


11 OBLIIUE BOIIPOCHI TEOPHHU U IIPAKTUKHU ITPOMBIBOK
I. Knaccudukanust npoMbIBOK

[IpombiBKa B 00meM BHIE 3aKIIOYAETCS B PACTBOPEHUHM HW30OBITOYHBIX COJEH W B
NOCIEAYIOIEM YAAIEHUU COJIEBOrO pacTBopa. CienoBaTenbHO, YJAJIEHHE COJIEBOrO0 PacTBOpa-
BaXHEHIIMH MOMEHT B IPOMBIBKE. BMmecTe ¢ 3TuM, IpencTaBisieTcsi HEOOXOIUMBIM XapaKTep
BOJIOOTBO/IA U MOJIOKHUTH B OCHOBY KJacCU()UKALUN TPOMBIBOK.

HpI/I 3aJIMBKC IIOYBbI BO,HOﬁ MMPpOUCXOAUT, IPEKAC BCEro, 3aIlIOJIHCHUC CBO6OI[HOI\/’I
IMMOPO3HOCTH, 11O HACBIIIICHUN KOTOpOﬁ Ha4YMHACTCA q)HJII)T‘paHI/Iﬂ, T. €.

Q=Q+Q:+ Qs (1)

Q - mpombIBHas HOpMA.

Q; KOoIMYeCTBO BOJbI, HACHIIAIONICH MMOYBY CBEpPX ECTECTBEHHOM BIIAXKHOCTU [10
MpeaesIbHON MoJIeBOM BiaroeMkocTd wim Q = M-m, rine M-nipenenbHas moJjieBasi BJIaroeMKOCTh
1 M —3aI1ac €CTeCTBEHHOM BIAXKHOCTH.

Q; - KOJIMYECTBO BOJIBI, HACHIIAIONIEH MTOYBY CBEPX MPEAEIHHOM MOJEBON BIArOEMKOCTH
JIO TIOJTHOM BJIaroeMKocTH, T. €. Q,=P- M, rae P- nmonHas BI1aroeMKoCTb.

Q3 - KoMYeCTBO BOABI, (DUIBTPYIOIIEECS Yepe3 MOUBY, MOCE €€ MOJHOTO HACHIIICHHUS,
KOTOPOE MOKET OBITh BBIPAKEHO, KaK BETHYHMHA KpaTHAs PeeIbHON MOJIEBOM BIarOeMKOCTH C
koo dunmenTom (n), 3aBUCAIIMM OT 3aCOJICHHS M BOIHO-()M3WYECKaX CBOWMCTB IOYBHI, T. €.
Q3:1’1M.

[IpuBenennas ¢opmyna BoAHOrO OanaHca MPOMBIBHONH HOPMBI OTpakaeT HE TOJBKO
KOJINYCCTBCHHBIC COOTHOLICHUA, HO U CyH_IeCTBO caMux HpOMBIBOK.

Tak, npombiBKH THNa Q=Q; korga Q=M-m, OCYIIECTBISAIOTCSA MPU Ka)XIAOM IOJIMBE B
3aCOJICHHBIX yCHOBI/I}IX, rac, Takum 06pa30M, IIOJIMB COBMECHIACTCA C H3B€CTHOI>1 HpOMBIBKOfI.
IIpy Takux ™POMBIBKaX COJEBOWM 3amac MOYBEHHO-TPYHTOBOW TOJIIIM HE HU3MEHSAETCS |
MPOUCXOUT JIUIIE MEePEMEIEHUE COJIeH MO MPOQUITI0, «OCAKUBAHUE» UX B TIIyOXKe Jiexkallue
CJIOM UCCYIIEHHOM TOJIIIIH.

MexaHu3M TepeMelneHusl Ccojied Tpu TpoMbiBKax BToporo Ttuma (Q=Q;+ Q)
3aKJIFOYAeTCsl BO BMBIBAHUU COJIEH B TpyHTOBBIC BOABIL. [Ipu 3TOM coneBoii 6amaHCc TeppuTropun
He u3MeHsercs. K 3ToMy THmy OTHOCATCA TakKe OOBIYHO M TIPOMBIBKH, MOCTPOEHHBIC Ha
NPUHIIUIE ,,CYXOro JApeHaxa', OCYIIECTBISEMBIE 3a CYET BOJOEMKOCTH COOCTBEHHOH U
COCETHUX YYaCTKOB.

[IpombiBkH TpeTbero tumna: Q=Q;+ Q: + Qs, rae: Q3 =nM, oCyIIECTBUMBI TOJIBKO B
cnyqae HaJIM4YMUsg OTTOKA B I[pCHLI I/ICKyCCTBeHHBIe NN €CTCCTBCHHBIC.

Ocoboe mosiokeHHe 3aHUMAIOT CHOcOoObI 00ECCONMBAHUS TOYB MYTEM BBIHOCA COJICH
BOCXOJAIIMMH TOKaMH, C TOCIEIYIOIIMM crpebaHueM HX WIM CMbIBaHHEM. BomHbli OamaHc
Takux MPoMbIBOK uMeeT BuA Q=R, rae . R -moBepXHOCTHBIN pacxoid BOABI (TpaHCIHpAIUS U
MICTIapEHHE WU TIOBEPXHOCTHBIH CTOK).

OcHOBBIBasCh Ha NpCaAJIOKCHHOM [ACJIICHUU IIPOMBIBOK, MOXHO [JaTb CJICAYIOLIYIO
KJ1accu(PUKaIUio MPOMBIBOK (¢wur.1).
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1 [IpoMBbIBKM 32 CYET BHYTPUIIOUBEHHOM
1. ITpoMBIBKH C BOJOOTBOAOM B COOCTBEHHYIO

KaIMJUIPHYIO BOJOEMKOCTh MOYBO-TpyHTOB | KOHIACHCALIMH.

Q=0Q, ) 2.IIpOMBIBKHM €CTECTBEHHBIMHU OCaJIKAMHU.
3.IIpoMBbIBKH B BOJIOEMKOCTb B 30HE
MOBEPXHOCTHOT'O UCCYIICHUSI.

4.1IpOMBIBKH B INTyOUHHYIO BOJIOEMKOCTh

II [IpoMBIBKH C BOJIOOTBOJIOM B COOCTBEHHYIO 1.IIpoMBIBKH B BOJOEMKOCTB TOIBKO

KaNWIISPHYIO M HeKaMWIISPHYIO BOJOeMKOCTh | MPOMBIBACMOH TOJIIH.

mouso-rpyrtos Q=Qi+ Qy  (3) 2 IIpoMBIBKH B BOJIOEMKOCTh M COCETHUX
Y4aCTKOB.
II1. ITpoMBIBKM ¢ BOJIOOTBOAOM C MOMOIIbIO 1.Bo00TBO/I C MOMOIIBI0 €CTECTBEHHOTO
JIpeHaxa JpeHaxka.
2.Bo100TBOJ C TOMOIIIBI0 TOPU3OHTAIBLHOTO
Q=0:+Q;+ Qs (4) MEJIKOI0 JIpeHaxa.

3.Bo00TBO/I C TIOMOIIBI0 TOPH3OHTAIBHOTO
JIpeHaka rny0oKoro,

a) TyCTOTO

0) pa3peKEeHHOTO

4.Bo100TBOJI ¢ MOMOIIBIO KaTU()OPHHUICKOTO
JIpeHaXa.

5.Bo100TBOJI ¢ TOMOIIBI0O CKBO3HBIX KOJOIIIEB.

IV IIpoMBIBKY C BBIIIOPOM 1.CrpeGanuem ¢ MoBEpPXHOCTH.
Q=R ,(5) 2.CMBbIBaHUEM C MMOBEPXHOCTH.

rzie: R— TIOBEpXHOCTHEIH pacXo-TpaHcuparus u | 3-BbIlleadnBaHieM Ha OBEPXHOCT.
VCTIAPEHUE WK TIOBEPXHOCTHBIH CTOK.

2. OnucaHue TUNOB MPOMBIBOK
1. Ilpomvieku 3a cuem 6HYMPUNOUEEHHOU KOHOCHCAYUU

Kakx wu3BectHo, ombitamu A. @. JlebemeBa (3930 r.) ObUTO JOKa3aHa HaIWYUE
BHYTPHUIIOYBCHHON KOHJCHCALIMM W BBISICHEHBI YCIOBUs ee ompenenstomue. [lox BiusHuEM
BHYTPUITIOUYBEHHON KOHJEHCALMM BO3MOXKHBI BO3HUKHOBEHUE HHUCXOJSILIEro BOJAHOIO TOKa B
MOYBEHHO-TPYHTOBOW TOJIIE. DTOT BOJHBIA TOK TpPH CBOEM [IBIDKEHHH MOXKET OKazaTh B
3aCOJICHHBIX I0YBaxX MPOMBIBHOE JeicTBUe. JlelCTBUTENBHO, HEKOTOpble HAOMIONEHUS U
COO00paXeHMs TIO3BOJISIOT JIOMYCKAaTh BO3MOXXHOCTh BMBIBAaHUE COJICH KOHACHCAIIMOHHOW BIAroOH.

Tak, My3bluyk mpu mpombiBKe B nenbTe Myprada (1936 r.) HaGmrogan B HEKOTOPHIX
CITyJasiX MocJie 3MMHUX MMPOMBIBOK BBIIIEITAYNBAHUS COJICH.

My3bIuyK, OCHOBBIBAasICh Ha aHalM3€ IWHAMUKUA BIIQXXHOCTH MOYB IOCJIE MPOMBIBKH,
BEJIMYMHBI aTMOC(EPHBIX OCAKOB M JUHAMHKU TPYHTOBBIX BOJ| MPUIIEN K 3aKIIOYCHHIO, YTO
OCHOBHBIM (DaKTOpOM, OOYCJIOBHMBIIMM B 3TUX CIIy4asX JAajbHeillliee BBILIEIaYUBAHUE IOCIIE
MIPOMBIBOK, SIBJIIETCSI KOHACHCAIIMS TAPOB MTOYBEHHOTO M aTMOC(EPHOTO BO3AyXa

Po3oB (1937) mnpemnmoxun wucciaenoBaTb MNPOMBIBHOHW 3(@eKT BHYTpPHUIIOYBEHHOU
KOHJICHCAllUX B Ka4E€CTBE CHEIUAIBHOI0 MPUEMa MEIMOPALUU TIOYB 3aBOJIKbSI.

B nensax npoBepkr BO3MOYKHOCTH ITPOMBIBKH IMOYBBI KOHIAEHCALMOHHOM BJIaroi Po30BbIM
OBbLJT OCTABJICH CJIEIYIOIINHI OTBIT

B tpyOky mmmHOM 50 cM. HacwImayics TOHKWW TJIMHHCTBIA TIECOK; TpyOKa HacCHIIIAIach
CBEPXY 1O COCTOSIHUS BIJIA)KHOCTH, JKBUBAJICHTHOW MPEACIBHOM IOJIEBOM BIArOEMKOCTH
pactBopom CaCl2, a 3aTemM co3aaBajcs TeMIIEpAaTypHBIA IPAJUEHT OT HIDKHETO KOHIA TPYOKH




kBepxy. [lo mpomiecTBuM AByX HeAeNlb OKa3aloch, uTo BepxHue 10 cM. necka npu rpaauente 10
COnouTy NOJIHOCTHIO MPOMBUINCH OT coJn; IIpu rpaguenTe xe 15 CO npombuics cioi 25 cm.

Hccnenosanus Po3oBa 110 MI/Ip3a‘ly.]HO u (I)epraHe II0Ka3ajid, 4TO TCUYCHUC bosiee ueM 6
MCCALCB B TIoAy B HO‘IBGHHO-.prHTOBOfI TOJIIIEC CYHECTBYIOT TEPMHUYCCKUC YCIOBUA,
6HarOHpI/I$ITHBIe AJIL HEIIPEPBIBHOT'O TIEPEABUIKCHUS I1APOB BOABI U3 FJ'IY6OKI/IX CJIOCB IIOYBHI K €€
IMOBCPXHOCTHU U KOHACHCALINU €€ 31CCh.

Po30B HaxoauT BO3MOXXHBIM HCKYCCTBEHHBIM IIYTEM YCWIMTHh BHYTPHU-IIOYBEHHYIO
KOHJeHcanuoo. B yactHocTH, HauOonpmMi NPOMBIBHON 3(G(GEKT MOXKET OBITh JOCTUTHYT
IPEIBapUTENbHBIM HACBILIEHUEM IOYBBI JIO COCTOSIHHMS IpPENEIbHONW MOJEBOW BIArOEMKOCTH.
[TocnenHee n1erko ocymiecTBUMO A0OABOYHBIMHM 3UMHUMHM MOJMBAMH MUHHMaJIbHON HOpMOii. B
cBeTe "ITUX COOOpaKeHHWH MPUMEHEHHE [OKIEBAaHUS MOMKET CTaTb AKTUBHBIM CpEACTBOM
PETYJIMPOBAaHMSI COJIEBOIO PEKHUMA.

2. Ecmecmeennvie npomuléku ammocgheprvimu 0caokamu

ATMocdepHbIe 0CaJKH, BHIMAJAIONIME B MEPHOJ, KOTJa UCHApEeHUE CHIDKEHO, T. €. B
OCEHHE-3MMHEe-BECEHHUI TEPHOJI, B 3aCOJICHHBIX pailOHaX MOYTH TTOBCEMECTHO OOHAPYKHBAIOT
npoMbIBHOE jelicTBue. [IpaBaa, 0oHO HEBENUKO MO cBoeMy 3(D(EeKTy M 0XBATHIBAET JHIIb CaMble
BepxHUE ciou. OHAKO 3TOT HEOONBIION 3PQEKT, CYMMHPYSICh B TECYCHHE psAa JIET, MOXKET
OKa3aThCs BIIOJIHE Oy TUMOMN BEIMYNHOM.

B ocHOBHOM, C. AJUTENbHBIM BbIIIETAYMBAHUEM aTMOC(EPHBIMU OCAJKaMU CBSI3aHO
BO3HUKHOBEHHE Tpouist ,,IOACOJIOHIIOBOrO" 3acolieHHe Ha BBICOKMX Teppacax B IOYBax,
OTOPBABIIMXCS OT KalWUIAPHOM KaliMbl TPYHTOBBIX BOJ (Hampumep, MO 3aBOJIKBIO,
LlentpansHoit u FOxxHOM Myranu u ap.).

