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BBEJIRHUE

Opowenne n apenax... Kazaaocs O, Kak MoKHO npej-
cTaBuTh cebe BMCCTC 5TH /IBA ANTArOHHCTHYUCCKHX MO N
meponpHATHA, OAHO NMPH3BAHO YCTPAHUTL CCTECTBEHHEI He-
AOCTATOK BOALI B NMOUBC 58 HOPMAJALIOr0 PasBHTHA Cedb-
CKOXO3AHCTBEHHBIX KYALTYP, APyroe — OTBeCTH H3 KopHeoGu-
TACMOH TOJILLH H3JHILKH BO/IbI, MELWAIOUIHC NMPOH3PACTAHHIO
pactenuil, JanTe/bHoc BpeMd TAK i CYNTAN0Ch, YTO OpolUe-
HHIIE€ — 3TO YACT 3ACYIUANBLIX, NYCTHMHHDLX H NOJAYNYCTHIHHBIX
MecTHOCTE!, 4 ApCHaM HeOOXOAUM B 30HE MCPCYB/IAKHEHHA,
rie ocaiku npeolaajaloT HaJ eCTECTBEHHBIM HCHAPCHHEM
I BOAONOTPEO/IeHHEM KYJALTYPHOH H ANKOH PACTHTE/ILHOCTHIO.

MEH{.EI}" TCM B 30HAX apPH/IHOTO KJuMaTa, XapakKTepHuiyio-
HIHXCH pe3KHM HeJOCTATKOM BJArd H HCKJHKOUHTEALHO BBICO-
KM HCnapeinpeMm, opouwenie, co3jlabas neobxoanmoe VBJla-
HEHHE, B TO JKC BPCMHA 3HAYHTCABHO H3IMEHAET eCTeCTBCHHBIC
FiIporcoqorgueckne, noupeHnpic n JApYruc YGIloBlis, Ouo
HAPYLWACT PABHOBCCHC B HHX M HEPCAKO NPHBOANT K HHTEll-
CHBHOMY 3aCOJICHHIO aKTHBHO{ TOJUH nouBorpyntos. ITpuuu-
Ha 3Jeck Kpoercsd anfo B HCAOCTATOMHOCTH €CTCCTBEHHOro
OTTOK4d 1.1 }'E.‘lﬂﬂllﬁ OPOIICHIHA, J1nbo B ero H3McHeHHI o1
BJANSHHCM OPOCHTEALUBIX MHJNl APYTHX CoopyKenwii, anbdo
B PC3KOM YBCJHYCHHH NOA JACHCTBHEM OPOUICHHA H3BHC NMpH-
TOKA IPYHTOBLIX BOJ HA Aanuyio reppuropiio. [Tepeysaaxne-
HHe H oco0eHHO 3ACOJCHHE 3HAUMHTCALHO CHIKAIOT E'l.‘l}[t]'Eli-
THBHOCTh CCALCKOXO3AHCTBEHHOrO MPON3BOACTEA Ha opollae-
MBIX 3eMJAX H CBOJAAT 3aMacTyiO Ha HCT TO BLICOKOE INI0A0-
poamne, KoTopoe cozjaercs npu opomenun. ITostomy apenaix
opolaeMbix seMeab HeobXoAnM Kak cpeAcTso Oopuisl € BO3-
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MOMKHBIMH BpeAHBIMH fABJEHHAMH, MOPOMKAAEMbIMH HJIH YCH-
JIUBAaeMBIMH OpOlleHHEeM, — 3acojienHeM H 3alo/jauHBaHHeM.
IIpu sTom opowieHHe M ApCHAMN MOJIKHBL PACCMATPHBATHCA
KaK CpejCTBa pPeryjiHpoBaHHs BOAHOIO, BO3AYUHOro, COJIEBO-
ro H OTYacTH TEmJAOBOro, NHTATENbHOrO H rasoBOro pexH-
MOB MOYBOTPYHTOB B HHTEpecax CO3JaHHSA ONTHMaJbHBIX YC-
JOBHIl ANA PasBHTHA H YCHJICHHSA NPOH3BOJACTBA CEJbCKOXO-
3AHCTBEHHBIX KYJABTYP.

B 3aBHCHMOCTH OT XapaKrepd ABHMEHHH BOJALI K ApeHaM
H pacnoJOMeHHA BOAONPHEMHON YaCTH Pa3iHvaloT ABa MeTo-
fa JPeHHPOBAHHA 3eMe/ib: C MNOMOILBIO TOPH3OHTAJABLHOIO
H BEPTHKAJ/JbLHOIO [ipeHaika.

Fopu3oHTaAbHBI ApeHaX OpOlIAeMBIX 3eMellb KaK B Te-
OpPeTHYeCKOM, TaK H B NMPAKTHYECKOM CMBIC/IE HMEET MHOro
obuiero ¢ jJpeHakeM B 30He OCYIUIeHHs (KOHCTPYKUHH, METO-
Abl CTPOHTENBCTBA, NPHHUMNLI THAPABJIHYECKOrO pacuera
TpyGuaTHX AuUHHA B Ap.). Ho nvelorcs W npHHUHNHAJBHBIE
OT/AHYHA, KOTOPHE KOpeHHEM 00pa3oM AeaaiT ropH3oHTa/lb-
HEIH IPEHas opollaeMBIX 3eMelb CneuHMHUYeCKHM HHKeHep-
HEIM coopy:enneM, OCHOBA 3THX pasJHuuii B ocoGeHHOCTAX
NPHPOAHBIX VCJAOBHI (BHICOKas HenapaemMocts, 6oJbluof Ae-
(HUMT BJATH, pa3sBHTHE KanHAIApHEE CBOHCTBA MOYBOTPYH-
TOB, 3aCOJIeHHe MOYB, 'PYHTOB H IrpyHToBHIX BoA). ITostomy
JApeHa)k Ha OpollaeMbIX 3eMJAX OT/JHYAaeTcA OT JApeHarka
B 30HE OCYUIEHHA 3HauyHTeAbHO Ooablieit raybunon (2,5—
3,5 M emecto 0,8—1,2 M), Menbluel HHTEHCHBHOCTBIO, HAMHO-
ro OoJAbLUHMH pacHeTHBIMH pacxoiaMi H OTClOA4a AHaMeTrpa-
MH TpyOonpoBojoB, nouti obs3aTeJbHBIM HAJHYHEM B KOH-
CTPYKUHI Apen GpuabTposoil oOCHINKKH H, TJIaBHoe, 3ajadved
peryJiupoBaHus He TOJLKO BOJAHOIO, HO H COJIEBOrO PEXHMA
JEeMEJb.

[To ropunsonTanbHOMY JpeHa:Ky IPEJCTOHT MPOBECTH
Goabiine pabotel. Onpejpensercs STo TeM, YTO HaMeueHHad
nporpaMma pasBHTHA OpOLICHHA B Hallell cTpane, ocolenno
B apHAHON H NoJyapHAHOH 30HAX, OCYUIECTBAAETCH B OCHOB-
HOM Ha 3eMJIsX, 3aCOJMeHHBIX HJIH NOJABEpXKeHHBIX 3aCOJEHHIO,
TaK KaK GOJbIHHCTBO MACCHBOB €CTECTBEHHO IIVIOAOPOJHBIX
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H APEHHPOBAHHBIX 3eMelb yie ocBoeHsl paHee. Ha semasnx
Hxusakckodt, Kapwuuckoii creneit, 3som Kapaxymckoro
H Apbich-TypKecTaHCKOro KaHafoB, HH30BbE AMyjaapbh
i Coipnapen, Goasuied yacth ITososxkbs, Kpeima, IOxkHoil
YKpanusl, 3akapkasbst HeoOXOAHMO CTPOHTb FOPH3OHTAJb-
HBI 3aKPHITEI Apenax ¢ yjaeapHoH rycroroi 30—60 m/ra.
I.I[JH EHEroJIHRIX TeMnax pocTa OpOolleHHA HOBHEIX 3¢Medb
B 3THX paiionax (250—300 Teic. ra) ToNLKO HA HOBOOpOLIAe-
MBEIX MAacCHBax norpebyercs 3akAaAbIBaThL OKo0 10 THIC, KM
aped B roA. He Menbmue o6bemul paGor Hago Gyner BHMOI-
HHTh NPH HepeycTpoficTBe CYMECTBYIOLIHX OTKPHITHIX Ape-
HaMHBIX CHCTEM (KOJJEKTOPH H Apennl) HA 3akpuiThie. Ceil-
yac yjelbHas NPOTAXKEHHOCTh OTKPHITOrO ApeHaxa B Hanbo-
Jiee pa3BHTHIX pafionax opourenns, Takux Kak Cpeaussa Asns,
AsepGaiiixan, cocrasaser Gomee 30—40 m/ra. Iloatomy
obo0LlenHe oOnbiTa B HCCJAEAOBAHHAX, NPOEKTHPOBAHHH,
CTPOHTEJILCTBE, SKCIVIYATAlUHH 3aKPBITOrO rOPH3OHTAJLHOIO
ApeHaxka npejacrasaser 60JAbLIOH HHTEpec AIA MeJaHOpPATo-
pos H paGOTHHKOB OpoLIaeMOro semJjefennd. Drofl sajgaye
H nocesllena ganuas pabora.

B kuure «['opH3onTanbHBI ApeHaK opollaeMBIX 3eMellb»
HCIOJB30BaH MaTepHan CpejHea3naTCKOro Hay4yHo-HCCAe10-
BaTeJbCKOro HHCTHTYTa HppHrauud uM. B, II. )Kypuua, Cpea-
HeasHATCKOr0 NPOEKTHO-H3LICKATEbCKOTO H HAayYyHO-HCCJe-
AoBaTeNbcKOro HHcTHTYTa <«CpefasrenpoBOAXJIONOK® HM.
A, A, Capkucosa, BcecowosHoro HayuHo-HCC/Ie10BaTeIbCKO-
o HHCTHTYTa THAPOTeXHHKH H Meanopanuu uM. A. H. Kocra-
KOBa, a TaK:Xe ONLIT TEPPHTOPHAJABLHOTO ynpasjenus I'ojaoa-
HocrencTpoii B [1aBcpelasupcoBX03cTPos MO CO3AAHHIO CH-
CTéM TOPH30HTAJBHOIO 3aKpuiTOro jApeHazka B IoJoaHOM,
Kapunnckoit 1 CypxanaapbHickoft crenax, PepraHckoi fo-
anHe, Tapxurucrane, TypkMenuu u Apyrux o6 beKToB.

ApTOpH onHpaJsHch Ha OCHOBHOW of6bekt — [odoauyio
CTenb, TAK KaK Ha 3TOM MaccHBe mocrpoeHa H Oogee 10 jer
SKCIJIyaTHpYeTcsl KpynHeHlan B Haweil cTpane cucreMa ro-
PH3OHTAJLHOTO SaKPHTOr0 JpeHaxa mnJjomajsio GoJaee
250 THIC, r'a HHTEHCHBHO OPOLIAEMEIX 3€Melb,



OpnoBpemenso OBl HCMOABL30BaH MartepHaa mo Gonee
NO3AHHM W MeHbIIHM (1O MJIOLla/H) CHCTeMAaM FOPH30HTAb-
HOTO 3aKPBEITOrO ApeHa:sa B APYrHX THAPOreoJorH4ecKHX
H NOYBEHHO-MeJHOPATHBHLIX YCJAOBHAX HalleH CTpaHHL.

Beegenne, raasu 1, 6, 7 1 8 Hanucanu KaHAWIATOM Tex-
HHueckHX Hayk B. A. IlyxoBnuwm, rnasa 2—B. A. Jlyxos-
HBIM COBMECTHO € KaHAHAATOM (H3HKO-MATEMATHYECKHX
Hayk M. B. Bakaywuney, rnasa 4 — B, A, JlyxoBHuIM ¢ KaH-
auparom texHuuecknx nayk @. B. CepeGpennHKOBLIM NpH
yuacTHH Kauauaara texHuueckux Hayk C. H. Cropomkyk.
I'nasa 3 noarotopaena @. B. CepeGpeHHHKOBLIM, IV1aBa 5 —
E. . ToMHHBIM,

ABTOpHl BRIpaaioT GaarofAapHOCTb Jaypeaty JIeHHHCKOH
npemuu E. M. Ozepckomy, C. M. Papuenxo, B. A. Opnosy,
U. I1. Aiinaposy n X. U. Slky6osy 3a nomouh B pabote Han
KHHIOH M LeHHBIe 3aMedyanud,



IIABA 1

I'OPM3OHTAJBHBIN IPEHAR
OPOITAEMBIX 3EMEJIb

B CBA3N C X ITPUPOTHBIMI
YCJIOBUAMM 1 ETO PASBUTHE B CCCP

Tpedosanns pacreHnii K BOJAHO-BO3IYIIHOMY
PeRUMY TMOYB

Jlns yenemHoro npomspacTanus pacreHHit HeoGXOAMMEI
BoJa H Bo3ayx. Bona dopmupyer knerku pacrenuil, focras-
JAf NHTATeJNbHEE BellecTBa K HHM, Aspauus nouyss obecie-
YHBAET POCT KOPHEBHIX CHCTeM, cnoco0OCTBYeT PasBHTHIO
MHKPO(DJIOPH, YCBOSHHIO MHTATEABHBIX BEIIECTB U3 OPraHHye-
CKHX H MHHEpPaJbHEIX yAoOpeHHH, YCTpauser BpejiHoe Heil-
CTBHE pPfAfa BCIIECTB, YAaJfeT YIVICKHCABIT ras u ap.

Hannuinee nmepeypiaaKinenne nous NPpHBOAKT K Hapylle-
HHIO BO3AYUIHOTO MHTAHHA H K YTHETCHHIO, ecJl He K rubean
pacrennit. [To naunwm H. C. Ilerunosa, ans GoablHHCTEA
pacTeHnit ONTHMANBHBIM SABJIACTCA TAKOe YBJAKHEHHE, NPH
KOTOpOM BO3yxoM 3anoauens okoso 15% seex nop. Mo we-
KOTOPHIM 3apyOGeXHBIM JIAHHBIM, ONTHMYM JIOCTHTAeTCs NpH
10—12%, uro NpHOAH3HTENABHO COOTBETCTBYET H3BECTHLIM
npeaenam saaxHoct ot 100 no 70—75% IIIB ans pasznuu-
HBIX KYJABTYDP (32 HCKJIOMEHHEM TaKHX BJAATOMIOOHBHIX KYJb-
TYP, KaK puc). B naueil crpane u 3a pyGexoM AOCTATOUHO
JIAHHBIX, ONpeAeaSIONIHX ONTHMAALHYIO TAVOHHY IPYHTOBBIX
BOJ, KoTopas olecneunnaer neo6xouMoe coueTanne BOJHO-
ro H BO3AVIINOTO PEKHMOB 17151 pacTenHil 3a cueT Kanuaaap-
HOTO MOANHTHBAHHSL.

OntuMajbiioe KOJHYECTBO BJArH, Heo6XoJHMOe pacTe-
HHIO, MOJKCT OBITh MOJIYYEHO HM H3 MOYBHI, 0CA/JIKOB, OPOCH-
TeJILHOH BOJB, 3amacoB BJIATH B MOYBe, CO3TaHHLIX OpollIe-
HHeM JHOO0 NOANHTHBAHHEM H3 TPYHTOBBIX BOJ 32 CYET Kamnu-
AfpHoro yeaaxHenus (cyGuppuranms). Cuunraercs, 4To
HauJayullee yBJAaxHeHHe IOCTHTAeTCA NPH NOCJCHEM Crnoco-
Oe. ITosToMy A8 MOJYUeHHA MaKCHMaJlbHOTO VPOIKAA PeKo-
MEHAYIOT mojjepxupaTh OJIH3KOE 3aJeraine rpyHTOBBIX BOJL.
Heno B ToM, uto npu cyGuppHrannn pacrenne 6GecnepeGoiino
MOMKET NHTAThLCA BJaarofi M3 KamMAJAPHLIX 3anacoB, ectH
HHTEHCHBHOCTB MOANHTLIBAHASA H BOJAHO-()H3HUYCCKHE CBOMHCT-
Ba TPYHTOB no3soasior 310, Ilpu aToM cTpeccoBrIX ABJIeHMI,
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Puc. 1. TlpusefenHas xapakTepHcTHKA JOCTYNHOCTH pacte-
HiuAM nouseHuofl snarn (no C, H. Hdoarosy):

! — nojaoancran nouwsa; 2 — gepHoseM; J— KaluTaNoRas NOUBA;
A = KPACHOIEM; § — CepoIen.

BLISBAHHDLIX CHHM{CHHEM BJAMHOCTH HHIKC ONTHMAJLHBIX I]]}E-
neqo, He Habmoaaercd. IIpH HCKycCTBEHHOM OpOIIEHHH,
CKAKEM, NOKIEBAHUEM HJH MOBEPXHOCTHHIM cnoco0oM, ecaH
MoYBa YBAAKHAETCS AOCTATOYHO YACTO H KojieDaHHA BIIaK-
HOCTH HAXOAATCA B ONTHMAaJbLHBEIX Npejeaax, pacTeHHs Tak-
e He HCNBITHEBAIOT CTPECCOBHIX ABJeHHHA (TOpMOMKEHHe ITH-
TAHHUA, POCT H Ap.).

