3TOT BHJA JApeHama sMomer OblTb CaMbBIM  pPaaHKaJdbHbIM
CPeACTBOM MEJHOPALHH 34COJMEHHEIX 3eMellb,

H3 HCTOPUH PA3BHUTHSA APEHAXXA
B roioaHOW CTENH

Heaennusn 3acoseHus u 2a0onayHBalHus  3eMeabL B [No-
JOJHON CTeNH Ha4yaJdH NPOABJIATLCA C MEPBLIX e JeT OcBoe:
Hus. [lopcemecTnniit nogbem ypoBHS TPYHTOBLIX BOA B
CEBEpPO-BOCTOUHOH  YACTH, BLI3BIBACMBLIN  XHLULHHYECKHMM
NMpHEMaMH OpOLIEHHA H HE10YYeTOM FHAPOrcoJOrHUECKHX i
IPHPOAHBEIX ocoOeHHOCTell, NPUBOLHIH K KatacTpodHUecKH
OLICTPOH noTepe NJI0AOPOANA OpOIIAEMBIX MNOuB, YKa3au-
Hoe obcTosiTenbcTBO notpeboBano npoBeleHHs COOTBETCT-
BYIOILHX NOYBEHHBIX HCCJACAOBAHMI ANA NPHHATHS KaKHX-
nu60 mMep no npeaynpe:kiaciuio 3acosennsi. B pesyavrate
neenenosauuit 1906—1908 rr., we BCKpBIBIUNX 10 KOHlA
npupoay sacogenusa nous [osoaHoft  crenu, CYHTANOCh
(H. A. Inmo) BO3MOKHBIM CBecTH Gopb0y ¢ 3aconeHHem K
TaKHM JOBOJIbHO MPOCTBIM, BMOJHE AOCTYMHLIM § HeL0pO-
FIIM NPHEMaM, KaK MHOTCKpPaTHOe yAaJeHHe MeXaHHYCCKHM
NyTeM COJCBLIX H{JPGH H COJEH, BhIZLIBACMBLIX TOJHBOM n
YKaTbiBaHHEeM 3acoqenHuiX yuactkoB. [lozgnee Oniin pexo-
MEHAOBAHLI NOCEBbl pHca Ha (OHE «CYyXOro» J[peHaxa —
nepenoroB M 3anexei.

[TepsuiM nponarasancToM ujaeil apewaka, Kaxk rJjas-
HOTrO cpelAcTBa yayuwenusi 3emens [osoamnoil crenn, Gbin
M. M. Bywyes. Elwe 10 oKoH4aHHs CTPOHTEALCTBa il cja-
YH B 3Kcmayartanuio [osofHOCTencKoill OpocHTeAbHON CHe-
TXMBl OH HEOJAHOKPATHO Mpejiynpexjian, uyro, ecan ne Gyier
COOPYKEeH XOTs Obl OTKPBLITHIL ApeHa), «0CONOHeHie Tods
HacTynuT HeH30exHO M ckopor. Barasgw M. M. Bywyesa
0 HeH30eKHOCTH 3acoJieHHd u 3a6o.aunBauus €CTECTBEHHO~
HepeHHPOBaHHLIX 3emenb [onoaHoRt crtenu u Heobxo-
AHMOCTH Apena)ka nopaepxuean B. C. Maabiruu, crasumni
BMOCJEACTBHI KPYNHBIM YYeHLIM H CNeUHaJHCTOM Mo Meil-
opauH semens Cpeguefi Aaun, B, C. Maabirusbim B
1912—19156 rr. 6uian mposedeHsl nepssie 8 [onogHOl cTenu
lcenenoBanus 3(Q@EKTHBHOCTH cHadaJa OTKpBITOro, a 3a-
TeM H 3aKpbITOrO FOPH3OHTAJBHOIO APeHa)<a. DTH OMbITH,
HeCMOTPSA Ha TP, YTO OCHOBHbIE MapaMeTpul jpeHaxa (ray-
GuHa 3aKJafKH, MeMKJApeHHble PAcCTOAHHA W T. N.) Obla
MEXAHHYECKH NEePEHECeHbHl H3 IPAKTHKH ApeHax)a paf[DHUB
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HsGLITONHOrO YBJ4MEHHA, NOKas3aju, 4To ApeHa)k ABJfAeT-
cA  eJHHCTBEHHON paaHKaaLHOH Mepofl, no3BoJAOULEA
yAEPKUBATL TPYHTOBBIE BO/I na onpefencuuofi rayBune
(B 3aBHCHMOCTH OT JeficTBylolei raybuHn ApeHaxa ) H
BLIHOCHTE (PUILTPALHOHHBIE BO/Ll, @ C HHMI U pacTBOpeH-
fibieé COTH ¢ MeJHOpHpYyeMoro y4acTka.

Hyxuo ckazaTb, 4TO B XoJe CTpoHTeabcTBA [0J0QHO-
CTENCKON opocuTe nHoll cHcTeMbl OLITH NpeAnpHHATEL HE-
KOTOpEIE MEpbl MO OTBOAY BOALI 3a Mpeieabl opouwaeMof
tepputopun. Ho BomocGopuas cers raybunoit jpo 1,0 M
blJla paccuHTAHA TOABKO Ha npeaynpexjienne 3aCTOCB
NOBePXHOCTHBIX BOJ, KOTophic Morjam obpasosatbed H 06-
pa30BBEIBAAHCHL NP He Broane ymeaoMm obpaulesny HoBoce-
J0B ¢ opocHTeabHoit Bogol. Peakne sofocOopHuie KaHaBshbl,
NPOMOMKEHHLIC 110 TPAHHILAM OTAeJbHBIX HajeJ0B, MOIKIIO-
qannch K MaricrpadabibiM BonocGopan — lypysak, Koit-
GorkaH, KeHAblK, caviiBUINM, B CBOIO Ou€pejb, KaTacTpo-
diueckumMd cbpocaMit MarucTpasbHbIX OPOCHTENbHBIX Ka-
Hanos. HacTe Boa0CcOOPHON CETH WMETa jake TYNHKOBbIH
xapaktep. Oanaxko HaJnune Takoil CeTil yTewaao CTPOH-
Teqefi H ocBouTenaei, H6o Gopbba ¢ 3acoqacunenm H 3adona-
qHBAHHEM MMOYB, €CJH OHH Il BO3HHKHYT MeCcTaMmu, He npea-
CTABATCA TPYAHOI.

B 1913 r. lonoanocTenckas opocHTeAbHAs cHCTeMa
6blsa cllaHa B IKCIAyaTauHlo H yixe uepes roj 3HauHTeNb-
Had 4acTh OpolleHHON TEepPpUTOpHH TMOIABEpraach 3acoge-
Huio B 3abonaunpaunio. COpocnan ceTb He onpaslaja BO3-
JOMEHHBIX Ha HCe HaJexa, H Bce yalle C¢Tajlil pa3laBaTbCH
rosoca 0 HeoGXOIHMOCTH H3yuenus MNPOIECCOB 3aCONEHHA
i yerpofictBa apenamHutx cuerem. Ho Tak kak B cucreme
B 3TO e BpeMs HMEJ0Chk JOCTATOHHOEC KOJNHYCCTBO 3eMenb
¢ MOYBAMH, Ha NCPBBIl B3raal He3aCOJeHHLIMH, CPOYHOCTD
npoBejeria JApeHaykHelx paloT oTnanda i BCe BHHEMaHHC
cTpOHMTeell H OcBOHTedell cocpeloTaunpaercs ia 3amagHoH
yacTH crend. Bekope M 9TH 3eMJH nocTHraer yyacThb paHee
OpPOIIeHHBIX. ITOMY B HeMafloil CcTemenll ¢nocoGCTBYIOT
XHUHHUECKoe odpaulenie ¢ opocuTednHol W cOpocHOR
¢eThblo H OOJBINHC OPOCHTCALHbIE HOPMbl. KpecToaHe-nepe-
CeJleHUB, HE 3HaKoMble-C NOJHBHBIM 3eMJel1e/HeM, CUHTAaS,
1o uem BoJblIC MOJHB, TeM BuLiEe YPOMall, pacxoloBajiH
Ha | ra nponawHLix Kyaetyp ot 20 10 40 Tthic. M* opocu-
tenbHONl BoAbl. bBonee Tpern 3abpaHHoli BOAn cOpachiBa-
J10Ch B BOAOCOOpPHI H B NOMIKCHHLIE MO pedbedy MecTa,
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410 MpHBeaOo K obpazoBanuio Gonor, o3ep H T. n. ITH Oo-
JI0Ta H 03epa, a TaKiKe 3aCTOH BOALl B pelepBax KaHAJOB
H B BogocOopax coszfann OGJNAarONpHATHLIC YCAOBHA  ANSA
pasMoxeHus MaanpuHilioro KoMapa,