OmnpecHenue xe aTMOc(hEepHbIMU OCaAKaMH SIBJISIETCSI OJTHUM U3 OCHOBHBIX IPEIIOCHUIOK
BO3MO>XHOCTH TIOBTOPHOTO OCBOEHUS 3€MeJIb, OCTaBJICHHBIX B TUTEIBHBIN MIEPENIOT, BCIECICTBHE
BTOpUYHOrO 3acosnenus. CraunoHapHble Ha0moaeHus 3akBoanpounsa B CanbsHckoil crenu (1938
I.) OKa3aJqM YMEHBIIIEHUE 3aCOJCHHS B BEPXHUX TOPHU30HTAX CTapO3ajeKHBIX IEPEeIoros,
CPAaBHUTEIBHO C HEJABHUMH I1E€PEIOTaMHU.

[To JlaHHBIM CTalIMOHAPHBIX U SKCIIETUIIMOHHBIX HccaenoBanuil 3akBoamnpounsa (1938 r.),
A3DAH (1940 r.), a Takke paboT MyraHckoil ONBITHOM CTAHLMK, MOIIHOCTH CJIOS
OTIPECHSIEMOr0 aTMOC(EepHBIMH Ocaakamu, Konebiaercs okono 20—40 cm. Hinke 3T0# rinyOuHbI
OObIYHO OOHApY’)KMBAETCS TOPU3OHT COJICHAKOIJIEHUS. B yka3zaHHOW TojIe yCTOHYMBOE
obOecconuBaHue HaOMIOJACTCS TONBKO B TEX CIyyasx, KOTJia KamwUIsipHas KaiiMa HE JOCTUraeT
MIOBEPXHOCTH 3eMJIM. B-3THX YCIIOBHSX MPOMCXOIHUT MPOTPECCUBHOE 00ECCONMBAHUE BEPXHUX
TOPU30HTOB IO/ BIUSHUEM 3MMHE-BECEHHBIX OCAJKOB. B Tex ke cimyuasx, Korja KanuuisipHas
KaliMa JOCTUraeT MOBEPXHOCTH, COJICHAKOIUIEHME B MHOTOJETHEM IMKJIE MPOTPECCUPYET, a
3MMHE-BECEHHUE OCAJKU OKa3bIBAIOT TOJBKO BPEMEHHOE ompecHsoulee aeiictsue. [Ipu stom
POJIb 3UMHE-BECEHHHUX OCAJKOB, B KOHEYHOM HTOTE, 3aKJII0YAeTCsl HE B 00€CCOIMBAaHUH BEPXHUX
TOPU30HTOB, a JIUIIb B U3BECTHOM YMEHBIICHMU SHEPruu cojeHakorieHus. Ho u B ToM u B
JPYyTroOM ciiy4asiX aTMOC(EepHbIE OCaJKh HE U3MEHSIOT COJIEBOTO OajaHca MOYBEHHO-TPYHTOBOM
tonu. [lpoucxoauT numib nepemelieHue cojeil U3 BepXHUX TOPU3OHTOB B HIDKHHE, HO B
obmiem Ha riryouny He 6onee 40- 80 cMm. u mumib pexxe 100 cum.

Becbma BbIpasuTenbHbl JaHHbIE ManbirMHa 10 CE30HHOW COJIEBOM JMHAMUKE Ha
3070TOOPABIHCKOM ONBITHOM y4acTke (1939 r.), mpencrasiennsie B Tadnuie 15.



Tabauya 15. ]

Ce3onHas murpanus cojieil B nounax ['onoaHoi crenu.
ITo ganueiM B. C. Mansiruna, 1939 r.

4 Ne 5

z

Ne Ne Kononarues Ne 1 Ne 2 Ne3

Cpoxku

Ilokazarenn JUHAMHUKH

Ocenpb
Becna
Ocennb
Becna
Ocenb
Becna
Ocenb
Becna
Ocenb
Becna

f;y%‘{“pymom“"” 198 | 25 | 277 | 110 | 321 | 165 | 352 | 175 | 320 | 150

Toxwen rpyHTOREIX BOX 173 | - |167| - | 156 | - [177] - | 170
3a 3UMY M BECHY.

Conepixanne NaCl s 6.6 29 | 65 | 164 40 | 67 | 3.6 | 98 | 124 | 1.1
TPYHTOBBIX BOJIAX B IP/X

Veemuuenne NaCl 3a 24

- 9,9 - 2,7 - 6,2 - -0,14 -
3UMY B I'p/I

Conepxanune NaCl B
noyse B cioe 0—25 cm., 1,6 0,1 1,6 | 0,1 | 1,37 | 0,05 | 0,78 | 0,06 | 0,9 0,12

B %%

Pacconenue mo NaCl 3a
3umy B rop. 0-25 cm. - 1,5 - 1,5 - 1,32 - 0,72 - 0,78

Pacconenne B %% k Ha-
YaJIbHOMY 3aCOJIEHHIO - 93,5 - 93,5 - 96,0 - 92,0 - 80

W3 Tabnuupl COBEPIIEHHO SCHO BUAHO BBIMBIBAHHE COJIEH W3 BEpXHEr0 TOPU3OHTA
(ocamkamu, BBITIABIIMMM 3a JAHHBIM Mepuoa B KoiaudecT-258.1-293.3 MM.) B HUXKeNeKalue
TOPU30HTBHl M JJa)k€ B T'PYHTOBBIE BOJbI, KaK 3TO SBCTBYET M3 YBEIMYCHUS MHUHEpaTIU3aLUU
TPYHTOBBIX I10J] BECHOM.

Ho, xak noka3anu HaOIr01€HUS, BBIMBITBIE COJIM B TEUCHHE JIETa BO3BPAILAIOTCS BBEPX U
CKaIlJIMBAIOTCS B IPEKHUX FOPU30HTAX.

OnHako B ONpEAENCHHBIX TPYHTOBBIX M KIMMAaTUYECKMX YCIOBMSAX BBILIEIAUMBAHUE
aTMOc(epHBIMU OCaIKaMH MOYKET HOCUTh M YCTOMUNBBIN XapakTtep. Tak, Hanpumep, Tuki (1938
I.) OIHUCBHIBAET 3aCOJICHHBbIE MOYBBI 3amajHOM ABCTpalMH, 3aCOJEHUE KOTOPBIX pa3BUBACTCS
nocje CBeJeHusl jeca W pacuucTtku mouBbl. Cosn, oOpasyroluecss MpU BHIBETPUBAHUU B
€CTECTBEHHBIX YCJIOBHUAX IIOJ JECOM BBIMBIBAINCH OCajJkaMu BriyOb. [locie ke pacuucTkw,
MOYBBI OBICTPO 3aCOJIIIUCH U B OTAEIBHBIX CIydasx COJAEpKaHUE COJIEH B BEPXHUX FOPU30HTAX
JIOCTUTAJI0 HECKOJIbKO MpoueHToB. Ocaaku, BblNanaronme B koauyectse 375-600 mM. B ro,
BBI3bIBAIOT BBHIMBIBAHHUE COJIEM, HO 3aMETHBIM pe3yJbTaT AOCTUIaeTcs TOoJbKo B TeueHue 10-20
Jer.

W3BecTHBIN MHTEpEC MPEACTaBIAOT CBeAeHMs, npuBoauMele no Tynucy (1931 r.). B
nonvHe benb-I'apau Toxxe nMeeT MeCTO BBIHOC COJIEH K IOBEPXHOCTH, HO OCAJKH, BBINAAAOIIHE
B konuuectBe 400 MM. B TOJ NpU HaJIMYUU JPEHAXa, OKa3blBaeT JOCTATOYHOE ONpecHeHue. B
nonvHe Knuumax, B mMectHoctH Cumiloc, MO4YBa, 3aCOJISBIIASACA IOCJIE MPOMBIBHBIX A0XKIEH,
ObUTa MENIHOpPUpPOBaHA MPOBECHUEM JAPEHAKHBIX KaHaB, KOTOpPbIE 00ECTIEUMIIN yIalIeHUe CoIen
JIOX/IEBBIMU U OPOCUTEIBHBIMH BOJAMHU.

Brionne ompeneneHHoe 3HAaYeHHWE NPOMBIBHOMY 3(@dexTy aTMoc(epHBIX OCaJKOB
NPUIAIOT U TOJJIAHJICKUE HCCllefoBaTeNu. Tak, B YaCTHOCTU yKa3bIBaeTCs, YTO MEIHOpALUs B
ycioBusax ['ommanauyu BO3MOKHA KaK UCKYCCTBEHHBIM IIyTE€M, C IPOMBIBKAMU U IPEHAKEM, TaK
U, B OTJEJIbHBIE TOABI, C IIOMOLIBIO aTMoc(epHbIX ocaakoB. [loka3zaTenpHBI HpUMEp
o0ecconMBaHusl MOYB IMOJ BIMSAHHEM aTtMocdepHbIX ocaakoB npuBoaut Llyyp (1932 r.) mo
HaOmofeHusIM Ha ombITHOM Tosie y Komxopua. Takum oOpa3zoMm, MenuopaTuBHBIN 3(QeKT



IPOMBIBOK  aTMOC()EPHBIMH  OCaJKaMH OTHOCHUTEIIEH W MOXXET HWMETh OTPaHUYCHHOE
CaMOCTOATENIbHOE 3HauYeHHe. Ho INpu MCKYCCTBEHHBIX IIPOMBIBKAX, €CIIM OHU IIPOU3BOIATCS
JIOCTaTOYHO PaHO, OCEHbIO, AaTMOC(EPHBIE OCAJAKU MOTYT YCUIIUTh PE3yIbTaT IPOMBIBKH.

3. Ilpomwisku ,, ocaxcusarnuem”

a) HpOMbIBKI/I B KalTWJIAIPHYKO BOJOCMKOCTDb B 30HC ITOBEPXHOCTHOT'O UCCYIICHU.

B) [IpOMBIBKH B ITyOMHHYIO BOJIOEMKOCTb.

BcenenctBue BO3HUKHOBEHUS B IOYBO-TPYHTAX, TIOJ BIUSHUEM €CTECTBEHHOTO
UCTApeHUss W TPAHCHUPALMHM KalWUIAPHO HEJOHACHIINIEHHOIO TOPU30HTA MCCYLICHHMS,
BO3MOXHBI TIPOMBIBKA C pa3MEIICHWEM TPOMBIBHOH BOJBl B CBOOOJHOW KamWLISPHOU
BOJOEMKOCTH. IIpum Takux mpOMBIBKaxX COJIEBOM 3amac IMOYBEHHO-TPYHTOBOHM TOJIIM HE
U3MEHSAETCS U MPOUCXOIUT JIUIIb MEPEMELIEHUE COJIEH MO MOYBEHHO-TPYHTOBOMY MpPO(UIIIO.
Jns stux npombiBok H. A. KaunmHCkuil nmpeniokui o4eHb yAauyHbIH TEPMHH ,,0Ca’KHBaHUE
coneit" (1937 1.).

ITpoMBIBKM OCa)KMBaHMEM, KaK YKAa3bIBaJIOCh BBIIIE, OCYIIECTBISAIOTCS MPH KaKIOM
MIOJIMBE B 3aCOJIEHHBIX YCIOBUAX, HO IIPH IOCTATOYHO ITyOOKHUX TPYHTOBBIX BojAax. B ciyuae xe
ONMU3KUX TPYHTOBBIX BOJ M KaNWUIIPHOW HACHIIEHHOCTH TpyHTa MpH MOJKMBE OOBIYHO
BO3HUKAET KaNWJUIPHBIM COpPOC B TPYHTOBbIE BOJBl U IPOMBIBKHM IPHOOPETAIOT YK€ CY-
LIECTBEHHO MHOMW XapaKTep U NepexoAsT B OmMchiBaeMblil nanee tun Q=Q+ Q;

[Ipy oueHb rIyOOKHMX TPYHTOBBIX BOAAX MU OOJBIION MOIIHOCTH HMCCYIIEHHOM TOJIIH
BO3MOYHO I'TyOOKOE€ BMBIBAaHHE COJICH.

[IpencraBnsiercs HEOOXOAMMBIM pa3IM4aTh JBa BUAA TPOMBIBOK OCaXKMBaHWEM: 1)
IPOMBIBKU B KalMJUIAPHYIO BOJIOEMKOCTh B 30HE MIOBEPXHOCTHOTO UCCYIIEHUS U 2) IPOMBIBKU B
IyOMHHYIO- KalWULIPHYI0 BOJOEMKOCTb. IIpM mNpOMBIBKaX € OCaXMBAaHUEM B 30HY
HOBEPXHOCTHOT'O UCCYIICHUS HE NCKIIIOYAETCsI BO3MOKHOCTh OOPaTHOTO BBIHOCA COJIEH.

Pa3Butne 0OpaTHOro BBIHOCA COJIEH MOXKET CTaThb OCOOEHHO OMACHBIM IpPU HATWYHU
YIUIOTHEHHE B TOJANAXOTHOM TOPH30HTE, OTrPaHUYBIBAIOLIEM TIJIyOWHY BBIMBIBAHHE COJIEH
CJI0EM OYeHb Mayloll MourHOCTU. M1 Hao60poT, Npu OOJIBIIONH MOILIHOCTH UCCYLIEHHON, XOPOIIO
JPEHUPOBAHHOM TOJIIHM, BO3MOXHO ITyOOKO€ BMBIBaHUE COJIE Ha TIyOHHY, MCKIIOYAIOLIYIO
00paTHBIN X BBIHOC K TOBEPXHOCTH.

VYcneniHble NPOMBIBKM OCa)KMBAaHUEM OCYLIECTBIISUIMCH BO MHOTHX citydasix (OpioBCKHiA,
1930 r., Ycos, 1934 r., Kaunnckuii, 1937 r., u ap.).