Heenenopanuamu C. M. Hoarosa, A. A. Poae u apyrux
YGTHHGBJIEHU, UTO IO Mepe YMEHDBIICHH BAaX¥HOCTH B INOYBC
OT npedenbHoll nojgesoit Baaroemkoctd (I1I1B) K Baa)KHoCTH
sapaaanng (B3) pocrynHOCTL BJArH K caMoOMy pPacTeHHIC
cHzkaercs. [TosroMy onTHMYM VBIAKHEHHA, KaK 3TO BHAHO
H3 pHcyHka 1, maxomutes B npefenax 70—105% sanacos
jJocTynHo# Bjaard (HMes B BHAy pasuocth Mmexay [IIB
H B3). Ha pucynke 1 ueTKo npoc/eKHBaeTcs, uTo yBJaxKHe-
Hie ceepx IIITB Takmxe oTpHUAaTeNLHO BJAHAET HA XapakTep
BOJAHOTO NUTAHNA PACTeHHH,

Hcexona H3 YKasanHOro, OHA U3 3aJay MeJHOpalHi B 30-
HE OpOILUEHHS COCTOMT B TOM, 4YTOOBI He TOJBLKO OaTh BOAY
OpPOUIACMEIM 3CEMJIAM, HO H obecnevyuThb }.'BJIE.H{HEHHE B CTpO-
ro HeoOXOAHMBIX nNpejenax, ONTHMAJBHEX A pPacTeHHil.
[Tostomy 3afolaunBaHHe OpPOIIAEMBIX 3eMelb BCJIEACTBHE
nmepencoanBa, H3OLITOYHOrO VBJAAMHEHHS, MOABbeMa YPOBHA
IPYHTOBEIX BOJ AOMKHO OBITH NpejoTBPallleHO peryJHpopa-
HHeM BOJIHO-BO3/IYIIHOTO pEXHMa MOYBOTPYHTOB C MOMOLLBIO
CHCTEMHE TIOJHBOB H JIpeHaxa.
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ﬂHHJIHEHp}-’H ONBIT OPOMIEHHA 3eMeJdb, MOMKHO OTMCTHTD,
YT0 3a00/1a4HBaHHE HAHOCHT 6OabIION ViLeps opomaeMoMy

3eMJIe/1e/IHI0, CHHMKasA ypomainocts, [lepeysnamuenne opo-
WaeMblX 3eMeJdb HAHOCHT Yiuepl ceJbCcKOX03fiCTBeHnOMY

NPOH3BOJACTBY €lle I TCM, 4TO HEe NO3BOJIACT NPOBOAHTD CEJMb-
CKOXO3fHCTBeHHBIE PabOTHl B HEOOXOIHMbIE CPOKH, 3a1epIKH-

BAET BereTaUHOHHBLIH MK pacTeHHl, yMeHblaeT 3¢ deKTib-
HOCTB JciicTBuA yao0Gpennii, repOHLUHAOB H T. 1,

Comm ;1 mX BIMAHEEe HA pasBUTHE pacTeHmii,
3acojieHue 3eMelb

Conn — oAHH M3 BaXXHEHUINX KOMMOHEHTOB B CHCTeMe
no4sa — Bojia — pacrenne, B. A. KoBjla yKa3siBaeT Ha noJes-
HOCTh MHHEDAJIBHBIX COJIeH JIIA NMPOM3PACTAHHA pacTeHHil.
Hexotopsie conn yuacTBYIOT B CHHTE3€ HOBEIX OPraHHYECKHX
BCLIECTB H MOJIE3HB JJf pacTeHHi, ApyrHe HCNOAL3YIOTCSH
AN MeXaHHYEeCKOH NPOYHOCTH PACTHTEbHBIX BOJOKOH, yBe-
JIHYHBAIOT mpucnocabJHBAEMOCTh pacTeHHH K KIHMAaTHuYe-
CKHM ycaoBHAM. HanpaMep, npucyTcTBHe Kaasuus yayuuraer
arperaTHyio CTPYKTypy NoYBOrPYHTOB, NPENATCTBYET HX [H-
CrneprupoBaHHio H cAHTHOCTH. B. A. Kosna cunraer, uto aas
BOJHOIO H MHHEpPaJAbHOrO INHTAHHSA PACTEHHA ONTHMAJbHON
ABJISCTCH KOHLUEHTPAlHA BOLOPACTBOPHMEIX coJeil B MOYBeH-
HBIX pacTBopax 3—>5 r/a. Anajornynbie JaHHLE NPHBOAHT
K. [laansajn wa ociose ONEITOB HEHANNACKHX YYeHBIX N0 Mile-
HHle, JlepHe H XJAon4aTHHKY. B pesayvantate oGobuienus
MaTepHaJIOB paja HceaefoBaHuil, nposesennnx B Cpeaneil
Asnn, B. A. JlyxoBHBEIM NMOJIyueHA 3aBHCHMOCTS YPOIKANHOCTH
XJI0NKa-ChIplia OT CTeNeHH 3aco/IeHHA NOYBOTPyHTOB (pHC, 2).
3aBHCHMOCTb MOKa3biBAET, UTO YPOKANHOCTL He CHHIKAETCH
MO HEKOTOPOro npejlesla pocTa 3aco/ICHHsA, a Moc/e Hero oHa
PEe3Ko najaer,

Ioswbiwernue coiepannua cosedt B pacTBOPax CBEPX ONTH-
MAaJIbHOTO MPHBOAHT K MOCTENEHHO HAPACTAIOUIHM OTpHILA-
TeJbHBIM BO3/IEHCTBHAM HX Ha pacTeHHs, NOYBY H ApPYTHE
ssieMeHTHl GHocepsl. B 3TOM HanpasJeHHH npoBejeHH
Gosbline paboTh Kak 3apy0esKHBIMH HCCJIe10BATeSAMH
(X. I'osapa, B. Ocreprayr, JI. Bepumreitn u ap.), Tax u co-
BerckiMH (I1. A. I'enxeas, B. 1. Crporanos, B. B. Ka6anos,
B. A. Kosna, C. H. Puizxos).

Conu oKasnlBawoT OTPHUATENbHOE BJAHAHHE HA PACTCHHA:
npsmoe (B BH/E NOBLILEHHA OCMOTHYECKOrO AaBJAeHHA i TOK-

CHYECKOro JeficTBHA) M KOCBeHHOe (B BHJE YXYAMICHHS
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BOAHO-(DH3HYECKHX  CBOMACTB
nouskl). MexaHusMm ToKCcHYe-

CKOro AeHcTBHA cogell, no ob-
LieMy MHEeHHIO, COCTOMT B Ha-
pPYIIEHHH BOAHOTO PpexKHMa
pacTeHHH, H3MEHCHHH B MH-
HepaJbHOM IHTaHHH, NOJaB-
JeHHH GoTocHHTe3a, B obleM
HApyIeHHH (H3HOJOTHYECKO-
IO pPa3sBHTHA pacTeHHH.

X. B. Ilerepcon npoaemon-
- o \ CTPHPOBAN B CBOHX ONKITAX,
i % YTO Hapsaay ¢ YBCJIHYEHHEM
8 i L ~ OCMOTHYECKOI'0 LaBJIeHHA NOY-
007 | ooe| 00F 608 /8 417 Jucesey- BCHHOI'O pacTeopa coOJH, OCO-
%ﬁﬁgﬁ?gﬁﬁﬁm He M GeHHO HATpHEBHIe, OKA3BIBAIOT

ot TOKCHYECKoe BO3/JeHCTEHE,
Puc. 2. 3apucumocts ypomaiino- YXYALUAds pPasBHTHe pacTeHHli,
CTH XJONYATHHKA OT 3acofeHHa Hapywas OHOXHMHYECKHe Npo-

=

e ® o
| L] S |
Gip B 54 m3 wa

Soamadngeme, Yo

h%%%&ﬁﬁ
B

?ﬂ Xaopy: o o i Ieccsl H HOHHBIK Oanadc mH-

2—X. W fiky6osa; 3, 4—11. K. Ka. TATCJBHBIX BEIIECTB MEXAYy

cenesofl; § — M, C. Paloycsa. PaCTEHHEM H NOYBCHHBIM pac-
TBOPOM.

B. I1. Crporanos cuuTaer, yTo Ha pacTeHHs MPEHMYLIECT-
BEHHO OKASBIBACT BJHMAHHE TOKCHYHOCTh OTHAEJLHEIX HOHOB.
ITpoBejeHHBle HM H €ro COTPYAHHKAMH paGoThl NO3BOJHJH
OTIpeeJHTh AU depeHUHPOBAHHOE BAMSHHE OTARABHBIX 3J1e-
MEHTOB H MHKDPOJIEMCHTOB Ha NPOUECcCH PA3SBHTHA PACTeHHIL,
B YaCTHOCTH, YCTAHOBJIEHO, 4MTO CEpa HMeET NepBOCTeNeHHOe
3HAYeHHe B pAacTeHHH KaK KOMIIOHEHT KJEeTKH, y4acTBy4
B OKHC/IHTEJBHO-BOCCTAHOBHTE/IBHBIX NpONEccax H 3HEPreTH-
yecKoM obmere. HegocraTok cepol cHuMaeT OHOCHHTE3 aMH-
HOKHCJIOT, 8 NOBLIIIEHHE COACpIKaHHA €& A0 [Ipejesa TOKCHY-
HOCTH HCKJAWvaeT o0pasoBadHHe HEKOTOPHIX aMHHOKHCAOT
B KJIETKe.

an XJIOPHAHOM 34COJIEHHH XJ0p MCUIdeT TOrIOUWCHHIO
H nepeaBHAeHHI0 cybiaTos B pacrenHnax. [lpn eyasdarnom
3acoqeHHl H30BITOK CyNbgaToB NPHBOJAHT K HA/IHYHIO B KJeT-

Kax HeJOOKHC/AEHHBIX CEpPONpPOH3BOAHBIX, NMPEBpallaIOlIHXCH

B TOKCHHEI.
C sTHM MHeHHeM He corjamaercs C, H. Polikos, AoKa3sl-

BAIOUIHH, YTO Jaxe NpH OTCYTCTBHH TOKCHYECKOTIO AeHCTBHA

yBeJHYeiiHe OCMOTHYECKOTD JIABJMEHHA PE3KO CHHMKAET
ypomalHoCcTe KYJALTYP, TAK KaK pAa3sHHLIA OCMOTHYECKHX
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B CcaMOM pPAacCTeéHHH OHH c€lIE g o FO W

HE  YCNeBaloT HAKOMHTHCA, Srxrmarme ceay X6 (hedin, %

C”Eﬂﬂﬂamﬂhﬂﬂ' Ha PacTeEHA Puc., 3. 3aBHCHMOCTE BCXOMECTH
AefiCTBYeT B OCHOBHOM OCMO-  cemsi XONUATHHKA OT OCMOTHYE-
THUEeCKOe AaBJeHHe (pHC. 3). cxkoro Aamjends NOYBEHHOrO pac-

Jlanee npoucxomut samemne- Tsopa (mo C. H. Puxosy).

HHE BCXOJOB, KOTOpOoe OTpa-

KAETCA HA BCeX MOCHaenyo-

IIHX CTAJHAX Pa3BHTHA J0 camMoro cfopa ¥ B KOHEYHOM cye-
T¢ BEJCT K CHHIKEHHIO YpoXKasd.

B. A. KoBaa npoBoaun HaGmioJeHHA 32 XJONYaTHHKOM
¢ UeJbl0 BHACHEHHA HaApPYIUEeHHH B NMHTATENLHOM peMHMe.
MHIIE]]HJTEHHIT[ QCTATOK Nochne HPDHEHHBEHHH ]Iﬂ]}h{aﬂh]{ﬂl‘ﬂ
XJI0NKa, TO eCTh BHPALIEHHOTO HA HE3aCOJCHHBIX 3EMJX,
cocraBnaa 10—16%, a Ha 3acoJieHHHX 3eMasx — a0 209%.
[Ipu 3TOM MO CpaBHeHHI0 C HOPMAJLHHM B XJONKe C 3aco-
JEHHHIX 3eMenb 6u10 Goaswe Si0; B 4—5 pas, P;0s—B 3—
5 pas, Cl —B 2—3 pasa, Mg u Na— B 2—3 pasa u MeHbllle
Ca B 1,5—2 pasa. MunepanbHBIX BellleCcTB B BOJIOKHE 3TOTO
xJon4aTtHEKa Obyio Ha 709% Goasine, ueM B HOpMAJBHOM.

[Topelenne 3acoNeHHA H COJMOHUEBATOCTH yMeHbLIaer
YPOKaHHOCTE Co/IBCKOXO03AHCTBeHHHX KyabTyp. [lo nannwmim
uceaenopanuii Cekperapuara BOAHHX pecypcoB MeKcHKH,
B HppHraunonHoM okpyre Ne 41 caaboe 3acoaeHHe 3emenb
B CPEHEM CHHIKAET YpoxaH ceNbCKOX03AHCTRBEHHBIX KYAbLTYP
Ha 5%, cpeanee — Ha 50, cuabHoe — Ha 90, COMOHYAKK — HA
100%.

[To nanaum B. A. Koeam, caaboe 3acofieHHe YMeHLITALT
BeIxo npoaykunn Ha 20%, cpeanee — no 40—60% (6e3 yue-
Ta MOJHOrO BhINajeHHs GONBIIHHCTBA KYJABTYP Ha COJOHYA-
KOBBIX nATHax HA 3THX 3emaax). INo aanuwim H. Baymanuca,
B. XyacGoaca, B Mpake 3aconeane opoluraeMHX 3eMesb [0
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10 mmoce/em no ECe cuuxkaer ypoxafiHoeTs suMmens Ha 409,
no 18 mmoc/em — Ha 659%.

Pewenne npobieMbl vA0BJAETROPEHHA NOTPe6HOCTH 4es0-
BEUECTBA B MHINE H INPOMBIILJIEHHOCTH B CHIpbe An# GOJb-
UIHHCTBA CTPAH Hallleil mJAaHeTH 3aBHCHT OT YCMEHMIHOTO HC-
MOJAL30BAHHSA CYIECTBYIOUIHX H OCBOGHHA HOBHIX OpOIIAEMEIX
3eMeb,

Ha opomraemeix naomanax oGecnedHBaeTcs NpoOH3BOJICT-
Bo Goaee 509, Bceli arpapHoii NpOAYKUHH 3eMHOTO Iapa.
OrpoMHBEIe BOIMOKHOCTH OPOITAEMOT0 3eMJe/eJIH BHJAHE Ha
npumepe Coserckoro Cowsa, riae cpeiHsis ypomaiHocTh
XJonKa-celpua npessicHaa 32 ufra, puca —46 n/ra.

B 10 we BPEMH AJIsI MHOTHX CTpaH C pa3BHTEIM OPOLIEHH-
eM XapakTepHa sHauHTensHO OoJiee HH3Kaf yaeabHasg npo-
JNYKTHBHOCTE OpOIIaeMBIX 3eMe/ib, HeCMOTpsA Ha 6JaronpHaT-
Hhle KAHMaTHueckHe yeaoeuda. Tak, B Muaun ypoxalHocts
puca cocrapuaa B 1973—1974 rr. 14 b n/ra, xaonka —9 u/ra,
nureHuus — 13,8 u/ra, B l"laHHc:TaHe cooTBeTcTBEeHHO 22,6;
10,4; 11,9 u/ra, 8 Upane —31,6; 9,0; 17,2 ufra. Ectes MHOrO
NPHYHH, BJHAIONIHX Ha TAKOH YPOBEHb YPOMKaHHOCTH CeJb-
CKOXO3AHCTBEHHBIX KyJALTYVP (HeBHICOKAN KyJbTypa 3eMJieie-
JIHA, HEJIOCTATOK YA100peHHIl, HH3Kas CTeneHb MeXaHH3alHuH
arpoTexHHYecKHX Npoieccon), HO OAHH H3 OCHOBHHX (akro-
pPOB HH3KOH NPOAYKTHBHOCTH OpOLUaeMEIX 3eMeJb B paje
CTpaH — 34CoJIeHHE,

Ecaun yuecTs, 4TO B OTAGNLHEIX CTpaHax, HanpuMmep B Hu-
JUHH, 3acosiedne oxBaThBaer 20% opoulaeMblX 3eMenb, a B
[Takuctane u Mpake — oKoJ0 NMOJOBHHEL, TO CTAHOBHTCH fAC-
HO, 4UTO HE,-IEIﬁDP YPOXad Ha 34COJEHHBIX 3EMJAX EXRErojHo
HAHOCHT YesnoBeuecTBy orpomublit yiiep6. ITo ganHbIM yiKe
VIOMAHYTOrO BHIIE HCCJELOBAHHA MEKCHKAHCKHX MeTHopa-
TOPOB, JOXO4 OT pPacCOJeHHA 3eMellb COCTABJHAET B CPENHEM
1000—1100 neco Ha 1 ra, uamn 130 moanapos Ha | ra. Tlo
nanubiM B. A. JlyxoBHoro, yHCTBIH J0X0J OT KOPCHHOH Me-
JHOPALlHH 3aCOJIEHHHIX 3eMenb JocTHraer B uegom 200—
500 py6. B roa. AMepHKaHCKHE CMEUHAJHCTH OLEHHBAIOT
yOBTKH OT 3acolenus ¢ nmaomann 1,6 Man. ra B 350 maw.
poanapos, uau B npepenax 200 monnaapoe Ha 1 ra.