OcoGenno tarocTHyio KapTHHy npeacrasasaa [oson-
Has crenb B 1919—1921 rr. lonoaHocTENCKAN OPOCHTEb-
Hasi cuctema Obljla 3anylleHa B CHALHOM cTrenenn. Kpynubie
HeLOCTAaTKN, * AONYILeHHBIE B NPOEKTE 39TON CHCTEMEl, H3-
58 YXacHOi IKcnayatauMu H OOHJbHBIX MNOJNBOB NMpPH Ma-
JOH nponyckHoil crnocobuocTi BOAOCOOPHLIX KAHAIOB M
HE3HAUYHTENbHOH X raybuue, npu MOYTH NOJHOM OTCYTCT-
BHH APeHa)KHOil CeTH npuBeaH K TOMy, uTo K 1923 r.
Gonee 60% obGapobivenuvix 3emeab BCAGACTBHE 3aco.e-
HHA ObLTH 3a0polleHBl H He 3IKCMAYATHPOBAAHCh., BHAHMI
cneuuanucT no opowendio Nonoanoii crenn I, K. Pusen-
KaMn(p Tak XapaxkTepusoBaa ee cocTosiHHe: «B macroslee
Bpema (1921 r.—B. ['.) cepepo-BocTouHan yacte [osoaHof
creny npejcrasaser u3 cels B Goabied wacth 3a60J1049€H-
HYIO H 3aCONEHHYI0 MECTHOCTb ¢ 3a0pOWeHHbIMH XYTOpaMu
H noceakamu. lNoayuymnoce 1o, UuTO HaMy npejcKa3bIBANOCH,
TO, NPOTHB 4Yero Mbl HACTOH4YMBO NMpeaynperAasH NpPOeKTH-
PCBILHKOB H cTpoHTeneill KaHnanoB. OaHako HeBCKECTBO H
JMErKOMBIC/IHE BCEria CBs3ailbl C -CaMOYBEPEHHOCTBIO M
Halll rOJIOC OCTapajcsA roJsocoM Bonuowero B nycrteine. IMo-
MHMO mo3opa ANx PYCCKON TeXHHKH mosyunnoch GeAcTBHe,
JHKBHIAALHA KOTOpPOro nﬂTpEﬁ}’ET MHOTO OeHEMHBIX CPpEeIACTB
H BpemeHu». B KadyecTBe Mep no 0340pOBJAEHHIO CTenM
HM mnpeajarajiucb: ApeHa:K, NepecMoTp 3eMeNbHO-BOAHOI
MOJIHTHKH, YPeryJHpoOBaHHe BONA03eMJAENOo/b30BAHHA H OCY-
WECTBNCHHE 3aKOHOAATENbHON H NPAKTHUECKOH OXxpaHbl
aeMenb # cHeremul. Jdpyroft suaned cneunaaner K. K. Jlni-
AeMaH, oTMeYyan AOPOTOBH3HY YCTPOHCTBa ApeHaxa, nmHcaJs:
«llycte Mennopauus He nyraer cBoeit rpOMO3AKOCTBIO H
AOPOTOBH3HOM, MyCTb MOACYHTAIOT, CKOJBKO MOTPAYeHO
MHJIJTHOHOB, SHEPrHH, HEPBOB H MKH3HEH NPH NPHMEHEHHH

BCAKHX MOJYyMEp W NPOBOJIOYEK, KaKHEe MOJY4eHbl HapOJHbIM
NO3HCTBOM YOLITKH OT Hefo6OpoB XJonkKa W Nnpouy., 6aaro-
Adaps coJOHYaKaM, CKOJbKO Tepaiu pabouwx cua, Gpocan
OpoweHHbie pafloHbl, BnycTylo oOpaboTamible noas, nepe-
Ceanaach aanbiue, BHOBb Opowan, BHOBb 3acCTpaHBascCh H
T. . — HaBepHO 3TH OpoleHHble HA BeTep NOTEPH MHOCHM
Ooablie TeXx, Kotopble noOTpeGyIOTCA AAs  MeAHOpalMi M
YPErynHpOBaHHA BOAONOJL30OBAHKA, AJA BOCCTAHOBJIEHHS
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noru6aiouiero nJaoja YeJ0BeYecKoro TBOPYecTBa, AaA yCTOf-
YHBOro BO3pOXKAeHHA GOratoro xJONKOBOr0 paloHa».

B 1924—1925 rr, ocyulectBasercd 3eMeAbHO-BOAHAA
pepopma, ue TpeGoBaswias 3HAUHTENbHLIX KaNMHTAJOBJO-
MeHui. B pesayabTaTte 3TOH peopMbl yMEHbUIHNACH YAEbL-
H4f BOJOMNOAAYA, 4YTO B KaKOH-TO CTeneHil MpHBeIO K
CHHKEHHIO TOpPI30HTa rpyHToBLIX BoA. COKpallenHe OTnyCcKa
BOAbL HA €AHHHLY NJAOILAAH H HekOTOpoe YJayullleHHe MelHo-
PAaTHBHOTO COCTOSHHA MOBJEK.I0 33 co6oii 1ae TO, 4TO MNpH-
3Hapaswanca HeoOXOAUMOCTb YCTpoOilcTBa ApeHa)<a He No-
AYUiJia NpakTHYeCKOro OCyUlecTBJeHIA B 3TOT nepuol. Tem
ne menee ¢ 1925 r. BO30OHOBAAKTCA HCCAEA0BATENbCKHE pPa-
60Tkl MO reHesncy cononuaxos [oaoaHoll cTenu H MeJAHO-
pupylowemy aeilcteuio apeHama. B 1927 r. ornyckaiores
HeGOJMbLIHE CYMMBl HA OPraHH3aUHIO ONBITHON CTaHUHH B
3oaoroit Opae, rae B 1929 r. snepeuie B Nonoaunoft creny
coopyXaloTcs cucrtema rayDoxoro 3axkpuiToro roplson-
Tanabloro gpenaxka, paboralouian no Hacrosiliee Bpems, U
NepBblé CKBaHHbI BEPTHKANBHOTO Jipelarxa.

Buyecre ¢ nocreneHnbiM BBOAOM B CeNbCKOXO3AHCTBEH-
Hbli 060pOT paHee 3a6poIICHHBIX 3aCOJNHBIUHXCH 3anexeil
¢ 1927 r. naunnaiorcea paboTul N0 OYHCTKE B yraybaeHnuio
MarderpaabhelX Bogocbopos. Tak B aToMm roay Obll ouHLULEH
MENe3HOA0POXKHBIN BofgocOop, HayaTa pacuncrka H YAAH-
nenne Wypyaskckoro soaocOopa. B 1928 r. ounwalores
BolocCopul [Morpannunelit 1 Maaexkckuit. B 3t Xe roaw
sapepuwaerca KomnaekcHasi Gopbba ¢ -maaspueil. Osepa u
Gosora (HEeMabOAKOBOr0 NHTaHHA) CTAaaH BbICHIXaTb, A0-
porK He 3aJAHBaJHCh, KATEropHUYeCKH 3alpellaloTcs NOceB.
puca. KpecTbAncTBO HauuHaeT OepeKHO OTHOCHTBLCH K
CBOHM 3CMAAM, MOCTENENNO yayudwias TeXHHKY 3eMJenents.

YNOpsaioueHHe BOAONOJL30BAHHA, NOBLIWLCHHE KOIDPU-
LWHEHTA  [I0Je3HOM0  ACACTBHA  OPOCHTENLHONl  CHCTEMUI,
NnpHBeJLINe K HEKOTOPOMY MelHOPATHBHOMY YVJAYHILCHHIO,
NOCTYHHIH TOJUKOM K PEKOMEHZauHAM COKpauleHHA NpoTH-
KenHocTth peryaupyloulenn copocnoit cern. Meakas cbpoc-
Had CeTh, AOCTABILAACA OT CTApPOro peiKiiMa, yxe He TOb-
KO He Obljla 10A€3HOH, a BPeAHOH, TaK KaK Mpi NPONycKax
BO/b! 110 Heil OHA CTAHOBWJACh HCTOMHHKOM MOMOJHEHIH
PYHTOBBIX BOJA H TNPHUHHON MeNHOPATHBHOrO YXYALUCIIA
OpolaeMblX 3eMedb. Pan xozaficTe Havaau 3acsinath cOpoc-
Hy10 ceThb. OAHAKO NPHHATLIX MCP OKa3aldoch HELOCTATOUHO
AJA NPHOCTAHOBACHHS NPOrpeccHPYIOUICro 3acoenia nous,
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C 1933—1936 rr. B [onopnoft crenu BBOAHTCA eule Bo-
jllee YXEeCTKOe BONONONb30BAHHE ¢ NPHMEHeHHeM KOMILJIexca
AIPDOTEXHHYECKHX W THAPOSKCNAYATAUHOHHBIX MEepoOnpHa-
THit no Gopble ¢ 3aconeHHeM MOYB ¥ NMOHHMKEHHEM YPOBHS
FPYHTOBBIX BOA. 3TH MEPONPHATHA TO3BOJHIH  PEe3Ko
MOAHATE H YPOMKANHOCTb CEeNbCKOXOIAMCTBEHHBIX KYJABTYP.
y%ﬂ}ﬁﬂﬁ XJ0NKa-Chlplia B LUeJIO0M MO CHCTEME MOBLICHJICA @

wrae 1934 r. go 17,7 w/ra 8 1939 r.