B kayecTBe JOCTaTOYHO JEMOHCTPATMBHOTO IpUMeEpa NPOMBIBOK OCAKMBAaHHEM B
KalWUISIPHYI0 BOJIOEMKOCTh B 30HE IOBEPXHOCTHOTO HCCYIIEHUS MOTYT CIY>KUTh IIHPOKO
npakTukytomuecs, no ykazanuto H. JI. Kaumnckoro (1937 r.) mpoMbIBKHM B IoiMe peku
Cymraut u Ha TeppuUTOpHH y cc. Xamwuiel, Aproda u np. (AzepOaiimkan). Ho B HeKoTOpbIX
NoYyBax, BCJIEJACTBHE HAJIWYMS YIUIOTHEHHOI'O MOMAXOTHOIO TOPHU30HTA, COJU BBIMBIBAIOTCS
HETJTyO0OKO U ykKe Ha Ti1yOonHe okosio 20-50 cM. MpouCXOoAUT MHTEHCUBHOE CoJieHakoruienue. H.
A. KaunHCKHI TIONIEBBIMHU OIBITAMH YCTaHOBHJ, 4TO HpombiBKM HopMamu 1000—5000 m:/ra
JOCTUTAIOT OCaXMBAaHUS BOJHOPACTBOPUMBIX cosiel riryoke 20 cM. BO BCEX KaTeropusi MOYB
paBHMHBI boras, BKIII04ast U COJTOHYAKH.

B npyrux ke cimydasix, KOrja BepXHHE CJIOM MOYBHI MOJCTHJIAIUCH Ha TIIyOWHE MeTpa
WIN Ty 0oke ecyaHbIMU MJIM TPABEIMCTHIMU MPOCIOMKAMHU, COJIM BEIMBIBAJIUCH B IITyOOKHE CIIOU
TPYHTOB U 3aCOJICHHE HE HaOI0JaNoch, Ja)Xe MpU JJIMTEIbHOM NPUMEHEHUU AJI OpPOILEHUs
coJIeHbIX BOJ peku Cymraur.

BooOmie, npoMBIBKM OCaXMBaHUEM  SIBISIOTCS  Ba)XXKHBIM ~ MEPOIPHUSTHEM  IpU
yHOTpeOJNIEeHUH [JIs1 OpOLICHMS COJIEHBIX BOA. JINTENbHOE OpOIIEHUE COJEHBIMH BOJAMHU
BO3MOXXHO TOJIBKO INpU YCJIOBUHU IPOBENECHUHU IMEPUOJUYECKUX NMPOMBIBOK. [locnennue nerko
OCYILECTBUMBI B TTIyOOKHME CJIOM TPyHTa, €CJIM I'PYHTOBBIE MOJBI 3ajeratoT riyooko. Kemmu
(1937 r.) mpuBOAUT Ciy4ai, KOT/a MPU OPOIICHHUH anelbcuHOBOrO cana B Kamudopuuu conu,



HaKaIrIMBaBIIMCCA B IIOYBC B PCE3YJIbTAaTC IMPUMCHCHHA COJIOHOBATBHIX BOJ, BMbIBAJINCH
MIPOCAYMBAIOIIMMHUCS OPOCUTENBHBIMU BOAAMH JI0 TIyOUHBI HE MeHee 12 M. ['pyHTOBBIC BOABI U
ATOM CIy4ae 3aJierajiu Ha riyOuHe He MeHbinel 45 M. Kennu npuren k 3akiII0U€HHUIO O TTOJIHON
JOMYCTUMOCTH B 3THUX YCJOBHSIX JallbHEHIIETr0 yHmOTpeOJIeHHs IJIs OPOILICHHUS COJIOHOBATOU
BOJFbI.

4. Ilpombieku «8mbl8anuem»

[IpoMBIBKM C BOJOOTBOAOM B KaNWUISIPHYI0O M HEKANMWUIAPHYI BOJIOJOEMKOCTh
MOYBOTPYHTOB THUIIA:
Q=Q:+ Q; wi Q= P-m
[Tontuns: a) [IpoMbIBKH B BOJIOEMKOCTH TOJIKO MTPOMBIBAEMOM TOJIIIH.
B) [IpoMbIBKH B COOCTBEHHYIO BOJIOEMKOCTh M BOJIOEMKOCTh COCEHUX YYaCTKOB.

[IpomBbIBKH ,,BMBIBAaHUEM' OTJIMYAIOTCS OT IPOMBIBOK ,,0Ca)KUBaHUEM" TEM, YTO B 3TOM
ClIydae BOJOOTBOJ OCYILECTBISETCS U B KAMJUIAPHYIO U B HEKAMJUISIPHYIO CKBOKHOCTH MTOYBO-
TPYHTOB, NPU YeM B BOJOEMOKOCTh KaK COOCTBEHHO IPOMBIBHOW TOJNIIM, TaKk €mie U B
BOJIOEMKOCTbh COCEHUX y4acTKOB. [Ipr 3TOM THIE MPOMBIBOK MPOMBIBHBIE BOJIBI CMBIKAIOTCS C
rpyHTOBbIMU. Cle0BaTEeNbHO, TPOUCXOANT MOABEM IT'PYHTOBBIX BOJI.

Bennunna nmogbemMa TpYHTOBBIX BOJl 3aBUCHT, IMPEKIE BCEro, OT pasMepa TOM 4YaCTH
MPOMBIBHOW HOPMBI, KOTOpas IMPEBHIIIACT KAMWUISIPHYIO BOJOEMKOCTb MOYBEHHO-TPYHTOBOM
TOJIIIH, PACIIONIATAIONIUIICS HAJl YPOBHEM TPYHTOBBIX BOJI. Bo BTOpHIX, K03 UIHEHT IoaBEMa,
MO/ KOTOPbIM TOHHMMAETCSI OTHOLIEHUE BEJIMYMHBI MMOAbEMA TPYHTOBBIX BOJl K TOJIILIHUHE CIIOS
MOJTAaHHOW BOJIBI, B PA3HBIX MMOYBAX pa3inueH. ITOT KOA((DHUIMEHT CBS3aH KaK HEMOCPEICTBEHHO
¢ 00beMOM HE3aNoJIHEHHON €CTECTBEHHOM BJaroil ooieil mopo3HOCTH, TaK U C OCOOEHHOCTAMU
CJIOKeHHUs TouB. PacyeT mogbema He BCer/ia MOXKET ObITh YBEPEHHO cienaH 3apaHee. Hanexunee
HCIIONIb30BAaHUE OTBITHBIX JaHHBIX. B OONBIIMHCTBE CIIy4aeB CJIOH, KOTOPBIN MpEBLIIIaeT 00beM
BOJbl , WAYUIMHA Ha HACBIIIEHUE IIOYBOTPYHTA [0 COCTOSAHHUS NPEAECIBHON IOJIEBOM
BJIArOEMKOCTH, BBI3bIBAET MOABEM I'PYHTOBBIX BOJI HA BEJIMUMHY KpaTHYIO 4-10 mogaHHOroO Ciost
BOJIBI.

[Ipu 3TOM HE TOJKHO MPOUCXOUTH 3alOJTHEHHE BCEM MOPO3HOCTU. BhIcOTa H0MyCTUMOTO
[0JIbEMA OIIPEAEIAETCS, IPEXKIE BCEIO, 3HAUEHUEM KPUTUUECKOTO YPOBHs. [ pyHTOBBIE BOJIBI HE
JIOJDKHBI TOABIMATBCS BBIIIE TOTO YPOBHS, '"KOIZa HAYMHAETCSd WHTEHCUBHOE 3aCOJICHUE.
[IpyHMMaroTCs BO BHUMaHHUE TAK)XKE €€ U HEKOTOPbIE JPYIME€ MOMEHTBI, HAIIPUMEp, YCIOBHUS
00paboTKu U JIp.

B Tex ciydasx, Korga mpoMbIBaeTCsl HEOOJBIION y4acTOK, MOAHUMAIOIIMECS TPYHTOBBIC
BOJIbl PACTEKAIOTCA B CTOPOHBI, T. €. IPOUCXOIUT pa3MEIEHHE MOJaHHON MPOMBIBHOW HOPMBI
HE TOJBKO B KANWUIAPHOM M HEKANWUIIPHOM BOJOEMKOCTH IIPOMBIBAEMOW TOJIIM, HO U B
BOJIOEMKOCTH COCEIHHX, HEMPOMBIBAEMbIX YYacTKOB. TO k€ sBIIEHHE JOHKHO HAOII0IaThCcs U
1o nepudepur IPOMbIBAEMOT'0 MaCCUBA JIF000# OOJIBIION MIOIA/IH.

MexaHu3Mm ,,pacCTeKaHusA" MOJHUMAIOIIUXCS TPYHTOBBIX BOJ OTJIMYAETCS HM3BECTHOM
CIIO)KHOCTBIO. Psiyi HaOmroneHuil, Mpou3BeeHHBIX MPU MPOMBIBKAX, IOKAa3ajl, 4TO JBHKCHHE
MIPOMBIBHBIX BOJI, JIUIIIb B HEOOJIBIION UX YaCTH, TPOUCXOJUT B TOPU3OHTATILHOM HAIIPaBJICHUU,
T. €. COOCTBEHHO B CTOpOHBI. OCHOBHOM k€ 00bEM MOAAHHOW MPOMBIBHOW HOPMBI BM)KETCS B
BEPTUKAIHHOM HAIPaBJIEHUU, BHITECHSSI COOTBETCTBYIOMINNM 00BEM T'PYHTOBBIX BOJ KOPEHHOIO
Oacceiina. [TogbeM rpyHTOBBIX BOJ Ha COCEJHUX YYacCTKaxX NMPOUCXOAMT, IPU ITOM, HE IyTEeM
MPsIMOTO pacTeKaHUsl, a TIIABHBIM 00pa3oM depes nepeady rMIpocTaTHuecKoro Hamopa.

Takum 00pa3zom, Ipu STOM THIIE MPOMBIBOK MOYB, KaK MPU PACTEKaHUH T'PYHTOBBIX BOJ,
Tak 1 0e3 ATOro SABICHHS, MPOUCXOAUT MMEHHO BMBIBAHHE COJICH B TPyHTOBBbIE BOJBI, 0e3
U3MEHEHHUsl COJIeBOro OajlaHca MPOMBIBAEMOM TOMIIM. DTO MPUHLMIIMAIBLHOE pa3inyhe He
CHMMAETCSl HAJMYMEM YaCTUYHOTO BBIHOCA COJICH M3 COOCTBEHHO NPOMBIBAEMOM TOJIIU B
COCEIHHE YYaCTKH, KOrJJa UMEET MECTO MPSIMOE PACTEKAaHUE IPYHTOBBIX BOJ 11O ACTPECCUOHHON
KPHBOH, TaK Kak COJIEBOI OajaHC TEpPUTOPUH B LI€JIOM ocTaeTcs 06e3 m3menenus. K tomy xe, B



CBSI3U C YKa3aHHBIM BBIIIE MAJIBIM 00bEMOM MPSMOTO PACCTEKaHUsI U BBIHOC COJICH Ha COCETHUE
YYacTKH COCTAaBJSIET OTHOCHTENIHHO MANyl0 BEIWYHMHY, HE HM3MEHSIONIYI0 OOIIEro XapakTepa
BMBIBaHUSI COJICH.

[lepBblli MOATHII MPOMBIBOK (@), KOIJa MPOUCXOAUT 3alOJHEHHE  KaNWUIIPHOH U
HEKaMUWUIAPHOU MOPO3HOCTH TOJBKO MPOMBIBAEMOM TONIIM UMEET OrpaHnYeHHOE 3HadeHune. OH
MBICJIUM TOJIBKO TPU JOMYIIEHUU CIUIONIHOW MPOMBIBKA OOIIMPHBIX 3E€MEIbHBIX MacCHBOB
IUIOUIA/IbI0, TIPUMEPHO - B HECKOJBKO COT Ta M TO TOJBKO JUIsl MX LIEHTPAIbHBIX y4aCTKOB,
OTKY/Ia MCKIIIOYAETCS PacTeKaHHWE 3a CUET Mepeaaydd THIPOCTAaTHUYECKOrO Haropa, BCIEICTBUE
Kak ObI M30JIUPYIOIIEH posid OONBIION TUIoaan nepedUupUUecKiX y4acTkoB. B mpakTuke 3ToT
Cily4ai, 10 BUAUMOMY, UMEET OTPAaHUYCHHOE MECTO.

[IpakTruecku oCyIeCTBISAETCA BTOPOM MOATHUII, T.€. C PA3MEIICHUEM MPOMBIBHON HOPMBI B
KaMWUISIPHOM  BOJAOEMKOCTH IPOMBIBAEMBIX M COCEJHUX YYacTKOB. OTH MPOMBIBKU
MIPUMEHSIOTCS OYEHb IIUPOKO. Takke Ha HUX, YXKE€ B MPOJOJDKEHUH MHOTHX JIET, BO3MOXKHO
CTOJIETUH, OCHOBBIBAETCSl OCBOEHUE OoJbIuX Tuiomaaeit B Unauu, Cpenu A3un u B 3aKaBKashbe,
Otu npombiBkHM B CpenHell A3uum U 3akaBKa3be WM3BECTHBI MOJ] HAa3BAaHUEM IPOMBIBOK Ha
MPUHIIMIIE ,,CYXOT0 ApeHaxa'.