3acoJieHHe IHPOKO pacnpocTpaHeHo Bo Beem mupe. Ilao-
llajb 3acOJeHHHX 3eMeJb PAasHOrO THMNA HA OpolIAEMBIX
MaccHBax cocrapasier okojo 20 man. ra*, O63sop, cocraBien-

* MexayHapoaHoe pYKOBOACTBO MO OPOLIEHHIO H ApeHaMmy 3acojen-
netx semens. PAO IOHECKO, 1966 r.
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Helit MexxayHapoanoit KoMHcCHel MO HPPHTalHH H APEeHaXKY
(MKH]) B 1973 r. n BKAOUABIIHI AanHBle MO 23 cTpaHam
¢ opolraemMolt naomansio 87,8 M. ra, onpeaeasier naotaib
3ACOJIEHHEIX H NOABEPIKEHHBIX 3aCOJeHHI0 3eMenb 28,4 MJH.
ra, Eenn yyecth H menpapnTh JOMYIIEHHEIE B 3TOM 0030pe
HeTOUHOCTH (OTCYTCTBHE 3acojeHHBIX 3eMmear B CCCP,
a pakTuueckn ux 3,6 man. ra; no Erunty npueesennt 225 thic,
ra 3acoJIEHHHEIX 3eMeb, B TO BpeMA Kak, No JaHHHM J0KTOpa
Kenasu, nx 6oaee 600 Toic, ra) u ao6aBuTh MJIOLIAAH, OXBA-
YeHHBIE 3aCOJMeHHeM Ha OpOlIdeMbIX MacCHBaX APYrHX CTpaH
(Anouns, Benrpus, lOrocaasus, Uexocaosakus, Hramus,
®pannus, Kurail, Henan, Mekcuka u ap.), To obuias nio-
111a/1b OpolllaeMBbIX 3eMeNb, 3aCOJMEHHEIX B PA3/HYHOH cTene-
HH, coctaBuT OGomee 50 maH, ra, uan noutn 20% scex opoma-
eMuIx MaccusoB. [Tpn sToM o6unit yiiep6 oT noTepb ypoxKas
Ha 3aCOJIeHHBIX 3eMaax coctaBut 10 Mapa. aoanapoe B roa!

Opanaxko 310 aaneko He Bee. CelbCKOX03ANCTBCHHBIE KYJTb-
TYPH Ha 3aco/IeHHBIX 3eMJAX HMEIOT 3HAUYHTEJBHO Xyllee
KauyecTBO NMPOAYKIHH: XJOMOK 10 BHIXOAY JIHHTA H KauecTBY
BOJIOKHA, apOy3sl M CBeKJa Mo CaxapHCTOCTH, BHHOTPaj IO
caxapHCTOCTH M KauecTBY BHHA. Kpome TOro, sacojesnsie
aeMan TpeOyloT 3HAYHTENbHO OGOJBIIHX 3aTPAT BOJLI, 4eM
Hezaconennkble. Ha GonbmmucTee e peunsix 6acceiiHoB Mupa
B APHAHBIX H NOJYapH/JAHLIX 30HAX CKJaabBaercs aedHuuT
BOJbI, PE3KO CHHMIKAIOUIHI OPOCHTEALHYIO CMOCOGHOCTL pekK.
Haxoueu, orpoMuntit yuiep6, H 3KOHOMHYECKHH, H COLWAJb-
HElH, HAHOCHT YeJOBEYEeCTBY MOJHOE BHINAJICHHE H3 CeIbCKO-
xosgiicTBeHHOro 060poTa 3acOJMEHHBIX 3eMesb, KOTOpoe NpH-
BOAHT K NpeKkpallenio BCeH CebCKOXo3aCTBeHHON AeATeNb-
HOCTH B OrpPOMHEIX paHoHax, BBHI3LIBAET MNOTEpP CpPeCTB
K CYLIECTBOBAHMIO H HEOOXOJAHMOCTb NEPEMeHbl MecTa KH-
TeJALCTBA THICAY JIKOJLCH.

Bops6a c 3acosienHeM 3eMesb HMCET BaXKHOE 3HaUeHHe
HEe TOJbKO O] CTapoopouraeMblX MacCHBOB, HO H AJS BHOBB
OCBAHBAEMBIX,

B wacrosmee BpeMs NJIONOPOJAHLIC He3acoJeHHHE 3eM-
A, NMPHrojHele AJf OpoumeHHA, B OoJabliefi yacTH cTpaH
y¥e OCBOEHH, a NJaHHpyeMBle noj MeaHOPaATHBHYIO MOATro-
TOBKY JHOO pacnonaralorcs Ha BHICOKHX OTMeTKax ¢ GoJb-
IHMH YKJIoHaMmH, JubGo noapep:xkennt 3aconenuio. B CCCP,
Hanpumep, NOJABepiKeHbl 3aCOJeHHIO NPH OPOIIEHHH TOUTH
BCEe 3eMJH, ocBanBaemblie B [Tososxkbe, nuowanbio 2 MJH. ra,

3a HCKJIIOUEHHeM I0JKHBIX YepHO3eMOB BOJKCKHX Teppac. Oc-
BOEGHHE 3aCOJIEHHBIX 3eMeJib TMPOHCXOAHT MOBOJBHO CJAOXKHO



n Tpebyer aauTenbHoro epeMedn. Tak, B [onoano#t crenu Ha
CHJABHO3ACOJEHHBIX 3eMJfAX TeMNsl pocTa YPOXKAHHOCTH
B 3 pasa MeHbllle, 4eM Ha HEe3aCOJIeHHBIX, a XO38HCTBO CTa-
HOBHTCA peHTabenbHuiM uepes 8—9 ner smecto 2—3. Ana-
JOrHYHBEIE JlaHHBIe HMeloTcd H B Muaun.

ITpoucxos:xaenne 3acolMeHNsa 1 KiacCnOUKAHA
COJIEHAKOIICHI A

['eorpadusa pacnpocTpaHeHHs 3aco/JeHHBIX 3eMelb Ypes-
peiyaitno o6umpna. ITo panuwm B. A, Kosawl, ofimas mio-
Halb MoABCPMEHHEIX 3ACOJNCHHIO H COJIOHUCBATOCTH 3CMCIL
MHpa HacuuThiBaer 545 maH. ra. Crpausl, cTpajaouiHe oT
34COJIEHHS, PACTIONATAIOTCA B CAMBIX PA3JIHYHBEIX KIHMAaTHYe-
CKHX YCJOBHAX — OT Baaxkuwix (Kawaga u ap.) X0 pesxo
sacymaneex (Mpan, Mpak n ap.). JLlnsa Bcex HEX XapakTepHo
MpeBLlleHHe HCMApeHus Hajd ocaJkaMu Jub0 B 1eJoM [0
rofay, Ju6o B oTAensHEe cezoHsl. HanGoabiee pacnpocrpa-
HeHHe 3acoJIeHHe 3eMeJb MOJYUHI0 B aPHAHLIX H NOJyapH/-
HBIX 30Hax. B Takux crpanax, kaxk HMpan, Typuus, Hpaxk, Tla-
KHCTAH, 3acoieHnble 3eMaH cocrasasior H0% u Gonee obureit
nnomanu opowmenus, a 8 Muauu, CIIA, CCCP, Cupuu, APE,
Apcrpanun 3acoaennio nojapep:keno 20—30% opowaeMbix
TeppPHTOPHIL.

Hannuue coNoHYaKOBEIX MOYB OTMEYAETCH B JIECOCTENdAX
Bocrounoift u 3ananuoit Cubupu (E. C. Xuase, B. B. Ero-
poB), Ha BeicokoropuuXx miaaro Mexkcuku, Benrpun (M. Ca-
Gonsy), lOrocaasuu (M. Mopenanu), Pymetaan (I, O6pusny),
rAe KOJHYECTBO OCAJKOB PE3KO NpepajHpyeT HaJ Hcmapse-
MocThlo, PacnpocTpaHeHie 3aco/leHHHIX 3eMellb HaXOLHTCA
B TecHOl CBA3H ¢ HCTOUHHKAMH HX nponcxoXkgenns. B. A Ko-
B2 NPHBOAMT CJEAVIOUIHE IHKIL H THMH COJEHaKOMICHHS.

KonTHHeHTadbHL e oOA3aHHbBIe CBOHM MPOHCXOMXK-
JleHHeM TIpolieccaM paspylieHHs TOPHBIX MOPOJ, BLIAENEHHIO,
ABHKEHHIO, TiepepacnpelefleHHI0 H HAaKOMJEHHIO COJei
(YyrIeKHCJBIX, CEPHOKHCJABIX M XJOPHCTHIX) BO BHyTpHMarTe-
PHKOBBIX OeccTOYHBIX o6aacTax. BuyTpu atoro THna BHAENS-

IOTCA INepBHYHEIE NMOJATHNBE OCHOBaHHHIE HA AKKYMYJIALDHH
B BOJI¢ H NoYBax NMpPOAYKTOB BHIBETPHBAHHH, H BTOPHYHEIE,

BHI3BAHHBIE HX IEpEpacnpeeJeHneM.
[TpumopcKkue, obpasyiolHecs B CBA3H € BJIHAHHEM

MOPCKHX BOJ H aKKYMYJSIHH coJeil, rmaBHbIM 06pasoM XJO-
PHIOB HATPHs, B NPHOPEXKHOMOPCKHX HH3MeHHOCTAX (Smo-
nus, Aperpanns, Hupepnanau, ®panuus 1 Ap.).
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JenbTOBH €, BO3ZHHKIIHG BCJACACTBHE COYETAHHA NMPO-
LECCOB IIPHHOCA COJIEH NOBEPXHOCTHHIMH H TPYHTOBLIMH BO-
AaMH H HX B3aHMOACHCTBHA B APeBHHX AejabTax pek (Amy-
napes, Turp, Xyanxe, Hua n ap.).

CyGapresunanckue, obyciosaenisie HCnapedueMm
HANOPHEIX NOA3EMHBIX BOj, BLKJIHHHBAIOIHUXCS Ha NOBepx-
HOCTBb HJIH OTJIATAI0OUIHXCH B CJ0AX, OJH3KHX K Hell (TeppHTO-
pHA, npuieraouias k KacnuiickoMy Mopio, nmiato YeTiopr,
Bepxosbs p. Konopago u ap.).

AuTponoreHHb € BH3BAHHEE HENPaBHALHBIMH Me-
TOJAMHK BO3AeHCTBHA UeJIOBEKA HA NPUPOAY, BCASICTBHE Hero
BO3HHMKAIOT pe3KHe H3MEHeHHS B NPUPOAHOH cpeje, NpHBOAS-
e K aKKYMVJALHH HJIH nepepacnpeje/ieHHIo cosel (nolb-
€M YPOBHSA TPYHTOBBIX BOJ NPH OPOLIECHHH, NIPHMEHEHHE MH-
HepaJHI0BAHHEX BOJ 1A OpolueHHe H Ap.).

M. M. Oap-I'aGann mnaspiBaer ueThipe BHAA 3acOJeHUSA
[NoYE B 3aBHCHMOCTH OT MNPOHCXOA{ACHHA. H]}Hﬁ'PE}HHDE, mo-
BEPXHOCTHOE, BEI3BAHHOE TPYHTOBBIMH BOJaMH (apresHa-
CKO€), H BTOPHYHOE.

HauGoabliee pacnpocrpaiense B MHpe NOJAYYHIO BTO-
pHYHOE 3acojieHne 3eMeNib NOJL JeHCTBHeM OpOLIeHH. I'u-
Oedb UHBHAH3ALMA MeconoTaMHH BCASACTBHE 3aCO/eHHSA NPH
OpPOLLIEHHH, MHOTOYHCJIEHHBIE NPHMEpPH APYrHX Heyxad H
B Llentpanbuoit Asuu, u 8 Erunte, u B Muaunu sacrasuan
BEIpaboTaTh ONPEeAENCHHYIO NPaKTHKY AaA OopwOul ¢ 3aco-
nenueM. Opouwenne apeBHHX oasncos B Typkecrane, Munuu
YCIEUIHO PA3IBHEAJOCH JUO0 HA eCTECTBEHHO jlpﬂll]ipﬂﬂﬂillllﬂ?’i
3eMJIAX, JHOO 38 CYLT «CVXOro JpeHamas,

BoJIbUIHHCTBO CHEIHAJIHCTOB-MeJIHOPATOPOB CYHTAIOT, YTO
YPOBEHb IPYHTOBBIX BOJ M HX MHHEPa/H3alus Ha OpOoLIaeMOH
TEPPHTOPHH MOBLIMIAIOTCS BCJCACTBHE NMOTEPh H3 OPOCHTE/b-
HBIX KaHAJIOB W NoTepb Ha noasx. TeMnel nojbeMa ypoBHA
IPYHTOBEIX BOJ, 2aBHCST OT Pa3HbLIX YCA0BHI, JlocTHIas 2—3 M
B rofi, 0COGCHHO /15l HEHHMKCHEPHBIX CHCTEM.

ITpu aocTHKeHHH KpHTHUYeCKoro yposH# (2,5—3 M) npo-
HCXOJHT PAJK CEPLE3HBIX H3MEHEHHH Ha OpPOIIAEMBIX TCPPHTO-
pHAX: YMeHbIIAETCSA HX TJIOJ0PO/iHe, 3aTpyAnsAercsa o6paboT-
Ka MOuBbl MalUMHAMH, NMPOHCXOJAMT OCajKa H paspylleHHe
3MaHHH.

Hnst 6opb0H © TAKHM 3aCOJICHHEM npejaaraerca oGbIYHO
CTPOTrOe BOJONOJB30BAHHE, TNOBBIUIEHHE K. I A, CHCTEM 10
0,8—0.9 ¢ noMoluBIo OOJAHIOBOK, OTKJIIOUEHHE KAHAJOB B He-
BereTallHOHHBIR NEepHOM, CO3/JlaHHe HHTEHCHBHBIX Jeconoca-
aok. CuHraercs, uTO Ha ¢JIA0OJAPEHHPOBAHHBIX 3E€MJISIX 3TH
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Mepnl NMPefOTBPATAT 34co/ieHHe, a4 Ha HCAPeHHPOBAHHLIX —
sagepakar ero Ha 20—>50 Jer.

Hadmogenne B. A. JlyxoeHoro 3a JHHAMHKOH YpOBHS
IPYHTOBLIX BOJL B HOBOH 30HE OPOLIEHHSA [lonopunoft crenm,
ueeaegosanias CAHHUHMPH B Kapmusckoil crend nokassipa-
0T, Y4TO CTPOMTE]BCTBO CHCTEM HA BLICOKOM HHMEHEPHOM
yposHe ¢ K. . A 0,78—0,82 u ¢ coBeplieHHOH TEXHHKOH NO-
JHBA C NpHMEHEHHEeM NOJHBHBEIX TPyOONPOBOAOB He NpeoT-
BpalllaeT NO/UbEM IPYHTOBEIX BOA. 3a 7—12 JieT OHH NOJAHKHMA-
jorcsl ¢ rayGuusl 15—20 a0 3,0—4 M BeaeAcTBHE NOBEILIEH-
HOH BEPTHKAJLHON NPOHHIIAEMOCTH JIECCOBHAHBIX CYTJIHHKOB
H MpeKpalleHis HCllapeHns yepes 30HY aspauuy U3 riy0ooKux
rpyaToBeiXx BoA. OG 3TOM CBHAETENLCTBYET TOT (akr, 4To
NojbeM I'PYHTOBBIX BOJ NPH OTCYTCTBHH €CTECTBEHHOMH JIPeHH-
POBAHHOCTH NPOHCXO/AHT €lle A0 CMBIKAHWA HX € NOBEPXHO-

CTHEIMH.
Yeuiienne nojbeMa TPYHTOBHIX BOJ OTMevaeTCA H NMOJ

BJAHSAHHEM CTPOHTE/LCTBA H HANOJHEHHA BOAOXPaHHJIHLIL
(Acyanckoe).

OcHoBHBEIMH (haKTOpaMH, CHocoOCTBYIOUHMH PasBHTHIO
34CoJIeHHs B NOYBe, ABJISIOTCH:

OTCYTCTBHE HJAH HEJOCTATOK APEHHPOBAHHOCTH,
NOCTYIJIEHHE CoJieH ¢ OPOCHTEJbHOH BOJOIH;

NpeBHIeHHe HeapeHnsl U3 TPYHTOBLIX BOJL H HANOPHOrO
MUTAHNA MOUBOTPYHTOR 30HBI aspallii Hajl ocajlKaMH H noja-
yeld NOJAHBHOH BOJAH,

JeficTBUTENBHO, eC/H OTTOK BJAArH H3 MOYBL B IPYHTOBLIE
BOJBI HEJOCTATOUEH, TO €CTh eCTeCTBeHHAN APEHHPOBAHHOCTD
cnaba pan orpaHHueHa, NPOHCXOJAHT COJIeHAKOMJIeHHe, KOTO-
poe Tem OoJblue, deMm OOJbIIE MHHEPaJdH3aUHS TPYHTOBBIX
BOJ, H MHTEHCHBHOCThL Henapenusi. B cayuae, xorjga rpyuro-
Bhle MMHEpaJH30BAHHEIE BOJABL HMEIOT HANOPHOE INHTaHHE,
NOYBLI MHTEHCHBHO 34COJIAIOTCH, €C/IH He cO3/laH JOMOJIHH-
TeJbHblil JpeHa bl OTTOK.

Baxueiiwnit ¢pakrop B coJeHAKOMIEHHH — JApeHHpOBaH-
HOCThL. M3BecTHO, 4TO BCJEACTBHE HEAOCTATOYHOH JpeHHpPO-
BAHHOCTH H TMOCTOSHHOrO MOCTYIJIEHHA COJeH ¢ CPYHTOBOH
H OPOCHTEJBHOI BO0H HHTEHCHBHOMY 34COJIeHHIO NojBepra-
JIHCH elle jo Haluell spbl 3eMid B Mexaypeuse Turpa u Ed-
paTa B Meconoramun.