Hapaay c pocrom ypoxailhocti B 3ToT nepHon r_tpu-
BOJXKAaJCA H BBOL B CeNLCKOX03AHCTBEHHBIA 000pOT paHee
BhINABUIHX 3emenb. BmecTe ¢ TéM OCBOCHHE mNepeIOTOB H
sanexell H3-3a OTCYTCTBHSl [DEHAX{HOM CeTH MPOHUCXOLHIO0
Kpailie HanpsxeHHO H COMPOBOXKJAAJOCh, Kak NnpaBHJIO,
BBIMaJoM H3 060pOTAa CTAPONAXOTHLIX 3eme/b. Tak, eciu
3a nepuon 1936—1938 rr. 8 Tononuo#i crent 6EJ10 OCBOSHO
0K0J0 16 ThIC. ra Mepenoros, TO COOTBETCTBEHHO 328 3TOT Ke
nepuon Bhimano Oonee 7,5 THIC. ra CTApoONaxoTHLIX 3eMeb.
YKasaHHoe oGCTOATENLCTBO 3aCTaBH/O MEPECMOTPETh B3rJn-
Abl HA HCKYCCTBEHHBIH ApeHam. YcrpoiicTBo JApeHaxa B
loaoanoit crenn nawanoch B 1936—1937 rr. ¢ yray6Gaenus
MATHCTPaNbHOH BONOCHOPHON ceTH, H Takie BOAOCOOPHI, KaK
Iypy3nk, Kenanik, Koitfotkan, k¥ wouuy 1938 r. cranan
MarucTpajbHbIMH KOMJEeKTOpaMH Aas Oyjayuieil gpeHaxHoi
cet. OcobGeHHo WHPOKHI pasmax npuusan  pafoTel  mno
YCTPOHCTBY LpEeHaXHOA ceTH nocde HIOJABCKOTO NOCTAHOB-
neuns CHK n LK KII(6) Y3 06 ocsoenun B teuense 1940—
1941 rr. 60 Tbic. ra nepenoros. HactHuno MeTofoM HapoOj-
HAbIX CTDOEK, YaCTHYHO CrneuHaJbHbLIMH CTPOUTEJBHBIMH Op-
raHH3auusaMy B paudotee saconeHHoint yvactu ToaogHofl
CTENH HayaJoCb CTPOHTE/NLCTBO CETH  MEeMXO035NCTBEHHBIX
KOJJIEKTOPOB H ApeH co cpeiHen raybunoi ao 1,8 M, npors-
KEHHOCTb KoTopoli K 1944 r. gocrurma 500 kM. Opuako
YCTpOeHHAs] KOJJIEKTOPHO-ApeHa:Hasd CeTb B neppbie o=
Abl OCBOGHHA NEPENOroB He OnpaBiata BO3JOMEHHLIX Ha
Hee HaZex 1. MeaHopaTHBHOE COCTOSIHHE 3eMeNb He BCeria
yayuwaaock, Bo MHOrHX ciayyasx Npousouwio aame yxyi-
WeHHe, H YPOXMAaHHOCTL CeNBLCKOXO3AHCTBCHHLIX KVJIbLTYP
KaracTpo(Hyeckd nagaJja. Tak, ypomxall Xionka-chlpua B
LeJIOM TIO CHCTEME CHH3WAcA ¢ 2] U/ra B 1941 r. o 8,6 ufra
B1942r. 1 7,6 ufras 1943 r,

[TpuunHOfi  yXyAlUeHHA MeJHOPATHBHOrO COCTOSHHMSA
ABHJIOCE TO, YTO B MEpPHOL OCBOeHHA nepedoros (1939—
1941 rr.) Oulin NOBTOPEHL! BCe paHee COBEpIUEHHbI® OLIHG-
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Ku ¢ BBOAOM 3eMens [oaopnofi crend B CeAbCKOXO3AhCT-
BEHHBIA oBopoT. 3peck ObBIIM HAaJAWUO M PHCOBbleé MNOCEBLI,
H IPOMBIBKH TMOYB MO HENOATOTOBJAEHHBIM TNOJAM, H MNOYTH
nojHoe DesfcficTBHe pe/lKO PACNOJOKEeHHOH JpeHaxHOH
CETH, BbLIIBAHHOE MNepenocJHeHHeM mnocnejHelft cOPOCHBIMH
NpecHBIMH BOAaMu, ITH ownbOKH 3a 1—2 roja cpeJH Ha Her
YHNOPHYID paloTy NPOIJIEIX JIET (10 CHHMKEHHIO YDOBHS MH-
Hepaau30BaHHLIX TPyHTOBLIX BoA. Ha mnorux maccnsax, Kak
Hanpumep lypyasakekom, rpyHTOBBIC BOAL BJH3KO NOAOLIIH
K MOBEPXHOCTH 3eMJIH H YCJOXHMIN He TONbKO AadbHelinee
OCBOEHHE NYCTYIOULHX 38COJCHHBIX 3€Medb, HO H CeJbCKOXO-
$SIHCTBEHHO® HCNOJb30BAHHE -PAHee OCBOEHHBIX KYJALTYPHHIX
seMedb.

Ias AHKBHAALNH co3fdaBlueroca noaoxenus s 1942 r.
Hapkoumsoaxosom Y3aCCP yreepmaaercs MpPOeKT CTPOM-
TeqbCTBa Apenaxma B Mupzauyabckom u CreipaapsHHCKOM
pafionax ofuieil npotskennocteio 1,2 twc. kM. B 1943 r.
janpeulaeTcs pHCOCeAHHe Ha ocHopHOM naato. B 1945 r.
no oxkonuauuu Beauxoit Orteuectpennofi Bofinbl CTPONTEIh-
C1BO OTKPBLITOTO TOPH3OHTANbLHOrO JpeHayka pasBopavlBa-
erca B Goaee wHpoKHX macwradax, u x 1950 r. obuas npo-
TAMKEHHOCTH €ro yMxe cocraeasaa okojgo 1,3 TeIC. KM,
OnHako coCcTOsAHHE 3TOM ceTH, ee 3 (eKTHBHOCTL M IKCNAYa-
TauHa OuiH KpafiHe HeyaoBaeTBopuTenbHbl. [lo-npewnemy
Ha OCHOBHOM NJATO NPOH3BOAHJAHCE nNOCEBLI PHCA H B oT-
KpLIThie ApeHbl COPACLIBAMHCH NPECHbIe OPOCHTeNbHLIE BO-
Abl, NPHBOAHBLIMG K NEpPeNOJHENHI0 H HHTEHCHBHOMY 3apa-
CTAHHIO MHBOro ceyeHus pycaa. CeTh  NPOAOTMKHTENLHOC
BpeMf He OuHUlajgack H JeficTBylowas rayGuHa  Oblid
CpaBHHTEJBHO MaJa.

C 1950 r. Hapaay ¢ aanbHEHIUMM YyBeJHYeHHeM MpoTSH-
JKEHHOCTH HayunaloTes padoTul no yrayObieHHio Bcei no-
CTPOGHHON panee OTKPLITON jpeHa)HOR ceti. B ecThie-
cATHIe [OAbl 3aKawunBaercs coopyaenne [asHoro noii-
MEHHOTO KOJIJIEKTOPa MPOTSMKEHHOCTbID 74 KM, 3aMeTHO
YJAYYIIHBILEr0 MEJIHOPATHBHOE COCTOSIHHE 3eMelb B nohe
p. Chip-Jlapbi H pa3BepTuiBacTes cTpoHTebeTno LleiTpads-
Horo [OJIOZHOCTENCKOrO KOJJEKTOpa, KOTOpLIfl B HACTOA-
liiee BpeMfA HABAACTCA OCHOBHLIM BOLO- H COJACOTBOILALLHM
TPAKTOM [Jfl 3eMEIb Kak c¢Tapoil, Tak H HOBOH 30HBI OpO-
menHHa. UMes mpoTsiKeHHOCTb 0K010 85 KM, 30Ha gefcTaHs
[lenTpaapuoro [0MOAHOCTENCKOrO KOAJNEKTOpAa paccyHTauna
Gonee ueM na 300 ThiCc. ra.
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Bonpmne paGoTh MO yCTPOHCTBY OTKPHITOA KOJJIEKTOPs
HO-APEHaXKHOH CETH, PeKOHCTPYKUMA H yraybJeHuwe Maru-
CTPAJBHBIX KOMNEGKTOPOB M BCeH CeTH, MOYTH MOJHOE mpe-
KpallleHHe NMOCEBOB pHCAa Ha OCHOBHOM IJTATO HAuaJH CMo-
co6CTBOBATh PACCONIEHHIO OpOlIaeMBIX 3eMefb. ITO MOKHO
BuleTs H3 TabAa. 3, B KOTOpO# NPHBOAATCH NaHHLIE, Xapax-