B npakTHke HEKOTOPBIX 3aCOJEHHBIX pailoHOB CpenHelt A3uu U 3akaBKa3bs YCTAaHOBHIICS
MOPSIIOK BBIOOPOYHOTO OCBOCHUSI 3€Mellb. EjKeromHo ocBawBaeTcss Y4 - Y2 Tepputopuu
OTIENBbHBIMU YYaCTKaMH, IUIOIIAAb0 OT Heckoibkux ra no 30-100 ra. DTor mnopsaok
OCHOBBIBAETCSl Ha KCTEHCUBHOM HCITIOJIB30BAHUH 3€MEJIbHBIX U BOJHBIX PECYPCOB M BEIET K
MPOTPECCUBHOMY 3aCOJICHUIO TeppUTOpUU. BcerencTBue 3Toro, 00beM MPOMBIBOK Ia BEACHUU
WPPUTALIMOHHOTO X035HUCTBA HA TIPUHIIMUIIE ,,CYyXOT0 JpeHa)ka'c KaXAbIM I'0JI0OM YBEITNUUBACTCS.
Co BpemeHeM o01iee KOJTMYECTBO BOJ MOTPEOHO ISl MPOMBIBKH, BO3PAcTaeT HACTOJIBKO, YTO
MPOUCXOAUT TIOBCEMECTHOE TIOJHATHE TPYHTOBBIX BOJ JO YPOBHS, IMPEBBIIIAIOIIETO
KpuTHUeCcKHii. VIHTEHCHMBHOCTh 3aCOJICHHS PE3KO BO3PACTaeT, 3€MJIM KaTacTpohUuecKu
3aCOJISIIOTCS. U TEPPUTOPHS OCTABIISICTCS B JJUTENBHBIA mepenor B cocrosHum mepenora
TEeppUTOpUS MPeOBIBAET 10 MOMEHTA, [TIOKA TPYHTOBBIEC BOJIbI, B CHIIy TE€X WJIM IPYTHX MPUYHH,
BHOBb HE OIMYCTATCS J0 TaKOTO HU3KOTO YPOBHM, YTO CHOBA CTAHET BO3MOXKHOW MPOMBIBKA
3aCOJICHHBIX YYacTKOB, HO YK€, KOHEYHO, Ha OCHOBE Oojiee BbICOKMX HOpM. ClrieoBaTeabHo,
IUIOMIA/Ib 3€MeJb, MPUTOAHBIX JJIsi OCBOCHHS Ha (OHE ,,CyXOro JpeHaxka', HempephIBHO
COKpaIIaeTcs.

TakuMm oOpa3om, IpUMEHEHHE MPOMBIBOK Ha OCHOBE ,,CYXOro JApeHaxa'" TpedyeT oueHb
OOJIBIITION OCTOPOKHOCTH U BOOOIIE OOJBIIION OCMOTPUTEILHOCTH MPHU BBIICHEHWH BOIIPOCA WX
NPUMEHUMOCTH. B yacTHocTH TpeOyeTcs OueHb YKOHOMHOE PAcXOIOBaHHUE MPOMBIBHBIX BOJI.
JlomycTUM TOJIBKO TaKOW 00bEM €XKETOJIHBIX MPOMBIBOK, KOTOPBII MOBBILIAET TPYHTOBBIE BOJIbI
K BECHE HE BBIILIE KPUTUUECKOTO YPOBHSI.

Baxen eme oaumH MoMeHT. [Ipm HH3KOM KOA(QQUIMEHTE 3E€MEIBHOTO HCIOIb30BAHMUS
OYEHb CHJIBHO YBEIMYUBACTCS YyJAEHbHAs JUIMHA KAHAJIOB BMECTE€ C 4YE€M 4Ype3BbIYAHHO
BO3PACTaeT U CyMMapHBIN OTPULIATENEHO AP PEKT OT MOTEPh U3 KaHAJIOB.

BOHpOC 00 YCJIOBUAX TTPOBCACHUA ITPOMBIBOK B 6C3ﬂpeHa)KHLIX YCIIOBUSAX HEJIB3d CUUTATH
BIIOJIHE BBIAICHCHHBIM B TCXHHMYCCKOM OTHOIICHHH OI[HaKO pAaa MOMCHTOB B HACTOANIECC BpEMA
JOBOJIbHO OCHOBATCJIBbHO OCBCUICH.

B oTHomeHWH TPOMBIBOK Ha OCHOBE ,,CYXOTro JpeHaxa' NEepBOCTENEHHOE 3HAYCHHE
MPUOOPETAIOT BOMPOCHI CEIbCKOX03SIICTBEHHOT'O OCBOCHHUS TPOMBITHIX MTOUB.
HeycroitunBoe cocTOsiHUE CENbCKOTO XO3SMCTBAa B pailoHaxX, Ii€ IMPUMEHSETCS OPOLICHHE,
OCHOBBIBAIOLIEECS HA ,,CYyXOM JApPEHa)xke'", TO0CTaTOUHO KPACHOPEUYMBO YKa3bIBAET HA PE3YJbTAThl
IPUMEHEHUs 3Toi cuctembl. Tak, B 0qHOM M3 pailoHOB CanbsSHCKON CTENM 3aCOJIEHHUE 3€MEIIb
JOCTUTIIO B cpenHeM 1% B

TOJIIIIE BEPXHETO METPa, a MPOLIEHT IOCEB XJIOMYAaTHUKA ~-OCHOBHON KYJIbTYPBI-IIPH 3TOM yHaj J10
HEeOO0JIBILON 10/IH, OT IIIoIaau. B 3ToM palioHe y HaceleHus: UMENOoCh MPeICTaBICHUE XOpOoIIen



3 PEKTUBHOCTH MPOMBIBKH TNpH TmoceBe puca. [lomoxutensHbiil 3QdeKT prcoBoil KyIbTypsl,
KaK MpeIIeCTBEHHUKA 3a(pUKCUPOBaH MpHU arpo’koHomuueckoM obcnenosanun Komuccun CTO
(1925 r1.). Ilo psnxy ONPOCHBIX CBEACHWH YCTaHOBJIEHO, YTO 3E€MJIM M3 IOJ pHUcCa J1aBaj
UCKJIIOUUTENFHO BBICOKHME YypO’KaW, Hampumep, ypokail 3epHoBbIX npocturan 400 mynos- U
TElephb HACEJIIEHUE 4YacTO BO3BPALIAETCS K MBICIM O IIOCEBE pHUCA, KaK XOPOIIETOo
npeamectBeHHHKa. HO NpM 3TOM HaceleHHEM HE YYMTBIBAETCS, YTO pPHUCOBas KyJbTypa
NPaKTUKOBAJIACh B T€ TOMBI, Koraa Kod(duiumeHT 3arpy3ku TeppUTOpUU OBLT OYeHb HU30K. B
HacTosIee ke BpeMs, Korjaa Kod(pGUIHMEHT UCIO0Ib30BAHUS TEPPUTOPUN OTHOCUTEIBHA BO3POC,
noJo0Hasi MpaKTHKa C KyJbTYypoW puca ToBeda Obl TOJBKO K emie OOJbIIeMy yXyAUICHUIO
MOJIOXKEHHUS, 1oBeJIa Obl K OKOHYATEIbHOMY 3aCOJICHUIO M TeX 3€Mellb, Ha KOTOPBIX MOJIy4aeTcs
XOTsl Kakou-HHOyns ypoxxair [Ipumep c. basra yOexxmaer takke m B 3ToM. Korma tam et
NATHAIUATh Ha3aJ IMPOM3BENM MOCEBBl pUCA, 3aCOJMINCH MOCTIEIHUE XOPOIIUe 3eMJIM ObIBIINE
1I0JT CaJJaMH M BUHOTPAIHUKAaMH M TTOYTH BCE HACAXKICHUS ITOTHOIIH.

B paiioHax cuIbHOrO 3acojieHUsl BO3HHMKajda [WIEMMa: BBICOKME Ypokau Ha (QoHe
WHTCHCUBHBIX TPOMBIBOK TPHU HHU3KOM KO3 UIIMEHTE 3eMENbHOTO HCIOIb30BAHUS WU
paciMpeHue MOCEBHBIX IUIOMIAAEH 3a CUET YMEHbIIEHUS POMBIBOK U, CJI€OBATEIbHO, HU3KHE
ypoxkan. Hacenenue B mpomnuioM OOBIYHO HIJIO MO BTOPOMY MyTH. B pesynbpTaTe, cocTosHUE
1oJiel OKa3bIBAJIOCh HEY/IOBJIETBOPUTEIBHBIM C OOJNBIIMMU MSATHAMU BbINAJEHUS OT 3aCOJICHUS.
[TpakTHKOBanach Takke W TepBas CHUCTEMa C BBICOKMMHU MPOMBIBHBIMH HOpMaMu, Ha (oHe
PUCOBOH KYJIBTYPBI.

Hamerunace u TpeThst cucTemMa, NpPAaKTHKYIOIIAscs OTYaCTH W HbIHE, HO OoJjee
OTPaHUYCHHBIX pa3Mepax, - 3TO CHCTEMa JTUTEIBHBIX TIEPEIOTOB B MAcIITa0e MEIbIX pailOHOB.
B cunpHO 3aconeHHBIX pailOHaX, KaK BUAETH BBIIE, OTHOCUTEIHHO OBICTPO HACTYIAET BHICOKOE
3aCOJIEHHE IOBEPXHOCTH, KOTOpoe TpeOyeT YCWJIEHMsI IPOMBIBOK JJsi BO3MOKHOCTH
MPOJOHKEHUS C.-X. KyJbTyp. Ho mpoBeneHue ux mpu TOM BBICOKOM 3aCOJIEHHWH, KOTOpPOE U
SBIISICTCA TPEANOCHUIKOW TOTPEOHOCTH B MPOMBIBKA BO3MOXHO TOJIBKO TIPH HHU3KOM
KOd(pUIIMEHTE 3€MEIBHOTO UCMOJIb30BAaHUS - HACTOJIBKO HU3KOM, YTO CTAHOBUTCS, MO PSAY
IPUYUH, HEBO3MOXXHBIM HCIIOJb30BaHUE TEPPUTOPUM C OPOLIEHHEM (3aTpyAHEHHas
OpraHu3alysl TEePpUTOpPUH, [UIMHHBIE TOHbI KaHAOB U Jp.). B 3ToMm ciyuyae HaceineHue
CanpsiHCKOM cTenmu BbIpaOOTaio CUCTEMY C TPUMEHEHHEM He puca, 3€pHOBBIX, Kak
MEPOIPUSITHS, CO3AAIOIIETO MPEANOCHIIKM K TOBTOPHOM OCBOEHUIO paiioHa B Oyay1em.

Cxema TakoBa. OpolleHHE TpEeKpalalocb W TEPPUTOPUS  COBEPIIEHHO HE
UCIOJIb30Bajach WJIM YaCTHYHO OCBaMBallach IMOJ OOrapHble MOCEB 3€pHOBBIX (3Ta cucTeMa
MPAKTUKOBAIACh B MPUMOPCKUX paiioHaX, TJIe¢ BO3MHOXHBI OOTapHBIE MOCEBBI 3epHOBBIX). C
MpEeKpaIieHUEM OpPOIICHUSI TPYHTOBBIE BOJBI OBICTPO Maaanu a0 riayounsl 2,5-3,0 M., a 3aTeM
MEIJICHHO CHIXKAIUCh M TIIyOXke. DTO CHIKEHHME CO3/1aBajio NPEANOCHUIKH, 3a CYeT
YBEJIMUYEHUS BOJIOEMKOCTH, JJIsi IPOMBIBOK, KOTOPBIE B IOCJIEIYIOIIEM TPOBOAUIUCE.

[Ipumepom Takoro pojaa CHUCTEMBI HCIIOJIB30BAHMUS TEPPUTOPUM sABIsAETCA  XOJl-
KapaOymxakckuii paiton B CaJlbsTHCKON CTETH, JIe)KAITUH HIDKHEH 9acTh peku AKymu (Omuxe
K MOPIO).

B momeHT npou3BozacTBa mouBeHHOU cheMKHU B 1929 1. (A. C Tlpeobpaxenckuii, 1934 r.)
TaM 3a(UKCHpPOBaHbl OTHOCHUTEIBHO TJIyOOKHE TPYHTOBbIE BOJbI, TIOCEBbI IOYTHU
UCKJIIOYMTENIBHO 3€pPHOBBIE, HO yk€ B 1934 r. rpyHTOBBIE BOABI TaM MOJHSJIUCH, a IO KapTam
JBUKEHMSI XJIOMKOBBIX ITOCEBOB YCTAHOBJIEHO MEpPEeMEIEHUE Ty a XJIONKOBbIX noJyiell. HenaBHo
€Ille NT0YBbI pailoHa CUUTAINCh OYEHb XOPOIIMMH, a Ceii4ac UMEETCsl IOBCEMECTHOE YTHETEHHE
U BbIMaJieHue XjomyaTHuka. HaceneHue nosplie OAHOrO rofia 3eMJIM HE OCBAUBAET U YXOJUT
Ha HOBBIE. UTO mpU 3TOM XO3AKMCTBO CTPOUTCA HAa MPOMBIBKAX CBHJIETEIBCTBYIOT MPSMbIE
yKa3aHHsI KPECThSIH O MOJIOKUTEIBHOU POJIM 3UMHUX apaToB. Bricokoe 3acosieHne HEKOTOPhIX
YYacCTKOB MPSIMO OOBSICHSIOCH OTCYTCTBHEM Ha HUX 3WMHHX apaToB, T. €. IPOMBIBOK.

bricTpoe 3aconieHue 3Toro pailoHa MpH OPOIIEHUH - SIBJICHUE MPOUCXOAIIEE HE TIEPBBIN
pas.



[Tpu arposxonomuyeckoMm obcnenoBanuu komuccueir CTO B 1925 r ocobo oTmeueHo
OBICTpOE 3acoJieHHE paiioHa MpH OPOILIEHUH, HEOJHOKPAaTHO MMeBlee MecTo. CoopyKEeHHbIE
BOJIOKAQYKM CYIIECTBOBAJIM BCETO JIMIIhL B TEYCHHE HECKOJIbKHX JieT (2-3 roma), a 3arem
CHMMAJIMCh U3-3a 3aCOJICHUS OPOLIAEMBIX 3E€MEllb.

BrrsicHeHHas BbIIE IPUPOAA CHCTEMBI ,,CyXOTr0 IpeHaxa" aenaet e€ HenmpueMIeMOn TSt
OCBOCHMS 3aCOJICHHBIX 3€ME€Jb B YCIOBHSX IUIAHOBOTO COILMAIUCTUYECKOIO XO3AHCTBA.
[Ipy4uHBI 3TOMY CIIEqYIOIIHE:

1. Ilpu cucrteme ,,cyxoro japeHaxka" HEpeIKO MPOUCXOIUT 3aCOJCHHE OPOIIAEMBIX H,
0COOEHHO, COCEIHHMX HEOPOIIAEMBIX 3EMelb, YTO BEIET K BCE OOJBIIEMY COKPAIICHHIO

IUIOINAN 3€Mejb, MPUIOJHBIX Ul opolleHHs. Eciu 3aconsiorcs 3eMiIM HEHCIOJIb3yeMble B
HACTOSIEE BPEMS - HEMPEPHIBHO YXY/IIIAIOTCS YCIOBUS OCBOCHUS ATUX 3€MEJb B OyAyIIEeM.