AMepHKaHCKHe YyeHBle yeranoBuiau, uto B XIV B. 1o H. 9.
M0 TAKOH Ke NpHYHHEe OBLJIM BBIBEJEHHl H3 CEJIbCKOXO3si-
cTBeHHOro obopora W 3abpowensl 3eMaH B gogaunHe p. Coae-
HOH B wrate ApH3oHa.
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[Ipn opolienn MHHEPAJH3OBAHHBIMH BOJAAMH B YCJOBHAX
caaboapennpyeMbix semenb HabiolaeTCA YBeJAHYEHHE MIHC-
paausauus rpynrossix sBoji. Tak, s pafione Benn-Amup 8 Ma-
pokko ¢ 1947 mo 1968 r. coxepianue XJOpPHIOB BHPOCAO
¢ 0,05—0,873 r/a 1o 0,211—6,462 r/a. Auanornunbie GpakThl
HMeloT MecTo B Hapaune,

Ocofuit BHA coJeHaKOMJIeHHs npejacrasaser coboit na-
KonJeHHe B nouse coJeil HaTtpud. [lo nanueim B. A, Kosaml,
COJIOHIIEBATOCTh pacnpocTpaHeHa WwHpe, 4eM camo 3acoJe-
nue. [Ipnunnamu ee MoryT GHITh:

npeobjajanHe coJiel HATPHA B OPOCHTEeAbHON BOjJe, He-
c6anaHCHPOBAHHOE C HOHAMH KaJbUHA,

FHAPOJIH3 HATPHEBO-AJMIOMOCHAHKATOB B Npouecce BHBET-
PHBAHHSA FOPHHIX NMOPO;

NPOMBIBKA NPH OTCYTCTBHH B NMOYBE AOCTATOMHOIO KOJIH-
yecTBa JHBAJIEHTHBIX KATHOHOB,

YMEeHbUICHHE a30Ta H Cyab(aTos B aHaspoOHLIX YCAOBHAX
(M. M. 9ap-T'aGaanu);

noAcoc coselt u3 cAaGOMHHCPANH3OBAHHBIX TPYHTOBHIX
BOA;

HcnapeHHe BOAH, cojepxauedl manasle KoanyecrBa Na,

B orsin4He OT BTOPHYHOrO 3aCOJIEHHS NpPOIECC OCOJIOHILe-
BaHHA HJAET OYEHb JVIHTENbHO, HO H Gopbba ¢ 5THM NpoleccoM
TaKie HaMHOro CJI0JKHee,

Cefivac BepXHuit ropusont OGOJALIIHHCTBA APHAHBIX
mous Gorar rHMNCOM, NO3ITOMY ONACHOCTH OCOJIOHUEBAHHA
TaKHX noys uuytoxua, Ho B apuanoi 3one uMewTes MaJo-
3aruncoBaHHble NOYBL, TAKHE KAK TEMHO-KAlUTAHOBHE, 4aCTh
CEpO3eMOB, NPHMEHEeHHEe IMeJOYNBIX BOJA HA KOTOPBIX HEH3-
OexkHO npHBefeT K HX ocosoHuesanHio, Ilpeaorspauienne
STOr0 fBJEHHS MoMeT ObiTh JAOCTHIHYTO JAo6aBKoi rHIca
i opranudecknx yaoGpennit. YacTo opomraemsie 3eMJaH HMEIOT
THICOBYI0 nojowsy Ha raybune 30—50 cum, runc B Kotopoit
MOXKeT OHTb MOOHJIH30BAH ¢ MOMONILIO Iy6OKOro pHXaeHus
(B. A. Kopaa).

Caeayer oT™MeTHTh ocolyI0 OMacHOCTh COMOBOrO 3acoJe-
HHA Aaf crendblX H aecocrenubiX 308 B CCCP, ocoGenno
IMoBo/KbA, B CBS3H € ECTECTBEHHHIM KOJHYECTBOM BOJIHI,
BARSHHEM OHOXHMHYECKHX NpPOLECCOB M MeJKOBOAHI Ha Bo-
Aoxpanuanmax. Jas apuanofl 308 B pesyabTaTe HHTEHCHB-
HOro APEHHPOBAHHA 3eMe/b BO3HHKACT ONACHOCTh BHIMBIBA
THIICA H3 AKTHBHOH TOJIUM H MOATAMXKKH COJNell HATPHA H3 Tay-
Gokux ropusontos. OAHOBPEMEHHO C yMeHblIeHHeM THCA
B MOYBAaX yMEHbIUAETCA H €ro Co/lepiKaHHe B OPOCHTEJILHOMH
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Puc. 4. Cxema niauMmoaeficTeif ecTecTBCHULX H OPOCHTENBHEIX BOR HA
OpOLUACMOM MACCHBE:

a — A0 OpoieHns; 6 — NocAe OpollEHHR.

BOJIe H TeM caMeiM eute foJiee YCHJAHBAETCA ONacHOCTb OCO-
JIOHILEBAHHA NOYB,

3acojeHHe H COJNIOHIEBATOCTh MOTYT pasBHBAThCA B yCJIO-
BHSAX HEAOCTATOYHON APEHHPOBAHHOCTH NOJ JeicTBHEM O/IHO-
ro M3 yKa3aHHHIX BHLle HAKTOPOB HIH NPH HX B3AHMOJEH-
CTBHH.

[Tpoueccul coseHakoneHHs B TNOYBOTPYHTax opoiuae-
MBIX 3eMeJib TeCHO CBA3aHbl ¢ B3aHMOAEHCTBHEM NPOHCXOAS-
IHUX 3ech NMOYBEHHBLIX, FHAPOre0JOrHYeCKHX, THAPOJIOrHYE-
CKHX H (DH3HKO-XHMHYECKHX NPOLECCOB.

Jlna Goaplueid HarjafaAHOCTH NpPEACTABHM CXeMy B3aHMO-
AeficTBHA BOJAH, NOYBOTPYHTOB H COJeH B npeienax MaccHsa
OPOIICHHA H HCTOYHHKA BOAB AJdA ABYX cTajHii: A0 opolle-
HHSA # TOCJIe Hero (pHe. 4).

B ecrecTBeHHOM COCTOSIHHH BOAHBIH GajnaHc TeppHTOPHH
XapakTepHayeTcsi OMpefeJeHHBMH KIHMATHYeCKHMH YCJI0-
BHAMH: ocalku Oc, HcnapeHHe H TpaHCMHpAlHA AHKOpacrTy-
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uteft nau Goraproft pactureasHocTbio (Ep+ Eg)o, NoOuBEHHH-
MH 3anacamu saaru Wy, 3aBucaiinMu oT YPOBHA F'PYHTOBHIX
Boj HC%.s, W codeTanus B rojloBOM IHKJE OCAIKOB i 3BANO-
TPAHCMHPAIHH; THADONIOrHYECKHMH (MPHTOK — OTTOK): MOp-
CKHX, CCNEBBIX, NAaBOJKOBBLIX, CAMOH3JHBAKWIUIHXCA HJAH ApY-
rHX noBepXHOCTHBIX ecTecTBenHbx BoA (IT— O); ruaporeo-

JOTHYECKHMH: HaJTHYHE HEI'I'D]JH&I'.'TH HJAH OTTOYHOCTH NoJA3eM-

HeIX (rpynToBux) Bog (IT—O). Ecau ecrectBennas ApeHH-
POBAHHOCTH TeppPHTOPHH AoctatouHas, To I1p<Oy, ecan He-

nocrarounas, I1o>0,.

B mnocneaneM cayuae rpYHTOBHIC BOALI NOAHHMANOTCH,
Kax npaBHJo, 10 TeX Mop, NOKa He HAYHYT KOMNEHCHPOBATh-
cs HCIapeHHeM.

YuuTHIBag, 4TO NepeHoc cojedl OCYIUleCTBJAACTCA B OCHOB-
HOM 3JeMEeHTaMH BOJIHOrO NMHTAHHA, BAJXKHO HMETh B BHAY
MHHEPAJH3AUHI0 TPYHTOBHIX (NOA3EMHBIX), NOBEPXHOCTHHIX
(MpHTOK M OTTOK) BOJ, a TAK)Ke HEXOAHYIO MHHEPaJH3aIHIO
MOYBEHHBIX PacTBOPOB COOTBETCTBEHHO Crp; Cn; Co; Cu.

SJeMEeHTH BOJAHOTO NHTAHKUA B VCJOBHAX OPOLISHHS MOKa-
3aHbl HA pHcyHKe 4, 6, rie BHAHO, UTO NOojaBaeMas OPOCH-
TenbHan Bofa Op saTtpaunBaercs Ha Caeayviollee:

MOKPBITHE COBMECTHO C IPYTHMH TPHXOAHBIMH CTaThAMH
Gananca (ocajKH, MHTAHHE H3 'PVHTOBBLIX BOJ, 3anackl BJja-
I'i B NOYBe) W Henapenua u Tpancnupauun (Ep+Eu);

H3MEHEHHE 3anacoB BJAATH B NMOYBOTPYHTAX 30HB EB[.IH-
ILHH,

CO3/laHHe NPOMBLIBHEIX TOKOB B noje (M);

HHpUAbTpal Ko OoablIell YacTH MoTepb B NoJe H U3 Opo-
CHTEJILHEIX KaHAJO0B B TJy0Oh 30HBI a3paluy BNJAOTh A0 TPVH-
TOBBIX BOJ, MOJ BJAHAHHEM uero (hopMHpYeTCH HOBOE B3aHMO-
oriowerne (I1— 0O);

HCNMapeHHe C NMNOBEePXHOCTH BOILI B-KaHaJ aX;

cOpocHl ¢ MOJAA H KaHAJMOB.

JIpeHHpoBaHHOCTL NMPH 3TOM OyAeT AOCTATOYHOMN, €C/H
COXPAHSETCH VCJIOBHE!

aM— {Ep"l" En}r.l ! (E = g]";ﬂn

rae of — Kosthduunent, noKazupaomuil, Kakasa Aoaa NPOMBEBHOI COCTaB-
AAOWER OPOCHTEALHLEIX HOPM JAOCTHFAET TPYHTORWX BOJ 3a MHHYCOM
pacTexanus M H3IMEHEHHA BJAAMHOCTH NPOMLIBHON 301K, Obfnuno a pa-
pen 0,8—095, uraue ropops, NPHTOK BOAW B TPYHTOBHE BOAW ¢ Npo-
MHBHOR AOMeH 33 MHNYCOM HCNApeHHA M TPAHCMHPAUMH H3 TPYHTOBMIX
ROJ C YYETOM H3MEeHeHHS noJ3eMHOro npHTOKa (OTTOKA) He AoAKeH
YBEAHYHBATh YPOBEHb TPYHTOBHWX BOJ.
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Ecau xe VKa3dHHOC BbIpaXEeHHe GoablIe HYJIH, TO 3TO
03HAYACT, YTO €CTECTBECHHOH APCHHPOBAHHOCTH HEAOCTATOHHO

H ee HeoOXOANMO YCHIHBATh HCKYCCTBEHHBIM JpeHaKeM.

OHPEI[EIIEHIIE BHJIOB [IpeHa:Ka B 3aBHCHMOCTH
OT NMPWPOJHBIX VCIOBMIL

Yro0bl BHIACHHTb, B KaKHX NPHPOAHBIX YCJIOBHAX BO3HM-
K4deT HGTPEﬁHDCTb B JONOAHHTEABHOM JAPEHHPOBAHHH H I'IC
B OCHOBHOM HeOOXOAHM TOPH30HTAJbHBIH APEeHaXk, BOCIOJb-
gyeMmcs KJjaaccupukauuei opouraeMsx TeppHTOPHIt Mo THAPO-
reoJIOTHYECKHM  yojaoBHAM, paspaborannoit JI. M. Kauem
(tabja. 1).

3ra KaaccuduKaUHs YUUTHBACT pa3JHuUHA B reoMopdo-
JOTHUECKHX VCIOBHAX, CTPOEHHH Nnacrta, Koa(pduiueHTax
¢uaAbTPAaUMH, HANOPHOCTH M MHHEPAJH3AUHH TPYHTOBBIX
H MOA3EMHBIX BOJA H MOYBEHHBIE YCAOBHS.

ﬂ_DETﬂTD'—IHE APEHHPOBdAHHBLIE 3C€EMJIH FDPHHK CEAOHOB,
pacuJieHeHHBIX TNpPEeAropHBIX AOJHH H BepPXHHX vacTeil KoHY-
COB BHIHOCA HC NOJABEPIKCHE HH 3aCOJCHHIO, HHU sabomauusa-
Huio, Mmelores, npasja, oTAeJbHBe, OYeHb PeJKHe, Caydan
KOHTHHEHTAJBHOTO NEPBHYHOTO H BTOPHYHOrO coJjleHaKollie-
HHSL A0 OTMETOK BEIIE 2 THIC. M HaJ YpOBHEM MOpPH, HANpPH-
mep, B Tamxukucrane Ha ckiaoHax [Hccapekoro xpebra,
B Kuprusum va Anaiickom xpebre u ap. B sTHx cayvasax
OHH JIETKO MpoMEBaOTCH Ha (one rayboKoro ropH3oHTalL-
HOTO HJH BePTHKAJBHOTO JIpeHaxa, /s KOTOpPOro 3/ech
ecTh OOBIYHO ONTHMAJBHBIE YCIOBHSA.

lopusontansublii HerayGoxuit (1,6—2 M) apenax Tpeby-
eTcsl B KauecTee Mephl 6opbObl ¢ 3abojgaunBaHueM OOJbLUIHH-
CTBAa HHM3KHX peYHBIX Teppac ropHoro nosica. IIpumepom
MOTYT CaAYHTL Joaunsl Ulaxpuxancas B Anaumanckoil ob-
aacti, AkGypel 8 Kuprusuun n ap. Jlpennpoanne moAropHsx
P4ABHHH Be3le, KpoMe¢ BEPIUHH H BHCOKHX TEPPAC, OOBIYHO
OCYUIECTBAAECTCH AOBOJIBHO HHTEHCHBHO, OJIHAKO pPasJjHYHB-
MH THNaMH JpeHaxa. B 3oHe BHIKAHHHBAHHSA, XapaKTEPH3YIO-
U[Eﬁl:ﬂ B OCHOBHOM I'[JIEBHﬁHD-HE.ﬂHﬂSEMHCTHMH OTJHOMEeHHH-
MH, WHPOKO pacnpocrpateno sabonaunsanne. 3aech Heobxo-
JIHMO CHH3MTb I'PYHTOBBIE BOAB 10 1,5—2 M OT NOBEPRHOCTH,
YTO YCMElWHo NOCTHTAETCHA BePTHKANBHEIMH CKBAJKHHAMH NPH
JHHEeHHOM Pa3MEICHHH HX JAH60 OTHOCHTEJNBHO HEI".'I}-’ﬁ'DKIIM
CHCTEMaTHYECKHM IDPIIBGHTEJIL-HHH APEHAAEM {I{{JII}’E BRIHO-
ca Xojxu-Bakuprana B cepepHoM TajKHKHCTAHE H Ap.).
Ha HHM3KHX ¢ TAKMM Ke XapakTepoM IIOYBOTPYHTOB PEYHEIX
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Teppacax, Kak B moauHe p. Kapapapes, nuxe Kamnuippa-
BaTa, TpebyeTcsl TOJNbKO HerayOOKHH TOpH3OHTaAJAbHBIR 3a-
KPHITHI ipeHax (pue. D).

Hanbonee Tpyanuit of6beKT MedHopauun — nepudepus
KOHYCOB BHIHOCA, XapaKTepH3yIoulascs HHTEHCHBHBIM 3acoJe-
HHEM MOYBOrPYHTOB, HANOPHOCTBIO FPYHTOBLIX BOJ, pachnpo-
CTPAHEHHEM TPVIHONPOHHIAEMBIX THIICOBBIX NPOCOCK, Pe3Ko
HEPEEJ]E[HBHI-DLLLHHHEH necHano-CYrJIHHHCTEIMH  OTJNOAeHHA-
MH, B KOTOPEIX 3TH NPOCAOHKH 3ajeraior GoabIIHMH HAMOP-
HBIMH JHH3AMH JH60 MeJKHMH 3AMKHYTHBIMH MNpPOCJI0OHKaAMH

Jerknx rpynron. B nepsom cayuae ciaenyer npHMEHATH Bep-
THKaJbHBLIT JpeHa), BO BTOPOM — IAYOOKHI rOpPH30OHTAJb-

Hetfi. IlpuMepaMu MoMeT CayxuTe nepHPCpHA KOHYCOB
BBHIHOCA MHOrOUYHCJACHHBIX caes, cnycKalouiuxes ¢ Typkecran-
ckoro xpebra B ['osonylo cTenk. 3jech, HA TCPPHTOPHH, TIPH-
Jgeraiouteit ¢ lora K tTpacce Omxuoro N'onoanocrenckoro xa-
nana (IOT'K), B pafione mexnay r. flurnepom u cr. OGpyueso,
JIHTOJIOTHYECKOe CTPOCHHE TOJIIH TOKPOBHEIX OTJOMEHHH
npejactaBaeno Ao ray6uus 22—36 M cyrJHHEHCTHIMHE U CVIIec-
YaHBIMH OTJOMKEeHHAMH ¢ Ko3(ppuuuentamn (uILTpaLuy
0,3=-1,2 m/fcyT, a HuIKE — MONULHBIMA BOJAOHOCHEIMH TFOPH3O0H-
TaMmi Ha ray6Hnax 25—36 n 50—60 M ¢ KoapduunenTaMn
¢uavTpannn Goaee 20 m/cyr. Huknne ropH3oHTH HMeEIOT
HAMoOPHOCTh, KOTOPAfA CO3aET HCXO/AHOE BEICOKOC MOJOKEeHHe
FPYHTOBBIX MHHepaJansosauuux (15—32 r/an) soxa na rayGu-
e 3,55 M H BLHICOKOE 3acoJieHHe NMO4YBOTPYHTOB. Takas Ke
JHTONOTHS SA3BIKAMH BJaeTcd H HAa TEPPHTOPHIO CceBepHee
IOTK, B paiione coxo3oB Ne 3 1 Ne 4. Jlanee ke Bogonoc-
HbIe MPOCAOHKH yrayOaaioTcd, nepecjanBaloTed, npespania-
IOTCH B OT/eJIbHbIe, He CBA3aHHBle Mexay coboit nau caabo
¢GuaAbLTpyIOUIHe MHH3LL JTa YacTh NepHdepHH KOHYCa BHIHOCA
XapaKTepH3yeTcs oueHb BHICOKOH MHHepajJH3auHeid rpyHro-
BHIX BOJ BIIOTh Jo pacconoB (60 r/a) B cBsi3H ¢ HX 3acTOR-
HOCThIO H 3aCOJIeHHeM Ha 00Jblyio rayOHHY TOJIIH MOKPOB-
HBIX OTJOMEHHI ¢ 0DpasoBaHHEM NYXJLIX COJOHYAKOB C NOJ-
CTHAAIOUMIUMH  HENPOHHUAEMLIMH NPOCAOHKAMH  THICOBBIX
OTJAOMEHHH, 31ech MEMHOPAILHIO 38MeJIb NPHILIOCH OCYILecT-
BIATH Ha (hoHe oyens ryctoro (80—130 m/ra) ropHsoHTa ] b-
HOTO 3aKpHTOro ApeHaxka ray0fHHoil 3 M C YCHJICHHEM ero Ha
nepHoj NPoOMEHBOK BpPpEMeHHBIM JpeHaxeMm raybuuoit 1 wm
¢ HOpMaMH KanuTaabibelX npomsisok a0 40 teic. M¥/ra (Her-
10). [lepBbie e 3eMan MeANOPHPOBAHBL BEPTHKAABHBIM Ape-
HaxeM c rycroToit 1 ckpaxuna na 100—150 ra w Hopmamu
KanuTaJabHHX npoMeiBoK 1020 Teic M3/ra. AnajsoruyHele
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Puc. 5. XapakrtepHiie rHAPOrecaOrHYecKie 30HH NPHMEHEHHS ApeHaxa:

4 — noaAropHas AofAxHa; § — BOANMCTAA MAOJHHA]; & — IPHMOPCKAA MeabTa; & —
CAOHCTAA AcabTa; J — 30HA NMOTPYXCHHA TPYHTODMX BOA; 2 — 30Ha PasrpyikH nka-
MOpHEIX BOA DLEKAWIHBRANKA: 3 — obaacTh TRAHANTA; 4 — obnacTy Claboro OTTOKAE;
§ — necyanne npocaofikgy K=5—20 wfeyr; 6§ — AVronkiez HANCTEE OTAOHCHHS
K=0,05—0,2 wm/cyr; 7 — YpoBeHk TFpYHTORHX BOM; — CKBAMHHA BEPTHHAILHOID
apenama; ¥ — cyrannki # cynecn K=0,3—1 mfeyT; /0 — ypoBeHs mopa; f1 — apcHb
¢ YCHARTEAAMN; [2 — Jpennl rOpHaoHTAABHLE B MOICTHAAONEeM CHAOE,



NpHMepEl MOTYT OBITE NMPHBEACHK H MO TEPPHTOPHH NepHde-
pPHH KOoHYcOB BhiHOca pek Cox, HMedapa B zamagnoit uactu
®epranckoit A0JHHB H MO APYTHM TePPHTOPHAM,

Oco6oe mMecTo 3aHHMAIOT BOJHHCTHE IIATO NOATOPHBIX
AOJIHH. GﬁH‘IHG OHH eCTeCTBEHHO XOpolluo APEHHPOBaAHLI, O1-
HaKO 3a4acTyi0 B MOHHMEHHBIX MecTax — Jorax — Tpe6yior
JpeHaxa, BepTHKAJIbHOrO HJIH rOPH3OHTAJLHOTO, KaK 3anaj-
Has uacTh JIOMaKHHCKOro BOJHHCTOTO maato B JMKH3aKcKOMN
CTellH, B paiioHe Kojixosa uM. @. durennca. 31ech NpHULIOCH
3aJI0KHTH B TAMEJBX MEXXOAMHCTHIX MOHHAKCHHAX FOPH30H-
TaJbHBIH ApeHaK HHTeHcHBHOCTLIO 40—60 M/ra. Kpome Toro,
Aasi obecnedeHnsi OTTOKA € XOJMOB [PH OPOIIEHHH Y NOAHO-
JKHH HX GBI YCTPOEH Pfijl CKBAXKHH BEPTHKAJILHOTO JIpeHarka,
Ecan Opl mponHuaeMOCTh NOYBOrPYHTOB B BEPXHHX OTJIOXKe-
HHAX Jora Oblaa JocTaTouyHOH, MOMHO ObljI0 6B OOOHTHCEH
TOJBKO BePTHKAJbHHIM JpeHaykeM B Jorax wis, HaoOopor,
YCHIHTb TOPH3OHTAJBHBI JpeHa)X Tam ¢ Y4YeToM NpHeMa
JAOMOJHHTENAbHOrO NMPHTOKA CO BCeil TEpPHTOPHH.

DupMHPOBAHHE NPHMOPCKHX JGJBLT NMPOHCXOANT OGLIUHO
B pe3yJbTaTe BCKOBHIX OTJIOMKeHHit nanocon. Ilpu stom no
Mepe YJAaJleHHA OT YCThA HX MCXAHHUECKHI COCTaB yTAKeNd-
erca. Ecan B popMHPOBaHHH AeJABT yYaCTBYIOT ellle H IpH-
JHBHO-OTJIHBHEIE SBJEHHS, ITO NPHAAET JHTOJOTHYECKOMY
CJIOZKEHHIO XapaKTep CJIOHCTOCTH, MpHYeM TAMeJLe 10 Mexa-
HHYECKOMY COCTaBY HAHOCHI J€¥aT Ha XOPOllUo BOAOMPOHH-
naeMblX rpapHitHO-necyannlX marepranax. IlpaMepom moer
CAYAHTH passuTas eibTa Kyphl, HAHOCH KOTOPOH NOKOATCH
Ha necyansiX otaoxkennax Kacnuitckoro mops. B toM cay-
yae, ecan Oepera CJoMeHBl TJAHHHCTHMH MOPOLAMH HIAH He
nepepabaTeiBalOTCH, AeabTa 3avactyio (GoOpMHDYETCA Ha
GodblIylo TAYGHHY H3 THAMKENBX HAHOCHBIX OTJIOMKEHHI
€ o4YeHb MaJbIMH KoshdHuuenTaMu (PHIALTPAUHH, KAK B HH-
30BbAX AMyaapbu, na Tepputopun Kapakaanakckoit ACCP.
3/eck, TaK e Kak U npH GopMHPOBAHUH JIeJLTH ¢ YUacTHeM
Mops, 1enecoobpasio NpUMeHeHHe ropH3oHTAIBLHOrO JipeHa-
xa. B YcaoBHAX NPHMOPCKHX JeJNbT, HECMOTPS Ha CJOH-
CTOCTh, HET CMBIC/IA ACAATH BePTHKAJBHLIN HAH KOMOHHHPO-
BaHHBIH JpeHa, 4To0b He BOBJEKAaTh B cepy coaeofopoTra
HHPHABTPYIOULHECH MOPCKHE MHHEPANH30BAHHBIE TIJYGHH-
Hele BOAHL. IIpuMopckHe AeNbTH 3a4YacTYio PacnoJaraloTes
Ha OYeHb HH3KHX OTMETKAax, MO3TOMY JpeHax 3aech Tpebyer
CTPOHTEJILCTBA CHCTeMEl nepeKkaueynblx cranuuil. Taxk, mpn-
Opexknas neanra Huxa 8 Erunte umeer otMerky or 0 0 4 M
HaJ YpoBHeM MoOp#, a uHoraa u HuxKe. [Taomans 817 Tee. ra
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JipeHHPOBAHHLIX 3eMeJIb 3/1ech 00CTYKHBAETCA 24 KPYNHBIMH
ApeHaHEIMH HacocHBIMH cTaHuHamMH. OObeM ApeHa)KHoro
cToKa coctaBJsieT B cpeaneM 17 Toic. m3/ra n pasen 78% opo-
CHTEeJBLHOH BOJONOMAYH,

B To 3e BpemMs no Mepe NpoJABHIKEHH BBEPX 110 TeYeHHIO
PeK KpPYMHOCTh OT/IaracMblX HAHOCOB YBEJIHUYHBAGTCH H pas3-
BHBAETCH CJAOHCTOCTh, 0co0eHHO ec/IH JeJbTa HAKNAbIBACTCHA
Ha mecyaHHle MyCTHIHH, KAK B HH30BbAX AMyaapbu B npeje-
nax Xopeamckoro uH Tamaysckoro oasucoB. IlpumeHenue
3/leCh BePTHKAJBHOrO ApeHazxa HeuesecoofpasHo, TaK Kak
CKBaXXHHH OOBIYHO HMEIOT MaJeHbKHe YyjaeNbHEe AeOHTH
# HeGONBINYIO NJIOLLA/IHYIO HATPY3KY, UTO JlejlaeT HX HeIKo-
HOMHYHBIMH. 3/ech O¥MeHh SKOHOMHYHEIM CTAHOBHTCA TOpH-
30HTaJbHBI JpeHa, ecii OH MOKET Npope3aTh NOKPOBHLIE
OTJOMKEeHHA, HIH Jpenak KoMOHHHPOBAHHBIH C YCHIAHTENAMH
JI0 TilecHaHoOH TOJIIM, AHAJIOrHYHOE MOJNOMKEHHe CKAaAbIBaeT-
cfl H B CYXHX JenbTax, HanpuMep jeante Temkena, rae Hau-
Gosee Uesecoob6pasHo NPHMEHATb TOPH3IOHTANbHBEIH JAHG0
KOMOHHHDPOBaHHBIH JIpeHax.

JIpeHaxk annoBHAJBLHBIX PaBHUH MoxeT GuITh Jioboro
THna. BeiGop THNa AoJdeH OCHOBBIBATHCA HA TeXHHKO-3KO-
HOMHYECKHX MOoKa3aTeJfX TaK ke, KaK H B YCJOBHAX BHICO-
KHX PedHLIX JIOJIHH, NYCTHIHHBIX HH3MEHHOCTEH, T/le HCKYCCT-
BEHHBIIT ApeHax Tpeldyercs TOJBKO NPH YCHIEHHH ecTecTBeH-
Horo. MoOKHO BBIIEJANTE HAPAAY € NPHMOPCKHMH JeJNbLTaMH
H MPHMOPCKHe HH3MEHHLIE PaBHHHE!, KOTOPHE (DOPMHPYIOTCH
nofl BJAHSHHEM TOJbKO HHTPY3HBHEIX npoueccoBr mops 0es
yHACTHS PeunbiXx HaHocoB. Jns ocBoeHua 3THX 3eMelb HeoO-
XOJHME TOCTOAHHEIN TOPH3OHTAJLHHA ApeHaXK, HHTEeHCHB-
HBII BPEMEHHBIH JIPEHA H KOMIJIEKC arpoTeXHHYeCcKHX Me-
JHOPATHBHEIX MEPONPHATHI.

ITonBOAA HTOT CAGJAHHOMY aHAJH3Y, MOXHO OTMETHTD,
YTO TOPH3OHTAJBHBI 3aKPHITHI JApeHax s OopbDH ¢ 3aco-
genHeM W 3aGojauHBaHHeM OpOIIaeMBIX 3EMeJNb ABJIACTCA
B HAaCTOAILLEE BPCMHA H ﬁ}"ﬂ.ET B I'IE]]ET[EHTHBE JOCTAaTOYHO UIH-
POKONPHMEHSIeMBIM MeTO/I0M JI/Is1 CO3/1anuA HaaexHoro (owa
NpH MeJHOPALHH OpollaeMEIX 3eMedb.

PazsuTine ropu3oHTaILHOTO 3AKPHITOrO JipeHaka
g mameii crpane n ero sdpderTnBHOCTS

Illupokoe MPOH3BOJCTBEHHOE BHEIPEHHE B Hawlel cTpane
CHCTeMAa 3aKPHITOr0 FOPH3OHTAJNLHOrO JIpeHAXa NOJYYHI2
B HoBoii aone osofHofl cTenn mocse 1958 r. 3tomy cnocob-
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CTBOBAaJH KaK o0IIHPHBIe HAYUHO-HCCAEAOBaTeNbcKHe palo-
el BHUHUI'sM, CAHHUHPH u MI'MH, Tak n Goabmue npo-
1H3BOJACTBEHHBIE HCCACAOBAHHA, NOUCKH H pa3paboTKu, npo-
pedenunie [NonoanocrencrpoeM, IascpesasnpcoBxoscTpoeM,
CpepasrunposoaxaonkoMm # I'CKDb no uppuraunu (A. A. Cap-
kucoB, E. H. Osepckui, 3. M. benssimunoeny, 1. K. Tepcur-
ckuit, J1. JI. lionaun, B. M. Becmanos u ap.). 3aech 3a
KOPOTKHIl nepuoj, OblJIM co3jannl TpaiileiHas, OecTpaniuei-
Hasl, MOJYMEXanl3upoBanias U LieeBas TeXHOJOrHH ApeHa-
Ka, pellieHbl BONPOChl KOHCTPYKUHH TPYD u pHALTPA, MeJHO-
paTHBHON HX 3(P(eKTHBHOCTH W MHOro JApPYrux pacueTHHX,
TEXHOJIOIHYECKHX H 3KCNAyaTalHOHHEIX 3a/1a4.

Hosas sona l'osoanoii crenu (Oyxosustii, 1973) pacnodo-
eHa B OCHOBHOM Ha TCpPPHTOpHH cjaboipeHHpoBaHHOM
i GeccTOYHOH WWIHPOKOH aaIoBHAJAbLHOR JdoauHbl Ceipaapbu
H YaCTHYHO HA TCPPHTOPHH KOHYCOB BLIHOCA TF]}KEETHH{:H{JFU
xpe6ra. [pyHTOBEHE BOJAB  CHJALHOMHHEPAJH3OBAHHLIE
(60 r/n), vactuuno Hanopusie. Kosppuunentn puabrpaumnn
Ha OoJblied yacTu TeppuTopHa Menee 0,5 m/cyT.

[TepsonadadbubiMH NpoeKTaMi OblJl NpefycMOTpPeH pas-
peXeHHBI TOPH3OHTANBHBIH APEHAXK ¢ HHTEHCHBHOCTBIO 10—
18 m/ra. IlepBuie e rojibl OCBOGHHA MOKa3aJH ero HeAOCTa-
TOYHOCTh H NoTpeboBaJH Pe3KOro YCHACHHSA TEMIOB JApeHakK-
HeiX pabot. B 1960 r. 6ui10 nocrpoeno seero 100 Km apena-
#a, B 1964 r. — Goaee 300, a B 1966 r. — yxke 1600 KM ape-
Haxa. B nocjaeayoueM TeMnbl BBOJA ApeHaka JAOCTHrAJH
2000 km B roa. K macrosiuemy BpeMmeHH nocrpoeno Gojee
15 THIC. KM FOpPH3OHTAJBHOIO JpeHaxa Ha nJjaowajd OGojee
240 Teic, ra, B pesyJabrarte JpeHai CTaJjJ OCHOBHBIM (pakKTo-
poM, obecneyHBaloHM JAHHAMHKY YPOBHEH H MHHepaJH3a-
IIHH TPYHTOBHIX BOJ, @ TAKiKe rapaHTHPYIOIHM NOCTOAHHOE
CHHIKEHHE CTeNeHH 3acoJeHHa NOJHBHLIX 3eMeab. Exeroano
C OpolIaeMOll TepPHTOPHH OTBOANTCA JApeHazKHbiMH BOJAAaMH
2300 m3/ra u Goaee 1| mau. T cosed, 4To B nepecuere Ha 1 ra
3eMellb € YPOBHEM FPYHTOBBIX BOJ BHILIE OTMETKH JpeHarka
cocrapaser 13,7 T. CHABHO- H CpEJHE3acOJIeHHBIE 3eMJIH
yMeHbIIHAHCh ¢ 1964 no 1975 r, Ha 49 ThIC. ra.

ITo onuity Tostoanoit crenn ¢ 1963 r. HaunHaerca yKaaju-
Ka 3akpuitoro apenaxa s Kapunuckoit u Cypxaunwepaban-
CKoOil crensix, B 3oHe Kapakymckoro Kanana u flBan-O0uku-
HKCKOH JOJIHHE.

KapuwuHckas crenb pacrnojiodeHa Ha OTJIO0MKeHHAX cyl-
aspaJbHOH JenbThl p. KamkajapeH ¢ pesxko nepeciaiBaio-
mefica reomopdogaoruueckoil cTpykrypoil. TeMnbl cTpoHTEb-
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cTBa jJpeHaxa cocraeagwTr 500—600 KM B roa. YceaoBua
H pesy abTaTsl pabor mo ApeHaxy anajgorHudsl I'osogHoit
CTEIH,

B 3one KapakyMcKoro KaHajaa JpeHax CTPOHTCA
¢ 1964 r. B Mapuifickom u TejenckoM oasucax. 3aech Ko-
suuments duapTpaunn Kogaebuatores or 0,3 go 1,3 mfeyr.
TeMnel yKIaAKH ApeHaxa 3/ieck coorBercTBenHo 40 u 50 km
B roj. Jlpenax, nocrpoeHHblil MeToAOM <«nojkn», B Mapbiii-
CKOM Oa3Hce B YCNOBHAX cj1abo/ipennpoBanHON ABYXCAORHOMN
cpelibl ¢ KoaduuuentaMu Guabrpaunn coorsercreenno 0,5
H 2 Mfcyr pabGoraer YCTOHYHBO, a NOCTPOEHHH#H JApeHO-
yKaaaunkaMu B TeaKencKoM paiioHe, 110 AaHHBIM TypKMeH-
HHUHIT'uM, saunen (Gonee 50%).

B TypkMeHHH HeT CIMIOIUHBIX MACCHBOB 3aKpHLITOro jpe-
Ha¥a, HMEIOTCA TOJBKO OJAHHOYHBIE YUAaCTKH, pasbpocaHHbie
B pas/IHYHLIX X03gaficTBaX.

B $lpanckoift MeMropHof BnajHHe ApPeHax MOCTPOEH
B TOJILIE JIeCCOBHIAHHIX CcyrIMHKOB ¢ Kg>0,1 m/cyT npu uH-
TEHCHBHOM HAMOPHOM MHTAHHH FPYHTOBHIX BOJ.