TaGauua 3
Crenens saconenns NOYR | Boirs
Foxm Exunuia | {alicne-
W3Mepenus | 1e3aco- [cnalo 33 [cpejiHe Sa-(CHALRO 38 lcosoRNaxH| foBaHHaR
ReHEEE | COMEHHBIE|CONGHIEIC [coNe!be | | NpoY. | MIOWAAL)
!
1908— | Teic, ra | 94,5 31,9 27.3 3,6 | 11,8 169, 1
1911 s bo,9 18,8 16,2 2,1 | 7,0 100
| i
|
1923— | T, ra 49,5 as,7 44,5 | 21,1 | 18,6-} 169.4
1925 %% 29.2 21,1 | 6.4 | 12,4 10,9 100
f |
[ Z
1934— ! yoic, ra | 22,8 | 50,8 22.3 | 33,3 40,3 169,5
1935 L 13,4 29,9 13,3 19,6 | 23,8 100
I )
| i
jg37 | THC. ra 3,7 26,9 16,1 24.4 39,2 110,3
05 3.4 24,4 14,5 22 § 35,2 100
i |
lg5g | T®C. ra il 65,5 27,0 35,2 30,4 158,1
v 9% — | 4.1 | 16,4 | 22,2 | 20,3 | 100
I i
|g5g | THIC. ra - 17,5 30,6 30,5 19,5 158, 1
! |
lggy | THIC, @ e 89,6 59,9 - 13,0 159,8
% L - 54,3 37,6 | 8,1 r 100

TEPH3YIOUIHE XOA H3MEHEHHs 3acOoJieHHs Nnoue B ObiBlIeR
Y30eKCKOH 4acTH CTapoW 30Hb OpOWIEHHH 3a
1908 mo 1960 r.
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B mecruaecsibie rolsl 80306HOBAAIOTCA ONLITHO-APO-
h3BOJACTBEHHbIE HCCJACAOBAHIIA NO BEPTHKANLHOMY JpeHaxy,
5 pesyabTaTe KOTOPLIX Owlan paspaboransl Hauboaee -
GeKTIIDHBIE KOHCTPYKUMH CKBaXKHH 1 hubTPoB. YenemHpie
Pe3yJbTathl 3TIX HCCAELOBaUNH M H3BECTHbie TPYyAHOCTH
CTPOHTENBLCTBA OTKPBLITOH KOANCKTOPHO-APCHAMHON CeTH
rnyOuHoft Oonee 2,50—3,0 m npuseain Kk neolOX0AWMOCTH
cozpanin s 1963 r. cxembl BHeApeHHA BePTHKANLHOTO Ape-
HaXa ua2 naowaan 210 tee. ra. K | ausapg 1966 r. 8 cTa-
poft sone opowenna Fonoanodl crenn yxe GBTO NOCTPOEHU
|68 ckBaKun BCPTHKANBLHOIO APCHAMKA., KOTOPHIE OXBATHI-
BRAH naollaab 6oace 25 ruic. ra.

PaGotu no coopysenHio Apenaa 8 HOBON 30HE OpO-
wennst navanucs ¢ 1957 r. mocae nocragoeacuna UK
KNGC u CM CCCP ot 6 asrycra 1956 r. «O6 opowenunn ¢
OCCOEHHA ueaupublx 3emeds 5 [oaoanol creny B ¥Y30ekcKoi
CCP n Kasaxckoit CCP ann  ypeauuenua npoH3BoacTpd
xaonka»*. [1pn 3T6M B HOBOI 20He, B DTAHYHE OT cTapoil, rae
OCHOBHBLIMH BIAAMI APEHAAA ABNFIOTCA OTKPLITLII FOPH3OH-
TANbHBIH APeHaX H  4ACTHYHO BEPTHKAALUGLIH, - WiPOKoe
MPUMEHCHHE NOAYMACT 3AKPWTHHR ropuiIoHTANAbHHA (B Ha-
cToRIUCe BpeMs ero uacuMresaeres Goaee 1000 kM) H
OTKPBITHIH FOPH3OHTAJILHLI (NPENMYLECTBCHHO KONIEKTOPhI
n cobuparenn) apenamu. B nocaeanue roaw u 3aece Haya-
Thl FKCOCPHMCHTAJABHLIE HCCACAODAHMST N0  NPHMEHEHHID
BEPTHKAALHOMO APeHaka Ha OTACAbHLIX MaccHpax.

MEJHOPHUPYWLIEE OEACTBHE APEHAXA

(Ha npumepe crapou 30Hb6l opouienus loaodwod crenu)

Meanopipyiomee aeiicrsie nioboro BHAa aApenaxa npu-
HATO OUEHNBATL KOJHYCCTBOM coJell, vianademelx ¢ odcay-
HIIBACMON TEPPHUTOPHH 3a TOT LTIl HHOM NPOMEKYTOK Bpe-
MeHIl, CKOPOCTBIO CHUHMKEHHA YPOBHA TPYHTOBLIX BOJL H HX
3aferaHdeM oT noscpxuoctd seman. [Ipu stom, ueMm HiKe
6vaeT TOPH3OHT CPYHTOBBIX BOA, TeM MCHbIIE HHTEHCHB-
HOCTb CE30HNOH W FOJOBON pecTaBpauuH 3acOJeHHA MoYB M
Bhllle 3(PPKTHBHOCTL arpoTeXHHYECKHX W CHAPOIKCAIVE-
TAUHOHHKIX MEPONPHATHIL

* B 1963 r. Kasaxckan sacte [omoanoft creny Ywxasow [Tpesnanyma
%!éﬂ;ﬂlliﬂrﬂ Coeera Kazaxckoft CCP nepeasua 8 coctan YsOexckoft
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Kak yme oTMmeyanoce paHee, HauGoJblliee pacnpocTpa-
Henne B [ONOAHOA CTenmH MOKa HMeeT OTKPBITHIH FOpH3OH-
TaAbHEH ApeHax. O0ulas nNpoTAMEHHOCTb STOrO BHAA Apes
Ha)ka B HacToAllee Bpemsa cocrasiaser Oojaee 5,6 ThIC. KM,
H3 KoTophix [,4 ThiC. KM HAXOAATCA B HOBOH 30HEe Opolle-
HHA, okoao 1,0 Teic. KM — B ObiBil. Kasaxckoft yacTH cre-
MH, & OCTAJbHbie — B OuiBll. Y36eKCKOd 4yacTH CTApof 30
Hbl OpOLIeHHT.

Boabwas npoTsdeHHOCTh OTKPLITOH KOJMJNEKTOPHO-Jpe-
HadHoll cetn B ObiBl, Y36eKCKON YacTH CTeNH NO3BOJIHAA
B MOC/AEAHHE TOAbl HE TOJBLKO NPejOTBPaTHTh NMOABEM YpPOB-
Hfi TPYHTOBBIX BOJ K [MOBEPXHOCTH MOYBBEI, HO H HECKOJBKO
CHH3HTL TOPH3OHT HX, HECMOTPA Ha 3aMeTHOe NOBbIUIEHHC
K03 HuNeHTa 3eMebHOro HCMOJb30BAHHA H POCT MOCER-
HbIX NJowanef. 3T0 BUAHO H3 NPHBOAHMOro HHMe cpejlHe-
r0 YpPOBHA T'PYHTOBLIX BOJ B cpeiHeM no ['y/JHCTaHCKOMY H
Ceipnapeuickomy paiionam 3a nepuofl c 1958 no 1965 r.

Fon b
1958 1959 1960 1G] 1L iwe3 18f4 | G
N poBenL IpyH- i
roBhlX Boa, oM 145 161 172 178 176 181 18 199

Haooopor, B llaxraapaavckom, Kuposckom u Jhxersbi-
cafickom paiioHax, rie JApeHa)KHas ceTb pasBuTa caalee, 8
pe3yanTare OCBOEHHS HOBLIX MACCHBOB H BBEJEHHS B CeJb-
CKOXO03RIICTBEHHBINl 060pOT BHYTPHXO3SACTBEHHBIX nepeJo-
OB, FPYHTOBBIE BOABLl 338 3TOT M€ NMEPHOA NOAHAJIHCH ¢ 248
no 215 cm.

CyuwecTeyoman OTKpPbLITAA  KOJJIEKTOpPHO-ApeHaXHas
CeThb yJ1aJfeT OrPOMHOE KOJHYCCTBO BPeAHBIX AJIA pacTeHHi
BOAHOPACTBOPHMBIX COJEH € MEAHOPHPYEMOIl TepPHTOPHH.
YOeauTeNbHOH HAMIOCTpPALHed 3TOr0  MOMKEeT CAYKHTb
raba, 4, B KOTOPOH npuBe/eHbl JaHHbie N0 TPEM OCHOBHBIM
koanexkropam Tomoaunofi crenn — Llypysak, Tnapubifi noft-
mMeHHLIH W Lentpaabuuiil TOJNOLHOCTENCKHA 33 HCTeKLIHe
BOCeML JIeT.