2. BpiOOpoyHOE OCBOEHHE 3€MEeNb OTAENbHBIMM HEOOJBIIMMU YYaCTKaMU MCKIIIOYAeT
MIPaBUWIBHYIO OPTaHU3AIUIO TEPPUTOPUH H, B YACTHOCTH BBEJICHHE CEBOOOOPOTOB, T. €. BOOOIIIE
CTAaHOBHUTCS HEBO3MOXHOH TpaBuiibHas Oopb0a C 3acOJEHHEM C IOMOUIbIO KOMILIEKca
MEpPOTPHUSATHIA, IMEIOIUX B OCHOBE, KaK HETIPEMEHHBIH AJIEMEHT, TPABOIIOJIBHBIE CEBOOOOPOTEHI.

Takum oOpa3oMm, cuctema ,,CyXoro ApeHaka" MOpOYHa B CBOEH OCHOBE M BeleT K
MMpOrpeCCMBHOMY MAaACHUIO MIJIIOAOPOAUS ITOYB.

PanonanbHas mpoMbIBKa 3aCOJICHHBIX MOYB B O€30TTOYHBIX MM OYEHb CJ1a00 OTTOYHBIX
YCJIOBUAX BO3MOXHA TOJIBKO Ha OCHOBC Oojee WIM MeHee HHTEHCHUBHOIO BPECMCHHOTO
HCKYCCTBEHHOI'O BOJJOOTBOJA.

5. HpOMbl@Ku ebluyeiavuearuem ¢ 80000MBOOOM C noMoubro ()peHCZJfCCl

Tun Q=Q:1+Q;+ Qs wmwmQ=P-m+nM
[ToaTumer;
A. BogooTBo/1 ¢ MOMOIIBbIO €CTECTBEHHOTO IPEHaXa:
1) rpynToBoro,
2) OBpaXHO-PYCIIOBOTO.
B. BoaooTBoJ ¢ IOMOIIBIO HCKYCCTBEHHOTO APEHAXKA.
1) BotooTBOI ¢ TOMOIIIBIO TOPHU3OHTAIBHOTO MEJIKOTO JIPEHaXka.
2) BogooTBOI ¢ MTOMOIIBIO TOPU30HTAIEHOTO TITyOOKOTO IpeHaxa:
a) TyCTOro;
0) pa3peKeHHOTO;

3) BomooTBo/1 ¢ mOMOIIEIO KaTu(hOPHUICKOTO APECHAXKA;

4) BonooTBO/I € TOMOIIbIO KOJOJILEB.

[IpoMbIBKY BbINIETaYMBAHUEM OTJIMYAIOTCS OT PaHEE OMMCAHHBIX THUIIOB TEM, YTO MIPH 3TOM
THUIIE€ TIPOMBIBOK IIPOMBIBHBIE BOJIbI BHIHOCST COJIM M3 TOUBEHHO-TPYHTOBOM TOJIIIHN 32 MPEIEIbI
npombiBaemMoil Tepputopuil. CrenoBaTebHO, MPOUCXOIUT YMEHBIIEHHUE COJIEBBIX 3aI1acoB
MOYBEHHO-TPYHTOBOW Tommu. [IpoMbiBKM Ha (hoHE IpeHaxka MOTYT SBUTHCS PaIUKaTbHBIM
MEpPOIPUITHEM 110 OOpHOE C 3aCOJIEHNEM, YCTPaHSIsl CaMylO MIEPBONPUYHMHY 3aCOJIEHUS - COJIEBbIE
3anackl MOYBEHHO-TPYHTOBOW TOJIIIH.

[IpoMbIBKM BbIIIENaUMBaHHEM Ha (POHE ApeHaka MBICIATCA IBYX IOATUIIOB; HA OCHOBE
€CTECTBEHHOTO U Ha (JOHE MCKYCCTBEHHOTO APEHAXKA.

A. HpOMblGKa HA OCHO6€ ecmeCmeeHH020 OpeHaofca

[IpoMBIBKM Ha OCHOBE €CTECTBEHHOTO JpeHaka B CBOIO OuYepeb MOTYT OBITh
pa3leNeHbl 10 XapaKTepy €CTECTBEHHOI'O OTTOKAa Ha MPOMBIBKM C BOJAOOTBOJOM Yepe3 OOIIMi
TPYHTOBBIN TOTOK M HAa MPOMBIBKH C BOJIOOTBOJAOM B €CTECTBEHHBIE BOAOCOOPHI - OBpar,
Oanku, peunsle pycia U T 1 O4eBUAHO, MEXaHU3M BOJOOTBOJIa B ATHX JBYX MoJATHUNAX OyneT
3HAQUYMUTENIbHO PAa3IN4aThCsl.

a) Ilpomwiexku ¢ 60000mMB0OOM uepe3 epYHMO8blll OMMOK



IIpOMBIBKH C BOJOOTBOIOM 4Y€pe3 TI'PYHTOBBIM OTTOK, €CTECTBCHHO, OCYIIECTBUMBI B
YCIIOBUSIX HaJU4Ms JOCTATOYHO BBIPAXKEHHOTO YKIOHA TIPYHTOBBIX BOJ. OTH YCIIOBUSA
CYLIECTBYIOT BO MHOIMX MOATOPHBIX paiioHax (Hampumep, panx paiioHoB Depranbl WU
noAropusle paionsl IllupBaHu u Ap.)- YCHEMHOCTh HPOMBIBOK 3TOTO0 BHJA 3aBHCUT OT
KPYTHU3HBl YKJIIOHA TPYHTOBBIX BOJ M OT IpPOHHUIIaeMOCTH TpyHTOB. Hanbonee OmarompusiTHO
HaJIMYMe B TPYHTAX TaJCYHUKOBBIX MU KPYMHO-NIECUAHUCTBIX CJIOEB, 00ECIEUMBAIOLINX
OBICTPBII BOJIOOTBO/I.

[Ipu ManeIX CKOPOCTSIX OTTOKA 3TOT BUJA MPOMBIBOK CONMXKAETCS 10 CBOEMY XapaKTepy C
IIPOMBbIBKaMi BMbIBaHueM. [lo-BuaumoMy, Hanbojiee YCIEIIHO HMPOMBIBKM THIA BMBIBAHUS
(kak, HampuMep, MPOMBIBKM B JOJMHE pekun Myprab) Bce e OCHOBBIBAJIMCH Ha HAIUYUH
cJ1a00ro eCTECTBEHHOI0 TPYHTOBOI0 0TTOKa. Ha OCHOBE e eCTECTBEHHOTO I'PYHTOBOI'O OTTOKA
yCIIENIHO OBbLI HPOMBIT HEOONBLIONW y4acTOK 3acojieHHbIX mnouB B IllupBanckoil cremnw,
pacrojaraBIIMiCsS Ha KOHyce BbIHOCAa peku ['eokuaii, UMEIOIIEro B IpyHTaxX TaJe€YHHUKOBO-
[IECYAHBIE MPOCIION.

PacueT BeposATHON MHTEHCUBHOCTH U 00b€Ma MPOMBIBOK 3aTpPyIHAETCS HEBO3ZMOKHOCTBIO
JOCTaTOYHO HAJIEKHO OMNPEIEIIUTh MOIIHOCTh TPYHTOBOIO MOTOKa. ONHAKO MOXKHO IOJIArarsb,
YTO IPOMBIBKH C BOJJOOTBO/IOM Y€pE3 IPYHTOBBIM OTTOK OCYILIECTBUMBI BO MHOTHX paifoHax.'

Ho mnpumeHeHne HX OrpaHM4MBacTCS OMNACHOCTHIO HMHTEHCHBHOIO 3aCOJICHUS 3€MElb,
pacnojiaraloluxcsi HUXKE MO CKJIOHy. Takoe SBI€HHE, OTMEUEHO BO MHOTHMX CllydasX B
KanudopHuu u B 1pyrux mecrax., rie NpUMEHEHUE OPOILEHHUs Ha CKJIOHAX ObIBAJIO MPUYUHOM
3aMJIEHUs] TI0YB HMJKEJIEKABIIMX YacTel CKJIOHOB, a 3aT€M JOJHUH, PYYbEB M pPEK Ipexie, J0
OpOILEHUs, He3acelIeHHbIX. B oTnenbHbIX yacTax monuHbl CaH-SIKMM 3acoJIeHHME 3TOro THIIA
caenano HerogHbsiM 110 400 ra paHee MI0A0OPOIHBIX 3€METh.

8) IIpombieKku ¢ 80000MBOOOM 8 ecmecmeeHHble OPeHbl

B tex ciydasix, Korja MpoOMBIBa€MBI Y9acTOK pacrojaraeTcs Ha Oepery oBpara, Oaikw,
PEYHOTO pycia U T. 1., BO3SMOXEH OTBOJ (PMIBTPYIOIIUXCS MPOMBIBHBIX BOJI C MOMOIIBIO ITHX
€CTECTBEHHBIX JpeH. MHTEeHCHUBHOCTh BOJOOTBOJA IMPU 3TOM HAXOAUTCS B 3aBUCHMOCTU OT
XapakTepa TPYHTOB - UX BOJOIPOHHUIAEMOCTH U OT TIyOWHBI €CTECTBEHHOW ApeHbl. Yem
MpOHUIIaeMee TPYHTHI U YeM TIIyOKe €CTECTBEHHAs IPEHa, TeM OOJIbIIUMH HOPMaMH M Ha
OoJIbIIIeH TIOMIAIN MOXKET OBITh MMPOBEICHA TTPOMBIBKA

Takoro MIMEHHO po/ia MPOMBIBKU 3€MeITh, PACTIONOKEHHBIX BOIM3H caeB B CpefHeit A3um.

3HAUYMUTENbHBIN HHTEPEC MPHUOOPETAIOT ATOTO POJia TPOMBIBKH JIJIsl YCIOBUN 3aBOMIXKbs. [1o
mHenuto Kosnel (1936 r.), rmyOoko Bpe3zaHHbIE peuHble pyciia Huknero 3aBoimkbs B pailoHe p.
p- bonbmoi" u Manblii Y3eHb, ciiy’KaT NpUpoAHbIMU JIpeHamu. Ho apeHupyromniee aencTBue
ITHX MPHUPOJIHBIX IPEH OleHuBaeTcs 1mo pasHomy. Koma (1936 r.) monaran 4To mpu OOBIYHOU
Bpe3aHHOCTH UX Ha 8 - 10 M. npeHupyroniee aerucTB pacnpoctpansercs Ha 1 — 1,5 kM. CaBUHKOB
n OumunmnoBa (1940 r.), OCHOBBIBasCh Ha CTAlMOHAPHBIX HCCICAOBAHUAX, MNPUXOAIT K
3aKJIIOYEHUI0O O TOpa3 0  MEHBIIEM OpeHupymomeM dpdexrte  pedyHbIX  pycedn,
pacnpocTpaHsoIEMcs Ha 1os1ocy upuHoil Bcero 40-60 M.

B. IIpomviska ¢ 60000me00OM ¢ NOMOWBIO UCKYCCIMBEHHO2O0
opeHadica

B Tex ciydasx, Korja TpyHTOBBIC BOBI, B CHJIYy €CTECTBEHHBIX YCJIOBHM, 3aJeraloT Ha
ypoBHe He jgomyckaromieM d3(QQeKTHBHYI0 MpPOMBIBKY MM OHH IIOCIE MPOMBIBOK
YCTaHABJIMBAIOTCS HAa YpPOBHE, BEIYyIIEM K OBICTPOW peCTaBpallMy 3acOJICHUsS, Ha IEPHO.T
MIPOMBIBOK TPeOyeTCsT COOpPYKEHHE HMCKYCCTBEHHOTO JpeHaxa. VICKyCCTBEHHBIN ApeHax
TpeOyeTCs TakKe U MPU HEOOXOAMMOCTH OBICTPO MPOMBITH 3€MJIH C HEBBICOKUM 3aCOJICHUEM,
HO Ha 60HLHIOI>'I IJIomanau, XOTHA HpOMBIBKa TaKuUX 3CEMCJIb 110 YacCTsiM B HpOI[OJDKeHI/II/I
HECKOJIKHX JIET MOTJIa OBl OBITh OCYIIIECTBIICHA U 0€3 IpeHaXa.

JlpeHupoBaHHEe, B TEXHHYECKOM OTHOIICHHWH, MBICIMMO B HECKOJIBKMX BHJIAX: IyTEM
COOPYKEHHSI MEJIKOTO TOPU30HTAIBHOTO JPEHaXKa, MITyOOKOTO TOPU30HTAIBHOTO (TYCTOTO H
Pa3peKEHHOTO), BEPTUKAIBLHOTO WIH KaTU(OPHUICKOTO M, HAKOHEIl, C TTOMOIIBIO CKBO3HBIX



KosoneB. [1o mpu3HAaKy TEXHUYECKOTO PENICHHS BOJIOOTBOJAA CIIEAYeT KJIacCU(UIIMPOBATh H
npoMbIBKU. [Ipu 3TOM MOKET MOKa3aTbCs, YTO MEXIY MPOMBIBKOM Ha (DOHE MEIKOro WiH
IIIyOOKOro JpeHaka, WK JApeHaka I'yCTOro M pa3pexeHHOr0 HET CyLIECTBEHHOM pa3Hulpl. Ha
cCaMOM XK€ JieJie, MeXIy dTUMHU MTPOMBIBKAMU UMEIOTCS TTTyOOKHE MPUHIUTHANBHBIE Pa3TUYHsl.

a) /IpomuléKu ¢ noMOWbI0 80000MBEOO0A MENKUM 2OPUZOHMATIbHIM
openasicem

IIpoMBIBKM Ha OCHOBE BOJOOTBOJA C IMOMOLIBI0 MEJIKOIO T'OPU30HTAJIBHOTO IpEHaXKa-
Han0oJiee 4acTO BCTpEYaIoLIHiicsa cilydall MPOMBIBOBOK Ha ()OHE MCKYCCTBEHHOIO JpEHaXka.
OTU IPOMBIBKM IIMPOKO MPUMEHSUINCH C IaBHETO BpEMEHSI MECTHBIM HaceneHueM B CpenHeit
Asun. TaxoBbl, HalpuMep, MPOMBIBKM € TOMOILNBIO 3aypOB B paBHHHHON Peprane, wiu B
HU30BbsAX 3epaBliaHa U Ap. VHxkeHepHas MpakTHKa NEPBOHAYAIBHO TAaKXKe MOLUIA 110 3TOMY
nyTd. Kak ykas3bIBajoch BBIIIE, IIEPBBIE IPOMBIBKM 3aCOJIEHHBIX 3eéMenb B ['0101HOM crenu
IPOBOAMIIUCH C TIOMOIIBIO MEJIKOTO TOPU30HTAILHOTO JIpEHaXKa.