HeobGxoaumoe CHHXKEHHE YPOBHH IPYHTOBHX Bojg Ha ¢o-
HE TAKOro JpeHa)a He OBLIO JOCTHTHYTO HA BCell IVIOLLANH.
ITosToMy Ha OTHAENBLHHEIX MACCHBAX 3aJI0JKHJIH AOMOJIHHTE L=
HHH JApeHaxX rayOHHoi 1,5 M ¢ HHTeHCHBHOcTbIO 300—
400 m/ra. [Toa BauAHHEeM NPOMBLIBOK M STOr'O ApPeHaxa B le-
JaoM Ganalc cosieil CJ0MKHICA OTPHILATELHO.

Boaswoe paspuTHe Apenax moayunsa B Aseplafigxane,
roe yeuauamd AsHHHI'uM u T'anasaamenunoBojctpod mnoj
pykosoacteom I1, A. ITonax-sane, A. K. BexGyzosa MHOro
CHENAHO MO CO3JAHHIO HAJeKHOro JApeHaxkuHoro ¢oHa Ha
opomaemMux maccuBax Myranckol, Canbanckodl u llIupsan-
CKOH crenefl. 3T0 pe3Ko YJAYYIIHAO MeJHOPAaTHBHOE COCTOS-
HHE 3eMesb, npeppaTHao AsepOaifiKaH B OJHY H3 KpynHeii-
IWHX XJONKOBOAHYECKHX pecnylJHK CTpaHH.

Jo crpoutenncTBa Apenaxa 3gech 909 nnowapeit co-
CTAaBJIANIH CPejiHe- H CHJbHO3acoJeHHsle semJd. 3a 20 jer
CTPOHTEJLCTBA KOMJIEKTOPHO-APEHAMXKHOH CeTH, Mo MAaHHBLIM
A. Il. Axmepnosa (ra6a. 2), pesko BHpPOC JApeHaXKHH CTOK
H BEIHOC COJIeH ¢ ojHoro rexrapa. Ilnomans CHIALHO- H Cpea-
HE3aCOJIEHHBIX 3CMEJb YMCHBLUHAACH B 4 pa3a, a coOJIOHYA-
KOB— B 23 pasa. Ypoxaiinocts xJonuatiuka ¢ 10 u/ra
B 1950 r. Buipocna po 23—27 uw/ra B 1974 r. Cneayer orme-
THTb, UTO GJarojaps 3HaUHTeNbHO GoJiblIHM Ko3ddHIHeH-
TaM (HIABTPALHH, UYeM HaA CpejHeasHaTCKHX CHCTeMax, H
BCJIEJICTBHE HANOPHOrO NHTAHHA TPYHTOBHIX BOJA YAe/lbHBIE
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TaG6awnnua 2. CpaBHHTEALHBIE NOKA3ATENH KOMAEKTOPHO=-/APEHAMNHBIX
cHcTeM Myrado-CanesHCKOro MaccHea

Myranckan Canbaucxan
CTENL CTeNE
MoxaaaTean
1954 r. 1973 r. 1954 r. 1973 r.
Jpennposannan naomans, 82,0 40,0 30,3 35,0
THC. T'a
O6was amuna apenawuoil ce- | 1500 2773 823 1200
TH, KM
¥ aeabhas NPOTAKEHHOCTh 18,4 30,8 271 34,2
ApeHaxa, M/ra .
Foposolt cTok, Man. m? - 122,38 604 ,2 47,6 207 .4

Cpeaneroposoii o6beMm otpe- 1490 6704 1560 5925
ACHHBIX JAPEHAWHBIX BOA,
M¥ra

CpeanerofoBoli  apenasmustii 0,05 0,21 0,05 0,19
MOAYyab, Afc.ra

Cpeauneroiopas MHHEpPaaAH3a- 26,50 14,20 38,50 16,40
IHA APEHAXHBIX BOA, I/

Koanuecteo coneit, swmuecen- | 39,6 95,0 60,7 94,5
HbiX JIPEHAMHLIMH BOJAMMH
¢ 1l ra T

O6wmit ofweM BuHeceHuwx | 3160 8050 1840 3310
coneil © ApeHaWILIMH BO-
NaMH, TeIC. T

NoKasaTeJaH OTBOJA cOJiel H IPEHAXHOro cToKa 3jech GoJee
BricOKHe (B cpeanem B 1,6—2 pasa).

OpHrHHANbBHOE HANPABJEHHE MO CTPOHTENLCTBY I'OPH3OH-
TAaJbLHOro ApeHara ¢ NpHMEHeHHeM NOoJHMepHbX (QHILTPOB
Ha HOBBIX 3emiaxX KpachHosnamenckoit u CeBepoOKpPHMCKOI
OPOCHTEJIbHBIX CHCTEM, a4 TaK#e Ha JPYTrHX OpollaeMLIX 3eM-
JAAX ora Ypaunsl cosjano Gaarogaps paboram MuuHBOA-
xo3a YCCP (B. H. Tkau) coemectno ¢ YkpHHHI'sM
(B. IT. Hacuxoscknii, H. B. Kononos), Huetutyrom ruapo-
mexanuku AH YCCP (A. §I. Oneiinuk, H. I'. TIusoeap). 3to
MO3BOJIMJIO HA YKasaHHEIX MAacCHBax €KeroaHo CTPOHTH
350—500 kM apenama.

IIpennpyeMble MaccHBH 31eCh PACHOJOMKEHB B YCJIOBHAX
cyfGaspaibHbIX OTVIONKEHHH ¢ HAJHYHEM NOAOBLIX MOHHIKEHHH
C THMEJONPOHHIAeMbIMH CYTJIHHKAMH H TaHHamu. ['pyHTO-
Bele BOABI CHJABHO MHHepanunsoBansl, [Ipn cpeaueil rayGune
JpeHaxka 3 M MW OpOUIEHHH JOXKJAEBaHHEM HOPMOH
3,5 Thic. M*/ra raybuHa rPYHTOBBIX BOJ B MEXJpeHbe NOoi-
Jep:uBaercsds Ha ypoBHe 1,6—1,8 M npu oTpuuaresbHOM
cosepoM Oaaaunce. Mexapennbie paccTosuus B Kpumy co-
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craBasaioT 220—260 M, a na KpacHosHaMeHCKOH cHeTeMe —

300—320 wm.

O6seM pabor No ropH3OHTAJNLHOMY JIPEHAMKY OPOLIAEMBIX
zemedab, suinoanennslx 8 CCCP, # s dexTuBHOCTL €ro pa-
GOTH XapakTepH3yoT AaHHbe Tabauubl 3.

Tatanua 3. Noxasarean 3aKpeITOro ApeHama opolaeMbIX
semens CCCP (no cocroanmo na 1 susapn 1978 r.)

=& o | = =
2; |e&5 =552 | .
Pernonm Xae | 4 0% =K . Eg‘; ;;E'E Tun apenaxa
=3, | $B%| 58555 | €5
SEE|8gR|SEe| 28| c%
Hopan aona Foaox- | 246,2(15,6 |63,5(0,10 [2,8— | TpyGuatsii ¢ necya-
HOil cTemH 3,1 HbIM (DHALTPOM
Kapimickaa crens | 47,2 3,3 |28,0(0,12 2:,331— To e
Cypxanmepaban- | 100,9] 4,92|37,4|0,165/3,35 | » »
CKaA CTENE:
3ona Kapakymcxo- | 12,2 0,62{51,010,11 [2,0—] » »
ro Kanana 2,9
Myrauno-Canbau- 125,0| 4,0 |32,0(0,20 |2,3—]| » »
CKHI MACCHB 2,8
YCCP 45 | 2,5 |55,5|0,08 | 3,0 |TpyGuarsiiic Ppuabt-
paMu H3 0asans-
TOBOr0 BOJOKHA
fran-O6HKHNKCKan 5,3{ 0,4 |75,2]10,09 | 4,0 |TpyOuaTtmit ¢ rpa-
JoaHHa BHITHO - NTecyanbiM
(hHALTPOM

KEE BHJAHO H3 NPHBEJAEHHBIX JAHHBIX, HA MACCHBAX C Io-
JH30OHTAJBHEIM 3aKPLITEIM JApPEeHaMEM I[MOBCEMCCTHO cospa-
KOTCA YCIOBHA IJIA FET‘Dﬁ‘IPIEGTG paccoJIiCHHA T'PYHTOB B 30HE

ApcHaxa.



I''IABA 2

BJIATO- I COJIEHEPEHOC
B IIOYBOI'PYHTAX 11 ®OPMUPOBAHHNE

OTITIMAJILHOTO MEJMOPATHBHOIO
PEKIIMA HA ®OHE JIPEHAJKA

B npounecce ocBOeHHS 3aCOJCHHLIX 3eMelb H B pabore
JpeHa)a pasauvaloT jasa nepHoja: MEeJHOPaTHBHBIA H IKC-
NAyaTauHoHHbA, ABTOPH JKe CUHTAIOT HeoOXOJAHMBIM NOJ-
pasjieIuTh TOT Npouecc Ha TpH nepunoaa (nmoapobOnee cM,
raaey 7).

MesHopaTHBHBIM MEpPHOAOM CUHTAeTCs MEepBHIH STam oc-
poennsa (M COOTBETCTBEHHO HAUAJBLHLIA nepuoj paboTel ape-
Haxa) 3AaCOJICHHBIX 3eMe/lb, NPH KOTOPOM KamHTaJbHBIMH
NpoMBbIBKaMH GOJNLIIMMH HOPMaMH JIOCTHTaeTCs ONpecHenHe
BepxHed Toamp (=1 M) nous B HX YCTOHYHBOE paccojieHue.
B skensyaTanunoHHBIH NEPHOJ CO3ACTCHA TAKOH NPOMBIBHOH
PEKHM OPOLIEHHS, IPH KOTOPOM MpEBHIUIeHHe OPOCHTEALHOI
Bojlonoflaul Hag aeduuuToM yBaaxuenua dopmupyer npo-
MBIBHYIO JOJI0 OpOLICHHSi B pasMepax, HCOOXOAUMEIX I7f
NpelOTBPALIEHHA CC3OHHOTO COJEHAKOMIeHHA W JaJbHeiile-
'O OMPECHEHHS! NMOYBOTPYHTOB NPH YBCJHUCHHH HX TIOJO-
POAHA.

PacemoTrpuM oOunil X0J H3MEHEHHS BJAaMHOCTH, MHrpa-
IHHA coJell H B3aHMOJACHCTBHA IOYBEHHBIX H FPYHTOBHIX BOJ
Ha (GOHE ropHIOHTAJBHOIrO JApeHaxa JAJis 3KCNayaTalnHoHHo-
ro nepuoaa. ITpn oTCyTCTBHH HCKYCCTBEHHOTO YBJIAXKHCHHA
ypoBenh rpyutoBux Bog (¥I'B) momer ycranasaHBaTheH
HHJKE WJH BHIIE JHA ApPeHnl.

HameHeHHst B HHTEHCHBHOCTH HCITAPEHHA H NPUTOKA NPH-
BOJAT K NOABEMY (HJAH ONYCKAHHIO) YPOBHA I'PYHTOBBIX BOJ
(¥YI'B) u kanuaasproro yeaaxsenus (KVY) na seanuuny

d[(T—0)]— Eyrag— D]
dh ¥TB ! (n

rae p— xkosbduusent rpasuTauHoONIOl BOAOOTAAYH WM HEAOCTATOK
HacHUICHHA NOpoj, npeacTasasiomuit coGolt, mo A. B. JleGeaeny (1976),
H3MEHEeHHe BJAro3anacop 3a CHEeT IPABHTAILHOHHLIX BOA, MPHXOMALLCECA

Ha eAHHHULY H3MEHEHHA YPOBHA TPYHTOBHX BOJ Ha EAHHHUE INJIOLIALH.
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Pue. 6. dopMiposanie MOJOMKEHHR TPYHTOBHX Boj Ha Qoue ropuaon-
TaAJABHOIMD HPEITE}I{.&:

g— 0 cAyYae Ge3nanopHoro NHTAHMA NP ODOWCHHL; f—pn cayuae CEIHAMOPHOTO
fHTAHHA OPH HCOAPEHHH, & — B CAYYae HANOPHOTO NMHTAHMA OpH OPOMIEHHM & -—
B CAYdae HAMOPHOrO MATAHHA OPH HonapeHHE,

B ycaosusix opouraemoro semieaenus (puc. 6) B kax-
AYIO eJHHHILY BPEMCHH MOYBOTPYHTH 30HBI 43palluH pacxo-
AVIOT ONpefeJeHHOe KOJHYeCTBO CBOHX 3anacos Baarun AW;

Ha (hH3HYecKoe HcmapeHne W TpaHcnupanuio. Ecan pacrenue
KOPHAIMH HE JOCTHraer 30HLI KalHJJAPHOrO HACHIUEHHS, TO
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BCC THTanue IJHCTEIll!ﬁ H HCHApeHHe NOKPLIBAIOTCA PacXxo-
JIOBAHHEM 34114COB BJATH 30HL aspaunu. JLja viosacrsope-
HHS 3TOI CKeAHCBHON NOTPeGHOCTH KaMKAKI 3JeMenTapHuil
y4acToK AoJxeH Obl1 Ol MOJy4aTh OCAAKH HJAH OPOCHTEb-
HYI0 BOAV B pasMmepax emeaHesnoro pacxojosanng. Ho no-
TpebHOCTL B Takoil mojaue ornajaer oaarofapa ciocolHo-
CTH IIOMB K PpC3CPBHPOBAHHIO 3alacoB BJArH, KOTopas
SABJISIETCS] XaPAKTePHCTHKOH KamJ0H NMOUBH, ONpcAeaaeMoil
¢e BojloyAepiuBaWOUCH cnocobnoeTolo, raybnnoii 1 Maccoi
NPOHHKHOBEHHSA KOPHCBOH Maccil B pasjiHuHBIE IepHOb
PasBHTHA €€ B TCUEHHE BereTauud. 23To A4CT BO3MOMKHOCTD
YBIQXHATL NOUBY 11¢ NOCTOAHHO, & MCPHOAHYCCKH, NIPH STOM
KPATROBPEMCHHBIC NePHOALI MOJHBOB CMEHAKTCH nCpHOdAMH
MEKMOJAHBHEIMH, KOIjJld PacXoAVIOTCA CO3jdHHBIE 3anach
BJIATH.

A. A. Poge, C. U. loaros, A. B, JleGeaes, B. B. Heps-
THH YCTAHOBHJM, YTO pasjuunbie GopMBel BAArH B Nouse Xa-
FﬂHTEPHE}'IGT Pa3HLIC CKOPOCTH €€ NepeMellCcHHS !

B mpejle/iaX HeCKOJILKO BRILIe KalUHAAAPHON BIaroeMko-
CTH IPABHTALMONNANA BJara He yAepXHBACTCH KanuJAJfApPHL-
MH CHAaMHl H NPH HAJHYNH JIOCTATOUHOTrO JpeHayka cpala-
ThiBaeTcs. DTa BJara B NoYBe A0JAKHA B OCHOBIOM CO371aBaTh
APCHAKHBIA CTOK (pasHHILA MEXKAY MAaKCHMAJLHON BJIAroem-

Koctbio nous Wpp M Kanuaaspuoit paaroemkoctoio Wye

HJH Npejenbnoil noaenoi raroemxoctsio Wnna );
B IIpeAcax OT KanuwJaapHOfl BJAroeMKOCTH A0 BJaX-

HocTi 3aBsanust Wpys pacmosaraercss goctynHas st pac-
TEHHH BJara, HO ee JOCTYIHOCTL YMEHLUIAETCA MO Mepe
YMEHBIICHHA BJaXKHOCTH. ITO yMeHblueHHe, no A. M. Byaa-
TﬂBCHDM}", NMOAYMHHHACTCH SHCH'DHCHHHHJIJHGIH 3dBHCHMOCTH.

Huxe Wps pacnosaraercs Baara, Mano- M MOUTH He-
MOCTYNHAS PACTEHHIO, 110 Ha Hee, KaK MOKazaiau paborhl
CAHHMHUPH na uennne Kapwunckoil crenm, jeiictByer He-
napeHue.

[ToZbpxnocTh rpyHTOBHIX BOA npejcrasaser coGoit rpa-
HHLY ABYX PE€3KO OTIHYHBLIX 10 XaPaKTePY 30H: HHIKE YPOBHSA
FPYHTOBHLIX BOJL — HACHIILENHAA 30HA H BLIIC — HEHACHI-
meHHas, B macoiennoii 3oHe BCA nopucras cpejga 3anod-
HeHa XuikocTeio. B nopucroit cpese, Koropas cama omnu-
CHIBAETCA OCPEJIHEHHHIMH TapaMeTpaMi, TPHHATO pacceMart-
PHBATHL OCDEAHEHHYI0 KapTHHY ABHIKCHHA KuAKocTH. Ilpw
3TOM HCXOJAT H3 HEBO3ZMOMHOCTH HCCOAedOoBaHNA ABHIKCHHHA
Ka0iH OTACJALHOH YacTHULL XKHAKOCTH B MOPHCTOH cpeje,
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TAK KaK NMOpbl HMEIOT HenpaBHJbHVIO GopMy M pa3nHYHBIE
pasMepHl.

OcHoBras 3asaua B obaacTH GUABTPALHH — pPaCHeT CKO-
pocTH (HABTPALHH, NMOJA KOTOPOH MOHHMAIOT PAaCXOA MHJI-
KOCTH B €HHHILY BPEMEHH, OTHECEHHBIH K eHHHLE NJOLLaLH
NONepeyHoro ABHMKEHHA NOTOKA:

v=-3, @

rae Q — pacxon; S — naowais MOAHOro cedueHHs (HALTPYIOWLEro CMOA.