[lpu stom, uem Ooublwie yAeJbHAA NPOTAIKEHHOCTD
apenaka, TeM G6aaronpHsTHee ckaajibisaeTcs OajaHc CO-
nefl B MENHOPHpYeMbIX nouporpyHrax. Tak, ecan B ObiBul.
Y30eKkcKON 4acTH CTapod 30HB OpOLUeHHA, rie OTKpbLITaR
KOMJEKTOPHO-IpeHaKHas ceTh Oojlee HIH MeHee A0CTaToy-
HO paseHTa, B 1965 r. orson coneit mo OpeHaXKHOA CeTH
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NPeBLICH/ NOCTYNJEHHe HX ¢ opocHTe bHOA BojoR Ha 705
THIC. T, B TOM uHene NaCl — va 228 toic. 1, To B GbiBul. Ka-
3aXCKOH YacTH oTBelleHO cojef Obl10 MeHble, 4YeM MOoCTy-
nHao Ha 937 toic. 7, B T. 4. NaCl na 273 toic. 7. [losromy B

Tabauna 4
Brineceno coaefl, The. T
Foa Dm:':rlelit.n :EHH' B TOM WHCAO
sero | " Ve

1958 I 481,3 1912,3 | 47,3
1959 l 510,4 2063,0 |  516,0
1960 J 563, 1 2208,0 | 664,0
1961 | 507,7 1873,0 | 552,0
1962 | 636,0 2316,3 | 696,06
1963 | 750,3 | 2595,0 623,6
1964 | 805,9 2696, 9 623,0
1965 |  682,2 | 2208,7 | 518,8

$TOMi YacTH CTEMH MOET HAKOMIEHHe BOAHOPACTBOPHMBIX
CCJIEH B TMOYBOTPYHTaxX H TPYHTOBbLIX BOjaxX H yxy/lIeHde
MEJHOPATHBHOIO COCTOAHHS OPOMIAEMBIX 3eMeb.

Bmecre ¢ teM 2(p(peKT OTKPBITOTO TOPH30HTAJNBHOMO
JdpeHaxa B ylaJeHHH BOAHOPACTBOPHMLIX cojefi Mol Ow
ObiTh elle OoMbIlHM, eciH Obl B Hero He cOpackiBanach
npecHas opocuTenbHas Boja. COpoc npecHuLIX BOA B OT-
KPLITYIO KONJIEKTOPHO-JPEHANKHYI0 CeTh, MNPOHCXOAALLHI
H3-3@ OTCYTCTBHA CTPOroif AHCUHIJIHHBI B BOAONO.1bL30BA-
HHH H HaAJeXXalero KOHTpoJs 3a NposegeHneM BereTain-
OHHBIX H TNMPOMBIBHBIX MOJHBOB, MPHBOAHT K YMCHLIUIEHHIO
AeiCTBYIOWeH ryOHHB MEeJHOPaTHBHOH CETH CO BCEMH DBLI-
TeKAlWHMH H3 3TOro nocaeicrBHAMH. HacKoabko HHTeH-
cuBeH cbpoc npecHbIX BOJ, MOMHO CYIAHTL H3 C/ALYIOLLHX
AaHEbX. Korlla Bojla B OpOCHTENbHOH CETH OTCYTCTBYET M
ApeHa) cpabaTeiBaeT TPYHTOBBLIE BOAL, COLEp)KauHe Co-
neii B ApeHa)KHOM cCTOKe OO0JbIIHHCTBA ApPeH H KOMNIEKTO-
poB coctaBasier 5—6, a 3avacrtyio H Oosee rpaMMoB Hd
antp. C HayaJOM e OpPOCHTENbLHOro MepHofa CoacpHanue
CoJleHt B KaX/10M MeTpe CTOKa, OTBOJAMMOro JApeHarKHo#
CEThIO, KaK MpaBH/jo, pe3ko CHHXKaeTca, COCTapadAa B OT-
genbHuie nepuolnl 1,8—2,0 r, Toria Kax cpelHsa MHHepa-
AH3auna rpydToBuix Boa npesbliiaetr 8—10 rfn. [lanee, ecan
B CHCTEME 3aKpBITOr0 TOPH3OHTAALHOrO JApeHaka, rae
cOpoc OpPOCHTEJNbHbIX BOJ HCKJKYeH, OTHOWIEHHA MaKCH-
MaJBHOTO H MHHHMAABHOIO MECAYHOrOo cojepxaHus conel
B IpeHa)KHOM CTOKeé HCYHCAAIOTCH BeJHYHHAMH MNOPAAKE

= W



1,2—1,6, T0 B OTKPHTON KOAJNEKTOPHO-ApeHaXHOH CeTH
o poctHrawt 3,0 u 6Goaee,

[TonpoGuee uayueno B Tosoanoll crenn MeaHOPHPYIO-
aiee ,[I,EﬁETEIHE" JadKPLITOrMN FOPH3OHTAJNLHOrO ApEHaMa.
IToacnopeem 3TOMYy ABHJIOCH CTPOHTENLCTBO HA NJOLLAAH
okonio 170 ra onwiTHOR Apenaxuoli cucremun B 1928—
1929 rr. 6213 cr. Akantuin, Cpeaneasnatckodl #. A. (ObiBLL
cr. 3oaotas Opaa), HCCACA0BAHHA HA KOTOPOA NPOLOAMKA-
I0TCA MO HAacToOsLLee BpeMs.

BecbMa mHTepecHa HCTOpPHS OCBOGHHS yuacTKa, rie
GyHKUHOHHpYET CHCTEMA APCH H KOJJEKTOpOB.

Bnepsbie Tepputopns yuactka Guiia opowena B 1914 .
il XOTA He BCA €ro NJouUlaib HCNOABL3OBAJACKH B CENbCKOXO-
3sticTReHHOM 06OpoTe, OH NOABEPres CHALHOMY BTOPHUYHOMY
sacosiennio. Hepes 2—3 roda 3naunTesbHas 4acTb 3eMedb
Oblna 3a0bpolieHa, a BCKOPe W NMOJHOCTBIO MNpeKpawaercs
OpollleHHe 3ITHX 3eMe/lb.

R

Puc 17, Cxema OMBITHONO YHACTKA 3aKPHITONO FOPH3OHTANB
HOrO ApeHaxa & 3oaotofi Opae:

[ — JzHPpWTAA ZpeHAMKHAA CoTb; 4 — OTKpWITAA ApeHAMHAR COTh
J = OpOCETOTRNAR COTh.



B 1923 r. cenbCKOXO3AHCTBEHHBlE (PEANPHHHMATEAH HA
apeHfiHbIX YCJOBHAX Y rocynaperBa [bITaJTHCh HCMOAB3O-
BaTh YacTh 3TOrO yyacTKa moa nocessl xJomuaTHnka. Oux-
HaKo Ha Ooabluell 4aCTH NOCEBOB XJOMUATHHK BCKOpe noc-
fe nosBiAeHHA BCXoJ0B norHb H3-3a 3aCOJEHHA, H  3eMJH
ciosa 3alpaceiBaloTca.

B 1927 r. mecTHbIM Hace/eHHEM, BOMPEKH TNpoOTecTaM
arpoHOMOB H noysoBenos, Oblla BHOBL CleJaHA MONLITKA
HCMOAb30BaTh 3TH 3eMan noa moceskl, Ho # Ha 3toT pas
OHAa OKasanach HeydauyHofl. B cBaA3H ¢ 3THM MeCTHOe Hace-
AeHHe Obl/0 nmepecejeHO Ha ApyrHe 3eM/d, a8 y4acTOK, Kak
wawbonree NMOJHO NpeACTABAKIOWMHN THUMBl 3acO/NEHHBIX 3e:
Mesb ceBepo-BocTouHO uactu lonoanoit crenu, ornaercs
NOA ONbITH ¢ 33KPbLITHIM FOPH3OHTAJbHLIM H BEPTHKaAbHLIM
NpeHamaMu.