XopoIryro XapakTepUCTUKY paOOThI MEJIKOTO JApeHaka AaroT onbIThl Jluiiaemana (1921 r.)
B ['ononHoit crenu. McnipiThiBanics apeHax riryOu HOW 1,25 M. ipu pacCTOSHUU MEXAy JpeHaMu
30 M. 1 npoMbIBHOM HOpME 2400 M°/ra. Pe3ynbTaThl NpOMBIBKY NPUBOASTCS B Tabnuue 16.

Tabnuua 16

Paccosienne cojionuyakoB ['0J101HOM cTenyu MPH NPOMBIBKAX € MOMOIIbLIO MeJIKOT0 JPeHakKa Mo JaHHbIM
JIuiineman, 1921 r.

I'ny6una | ITnorHslit Coneprxanue coseit B %o
B CM. ocrarok | HCO, [ Cl | so, | CaO | MgO | K,0 | Na,0
0 IPOMBIBKH
0-5 14,64 0,115 1,90 6,47 0,62 0,35 2,04 4,68
5-15 2,93 0,03 0,59 1,10 0,23 0,08 0,59 0,81
50-60 1,03 0,03 0,10 0,46 0,04 0,03 0,25 0,31
120-130 | 1,44 0,035 0,04 0,73 0,33 0,03 0,09 0,20
IlocJie NpOMBIBKH

0-10 0,10 0,04 0,015 0,03 0,03 0,02 0,001 0,002
50-60 0,13 0,03 0,015 0,07 0,03 0,01 0,01 0,002
120-130 | 1,11 0,12 0,115 0,60 0,36 0,04 0,010 0,050

Kak BunuM u3 Tabnuibl, BEpXHUE TOPU3OHTHI MOTEPsIN okoso 80%, coyel, UMEBILINXCS
B HUX J0 NPOMBIBKH. HO MOCTUTHYTOE OmNpecHeHHWe He OBLIO YCTOWYMBBHIM, MOCKOJIBKY B
cepeHe MEXJAPECHUNM TPYHTOBBIE BOJbI, HAXOAWINCh Ha TiiyoOmHe Bcero 75-100 cm. B
pe3yabrate, 3a BpeMs 1918 — 1919 rr.3acofieHue MPOMBITOIO y4acTKa MOYTH IMOJHOCTHIO
BOCCTaHOBUJIOCH, KaK 3TO BUJIHO U3 CIEAYIOIIUX JTaHHBIX:

Crotit momaOCTEIO 0-10 cM Jlo mpombiBku B 1917 1, copepxanue conel 6,786%
Crotit momHOCTEIO 0-10 cM IMocne mpomsiku B IV 1917 1, comepkanue comuei 0.237¢/,
Croit momHOCTBIO 0-10 c™M Jo mpomsieku B XII 1917 1, cogeprkanue comneit 5.359%

ITox MenkuM JpeHakeM MOHUMaeTcs ApeHax riryouHou 1,0- 1,5M., 3axiagpiBaemMblil Ha
pacctosaun 20-50 M. npeHa ot apeHsl. CieoBaTeabHO, 3TOT JApPEHaXX padOTaeT TOJBKO MPHU
IPYHTOBBIX BOJaX, 3ajeraromux Oosnee BbICOKO, ueM 1.0-1.5 M. DakTHuecku, MEJIKUNA ApeHax
paboTaer TOJIBKO B TEPHOJ COOCTBEHHO MPOMBIBOK, @ OCTAJIbHOE BpEMs TO/a CXOIUTCS B
CYXOM COCTOSIHUM MJIM UTPAET POJIb MOBEPXHOCTHBIX BOJOCOOPOB.

B cBsa3u ke ¢ manmoil TiyOMHOW 3alloKEHUS APEH, a, CJIeNI0BAaTEeNbHO, M MaJIbIM
HNOHMKEHUEM T'PYHTOBBIX BOJ, 00II€0310pPOBUTEIBHOE ACHCTBUE APEHAXKA TAK)XKE OYEHb Majloe
M TI0CIIe TIPOMBIBOK, OOBIYHO JOBOJIFHO CKOpPO, HAYMWHACTCS pPECTaBpallusi 3acOJICHUS.
PecTaBpanus 3acosieHus JenaeT o0s3aTeIbHbIMU, TOUYTH €XErOHbIC, IOBTOPHbBIE MPOMBIBKH.
DTO OTMEYEHO.H B MMPAKTUKEC MCCTHOI'O HACCJICHUA H B YCJIIOBUAX OIIBITHBIX ITPOMBIBOK
(1TOpEeBOIIOIIMOHHBIE ONBITHI B I'0J10/1HOM cTenn).



Hpyrass 0ocOOEHHOCTh MPOMBIBOK Ha OCHOBE MEJKOrO JpeHaka, MOMHUMO OBICTPOi
pecTaBpalliy 3aCOJICHHS, 3aKIII0OYaeTCsl B CaMOM MEXaHHU3Me colieynajeHus. XOoTsa Mpolecc
COJICYJAJICHHSI TIPU MEJIKOM JIpEHA)X€ U HEJOCTAaTOYHO BBISIBJICH, BCE K€, OCHOBBIBASICh HA
aHaJIM3€e YCIOBHM IBH)KEHUS BOJABI, MOKHO MPEICTAaBUTh MEXaHU3M COJICOTBOJAA B CIEIYIOIIEM
BHU]IC.

[To-BunuMoMy, TIpU MEJIKOM JIpeHa)ke, BCIEICTBUE YACTOTO €ro 3aJI0KEHUs, OONbIIYIO
IOJIFD COCTABJISICT HpﬂMOfI OTTOK HpOMI)IBHI)IX BOJI B I[pCHI)I, a CTOK LI€p€3 FI/IILpOCTaTI/I‘-ICCKOG
,»OT)KaTue" B IpeHbl UMeeT HeOoblIoe 3HaueHne. BO3aMOXKHO 3TO ABIsSETCS CIEICTBHEM TOTO,
YTO TPU MEJIKOM JPEHAXE CO3[AeTCs HAIoOp HEOOIBIIOH MONIHOCTH, HEIOCTATOYHBIA IS
OT)KaTUSl TPYHTOBBIX BOJ B TIIyOokue ciou. Takol XapakTep IBHKEHHE MPOMBIBHBIX BOJ
NpUBOOUT K TOMY, YTO IIPA MEIKOM JOPEHAXKE XOPOIIO OIPECHAETCA JIUIIb BEPXHIA
JIpEHUpPOBaHHAs Toia. [y0okue >ke CJIOM TPYHTOB, TaK K€ KaK U TPYHTOBBIE BOJBI,
OCTAIOTCS HEOMPECHEHHBIMU. ITO OOCTOSTENBCTBO, B COYETAHMM C HEAOCTATOYHBIM
CHIDKCHHEM TPYHTOBBIX BOJ, U CO3/1a€T MPEANOCHUTKH I OBICTPON pecTaBpaliyl 3aCOJICHHUS.
Y 10BAETBOPUTETFHOE OMPECHEHHE BEPXHHUX CIIOEB M COXPaHEHHUE OOJIBIINX 3aracoB COJieH B
[IyOOKHX CIIOSIX MPH MPOMBIBK; HA OCHOBE MEIIKOTO JIpeHa)ka, ObLII0, HAPUMED, YCTAHOBICHO
B onbiTax Maneiruia mo [omoguoit cremm (1932 1.), a Takke Ha [oimomHOCTENCKOM
(AnekceeBCKOM) ApEeHAKHOM y4yacTKe M 3epaBiaHckoM onbITHOM Toje B Kata-Kyprane.

[IpoMBIBKH € TOMOIIBI0O MEIKOrO JpeHa)ka HMMEIOT €IIe M TaKOW CyIIeCTBEHHBIH
HE/IOCTATOK, KaK OOJIBIIYI0 H3PE3aHHOCTh MOJIeH YaCThIMU IpeHaMH, TPEOYIOIIUMU €XKETOJHON
OYHCTKH.

Bce »Tu 06CTOSITENBCTBA TPUBETH K TOMY, YTO IPOMBIBKU C MEJKUM JIPEHAXEM B
HACTOSIIIEEe BPEMS TIOUTH HE TPUMEHSIOTCS.

B) [IpoMBIBKH C BOJOOTBOAOM IiTyOOKHUM TOPU30HTATBHBIM APEHAKEM.

1) I'ycteim

2) PazpexxeHHBIM

Mano ynoBieTBOpUTENbHBIE PE3yJbTaThl MPOMBIBOK Ha (OHE MEJKOro JpeHaka u
BbICOKasi 3(p(PEKTUBHOCTh TIyOOKOro BepTuKaimbHOro apeHaxka (B CIIIA) yxa3anu Ha
11e7IeCO00Pa3HOCTh MPUMEHEHHUS JIJIsl POMBIBOK UMEHHO TUIyOOKOTO JApeHaka (rIyOnHOi 2-3 M.
U TIIy0Ke).

JleCTBUTENBHO, OMBITHI IO MPOMBIBKE 3aCOJICHHBIX 3eMeJb Ha (poHE IriIyOoKOoro apeHaxa
Jlalid O4eHb OJaronpHsTHBIE pe3ynbTaTsl. [IpuMepaMu BBICOKO YCIIEIIHBIX MPOMBIBOK Ha (hOoHE
[IyOOKOTO JpeHa)ka CIIy>KaT BHIINICONUCAHHbIE IPOMBIBKH Ha 3010TO0-OpAMHCKOM ydacTKe, Ha
@Depra’cKou ONbITHOM CTaHIMU U HA MyraHCcKoM ONBITHOW cTaHUUU. JIMIIb B OAHOM cily4ae Ha
OxxHol Myranu, MpoMbIBKM Ha (OHE TIIYOOKOTO JpEeHaka MOoKazald Myl 3(PGEeKTHBHOCTh
nocienHero. Ho 3mech  uMenu  3HaYCHHE  COBEPLICHHO  UCKIIOUUTENBHBIE, 0C000
MaJIONPOHUIIAEMbIE, TTTUHUCTHIE TIOYBBI.

PecTaBparnus 3aconeHus TOCiIe MPOMBIBOK Ha (pOHE IIyOOKOro ApeHa)ka Habomanach B
OuYeHb OCIabJIEHHBIX pa3Mepax, a B HEKOTOPBIX CIy4asix, Kak HanmpuMmep, Ha MyraHcKoi cTaHIUH,
¥ BOOOIIE NPAKTUUYECKH HE NPOSBIATIAch. IDTO OOCTOATEILCTBO OOBACHSETCA Kak Ooiee
OJarONpUsTHBIM PEXUMOM TPYHTOBBIX BOJ, NMPU HATUYUU TIyOOKOTO JpeHa)ka, TIyOOKUM
o0ecconMBaHUEM TOYB U JaKe-TPYHTOBBIX BOJA. XOTS TPOLECC OMPECHEHUS T'PYHTOBBIX BOJ
uaer u Oosiee MEAJEHHO, YeM OOECCOJIMBAaHUE IMOYB, HO IPU CUCTEMATUYECKUX MPOMBIBKAX
OMPECHEHHE TPYHTOBBIX BOJ BIOJHE OocymecTBUMO (cM. cTp. 20). [Ipu 3TOM, MOXKHO CKa3aTh
MMEEeTCSl JOCTaTOYHO OCHOBAaHWUN TMPHUHATh, YTO B TIYOOKYyIO JpeHy TOCTYNalT He
HETIOCPECTBEHHO MTPOMBIBHBIE BOJIBI, a BOJIbI KOPEHHOTO OacceiiHa, OTTeCHseMbIe IPOMBIBHBIMHU.
DTO SBISIETCS MPEANOCBUIKON K paJuKaIbHONW MEIUOpAIlMU TEPPUTOPUU, C ONPECHEHUEM HE
TOJIBKO TTOYB HO U TPYHTOBBIX BOJI.

W cnbIThIBaBIIUICS B OMBITAX JAPEHAX TIIyOMHOU 2-4 M. M C MEKJIPEHHBIMH PACCTOSHUSIMHU
okosmo 400-500 M. 1moOKazag OYEHb BBICOKYI CTENEHb JAPEHUPOBAHUS, I1O3BOJISIBIIYIO
OCYUIECTBIISATh €IMHOBPEMEHHbIE POMBIBKH CHIILHO 3aCOJIEHHBIX 3eMellb Ha OOJIBIION MI0Maau



B mpakTturke jxe 00BIYHO HE BO3HUKAET HAJOOHOCTH B CTOJIb HHTCHCHBHBIX ITPOMBIBKAX.
[TpoMBIBKH MOTYT BECTHUCH MTOCTETIEHHO, MEHBIITUMHU HOPMAaMH U B T€YCHHE HECKOIBbKUX JIET.
A B 3TOM clydyae NPOMBIBKH CTaHOBSTCS YK€ BO3MOXKHBIMH Ha (OHE Pa3peIKESHHOTO
JpeHaxa.

K coxasiennio, HI B OJHUX OMbBITAX MPOMBIBOK, HA OCHOBE TITyOOKOTO ApEHaXka, HE
OBLJIO YCTaHOBIIEHO TpeNENbHO Oonbloe 3pPeKTUBHOE MEXIpeHHOE paccTosHue. Ho u B
ombiTax 1o 3osotoid Opne  (Maubirus, 1934 1) u B onbiTax Ha Myranu (BomoOyes, 1940
I.) C HECOMHEHHOCTBbIO YCTAaHOBJIEHA TOpa3fo OoJbllas JalbHOCTh JACWUCTBUA, YeM
MPEJITOJIaraJioch B HaJalle OMBITHRIX PaboT. OCOOCHHO JTOCATHBIM SIBIISICTCS OTCYTCTBHE B
MPOBEJICHHBIX OMBITAX M3YUYCHHs M30JIMPOBAHHON APEHBI, TO3BOIUBIICH ObI C HAUOOIBIIIEH
SICHOCTBIO YCTAaHOBUTD MPEJEIbHYIO JAIbHOCTD, ACHCTBUSA JIpeHaXa.