Taxk Kax ABHIKCHHC MHIKOCTH NPOHCXOJHT TOJABKO Yepes
H[:II:ICBETI:], TO ﬂEﬁCTBHTEJ‘IbHHH, HJIH HCTHHHAHA, Cﬁﬂp[}ETh
NBHMKEeHHS U™ moj3eMHBIX BOJ, onpenenHTCH CJAeAYHUHM CO-
OTHOLLUCHHEM :

Q Q

'ﬂ*:-—:—

8 mS "’

rae S;— naoluaab NPOCEETOB, Hepe3 KOTOPHE NPOXOAHT Pacxoi; M — mo-
PHCTOCTS.

Ckopoctb GHALTPALHMM H HCTHHHAA CKOPOCTH ABHIKEHHA
NOA3eMHEIX BOX Mexay coloifl cBA3aHbBl COOTHOLIEHHEM
v=muv*,

[IpH 3SKcnepuMeHTAJLHOM M3YYCHHH JIBHMKEHHSA BOJL
B MOpPHCTON cpeie GbJ1 YCTAHOBJEH OCHOBHOH 3aKOH (DHILT-
pauun — Lapen (unu auHefinsift 3akoH GHALTPALHHK):

dh
o= KI=—K=, 3)

rae [ —rpaauedt nbe3OMETPHUECKOro Hanopa (nbe3oMeTpHUECKHit VK-
JoH), npeactasasomuit coboll nagenne nanopa h = L 42 (CROpPOCTHBIM

HamopoM B CHAY ero MaiocTH npeneGperaior) Ha eAHHHLY AJAHHL QHALT-
pa [; p— rEAPOAHHAMHYECKOE JlaB/JEHHE, Y — CPeAHAR MJAOTHOCTH BOAM;
Z — KOOpAHHATA, B KOTOPOH H3IMEPAETCA Hanmop Haja NAOCKOCTBIO Cpas-
nennd; K — xosdduunent GrALTPaLKE, XapakTepHIYIOUNi o nOBpeMen-
HO Kak (GHABTPALHOHHLIE CBOHCTRA MOPHCTON cpeaw (rpynTta), Tak W Q-
JHYECKHE CBOACTBA (PHABLTPYIOULIEH HHAKOCTH.

Sakon apcn nmeer Bepxuufi H HHMHHH npegea npHme-
HuMOCTH. MHorouncnenHsIMH Heeaenoanuamu H. I1. Ilae-
aosckoro, I'. K. Kamenckoro, B. H. llleakauesa, H, ®, Bou-
JAapeHKO H APYrHX YCTAHOBJEHO, YTO OH CNpaBeJIHB NpH On-
peaeseHHBX uydcaax PeHHoabaca, koaebmwimuxes ot 1 o
12 (Muponenko, llecrakos, 1969). ITpu Goabwux uucaax
PefiHonbaca pexkoMeHAYeTCS HCNONbL30BATh JABYY/ICHHYIO
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Gopmyay @. Qopxreiimepa, WHOrJa Ha3bLIBACMVIO 3aKOHOM
[Iponu:
I =av -+ bv?, 4)

rae a it b — nekotoplie KORCTanTI,

[Tpn namunapHom pemume GUALTPALKE KBAAPaTOM CKO-
POCTH MOXHO npenedpeus. B 3tom cavuae dopmyaa (3) co-
pnagaer c¢ dopuyaoit (4). Ilpu 7typbynentHom pexume
OHALTPALMH CKOPOCTH YKHMAKOCTH BO3PACTaloT H npeHebpe-
JKeHHe wieHoM Du? MOKeT NpHuBecTH K 3HAYHTEALHLIM M0-
rPeLHOCTAM.

B ouens caaGonpoHnuacmbix nopoaax (pUAbTPAUHOHHEIC
TOKH BO3HHKAIOT NpPH ONpCAeJeHIBIX TPajHcHTax, NpeBbi-
WAaUHX TAK HA3bIBAEMBIH HAYAJALHBLIA rpajucHT PuabTpa-
unu. b. B, leparuu, H. @. Bongapenxo, C. A. Poza verano-
BHJIH, 4TO 3TOT TpaaueHtT fo HAXOAWTCS B 3ABHCHMOCTH OT
reoMeTpHH MOPOBOTo POCTPAIICTBA H PCOJOIHUECKHX CBONCTB
#uarkoctu. H. @. bonjgapeuko eesisna, uto 8 neckax fo nme-
er nopsaaok 107> a B raunax ao 1. [osromy aAaa cBA3HBIX
rpyHTOB npu [>2/p B AamuHapHbix yeaosnax saxon [Jdapeu

NPHHHMAET BHA
v=K(l —nl), ()

2 S 4
rae o= 3 i

,.[[,.-"IH ONHCHEBACMBI X }'EJGHI[I‘! FOPH3OHTAJOBHONO ApPCHaXd
B OCHOBHOM NpHMEHAeTCA JuHcinwpil 3akon [lapen. Jinws,
Kak ykassiBalor C. K. A6pamos, b. M. lertsiper u H. B. Kop-
HueHko (1976 r.), B npuduanTpoBoil 3o0He cnpaneaauea ¢op-
myaa [lponn.

[Tpu npoMbiBKe H NPOMLIBHOM PCAHMC OPOIUEHHS B TAMKE-
JAbIX CYTAHHKAX W IMIHHAX HAaJ0 YYHTHIBAThH NavyaJbHBIA rpa-
AMenT puavrpauun. B npoTHBHOM cayuac YBEAHUHTCH Npo-
HAOJMMHTCABHOCTh IPOMBIBOK B THIKCABIX FPYHTAX M 3anpoek-
THPOBAHHOrO ApcHazka OVACT HEAOCTATOMHO AA5 GuicTporo
pacconienust rpyHToB. B ocraabHuX cayvasx uasTpanus
MOKeT ObiTh OMHCAHA NO JHHeHAnoOMY 3akoHy Oe3 navaasHoro
rpajHenTta, HO HAA0 HMETL B BUAY, uTO Ko duunent guabt-
paunH H3MEHACTCA NOA ACHCTBHEM THAPOAHHAMHYECKHX CHJ,
VINOTHEHHA, KOArvasium, H3IMCHEHHN KOHUCHTPAaLUHH, OCMO-
ca, 3MeKTPHIECKOTO H MArHHTHOrO NoJicH.

Sti uamenenns (Bonnapenko, 1975) cacayer yuuTHBatn
TOABKO npH Kosppuuuentax Gpuastpannn meunee 0,12 m/feyr,
TO €CTh B c1aBONPOHHILACMBIX IPVHTAX,
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OAHO H3 OCHOBHBEIX YPaBHEHHil, XapakTepH3yOLHX ABH-
JKEHHEe HJIKOCTH B HacLLCHHOI nopucTofi cpejle,— ypaBHe-
HHE HepaspHBHOCTH (CMJIOWIHOCTH), PEIUEHHA KOTOPOro IS
Pa3HYHBIX TPAaHHYHLIX YCAOBHH O0LIEH3BECTHH,

Muorue npoGyeMbl, CBA3aHHLIE ¢ MeJHOpauHeil ocyuae-
MEIX H OpOlIaeMbiX MACCHBOB, NPHBOAAT K HeoOXOAHMOCTH
paccMaTpuBaTh (PUALTPALMIO TPH HENOJHOM HACHIILEHHH
rpyuta. OO0beKTOM HCCAEJOBAHHA NPH ITOM SABJAAETCHA 30HA
A3palHi — 30HA HEIOJHOIr0 HAaCHILLEeHHS, pPacnoJoMKeHHas
MEMJY I'PYHTOBBIMH BOJAAMH H NOBepXHOCTHIO 3emad. B or-
JHYHE OT 00JAaCTH NOJHOIO HACHIIEHHsS 'PYHTA, OrpaHHYeH-
HOH CcBODOAHON NOBEPXHOCTLIO TPYHTOBHIX BOJA, MHAKOCTh
B 30HE asPalHH 3aHHMAaeT JIHIUbL YacThb MOPOBOro NpocTpan-
crea rpynra. [lepeaBuxenne Bjard B 30HE aspaildu Npouc-
XOAHT NOJ AeHCTBHEM CHJ pasHoil npHpoabl. IIpouecc saaro-
nepeHoca B 30HE aspalui HaMHOro CJAOMKHEe, YeM B 30He Ha-
ChlllleHHsl. 3jech HApHAY € TPABHTAIHOHHBIM MEPEHOCOM
AKTHBHO Yy4acTBVeT Kanuaaspuslii nepenoc. Kpome Toro,
JBHA{EeHHe BJI4TH IIPOHCXOJIHT H B BHJe napa.

[Ipunumaercs, 4To OCHOBHBIMH cpefH GaKTOPOB nepeHoca
CJAVIKAT rpaBHTAUHOHHBIC TOKH, 00ycloBanBaeMble HHGHIALT-
panuen ocajkoB H OPOCHTEALHON BOABI, H KANHJASAPHbLIE TO-
KH, BbI3bIBAEMbIE HCNApeHHEeM H Tpaxcnupauueil. CyuiectBy-
I0T H MOJEeKYyJApHbIe TOKH, OOYCJAOBJIEHHBIE TpajHeHTaMH
TEMIIEPATYP H BIAMKHOCTH, HO HMH npeHeGperalor.

B xnakoctu BosHHKaWT H AH(POPY3IHOHHBIE SIBJIEHHSA, Bhl-
paxennsle aunddyusrocTbio D, Kak QYHKUHER BaaxHO-
cti W. [Ipuuem kosbduuuent ¢uasrpaunu Kw u sxsupa-
JIeHTHOe JaBjeHHe Yp=p/y cTaHOBATCA TaKkKe QyHKUHeN
BJAXKHOCTH B npejaenax ot noaunoil saaroemoctn Wnps o
BaaxuocTu sasafanna Wea:

Kw= K (W),
‘;"|:|= ']J(w’}l
D =D (W)

Gyukuna Pp=y/(W) umeer sHauuTeNbHBll rucrepesuc,
oGbACHAIONIHIICH H3MEHeHHeM BO BHYTPHNOPOBHIX o0beMax

B 32aBUCHMOCTH OT HANpaBJCHHOCTH MEHHCKA — BBINYKJIOCTH
WM BOPHYTOCTH, YTO ONPeAeseTCs NOBHIIEHHEM HJH NOHH-
menneMm BaaxHoctH, B dyukuuax xe K(W) u D(W) rucre-

pe3uca MouTH HeT.
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Has K (W) C. ®. ApepbAHOB NpeiIoKHA 3aBHCHMOCTE
w—-w n
K=K g
Wnp — Wps
rae Kg— kosdppunment QuasTpanms nacuuienvofi cpeam; n==375;
H. H. Bunpeman pekomenayer npunumarts n=3, A. M. byaarosckuit —
n=4,
ITo B. Tapauepy, 31a 3aBHCHMOCTb HMEET BHJ

K=K ("~ ")

H ananornuno aaa aHpQ@ysHBHOCTH
D=D,é¢ (¥~ V3),

rie @ B B — napamerpus, pafiAcHuLe ANA KaXAOr0 BHAA rPYHTAa ONIT-
HEM NOPALKOM.

C yueToM BCero BLIUICH3JIOMEHHOTO NPy ABHMKEHHH BJarH
B 30He aspalliH CKOPOCTh ee llepeMelleHHs ONpeAessercs
aHaJOrnvno 3axory JlapcH mpH NOJAHOM HAaCHINEHHH TPYHTA

v=— Kgradh, (6)

rae k= s + 2= "["P -+ Z— rHApPOCTATHYECKHA Hanmop, 3aBHCAWRAA oT

saaxuocTh K=K(W).
Cuneposareasno, popmyay (6) MOXKHO nepenucarts B BHAE
v=— K (W)grad 4. @)

ITo ananorun co CKasaHHBLIM Bhbillle AJIS HACLILIECHHON 30-
HBl IpH obo6uiennoM 3akone Jlapcu

v =— K (W)grad (% +z)

NOJNyyaeM BbipaxKeHHe s KOMIOHEHTa CKOPOCTH (DHJIbT-
panuu

alt
U= K(W’} a_:;

vy=—K () 5% j 8)

0
0=~ K (V) 22— K (V).
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Ecan BBectu BMmecto Hamopa h, AaBieHHe BcacHIBAHHA
'¢=‘-‘le H BOCNOJIB30BATHCH COOTHOLUEHHEM

dh, dhpaw Ok, 3y

o —

a dw dl’ aw oW

TO Bhpayenue (8) mpumer BHJ

W
1".1:_:"_' D [W) g?: 1
3=—D(W) 2 | ©)

0, —=—D(W)ZZ —K (W),

oy
rae seapunia D (W) =—K (W) w

OTH COOTHOWEHHSI BePHBI J1i H3OTPOIHOTO IPYHTA
Kx{ﬁ?} " Ky '[“F] = K:(W) =K (W]'

NpH OTCYTCTBHH KaNH/JIAPHOrO THCTEpe3tcea.
[ToacraBnaa dopmyay (9) B ypaenenue (7), moayuum
ypaBHeHHe BJaronepesoca:

= [T [+ [T+

d

HJIH

EE = div [ﬂ {W] g‘rad “:?1 -+ MZ—_
ot 0z
YpasHenne (10) — kBazunuuefinoe, mapaboJHUeCKOro
tuna. Haubosee sddexTHsBHOE CPEeACTBO €ro pelleHHd —
YHCJIEHHOE pellieHne ¢ HenogbaoBannem IBM.
B cayuae BepTHKAJBLHOrO BJAATONEPEHOCA OHO NPHHHMAET
BHL,

= [P ]+E (11)

JlaunsiM BHIpaXKeHHeM MOXHO MOJb30BAThCHA B HEHACH-
IeHHOf 30He, Korja KojieGaHus TeMnepaTypsl HesHaAYHTEe/b-
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HL H KOTJ1a rPajiieHT KOHUCHTPALIH PACTBOPCHHBIX BElllecTs
10 BLICOTE CJOS HEBEAMK. DKCNEPHMEHTH [0KA3LBAKOT, UTO
OHO He YHHBEepCcaJasHO, HANPHMEp, KOrAa Bjara nepemeuiaer-

esi u3 Gojee rav0OKHX FOPH3OHTOB K IOBEPXHOCTH Hcnape-
HIH, NPOXOAH 30HY ¢ Ooasinell BJAAKHOCTEO (H3 30HB

C MCHBIICH BAAXHOCTBI). Jas yuera sTOro fiIBJEHHA ypae-
nenne (11) sanucwsator B Buac (och 2 nanpasiena BHU3)

PR tSAeE) 0@

di
rac A = K ———— — meantnua, YUHTHDBAIOWAR DANAHHE CKOPOCTH

rf( 07 \ pecwxanud HA BEIHMHAY NOTeHWMasa 1.
a¢

Pacemotpum  sJeMenTapHulii  o0beM  TOYBOrpyHTa
ABCDD'C’'B’A’ na dose ApcHa)Ka B VCJAOBHSAX OPOLICHHA
(puc. 6, @), Ecnu ypoRreHb TPYHTOBHIX BOJ COXpAHAETCH He-
H3MCHHLIM, TO OPOCHTEJALHAS BJIAra Npu NOJHBE ¢ HATEHCHB-
HOCTLIO HHOUALTPAIHK & HAET HA YBeJHUCHHE APEeHaXKHOro
CTOKA M Hd H3MEHEeHHe BJIa:KHOCTH NOUBOrPYHTA,

CyMMapHOC NpHPaUICHUC BJIArd B 30HC aspauuil 3a Bpe-
MHA .M, NPHXOAANIECCH Ha CJUMHHILY INIou@ajgn B INIaHe, co-
CTABHT

%y
AW = ( (W (z, £ A &) — W (2, 8)]dz,
0

rae zy=HNy—h; — cpeauss rayGuua 3ancranns nopepxuocT rpyHTOBLIX
BOJL OT NOBEPXNOCTH 3cMan B {-oM 3aeseure (My--raybmEa 3akaajkn
JApenama; Jij-—cpeaiee npenuncune TMOREPXHOCTH [PYHTOBHX BOJT
B [-OM 3ACMeHTe Had rayOHnni 3aJoMelnd Apenama).

Hanpasasiss ock 2 BHU3 OT NOBEPXHOCTH IIOYBH, 3a OC-
HORY NPUMCM VpaBHEHHE

L. oWl  aK(W)
of 0z [ﬂ{lm a;} oz (19)

rae z € [0, I.] — yposent rpyuToBLX BOI.

Bocnoasayemes, nanpuMep, MOAHPHIHPOBAHHON KOHeY-
HO-pasHocTHON cxemoi HefiMmana-2aan 408 HOTErpHPOBAHKSA
3TOr0 YPaBHCHHSA.

Hacruble nponzsojnLe ypasHenus (13) annpoxcumupy-
eM caeayouum obpasom:

39



i 8
I+~ J4+— 4+ =
(@ i+ )] - (i i )
2 )it AR -+
1 1
e

oty 111 1
(ﬂL:): 5 1= ?[?(Wirﬂ + Wip)— ?(w'fﬂ +

r—

+ Wi)] + O (m);

j+=—
L R N TR
(ﬂ,)l__;_ h[g(wn +Wi)— %

X (Wi +Wia)] + 0, J

zp=ih(i=12,..),
t—jk (j=0, 1, 2,...)

rie & — epeMenuuil war; i — KoopausaTHEI wWar,

(14)

B pesyasrare BMecto ypasHenus (13) Gyaem umerh KO-

HEYHO-Pa3HOCTHYIO CHCTEMY YPaBHEHHH:
— AW + B, Wit — CWiti=H,.