K ocenn 1929 r. sgech OblJi0 3aKOHYEHO CTPOHTENBCTBO
CHCTEMBI, COCTOAIIEA H3 /JeCATH MEPBHYHBIX ApeH-codupa-
renet, obpasyiouled ABe rpynnbl ABYX COEAHHAOUIMX Hpe-
Hbl KoAnekropos ¢ obuled Aas BCell  CHCTEMBbl  HAacoCHOW
cranunen (puc. 17). Kak yie vKa3blBasoch panee, BCf (€Tb
Guisia BbINOJHEHa W3 KOPOTKHX rouwuapuwx Tpy6. Onanaxo
npena Ne | z2aj0KeHnan B NAbBYHHLIX TPYHTaX NOBLINiElN-
HOW 4aCTH y4acTKa, BCKOpe noOcje caaud CHCTEMBI B 3KC
nayataunuio (B 1931 r.) Bbiusa M3 CTPOSL H K HAacTOAlLEMY

Tabauna d

| CayvBuna ausio: | Mex-
MENHA, M Aperro
pacCTO-
RUME, M

MMy apen w kosnek.| [lmna, | duamerp .
Topos M TOVG, MM ¥ HAOH

B Haua-
e |B NOHIE

Mepoan apenaxuas rpynna

Opewa Mo 2 [530,0(100—175] 0,001 2,40 | 3,10 | 149 5
Opena Ne 4 | 530,07 100—150 0,001 2,30 | 2,88 Fgﬁﬁl[}
Hpena Ne 5 | 530,0 150 0,001—0,0005 | 1,86 | 2,67 | {50'0
Hpesa Ne 6 |530,01100—150| 0,001—0,0005 | 2,03 | 2,65 | "™
Kowaexktop Nell 880,01 150—300 0,001 3,27 | 3,45 |
Bropas npenamuas rpynna

Ipewa No 7 1530,0/ 125—150 0,001 2,03 1 2,78 |g65 g
[pena Mo 8 530,0( 125—150 0,001 2,31 12,99 {1q5'e
Opera N 9 |530,0| 100—125 0,001 1,80 | 3.44 | 25°2
HOpena Ne 10 | 530,0( 125—150 0,001 1,93 | 2,97 ’
Koanextop .\iﬂiﬁﬁﬂ,ﬂ 150—250 0,001 2,86 | 3,45
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BpeMEHH OHa H 4YacTh KOJJEeKTopa Ao ApeHnl N 2 noaHo-
cToio pasobpansl. OcHoBHBIE napaMeTpsl H KOHCTPYKTHB:
Hbl@ NaHHble CHCTEMbl MpHBefdeHbl B Tabua. 5.

3akpHTLIH TOPH3IOHTANBHEHT ApPeHaM, TaK Ke Kak H OT-
KPHITHIH, B VCAOBHAX [OMOOHON CTenH COBEPUIEHHO He HaMe-
HAET NPHPOAHLI XapakTep xoneOaHWA TPYHTOBBIX BOA, 8
MHWE CcnocoGCTBYET B LeaOM yAepHaHHIO HX TOPH3O0HTA HA
HECKOAbKO Ooableli rayduHe oOT [AHEBHON MNOBEPXHOCTH.
B 3aBuCHMOCTH OT yA4aNEHHOCTH OT JApPEHBI NOCASAHAA MOHH-
®aer ypoeeHb rpyurtoseiXx Bog Ha 0,2—1,0 M B nepuoa Boi-
COKOro CTOfIHHSl CPYHTOBLIX BoJA (3uma—pBecHa) u Ha 0,.1—
0,5 M B mepHOA HHM3KOro CTOSIHHA HX B CPaBHEHHH C YPOB-
HeM, HabmonaeMeIM B Oe3apeHa*KHBIX YCAOBHAX, UTO B
Kaxoi-To Mepe cnocoBCTBYeT MeHbHIEd CEe30HHOH pecTas-
pPalHH coJefi B MenHOpHpyeMBIX mnoysorpyntax. Jlpena:
BLI3biBaeT Godee OLICTpOE MOHHMKEHHE BLICOKHX BECCHHHX
ypoBHeil, a Takie cpaloTKy NMHKOB NOABLEMa CPYHTOBLIX
BOJl, BHI3LIBAEMEIX ODOIIEHHEM H NPOMLIBKOI.

Onnum u3 noxasateneil sdpexTHsHocTH paborhl Ape-
HaXa fABJAETCA ONMpPEeCHeHHe [IPEHAMHOro CTOKA, KOTOPLIA
KOCBEHHD  XapaKTepH3yeT HHTEHCHBHOCTL ONPECHEHHA
TPYHTOBBIX BOA, ABJAAIOWIHXCA OCHOBHBIM OOBEKTOM MeJHO-
paund. 3a Gosee ueM TPHAUATHOATHISTHHE nepuoa padoThl
LpeHaxa cojepxanHe cojJedH B OpPeHaXKHOM CTOKe YMEHb-
IIHJOCE NMOYTH B TPH pa3a, W B nocaejpHue 10—15 jger ona
crabunusupopanace B npegenax 55—6,0 r/fa  naorworo
ocratka H 1,2—1,4 r/fa xaopa. HanGojee HHTEHCHBHO
[peHa)KHbIH CTOK ONpecHsaCA B nepeele 3—4 roga padoThi
ApeHaxa. [locTHrHyToe B pe3yabTaTe NpOMbIBOK Ha ¢oHe
ApeHa)<a MeJHOPATHBHOE YJYULICHHE MOYB MO3BOJHIO YyIKe
kK 1932 r. moayuute no 6 1fra Xnonka-cuipua, B TO BpeMa
KaK MpH TMOcHelHeil NOonbTKe MCNOJAL30BAHHA 3CMeTb N0A
[I0CeBbl XJOMUATHHKA B (e3qpeHamHbIX YCJAOBHAX He OBIH
MOJYYeHB JaXe BCXOBL.

B uenom BausHHe apeHama Ha 3G @PexTHBHOCT: npo-
MBIBHBIX TOJIMBOB XOpouwo BHAHO H3 AaHHulX A. E. Hepo-
3HHa, NpuBefeHHLIXx B Tabn. 6.

3a 1929—1960 rr. openaxkom ¢ oOCAYKHBAEMOro HM
y4acTka oTeeneHo Oonee 21 MJaH. M° BOJAL H BMECTe ¢ HelO
oxono 145 Teic. T coneil, B Tom uncae NaCl Goaee 55 ThIC. T,
WIM B pacyeTe ¢ | ra mMeaHopHpyemMoH pJouiaiH cooT-
peTcTBeHHo 895 u 358 T.

[Togo6Ho mpeHa:KHOMY CTOKY 3a AJHTENLHLI nepHon
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TaGanua 6

CogepmaRre xnopa B novpe, % K Becy

Copu3aouTH, oM
A0 poMBBRH i noce NpoMLBKH HopMof, M3 Ta

BAaApeHamHBX YCAOBHAX

¥ i
; 5960 | 8830
0—60 i 0,223 0,005 0,004
60—100 |, 0,206 0,008 0,004
0—100 J 0,217 0,006 | 0,004

|

BOesafpeHaMHBX YCAOBHAX

1 I
: 5000 8000
0—60 | 0,237 0,134 0,069
60—100 0,104 0,067 0,055
0—100 | 0,183 0,107 0,064

pafoTei ApeHaxa, OPOWIEHHs W MPOMLIBOK MHHEpalH3aUHA
FPYHTOBBIX BOJ Ha Yy4acTKe TNpeTepnesa 3HAYHTE blibie
H3MeHeHHf, KOTOpble XapaKTepH3YIOTCA KaK yMEeHbUIeHHeM
obuero cofepAaHHA cOJeH, rak W yMeHblIeHHeM I0JH
BpelHBIX Aaa pacrtenuit coneft NaCl, NaSOy n MgSO,.
Hanpumep, ecau B mexayapenbe 5—6 10 noctpofiku ape-
Ha)a rpyHTOBble Boaw coxepxanau 16,30 r/n naoTHoro oc-
tratka, 4,80 r/a xnopa u 4,13 r/n cepHofi KHCNOTH, TO B
pesyJibTaTeé OCYLIECTBJEHHA KOMIUJIeKCa MeJHOpPaTHBHBLIX
MEPONPHATHA MPH NOCTOAHHOM HCNOJbL30BaHHH 3eMelb NOA
MOCEBhl CEJbCKOXO3SIHCTBEHHHIX KyJabTyp yxe K 1952 r.
MHHepaJH3aluusa CHU3Waach A0 5,52 r/n nnoTHoro ocratka,
096 r/n xnopa u 2,25 r/n cepHoit Kucaorel. Hapaay co
CHHXKeHHeM MHHepaaH3aUuHH yMeHbIIHTACh H JONA BpPeAHLIX
Anf pacteHuil coneil. B obuiem BHAE 3TH H3IMEHEHHS MOryT
ObITh HAJIIOCTPHPOBAHL AaHHBLIMA Taba, 7, rae NPHBOAATCS
MHHepaJdH3alHy W COCTAB COJell B TPYHTOBLIX BOJAx He-