PaccmarpuBas uMeromuecss ONBITHBIE JaHHBIC, HEOOXOAMMO MPUATH K 3aKIIOUEHHUIO0 O
BO3MOKHOCTH 3HAYUTEIBHOTO PACIIMPEHUS MEXKIPEHUH B YCIOBUAX TJIMHUCTO-CYTIMHUCTBIX
TPYHTOB IIpU TTyOWHE ApeH mopsaka 2,5—3,5 M. MPOTUB PeKOMEHOBAHHBIX B mpouuioM 350-
500-700 M. B »TOM ciydyae aApeHak MpEeBPALACTCsl B CUCTEMY OTKPBITBIX INIyOOKHX
KOJIJIEKTOPOB-APEH, SBISIONICHCS - CHCTEMOM ropasno Oosee AemIEBOM, 4eM 3arylieHHBIN
IpeHaX M TEXHUYECKHM Ha MHOTO Jerde ocymectBumoit.. [Ipu sTom, mpenen pacmmpeHus
MEXIPEHUI ONpeAesieTcs YK€ B 3HAYUTEIBHOM Mepe XO03sHCTBEHHO-OPraHU3allMOHHBIMHU
COOOpaXKCHUSIMH.

Ho yka3zanubiMu, uncto (opmManbHBIMM MOMEHTaMH, HE HCUEpHbIBaeTCs CHelu(uKa
NPOMBIBOK Ha ()OHE pa3peKEHHOTro IpeHaxka. l[Ipu MpoMBIBKaX HA OCHOBE Pa3peKEHHOTO
JIpeHa)ka OCHOBHOE 3HAYEHHE MPHOOPETAIOT MEPOINPUSATHS MOCIEPOMBIBHOTO TEPUOA,
MEPOTPHUSITHS 110 OCBOCHHIO MPOMBITHIX 3€MeNb. Y AaYHBIM MPUMEPOM TAKOTO0 UMEHHO poja
MIPOMBIBOK MOTYT CIIY’KHTh IPOMBIBKH B coBX03€ Kapa-Yana (cm. Bbile).

Jlanee, O0COOCHHO BaXHBIM OOCTOSATEIBLCTBOM SIBJISETCS OOJbIIAs BO3MOXXHOCTB
PaAMKaNIbHOTO ONPECHEHHS TPYHTOBBIX BOJI. [ TyOOKUil pa3peKeHHbIN ApeHaX YCUIUBAET POJb
»OTXKATHUS" TPYHTOBBIX KOJI.

Bce aTo gemaer ramyOokmii pa3peXKCHHBIM APEHAXX MEpPONPHUATHEM HaubOosee yaadHO
pa3pemanmuM 3aa9d OCBOSHUSI U TPOMBIBOK 3aCOJICHHBIX MOYB, IPU OOIBINON TEXHHUECKON
JOCTYITHOCTU U BBICOKOW 3KOHOMHUYECKOW BBITOJHOCTH. HO mpu 3TOM, KOHEYHO, TOJKEH OBbITh
yareH ¢akrtop BpemeHH. CIMIIKOM MEIJIEHHOE OCBOGHHE MOXET CTaTh B MPOTHUBOPEUHUE C
TpeOOBaHUSMU Pa3BUTHSI XO3SHCTBA.

¢) IIpomvisku ¢ 60000mME000M BepmMuUKAIbHLIM (,, Kanugoprutickum'") openaxcem

I[peHanc BCPTUKAJIBHBIMU KOJOAUAMHA 3aKIHOYaCTCd B OTKAUMBAHUU T'PYHTOBBIX BOJ H3
rTyOOKHUX BOJOHOCHBIX CJIOEB Yepe3 CKBaKMHBI, 3aKiajpiBacMble Ha rimyouny 40-80 u Gosee
meTpoB. CienoBaTenbHO, HEM3MEHHBIM yClI0BHEM 3()(EeKTUBHOCTH 3TOTO PojAa APCHUPOBAHUS
ABJIIETCSL JIOCTaTOYHAsl BOJOIPOHUIAEMOCTh TIYyOOKHMX BOJOHOCHBIX  CIIO€B, U3 KOTOPBIX
HCIMMOCPCACTBCHHO OTKAYMBACTCA BO/JA. HOCHGI[HGC HGO6XO,Z[I/IMO JJIsL OGGCHG‘IGHI/ISI JOJIKHOI'O
BO3JICUCTBUS Ha BEPXOBOJKY 3(hdexTa ApeHnpoBaHUS ITyOOKUX CIIOEB.

[IpoMBIBKM Ha OCHOBE BEPTHUKAIBHOTO JpEHaka BIEpPBble OBUIM MNPUMEHEHHI B
Kamudopuuu, HO Hambomee mupoko ocymectBieHsl B .Apusone (CIIA), B cucreme p.
Conenoii. Y nHac B CoBerckom Col03€ W3BECTHBI, JIMIIb HEOOJBIINE OMBITHl MPUMEHEHUS
BEPTUKAJIBHOTO JAPEeHa)ka Ha 30JI0TO-OPAMHCKOM JpeHakHoM ydacTke (Manbirus, 1934 r.) u B
ApaznasHckoii crenu. Pazpaboran Takke OOJBIION MPOEKT MEIMOpAIMK 3aCOJICHHBIX 3€MEIb
Ha OCHOBE BEPTHKAJIBHOTO JpeHaxa aisa ApaznasHckoi crernu (OranecoB, 1937 1.).

B nonmune p. ConeHOM BEpTUKANBHBIM JpeHaX O0eCledus YCHEIIHYI0 NPOMBIBKY
3aCOJICHHBIX 3€MeJb C YCTOWMYMBBIM OCBOCHHEM HMX B JaJIbHEWIIEM. YCIEIIHbI OBLIM TakkKe
IMPOMBIBKM Ha OCHOBE BepTHKalIbHOTO ApeHaxa U Bo Ppesno (Kamudopuus). Bo dpesno
IIPOMBIBKU NE€PBOHAYAIBLHO MPOBOAMINCH HA OCHOBE HErNTyOOKO FOPU3OHTAIILHOTO JIpeHaka U
K BEPTUKAIbHOMY JPEHAXKY NEPEILIN JIUILIb BIOCIEICTBUU.



B npombiBKax ¢ mOMOIIbIO TNIyOOKOrO BEPTUKAIBHOTO JpPEHa)ka MECTaMHU INPEACTaBISAET
UHTEpEC BO3MOXKHOCTh UCIOJIBb30BAHUS OTKAYMBAEMBIX BOJ JUIs IPOMBIBOK M opoieHus. [lpu
TOM NPOMBIBKAa OTKAaYMBAaEMBIMM BOJAMHM MOXKET OKa3aThCS HAMHOIO MPEIANOYTHTEIbHEE
IPOMBIBOK OOBIYHBIMH HpPHUralMOHHBIMH BoaaMu. Hampumep, riaybokue Boasl DpecHo
OKa3aJuch OOraThIMM KalbLIMEBBIMU COJSIMU. B CBSA3M € 3TUM, A7 IPOMBIBOK OKAa3aloCh
1es1eco00pa3HbIM MPUMEHATh UMEHHO IPEHAXKHBIE BOJI, @ HE IIPECHBIE OPOCUTENbHBIE.

Takum 00pa3oM, BEpPTUKAIBHBIM JpeHaX B ONPEIACICHHBIX TUAPOTEOJIOTHUECKUX
YCIOBUSAX MOXET OKa3aThCs MPEANOYTUTEIbHEE APYTUX CIOCOOOB BOAOOTBOJA IPHU
MIPOMBIBKAX.

d) IIpomwleku ¢ 0000mMB0OOOM € NOMOUSBIO CKBO3HBIX KOIOOYEB

[TpoMBIBKH ¢ BOZOOTBOJIOM C ITOMOIIBI0 CKBO3HBIX KOJIOIIEB SIBISTFOTCSI OCOOBIM CITydaeM.
BomooTBog mpu ycnoBMM HamW4Ms HETIYyOOKO IOBEPXHOCTH BOAOMPOHHUIIAEMOTO CIIOS,
3aJIeTAIOIET0 Ha XOPOIIO MPOHULAEMBIX IpyHTax, Mo KoctakoBy (1937 r.) MeicasaTcs myTeMm
CKBO3HBIX KOJIOAILEB, NPOXOIAIIMX BOJAOHENpOHUIaeMblid cioil. [lo »TuM komoxaam
CKBOKMHAM BEpPXOBOJAKAa OyJIeT UMETh BO3MOXHOCTh NPOHUKATh B  TOJCTHIIAIOIINE
JTPCHUPYIOIINE CIIOH.

XOTsl TaKue YCIOBUSI MOTYT BCTPETHTHCS JIUIIH B HCKIFOUUTEIBHBIX CIIyYasiX, BCE K€ OHU
BITOJTHE BO3MOYKHBI.

Kaxk HU3BCCTHO, NpPU OPOHMICHUU COJICHBIMU BOAaMU HaI/I6OHCC OIIaCHbI B OTHOUICHHUU
BTOPHUYHOTO 3aCOJICHHS TIOYBBI C Malo M, OCOOCHHO, C BOBCE HEMPOHHUIIAEMBIMU
MNOoANAaxOTHBIMU TOPHU30HTAMH - TIOYBLI C ,,XapI[I_IeHOM" Ecmu Takue IO4YBLI, B PE3YyJbTATC
OpPOIIICHUSI COJICHBIMH BOJAMH 3aCOJIWINCh, TO HambOosee 3(P(HEKTUBHBIM TPUEMOM HUX
MPOMBIBKH MBICITUTCSI HMEHHO TIPOMBIBKA C BOJJOOTBOJIOM Y€pe3 CKBO3HBIC KOJIOIIIBL.

[TpomMBIBKH ¢ BOZOOTBOJOM HYepe3 CKBO3HBIC KOJIOIBI OTHIOIh HE MPEACTABISIOT COOOM
TUIIOTCTUYCCKOI'o Ciy4as. Takoro wuMeHHO THIIA GBIJII/I NEpBOHAYAJIbHO TIIPOMBIBKU B
ABcTtpanuu, B foaune p. Myppeii (Tomac 1939 1.).

B 3tom cityuae BCIENCTBHE JBYWICHHOTO CTPOCHHUS IMOYBOTPYHTOB OYCHB TIIMHUCTBIX C
IMOBCPXHOCTHU, C YIUIOTHCHHBIM JKCJIC3UCTBIM H THUIICOBBIM T'OPHU30HTOM H 3aJICralOlUX Ha
XOpOIIO TPOHHUIAEMBIX TaJeUHO-TIECUaHbIX TPYHTAaX - [EPBOHAYAJIBHO, [UIS OTBOJAA
IMPOMBIBHBIX BOJ 6BIJ'[I/I MNPHUMCHCHBI IOIJIOIIAroIME KOJOAUBI. Ot KOJIOAIIBI JOJI)KHBI 6BIJ'II/I
NPOMYCKaTh BOAY M3 MEJKUX APEH, APESHUPYIOIUX BEPXHIOK TIIMHUCTYIO TOJIIY B HUXKHIOK,
xopomro mponumnaemyro. Ho 3¢ (GeKTHBHOCTh IMOTJIOMIAIONIMX  KOJOJIEB  OKa3aiaach
HEJIOCTaTOYHON M BCKOPE MEPEILTH K OTBOY B IOBEPXHOCTHBIA KOJUICKTOP.

6. IIpombléKu «8bINOPOMY, UNU CMbIEAHUEM
(Q=R).

a. Cepebanue conell ¢ NOBEPXHOCHI.

6. CmvleaHnue coneti ¢ NOBepXHOCHU.

¢. Buiwenauusanue coneii Ha nogepxHocms U yodaieHue ux n08ePXHOCMHbIM CIOKOM.

IIpoMBIBKM CMBIBAaHHEM WJIH ,,BBITOPOM" MPEICTABISAIOT TaKXe OCOOBIA THUI MPOMBIBOK,
JUI  KOTOpBIX OOIIMM SIBJIIETCSI IIOBEPXHOCTHBIM BOAOOTBOJ IPOMBIBHBIX BOJ Yepes
TpaHCIIHUPALMIO U UCIApPEHHE WIM NMOBEPXHOCTHBIM CTOKOM Kak BHIMM, BHYTpPH 3TOro THIA
IPOMBIBOK UMEIOTCS Pa3IMuus 10 CIIOCO0Y OBEPXHOCTHOI'O BOJJOOTBO/IA.

a) Obecconusanue nymem cepebanus conell

ObecconuBanue MmyTeM crpebaHus cojled C IIOBEPXHOCTH IOYBBI €CTh IPHEM
MCIIOJIB3YIOUINH SIBJICHNE HAKOIUIEHUS COJIEN B IIOBEPXHOCTHBIX CIIOAX MOYBBI.

Mexannueckoe crpedaHue coyieil ¢ TOBEPXHOCTH MOYBBI C MOCIEAYIOIUM YAaJIEHUEM UX
JOBOJIBHO IIUPOKO pacmpocTpaHeHo Obuio B byxape, Xuse (Bunenckuii, 1929 r.), Ha Myprade
u B ®eprane (Po3os, 1936 r.). Crpebanue coneil mpUMEHsIOCh U Ha MyraHu BHadaje ee
ocBoeHus (3axapoB, 1936 r.), a 3arem octaBieHO. B oTaenbHBIX ciydasx, B 3apyOexHOMH



NpakTUKe crpebaHne coyiel ¢ TOBEPXHOCTH MPOM3BOIMIOCH C MOMOIIBIO KOHHBIX CKPEOKOB,
IpU 4YeM CHUMAJICS CJION MoYBkl Ha TyOuHy 5-8 cM. Ho, kak ormMeuan Po30B, 3TOT npueM XoTs
JTACT HEKOTOpblE MPaKTUYECKHE pPEe3yJbTaThl, HO, BO INEPBBIX, IPUMEHUM TOJIBKO B OCOOBIX
cilydasix, KOrja IJIaBHAs Macca coJiel BBIKpPUCTAJUIM30BBIBAETCS HA NMOBEPXHOCTH MOYBHI, a
cama IOYBEHHAas TOJIIIA HE 3aCOJEHA, BO BTOPBIX, 3TO BPEMEHHOE YJIy4LICHHE U, HAKOHEIL,
OPUMEHHUM OH TOJIBKO B YCIOBUSAX MEJKUX YYaCTKOB.