TaGanua 7
M B roM aucne, rfa
| Naorruh e |% DpeaNLIX|D TOM HYHCIE
t:::fl:u OCTATOK, r,.f.nr NaCl ' Na,S0, i MgSO, [failéaﬂg}. :+ coaefl % NaCl
- !
5 | 23,80 | 13,99 ’ 1,53 [ 637| 2.00 | 01,5 | 58,6
20 468 | 0,8 | 0,38 |1.81! 1,65 | 64,8 17.9
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APeHHPOBAHHON WeNHHbl, HHKOTAA He noABeprapluefcs opo-
IeHHI0 (CKB. 3), H noJe, KOTopoe APeHHPOBAHO U MOCTOAH-
;{t]:- HAXOAWIOCE B CeALCKOXO3fHCTBEeHHOM ob6opoTe (CKb.
¥
Oanako nocreneHHoe CHHMKEHHE MHHEPAJdH3aALHH TPYH-
TOBbIX BOJ, KOTOPO€ MNPOHCXOAHT 3HAYHTENBHO MelJeHHee
ONpecHeniia JApPeHaMHoro crtoka, HaGawonaeTca TOMALKO B
TOM C/ayyae, Korja fnocToAHHO OCYULEeCTBAAETCA OpOIISHHE i
KOMMAEKC arpoTexHuyeckHx smeanopauufi. [Tpn npexpawe-
HHH OpPOWEeHHA I BO3/1eABIBAHHS CEeNbCKOXO3AMCTBEHHbIX
KyAbTyp colepXaHHe coJiel B FPYHTOBHIX BOLAX MOBBIA-
eTCA, lakeé HecMOoTpA HA YIOBJAETBOPHTENbHyw pabory
apenama. Hanpumep, Bbinajl M3 CeJbCKOXO3ANCTBEHHOTO
obopora no X03RiCTBEHHLIM MPHYHHAM BOCTOYHON NOJOBH:
Hbl yuacTka Mexay apeHamu 9—I10 c 1941 r. npprBen K
YBEJHUYEHHIO COHNCpMAaHHA XJopa H  MJOTHOrO oOCTaTtKka ¢
267 n 1025 rfan B 1940 1. 10 4,77 0 1790 r/n B 1942 r. W
6,06 n 20,25 r/n B 1944 r. Ha apeunposaunoil ueanue, rae
OpoOLIeHie B TeYEHHE BCEro MepHoAa He NPoBOANIOCH, MHHe-
PaaH3auusa FPYHTOBLIX BOA MPOMONMAeT OCTABATLCA BbLICO-
koft —4.9—8.5 r/a xaopa u 15,8—24.7 r/a nnoTHOro OCTaTKa,
Takoe e nonoxexHHe HMeeT MeCTO H C AHHAMHKOR CO-
nepxanua coseit B nousorpynrax. Tawm, rie mnapaay c
IpeHaKOM MNPOAOJMKHTE/bHO® BPEMA OCYUIECTBJAAACA KOM-
MJIeKC arpoTeXHHYeCcKHX MeponpuaTHA H OpOLIeHHe, Ha-
GnionaeTca mocTeneHHOe YMEHbLUEHHE COAEpXKaHus codef
HAH cTalHaH3alUHa HX 3anacoB B pa3Mepax, HE OKa3biBalo-
WHX BpPeNHOro MEHCTBHA Ha POCT H pa3BHUTHe pacTeHHd
(0,010—0,050% xnopa u 0,65—1,259% nnotHoro ocratka).
Cam mo ce6e apeHa) Ge3 opOUIEHHA HE ONPECHAET MOY-
BOTPYHTBl H He MNpeJOTBpaulaeT pecTaBpalHio 3acOJeHUS
OCBOEHHLIX 3€MeJb N0 NpPEeKpaleHHd HX OopoweHHA. Tak

TaBanua g

; : B rom uncae 3 gg

- ws | BEE| NaCl | NaSO, | MgSOs |CaSO," :-E Fo
| X—1923) 503 | 192,82 | 181,3 50,7 165,0 | 72,0|92,6
X—1960| 303 21,0 | 62,0 43,7 157,0 | 44,5 6,9

g IVIII—1927] 434 | 144,4 | 62,6 73,6 | 171,01 62,0]31,9
e X—1950| 276 12.71 47.0 32,2 | 169,01 35,2| 4.6




Ke KaK W B rPYHTOBBIX BOjax, NpH OpoLIeHHH Ha dotie
Apenazka CYWeCTBOHHO MEHSIeTCsl COCTaB Coviell B MENHO-
PHpYEMbLIX NOYBOrpyHTax, WTO BHAHO 113 JaHHLIX Talba. 8,
B KOTOpOil NpHROARATCA 3anacel coJci B JIBVXMETPOBOM
¢/108 MOYBOTPYHTOB B 1BYX TOYKAX, HAXOAAUHNXCA HA [o-
CTOSIHIO HCNOJbL3VeMBIX B CelbX03000poTe yuacTkax, Ao
HOCTPONRKN Apcnazka n vueped 32 roaa nocae cro padOThl,
Ecan cpaBuiTh yMenbHleHNe COLEpPKaHHs comeil B MOY-
BOFPYHTaX, KOTOpoe ucuicaserca seanuuHamu 70—
290 t/ra, B Tom unene NaCl 125—170 t/ra ¢ KomnuecTBOM
COJieil, BHIHECEHHBLIX 33 3TOT NEpPHOL APCHAXKOM, TO YBHIHM,
YTO ONpecHeHHe MOYBOTPYHTOB NPOM3OIWLIO HAa ropasio
MEHBLIIYIO BeJAHYMHY, 4eM oTBejeno conaei. Takoe uecoort-
BETCTBHE BBLI3BAHO HEMPEepPLIBHBIM MOMOJAHEHHEM  COMEBLIX
3aMacoB H3 HANOPHBIX NOA3IEMHLIX BOA, BOCXOAAUIHI MOTOK
KOTOPBIX He MOMeT ObiTh JANKBHAHPOBAHN C MOMOUILIO TOpH-
3CHTAJbHOIO ApeHama. TeM He MeHee KOMIJIeKc MelHopa-
THBALIX MeponpHaATH Ha ¢oHe JAeNcTBYOLEro ropH3on:
TAALHOTO ApeHaxa, ocodeHuo NpH 3aKPLITOM, B COCTOAHHH
ofiecneyliTh 3a onpeleqacHublii MPOMEKYTOK BpeMeni Takoe
paccoenne MOYBOFPYHTOB W FPYHTOBLIX BOJ, KOTOpPOE MO3-
BOJISIET B CHCTEME XJONKOBO-TIOUEPHOBLIX  ceBoolopoOTOB
moJyuaTh ypo:kan xnonka-cuipua go 35—40 n/ra.
Meanopupylomee jefictBie BepTHKAILHOrO ApeHa)a

NMOKa H3Y4YeHO HeA0CTaTO4HO. OJIHHH'D HMEUWHeCA AaHHLIE
N0 ONBITHO-NMPOHIBOACTBENNLIM CHCTCMaMm coBxo3zoB «Couu-

TaGauna 9

=

Texniveck®e napaMernbl | Cnnxoa «CollHa. Cosxos «llaxta- :

H PE3YJAbTATH OTHAMEK | EUERE apaas Fop. Tyaneran
‘ |

Koanyecrso cksamim, | 28 33 g

W &9 5 ok o |
Fay6una ckeasil, M 65—8( 50—70 , 40—60
Huaserp crpanom, 0,7—0,9 0,7—1,0 (1,5
Oanea grasTpa, M | 25—41) 15—36 10—17
Tun dmabrpa . . . .llesesolt ¢ rpa-Llesesoit ¢ rpa- dupuatsit ¢ rpa-

(BITTIHON  OGCLINKORN | BUfiON  ofCLnKol{BIHON  obCLinkoN
Le6uT CKBamiy, .'t,'ﬂ':lii 100—200 60— 120 60—80
¥ neanusi aeluT, !

Aleek, 8 & & v | 10—15 +—8 i—8
Papye swsnng, » . 700800 GO0—T700 300—600
Maowags, obcavmmpa-i .

CMaf OIHOI CKIA KH-

WoA, ra . . . . . 120— 150 128150 _ 60— 100

(] ]
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aanam» u «[laxtaapan» u rop. I'vancrana roBopar o ero
N0CTATOMHO BHICOKOM -3(p¢eKTHBHOCTH, OCHOBHBE TexHHue-
CKHe mapaMeTpnl CKBaMHH W Pe3yJbTaThl OTKAaueK Mo 3THM
cucrteMam npuBoastcas B TabGa. 9.

Boavume pacxoasl BojAbl, 3a6upaeMble BepTHKAAbHBIME
CKBaXKHHAMH  H3 MECYaHO-raNeYHHKOBLIX OTJIOMCHHA B
lepBYI0 Oucpelb, NPHBOANT K CHHMKEHMIO HAlopa B 3THX
OTJOMEeHHAX 1 o0pa3oBanHi0 B HHX JENDECCHOHHLIX Nbe3o-
MeTpHnuecknx nosepxnocteit. Beaencrsie storo na onpejae-
JIEHHOI TVIOWAaAN YCTpaHAaeTca MNpenarcTeue AnA oluero
MOHHIKCHHA YDPOBHA TIPyHTOBLIX BOJA. CHHIKEHHE MbE3OMer-
PHYECKHX HAmMopoB B NECYaHO-TAJEUYHHKOBLIX OTJOMEHHAX
B o0wem BHAE MOKET OGULITL WIAAOCTPHPOBAHO HHMKecaedy-
IOUHMH J@aHHBIMH, MOJYHMCHHLIMHM HAa yYacTKe BepTHKaAbHO-
ro apenaxa p cosxose «Couwaansm» (raGa. 10).

TaGawna 10

PaccToAnge oT BepTHEAALHOR

CHBAMHHLI, M
[Tokasarens, M

' =
13 13 | 185 JG0

I'opHaout moawl fepea orkaunoii | 6,54 | 6,54 | 6,58 | 6,61
I'opiaoHT  BOALL Mepes CyTKM

nocqe Havana oTkawkw . . | 2,83 | 2,95 | 4,62 | 5,31
Cuupeswe Hanopa . ., . . .| 3,71 | 3,59 1,9 | 1,30

Kopennbin o6pa3oM MeHAsi ecTecTBeHHBIl Xapaktep
pexHMa MOA3eMHLIX BOJA, BePTHKAJBHBI ApeHam AaKTHBHO
BO3JEeHCTBYET H Ha PeHM FPYHTOBHIX BOJ, HOO BOAB pas-
JHYHLIX TOPH3OHTOB 3A€Cb HE H3O0NHPOBAHBLI ApPYr oT ApYy-
ra H COCTaBasiloT edHHOe LUenoe.

B oTauuie OT rOpH3OHTANLHOrO Jpenaka, KOTOpPHI He
H3MEHsICT NPUPONHOTO PEIKNMA rPYHTOBLIX BOJ, NMPH OTKau-
Ke W3 BepTHKaNbHEIX CKBAXKHN NPEeLOTBpAlLAOTCA KaHMAa-
THUECKIE NOLbEMB! YPOBHS IPYHTOBLIX BOA, H OHH, KaK npa-
BHJI0, 3aqeraloT 3HauHTelbHO rayfie OT  NOBEPXHOCTH
nousbl, CKOPOCTH CHMIKCHHSL PPYHTOBBIX BOJL 1oj JeHCTBH-
eM HE]J'TI[HEJ]hIlﬂ[‘ﬂ ,EI.I)EIIEIH{E,‘ KaK NMOKazblBAKOT HCCAEIOBE-
HHA, B HeCKOJbKO pas OoJablue ckopoctei, HabaiofaaeMmbix
Ha VUYacTKe, MeJHOPHPVEMOM TOPH3OHTAJLHLIM APCHANKOM.
BaufaHne OTKaukKH Ha peXuM TPVHTOBBIX BOJA MOXHO BI-
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aeTh Ha puc. 18, rae Hapsay c KPHBOA AHHAMHKH YPOBHA
FPYHTOBBIX BOA Ha ()OHe BepPTHKAJbHOrO JpeHa)a TMpHBe-
IeHLl KPHBbIC AHHAMIKH YPOBHA TPYHTOBBIX BOA Ha (oue
rOpH3OHTAJBHOrO JApeHa)a N B Ge3qpeHaKHbIX YCJAOBHAX.
B 3aBHCcHMOCTH OT NpPOAOMMHTENLHOCTH OTKAYKH M
MHHEepaJH3auUHH OTKAuHBAeMBIX BOJ OJHOH CKBaxuHBLI 34
ron mMoxer OuTh yaaneso go 10 teic. T u Gonee BOAHOpA-
cTBOpHMBIX coJeii. [Tostomy B 3¢deKkTHBHOCTL paccoeHHs
MNOYBOTPYHTOB NpPH BePTHKA/JbHOM JpeHae HAMHOTO BHI-
e, YeM MpH ropH3OHTAALHOM. Tak, ecH B YCJAOBHAX FOpPH-
JOHTANBLHOrO ApPeHarXka exe-
rogfHoe yMeHbIUEHHE 3ana- ﬂ 1
COB BOAHOPACTBOPHMBIX CO- . f
Jeft B MOKPOBHBIX CYrJIHH- b
Kax ucyHcasercs B 8—
|1 7/ra (npn OTKpbITOM) H ]
25—30 t/ra (npu 3aKpbi- =
TOM), TO B 30He MAEICTBHA 4
BCPTHKAJbHOrO  JipeHaa o
STO yMeHblueHKe, MO AaH- ,
ueim X, flky6osa u B. A.
Bapona, cocrasasier Oonee
60 1/ra. Ecan xe npu stom

yyecTe, UTO 4acTh coJeil

(npumepno go 5 t/ra) Boc- 3 \/

CTaHaBJHBACTCA B MOKPOB-
HBIX CYIJHHKAaX 34 CueT BOC-

XOAAUIHX TOKOB cjlabomi- N2
HepasH30BaHHBIX  TMOA3CM- el
HBIX BOA, & NPH BEPTHKAb- WiMmiNv v Iivi|wi

HOM JApeHaxe 3TH TOKH p .

e e, 8. JlnRavwka ypoBHA CPVHTO-
JHKBHAHPYIOTCH, TO MCTH= e won npu nefieTern pasinssby si-
opupyioutuii 3PQEKT BEP- 05 npewaka 1 B GesapeHAKHLIX C-
THKaJbHLIX CKBd# HH B JoBIAX:
EpaBHEHHI‘I C TOPH3OHTA/Jlb- [ — palora cRBa®iN BEPTHKAALHOIO Apeiia-
HBIM HDEHAOM GyleT eUle i 2= o P 3 oo

VYECTHE BEPTUKANEHOTD ApCHAMa: § — ropu:
GOJBIIHM. 30HT TPYHTOBLIX BOZ 113 YMacTHE TOPHIOH-

MenHopHpyIOUIan — SG-  T¥Ecra, AR 4= fomsom rivino
dbeKTHBHOCTE  BEPTHKANb-

Horo jpeHaxa moxerT OuiTh emie Gosee NOBuileHE MPH HC-
(0/L30BAHHN OTKAUHBZCMBIX NOL3eMHBIX BOJ Ha OpOLIEHHE
H npombiBKy. Onnako npy 5ToM HeOGXOAMMO YUHTHLIBATH,
YTO CO BpeMeHeM BCJCACTBHe mepeMellenis coneil u MHle:

al



PaJy30BaHHLIX BOA B HHXKHHE TOPH3OHTHI MHHepaJH3alHs
OTKauHBaeMbIX BOJ MOBLILAETCA H YXYAIIAETCHA €e KAa4YeCTBO.
310 MOXHO BHAeTb H3 Tabn. 11, rae npHBefeHbl cpeaHero-
OOBble pJaHHble no ckBa:kuHe Ne 6 copxoza «CounanHim»,
KOTOpas 3KcmayaTHpyercs yxe fonee 6 jer.

TaGauua 11

Maoresi B Tom ymene, rv/a
. % BPeHbLIX
I'o OCTATOK,

i v/ NaCl | NaSO, | Mgso, [CHEIQQ+| coned
1960 1,42 0,49 0,19 0,30 f 0,41 70,5
1961 1,47 0,48 0,20 | 0,36 | 0,34 75,0
1962 1,62 0,56 0,20 0,44 | 0,36 76,6
1963 1,83 0,56 0,37 0,43 | 0,39 77,8
1964 1,92 0,66 0,15 0,59 0,52 73,0
1965 | 2,08 | 068 | 0,20 | 0,65 053 | 74.3
1966 | 2,20 | 067 | 0,53 0,53 | 0,47 75,8

YayuiieHie MeJHOPATHBHOTO COCTOAHHA MPH ACHCTBHH
BEPTHKAJBHOTO ApCHaxa E[‘IﬂEﬂﬁETB}’ET 3AMETHOMY TMOBbI-
weHnio ypoxainoctH. Hanpumep, B cosxose «Counaanam»
Ha (oHe BEPTHKAJbHOrO ApecHa)<a y)Ke B MEpBLIE TOALI ero
IJEﬁUTIJI Ha palcc 3aﬁpumeunblx BCAeACTBHE 3aCOJeHHA
3eMaax Obl1o moayueno no 22,3 ufra xaonka-coipua.

B sakalouenne HeoGXOAHMO NOAYEPKHYTHL elle pas, uTo
OOHUM JpeHaxoM HeAb3A NOAYYHTL YJAYUIIEHHs MenHopa-
THBHOTO COCTOfIHHA 3acOJeHHLIX 3eMefb. [O0JAbKO KOMMJeKC
MEpONpPHATHH, BKIOYAIOWHA B ceba cucteMy obpaGoTkH
No4Bbl H YXO0ZXa 3a pPacTCHHAMH, ﬂpﬁlﬂE’HIIE H H.-*[EIHH]JUEK}',
npHemsl Hopbbul ¢ GecnoneanbiMil NMOTEPAIMH OpPOCHTENbHOMN
BOAbl H XJOMKOBO-JAIOLUEPHOBLIE CCBOOGOPOTH, NJAaHOBbIE
BOJIONOAL30BAHHA H ApeHa)< M T. J., cnocolHul obecneunTh
NporpeccHpylollee paccosieHHe No4ys H Pe3kHil poct  ypo
#aflHOCTH BCeX CeJbCKOXO03AACTBEHULIX KYALTYP.
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