Opmnako, Jumo (1931 r.), uzyuaBmuii Ha mosiax ['0JIOAHOCTENCKOW OMBITHOM CTAaHIIUU
KOHLIGHTPALlMIO COJIEW Ha MHKPOIIOBBIIIEHUSAX, HAXOJAWJ BIIOJHE pEaJbHBIM 3TOT IpPHUEM
oOeccHIMBaHMS U YKa3bIBaJ PSII YCIOBHIA, KOTOPBIE MOTYT MOBBICUTEH 3(h(EKTHBHOCTH 3TOTO
npuema oOecconuBaHus, (HapUMep, HCKYCCTBEHHOE IMOATOIUICHHWE YYacTKa, OTCYTCTBHUE
peixiienus u np.). [lo ero MHeHHIO, B HE3aTOIISIEMBIX MUKPOTIOBBIIICHUSX MTOCTENIEHHO MOXKHO
CKOHLICHTPUPOBATH COJIM U3 BCEU OCTAIIBHOM TOJIIIM, 3AJIETAIOIIEH HAaJl TPYHTOBOW BOJOM.

XoTtst MeTo; 00eccoNMBaHus MyTeM CTrpedaHus COoled M He H3ydascsl CHEelHaIbHO, HO
npakTuka aexkaH depranel U cooOpaxeHus, Bpicka3zbiBaeMblie Jlumo (1991 r.) ykasbiBaroT, 4To
9TOT BUJ MPOMBIBOK B OTACJIbHBIX YACTHBIX CIIydasdX MOXCET UMCTb INPAKTHYCCKOC 3HAYCHHC.
Ho st yenemHoro npuMeHeHus: uX Heo0XouMa MOCTaHOBKA COOTBETCTBYIOIIUX OIBITOB.

8) IIpomvieku, cmbléanuem

K Merony obecconuBanus crpebaHreM MOBEPXHOCTHBIX CKOIUICHUH COJIeH OJIM30K METO.
IMPOMBIBKH MMOBCPXHOCTHBIM CMBIBAHHUEM COHefI, HJIM METOJ MOBCPXHOCTHOT'O BhIINICIIAYNBAHUA
COJICH.

OTOT MeTOoA BIEpBBIE, O BHIUMOMY, ObUI mpemiokeH B Erumre, Moccepu s
CBOEOOpa3HBIX YCJIOBHH Menuopanuu ObIBIIUX 03ep Mapuotuc u AOykup. Ha mgue sTmx
BBICYHICHHBIX O3Cp MMCIIMCh MOIIHBIC CJIOU COJIM. MOBCPXHOCTHAA K€ TOJIA T'pyHTaA 6]:1.]18.
KpaifHe HENPOHUIAEMOM, T. €. MMEJHCh OYeHb OJAarONpPHUATHBIC YCJIOBHUS IS TIPOMBIBKH I10
TUITY CMbIBaAHUS.

BooOiie, mMeTron NOBEpXHOCTHOW MPOMBIBKM TOYB, KaK 3TO BUAHO ObUIO U3 0030pa
MIPOBEJICHHBIX TPOMBIBOK, MONYYrJ B Erumnre o4eHb MUPOKOE NMPHUMEHECHUE W SBISETCS Tam
HEMPEMEHHBIM TPUEMOM TIPU MEIHOPAIMH 3aCOJCHHBIX 3eMenb. OObICHIETCS 3TO MMEHHO
MaJIOW MPOHUILIAEMOCTH MTOYB Y MOBEPXHOCTHOW KOHUEHTPALMEHN COJICH.

OOBIYHO K€ B MPPUTALMOHHON NMPAKTUKE HUMEIOTCS YCIOBUS MEHee OaronpusiTHbe, Tak
KaK MMOBEPXHOCTHAsI BOJIa, CMBIBAIOIIAs COJIM, OAHOBPEMEHHO B OOJBIIEH YacTH MPOCAYNBACTCS
BrIyOb rpyHTa. Mansirun {1939 T1.) coBepleHHO MPaBHIBHO YKa3bIBa€T, UTO, KaK TOJBKO
MPOMBIBHAS BOJIA TIPOCOYMIIACH B MTOYBY XOTs OBl HA 1 MM., OHa yKe HE CTEKaeT IO MOBEPXHOCTH,
a yxoauT Briyon. OOpaTtHoe ke qudpy3HOe TBIKEHHUE COJIEH - TTPOIIECC OYCHb MEJICHHBIN.

Opnako, eciyu METOJT IPOMBIBKM CMBIBAHUEM B YHCTOM BUJE MOXKET OBITh yCIEIIHO
MIPUMEHEH TOJIKO B OCOOBIX IIOYBCHHBIX YCIIOBUSAX, COUETAHUE €T0 C IPYTHMH METOIaMu 0oJiee
pealbHO.

Hanpumep, mpu mpombiBKe TIMHHUCTBIX TouB HOkHOM MyraHu, OTIWYaBIIMXCS, Kak
YKa3bIBAJIOCh BBIIIE, OUYCHb HU3KOW BOJOMPOHHUIIAEMOCTHIO HEMTPOCOYHBILIASCS BOJIA TIPH CITyCKE
c monei okazamack coxepxkamei 4,7 - 10,8 rp/m. coneir. VcxomHas ke MUHEpaTU3alus
NPOMBIBHBIX BOJ paBHsiach 0.46 rp/m. Hibke npuBOAATCS JaHHBIC, XapaKTCPU3YIOIIUE IO
OTACJIBHBIM ACIIAHKAM CTCIICHL 3aCOJICHUSA IMMOYB, IPOAOJDKUTCIIBHOCTE CTOAHUA BOJAbI HA I10JIC U
CTeTNeHb MUHEpAIU3AIMK COPOCHBIX BOJ B OmbITax Ha FOxHON MyraHu.



Tabmuma 17
Munepanu3zaius cOpOCHBIX BOJ MpH MpoMbIBKax Ha FOsxHoit MyraHu.
ITo H. A. becennoBy, 1938 r.

NeNe Croit 3aconenus | ConepxaHue IIponomxu Musnepanuzanu
JensHox | cOpomenHo | ciost 0-10 cM| xJopa B cioe 51 BOJBI ITPU
9 TEJILHOCTh
1 BOI, B M. B % 10 0-10 cm, B % cOpoce B rp/n
CTOSIHUS BOJIBI
IUIOTHOMY .
Ha JIEISHKE B [TnoTHBII Xnop
OCTaTKy
JTHSIX OCTaToOK
18 0,2 0,46 0,02 26 4,66 0,29
30 0,15 0,30 0,01 26 5,84 0,31
35 0,2 1,25 0,09 33 10,76 0,67

Kak BuauM, TIO OTACIBHBIM JENsSHKaM cOpPOC IMOBEPXHOCTHBIX BOJ[ 3aCOJMBIIHAXCS
BCJICJICTBHE COTPUKOCHOBEHUS C 3aCOJICHHBIMHU CJIOSIMH TTOYBBI, SBUJICS JIOTIOJHUTEIBHBIM H ITPH
TOM 3aMETHBIM 3JIEMEHTOM 00€CCOJIMBAHUS TTOYB MTPH MPOMBIBKE.

B Capnapabanckoit crenu (ApMeHusi) HaceleHHUEe MPUMEHSET, KaK CIeNHUaIbHbIA MpUEM,
CITyCK BOJIBI C TOJICH TIPU TMPOMBIBKE ITyXJIBIX COJOHYAKOB. [lociieHIEe MPOMBIBAIOTCS ITyTEM
HaIycKa BOJIbI Ha HEOOJbIIINE YYACTKH, C TIOCIEAYIOUIUM YJaIeHUEM 3aCOJICHHBIX BOJ (3axapos,
1935 r) MsBectHas 3()(PEKTUBHOCTH 3TOrO TpHUeMa OOBICHICTCS TIWHUCTOCTHIO TIOYB U
KOHIICHTPAIIUEH COJICH B UX MMOBEPXHOCTHOM CJIOE.

B 0OBIUHBIX XK€ YCIOBHSAX NMPOMBIBOK MPOHHUIAEMBIX MOYB CMBIB, WU BBIIIEIauNBaHUE
COJIeH MOBEPXHOCTHBIMU COPOCHBIMU BOJIAMH, OUYEBUIHO, JOJKHBI OBITH BBIPAYKEHBI B TOPA3/I0
MmeHblieil Mepe. Ho u B 3TUX cilyyasix MOJIb3YSICh COOTBETCTBYIOIIMMH NPHEMAMU MOKHO
yBenmn4nuTh 3()(PEeKTUBHOCTH TOBEPXHOCTHOTO CMbIBa. Tak, Hampumep, becmanoB (1939 r.)
yKa3bIBaeT, YTO MpPU MPOMBIBKE NepenoroB Baxickoil gonuuel mo 6opos3nam cOpocHas Boja
uMeTa MUHepanu3anuto 2,8-4,3 rp/i, a mpu IpoMBIBKE 110 TTayiaM Bcero 1,2 Tp/i., T. €. IpOMBIBKa
[0 TajlaM JlaBajla MEHbUIMH JOMOJIHUTENBHBIA BBIHOC COJIeH (IepBOHAaYalbHasi MUHEpaIU3aLus
Boabl u3 opocurens 0,6-1,2 rp/m.). Ilpu 3TOM OTMEUAIOCH TaKXkKe, YTO IMPH TPOMBIBKE TIO
6opo3naM BBIHOC cosieil Oojbie ObUT B TeX ciydasX, KOTJa COJIM KOHLIEHTPUPOBAINUCH B
BEPXHHX CIIOSIX TIOYBHI.

B T0 xe Bpems HaOm0eHNs, IPOU3BEICHHbIE arpoHOMOM D3adoBuyeM Ha LleHTpanbHOI
menuopatuBHoM craHuuu Coro3HMXW, nmokaszanu moiHoe OTCYTCTBHE CMbIBa COJIEW BOJAMH,
cOpacbIBaeMbIMH C TPOMbIBaeMbIX mosiell. OueBUAHO, B 3TOM Cilyyae MEpBble K€ MOPLHH
POMBIBHOW BOJBI TIOJIHOCTHIO PACTBOPSUIM BCE COJIH, COJCPXKABIIUECS B ITOBEPXHOCTHBIX
TOPU30HTaX M BMBIBAJIN UX BIiIyOb (IpuBeaeHo no PoxaectBeHckomy, 1938 1.).

¢) Ilpomvieku «gbinopomy

[IpombiBKH ,,BbIOpOM" mpemnoxkensl ManbiruabiM (1934 1.) B KauecTBE BO3MOYKHOTO
METOJIa, HO IPAKTUYECKH HUTIE elle Ha HcnbITaHbl. CyIIHOCTh MPEUIOKEHHOIO METOola
3aKJII0YAETCsl B 3aMEHE MOBEPXHOCTHOW MPOMBIBKU BITYCKOM IPECHOW BOJbI C 3HAYUTEIbHBIM
HAmopoM Ha IIyOMHYy OOJIBIIyIO, YeM 3ajeraHue rpyHTOBbIX BoJ. [lo mbicium Manbirusa.,
IIPOMBIBKAa MOYKET OBITh OCYIIIECTBIICHA ITyTEM HArHETAaHUS I10J HAOpoM 2-4 M. BOJABI B TPYHT
yepe3 CKBaXHMHBI, pacrojiaraéMble MO IMOJII0 B MIaXMATHOM MOPSAKE B KOJMUYECTBE, IPUMEPHO,
25 ckBaxkuH Ha ra. [lorpeOHas yacToTa CKBaXWH OyNIET 3aBHCETh OT HAJIMYHS BOJOYMOPHBIX
TOpPU30HTOB Ha riyOuHe 4-5 M. [l obsieruenust GUIbTpaLUU U3 CKBAXXUH B TPYHT, CKBAXKHUHBI
HEOOXOIMMO CHA0AUThH TECUYaHO-TPABUIHBIM CTpEHHEpOM. BpICTynaromue Ha IMOBEPXHOCTH
IPYHTOBBIE BOJIbl YAJISAIOTCS TOBEPXHOCTHON BOJIOOTBOHOM CETHIO.

I'maBHass 0COOEHHOCTH MPEATIOKEHHOr0 MasbIrMHBIM METOJa MPOMBIBKH 3aKIIIOUAETCs B
TOM, YTO COJIM HE BMBIBAIOTCS BINIyOb, OTKYyJa OHM JIETKO MOTYT BHOBb MOJHSTBHCS K



MOBEPXHOCTH, a BOBCE YIAJIAIOTCS 3a Mpelesbl IpoMmblBaeMoro Mmaccua. Mpes, B cBoei
MPUHIUIINAIBLHON OCHOBE, MPAaBWJIbHASL, HO HESICHBI HEKOTOPBIE BOIPOCHI CAMOTO MEXAaHH3Ma
JIBIDKEHUH TIPOMBIBHBIX BOJI B TPYHTE, - HACKOJIBKO PAaBHOMEPHO OYIET MPOMBIBATHCS TPYHT
o/JaBaeMoil BOJOW. BbI3bIBAET COMHEHHME TAaKX € W PsiJi TEXHUYECKHMX MOMEHTOB- MakKpuJIuH
(1934 r.) BBICKA3BIBAET OMACEHUE O BO3MOKHOCTH MTPOPHIBOB HATIOPHOM BOJBI Yepe3 3aTpyOHOE
MPOCTPAHCTBO, WU 110 €CTECTBEHHBIM OMOJIOTUYECKUM XOJ[aM U TpeluHaMm B rnouse. Ho Bce xe
HeNlb3s HE COINIaCUThCS € MaKpuIuHBIM, 4YTO TpEeUIoKEHHEe ManblruHa 3aciy’KUBaeT
71a060paTOPHOI! U MOJIEBOI OMBITHON MPOBEPKHU