(15)

Kosdhduuuents A;, Bi, Ci, H; onpepeasiorcs caeayio-

KM obpasom:
Bi=2+4 A+Cj

J4—
h? 14 -

Ci=A;-1;
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Hy= A1W’{+1+'(2 — Ay —C) Wf + CIW{-I =

()< 1))

3aech HeanHelHble ko3 puunentsr no M. Py6uny onpe-
JeNFI0TCA IKCTPANOAAUHell ¢ JABYX NpeAbAyLIHX Bpemen-
HBEX CJIOCH,

Bosbueil TOYHOCTH MOXHO AOOMTHCH, €CJH YTOUHATE KO-

s(hpuumentsl urepauuamu. Jas sT0oro nepenuiieM ypasHe-
nue (15) caemyromum obpasom:

— AW - BYWE— COWEE = P,

rAe f—lIﬂHEP HTEpalii Ha KamaAoM Bpemennom cioe s, B xavectse Ha-
HAJALHO HTEDALHH BHEH[.IHETCE JHaYeHHe C MPeALAYUIErD BPEMCHHOTOD
C/108.

Hrepauuonnnlii npouecc 3akaHuHBAeTCA NPH BHINOJHE-
HHH YCJOBHA:

| WEH W | <.

ITo mpumepy B. I'apauepa, npumenm 3a OCHOBY CJIeayio-
L€ 3aBHCHMOCTH JJ1st XAPAKTEPHCTHK MOYB:

D (W) = aet®,
K (W) = ce®®,
rae 0,0001 m¥/cyr < D (W) <2 u¥/eyr,
O0< K <K(W) < Ky, Mfcyr.

PEI.I.IHH VPABHCHHC BEPTHEKaJAbHOrO BJaromepeHoca IpH
CAeAYIOIIHX KpaeBLiX YCJAOBHAX:

WO )=W,; Wz 0)=W,; W(L; t)=n,,

rne Wy, Wi, ng— const, np— nopucrocrs WAR BJIAMKHOCTL NOAHOrD HA-
CHILIEH N,

ITH yen0BHA (H3HYECKH COOTBETCTBYIOT CAYHAIO TIPOMA-
YHBAHHA IIOYBHE, HMEWLEH BHavYaje OJHOPOAHOE BJIaroco-
AepHKaHue, NpH NOCTOAHHOH BJAMKHOCTH HA NMOBEPXHOCTH H
HEH3MEHHOM YPOBHE rPpYHTOBHIX BOJ Ha ray6une z=1L,

Ilpu pelenusn ypaBHEHHS HCNOJL3OBAJCA MCTO npo-
roikd. Kosddpuumentst D (W) n K(W) yrounaauce urepa-
uaaMi. IIpn amasause pesysnnTaToB pacuera npEMepa co
C/NCAYIOIIHMHE HCXOJAHBIMH AanHuiMH: L=2 M; W,=0,35;
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Wy=0,15; ng=0,4; D(W)=10—4e2W; K(W) =10-%%W m/cyT
BHJIHO, YTO MO XOAY HH(HILTPAaLHOHHOrO npouecca Gopmu-
pYIOTCSL JBA NMOTOKA [OUBEHHON BJaru: HHCXOASMLIHHA H BOC-

xoaawmit, [Tpuuem dopMupoBaHHe BTOPOro CBA3aHO ¢ BJHA-
HHEM TPYHTOBBIX BOA. B HekoTopmiii momeHT obfa norToka

CMBIKAIOTCA M NPOMCXOAHT jAajibHeluee yBaaXKHEHHE MOYBEL
Coraacuo oGobuieHnomy 3akoHy [Jlapcu, umeew:

v = K (W) — D(W) ?f (16)

Ins nous ¢ ManauM KosdduuuenroMm ¢puabTpauHu nep-
BOE CJaraeMoe Malo H OCHOBHOH BKJaj B CKOpPOCTh mepe-

MellleHHs Baarn fgaer auddysvonHana cocrasaswomas, I1pu-
yeM [0 CMBIKAHHA JBVX IIOTOKOB B BepXHell 30He NpH

aw . dw
yBaaxuenun — <0, ap uumuen — =0,
dz, dz
[ToaToMy A5 TOYEK BepXHeil 30HH
a VIS TOUMeK HHIKHeH 30HBI
'1-' = Tﬁ'rp_ TI_.'.“*' (l?a]

B cayuae, ykasanHoM Ha pHcyHke 7, GoJbluHe 3Haue-
Husa D (W) [una apa nopsaka swiwe, yem K(W)] u 6oasune
no abconmoTHolt Beanunne suHavenus grad W po Il some no
cpasrennio ¢ I 3omnoil onpemensnior wekoropoe npeobaaja-
HHE BOCXOJSALICro NMOTOKA BJard HajJ HHCXOASLLHM,

Pemasi unc/ieHHO ypaBHeHHE BJaronepeHoca B 30He
aspauHH, MOXHO HCCAeA0BATHL JIOJI0 rpaBuTamun 0 Audody-

a 0 35 H:nifr"i 0 815 G2t 827 Wm¥’
Gsr a5+
e f}
b !:5 8
rl 2L
LM a M

Pre. 7. dniopa pacdera HIMEHEHHs NPOMavyHBAHHA MOYBH NpH NOCTORH-
HO BAZMHOCTH HA MOBEPXHOCTH H HEHIMEHHOM YPOBHe TPYHTOBLIX BOJ:

a — kosdduunent anddyanocTH Ha ana nopAagka aswe KoddgdHuMmenta BOLONpo-
HHIAaeMoCcTH; 6 — npH paPRLx nopAakax xosdupuumentos AWpdyanocTw w Bodo-

TIPOHHIAEMOCTH,
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3ui B wHuIbTpanHouHoM npouecce, Ha pucynke 7 npuse-
JIEHB! CONOCTABHTEAbHLIE PE3VJbTaThi pacueTa ABYX CJV4aes
VBJIAHHCHHA 30HBL a3PAllHH.

I. Koagpduunent auddysupnoctn D (W) na apa nopsaxa
BHILC, YeM Koabduuuent sogonporunaesmoctn K(W):

D (W)=10-1¢""; K (W)=10-¢¢"";
npu o*=1,67; £*=0,9; £°=15.
I1. O6a xKosdguunenTa HMET OJHH H TOT Xe NOPAAOK:

D {“?} zin-—.}ﬂ?ﬁw: K (“‘:f] - In_;le'l‘-'ﬂ'ﬂ-"
npu  v*=0,75; £*=1,2; e*=0,9,

rae v* — CpcAlAA CKOPOCTL NMPOARIKENHA (PPOHTA YBAAMKHCHMA, M/CYT]
f--—B]]E.‘-'IH CMLIKAINA NIHCXOAHUICTO W BOCXORINErD NOTOKOB, f}'ﬂ
e* — raylHHa CMMKAaHHS NOTOKOB, M,

Pe3ayvabTaT CTAHOBHTCA SCHHIM INPH paccMoTpenn ¢op-
myau (17). Jas Touex BepXHel 30HHB U=Urp—+Umg HMEET
GoabliHe NOJOMHTeNBHHWEe 3nadcHust aaa cayuaa I, a pas
TOMCK HMMKHCH 30OHLI U= Upy—U,q HMMeeT Oonblllne oTpHLa-
TENBILIC 3NAYCHHA a8 cavuan [,

Ha pucynke 7 BHAHO, 4TO B HauadbHBI [ICPHOJ HH-
dbuabTpauuy B HIDKHeNl 30Me HIeT HHTEHCHBHBI Tpolecc
Aupdy3HOHHOTO yBAAKIEHHA NOMBL, HC 3ABHCALUMI OT yca0-
BHil HAa MOBEPXHOCTH OB

H}’ETI'} B HAYAJABLHEIH MOMCHT BpPCMEHH Ha MNOBEPXHOCTH
nousel Baaxuocts paBia W—W,. ¥pasucuune (13) gas cay-
yas YCTAHOBJICHHA Nepci noausoMm (To ecTh npu f—-o0)

HMeeT BUj
i[p {7y ] Lt P (18)
dz dz dz

3agapan D (W) =ae’¥, K(W)=ce®™ u pemasn ypan-
HEHHA TIPH VCJAOBHAX

MOJAYYHM NpodHaL VCTAHOBCHHA:
{En;&_ EWL.&} Ebc‘-!_-ﬂ: En;.b = EHI",‘: jbella) ]

W=J.|n[ -
b

gbrlia —] ghela 3 -
(19)
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Puc. 8. INpoduas BAaXKHOCTH B TMpomecce OpOIIEHHA (a) H B MEKNO-
Jusnolt mepnon (6) npu saflaHHLIX NMOTOKAaxX BJAarH Ha TMOBEPXHOCTH.

[Tyers mepel HawaloM NOJHBA BJAMHOCTE Ha MOBEPX-
Hoctd nouesl W=W, Cuuras, 4To BJakKHOCThL B 30HE
aspalnuy K MOMEHTY NOJHBa COOTBETCTBYET ycTaHOBHBLIE-
Mycsl NOJIOMEHHIO, NMpHIeM K KpaeBoH 3ajiave — PeLICHHIO
ypaBHenHs (12) npu ycaoBHAX:

u? ('{:;:'ﬂ i lIE'I:]'!
W (z; 0) = (2).

Ha pucyuke 8, a npeacrasieHsl NPOo(HIH BIAMKHOCTH
OJs cayvas, Korja HadajbHbid npoduab BBYHCAACTCA MO
dbopmyae (19) npu caeayolKX HCXOAHBIX AaHHbIX: a=10"%
b=23; c=104% W=0,35 W;=0,1;L,=2; ny=0,4.

[Ipepmnymine 3ajaud peltajHch HCXO[AS H3 TOro, 4TO Ha
NMOBePXHOCTH NOYBH HMedoch yeaosue: W (0, {)=W,=
=const.

[Ipu noaueax GoJsiee nNpaBHJAbLHO 3aAaBaTh pacxof Ha
OBEPXHOCTH MOYBH. B 3TOM cayuyae 3fiech CTaBHTCH YCJIO-
sue: g (0; {) =R (f) — noToxk BJarn Ha NMOBEPXHOCTH MOYBHI,
KOTOPHIH JOJKEH COOTBETCTBOBATHL 3aKoHy JlapcH, HJIH HHA-
ye 3aKoHy BnuThiBanua no A, H, Kocraxosy.

g<—KW) 2L,
dz

BrilleH3/I0KeHHBe YCJAOBHA MoryT OBITh 3amnHcaHbl
B BHIE

ow| . R{)—K(W)
02 | z=0 D'w)

| (20)

44



K stomy moGasasiorcs elle ABa yCJAOBHA:

Wiz 0)=19(2) }
W{L; f}= fly.

Pe3yabTaThl YHCACHHOrO pelieHia NpHBeJieH:E Ha PHCYH-
Ke 8, 6. Bxonubic JaHHBIC 3/18Ch:

D (W) =10-4¢""; K (W)= 10-5¢""
n,=0,4; ¥ (2) =0,3; R (¢)=0,06.

Ha ocnoBe npuseicHHON BLIlIEe METOAHKH pacuera Aad
sJieMeHTapHoro caoa no cevenuio ADD'A’ (pue. 6) momxuHo
OnpeAcanTh BpeMsl WHMHIABTPAIHK 10 TOrO MOMEHTA, NOKA
BJAMKHOCTh BO BCEM CJIOe A0 YPOBHSA TpyHTOBLIX BOJ (VIB)
ne pocturier Wons npwu sagannoit unduabrpalin Boas Ha
NOBCPXHOCTH MOYMBB, H KOJHUYECTBO BOALI, KOTOpOC HeoDX0-
AUMO Aas storo satpatuth. [Ipn nojgave BojAK cBepX 3TOro
KOJHuecTBa HHPHALTPAUMS CO3A4eT NMOTOK &i, KOTOPHIH A
¥I'B Buimme ana apennl Qopmupver apexamuuii crox .
AHAnu3HNpYA TPHBEJEHHBLIE PacueTh, MOMKHO cAenarth cje-
JYIOlLIHE BBIBOJAK:

ecqH BO BpeMs NOJHBA HE CTABHTCH 1@1b CO3AaTh NpO-
MBIBHEIE TOKH, TO HCOOXOAHMLIC NapaMeTphl BJAANHOCTH
B KopHeoOHTaeMol 3oHe MOryT ObITh o0eclieueHnbl B YKa3aH-
HBIX NMpHMepax oveHb GLICTPO, MOCae 4Yero Her HeobXoaHMO-
CTH NMPOAOAXKATHE HHPHALTPaUHIO, KoTOpas OyaeT yBeJaH4UH-
BaTh TOJBKO Pacxoj HeNpOAYKTHBHOI BJary;

ANA YCKOPEHHA MOBHILUEHHA BJAAXKHOCTH B 30HE a3pallui
Jo TITIB w nmocaegyiomero co3faHia NpOMBIBHBIX IDaBHTa-
ILHOHHBIX TOKOB MOKHO, HATIPHMEp, Mepej HAYaAJIOM NOJHBA
NOANHPATE APEHY, CTHMYINPYS yekopenne nogbema ¥IB u
KaMHJANAPHOA KaliMbl ¢ NOCAeAVIOUINM HANOXKeHHeM Ha Hee
noJauBA.

[Tocne obecrmeyeHHss MPOMLIBHON 10JH 3ajaya BJjarofne-
peHoca A0MMHA pellaThed A4 cAyyas ¢ nepeMeHHbBIM YpOB-
HeM TPYHTOBHIX BOJA NPH HaJAHWYHH RHGUALTpauuH. PaccMor-
PHM 3TY 3ajauy Aas 3yemeHTapHoro oGwema. Ilpun mepeme-
IeHHH CBOOOMHON NMOBEPXHOCTH 3AKOH e ABHIKEeHHS JOJMKeH
OnpefeaATECA H3 YpaBHeHHH JJd 30HB MOJHOrO HACHIICHHA
rpyHTA.

B srom cayuae, crporo ropops, safaya nepecraer OHTh
OfNOMepHOH, NPH BBIYHCJIEHHH BAAXKHOCTH B 30HE aspaltHu
B paccMOTpeHHE BBOJHTCA TOPH3OHTaJbHa&A KOODAHHATA X,

20
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®opma cBofOAHOH TOBEPXHOCTH OnpejenseTcd 3aBHCHMO-
eTbio Y=y (x, t). Hanpaeaas och 2 BEPTHKAJALHO BBEpX, 34-
NMHUIIEM YpaBHEHHE BJaronepexoca:

aw _ af aw K (W)
it 0z D) n‘z]+ dz &2

rae 2 € [y (x: L})].

[Myers T — unrepecyvioupit nac nepuoj HHGHIABTPAILHH,
[Mepefinem k OeapasMepHbiM NepeMeHHbIM:

L g '
I L—y(x;1) (23)
<€ [0; aa]; S€ [0; 1].
Toraa ypaenenne (22) nepenuuerca caeayiouum o06-
pasoM:
oW T* a dW
= W) —
= [L—y(x;0)])? ﬂs[D{ ) d$]+

T* aK (W)
[L—y(x; )] ds

4 o z—y(x:it)

iz (24)

CaegosatenbHo, 3Han y=y(x, f), MOXKHO NOCTABHTL
KpaeBylo 3ajauy Aas ypasHenus (24). -

B cayyae ofHOMEPHOTO NO FOPH3OHTAJIH MOTOKA TEHYEHHE
B 30HE NMOJHOTO HACHIULCHHA ONUCLInaeTcs ypaBHeHnueMm Dye-
CHHECKa:

P e T o)

rac A=h(x; {) —uanop xa csoGoAHoll nopepxuocTH (B AaHHOM cayyae
fl=yf.1*; f}.

PHCEMI}TPHM 3ajauy o nepeMelleHHH BJ1ard B 30He aspa-
UMM, KOIjla HHMKHAA TpaHuila npejcrasaser coboif pacre-
Katomuitcs Gvrop rpyntoselx soi. Hauwaasuas dopma Oyr-
pa — MmMoJy3/IJTHIIC,

Ipeacrapasns peiicHue ypapHenua (25) B pujae

h=(x; t) = A(6) + B(£) %, (26)

MOJAYUHM JABa OOBIKHOBEHHHIX Au(rpepeHuHaNIbHBIX ypaBHe-
HHA oTHocuTeasHo A(f) u B(f). Ilpu yuere nauaibHBIX YC-
JOBHIl MOJY4YHM DEelIeHHE B BHAe
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kx; £) = hy 1— x? =

(1+ﬁ 5 r)’{ ﬂ§(1+ﬁ S f)i
045 i nag n
<4 Kby N\~
- (46 2 )a ]
nih (I+E Ka, :‘) [ ( nag (27)
i ;.xag

Peuwinm yvpasuenne (24) npu y (x, {)=h (x; {), sanan-
HLX Gopmynoi (27)

W(l; ) = W,=0,35,
Wis; 0)=W,=0,2,
W{D; f} = -"Iﬁ:ﬂ,"l-.

[TosepxnocTs noyBLl 3ajaecrcs ycaosuem s=1, a ypo-
BeHb PPYHTOBLIX BOJA §=0,

Ocraabubie napamerpul: T*=10 cyr.; L=6 M; .I'!u=l M;
=4 Mm; pu=015 D(W)=104W wm*cyr; K(W) =
o= 1{}'5 eBw M!::}-*T,

Ha pucynxe 9, a npusenennt rpadmku BAaMKHOCTH JAIA
TOYKH x=0, 3aKoH ABMMKCHHN 3TON TOUKH onpeiesfsercs u3
ypaBHeHusa (27), ecan x=0. Ilpu pacrexkanun Gyrpa 3oHa
aspanun pacwupscercsds. Oanaxko OG.aarogaps NOANHTKE €O
CTOPOHBI I'PYHTOBBIX BOJ HHIKHSH YACTh 300L, NPHMLIKaIO-
masi K pacTexaiowemycs Oyrpy, HMeeT BoAOcO/epHanue,
6anskoe Kk Wpg. K momenty npemenu =6 cyT. BAaKHOCTD
B 30HC HCCKOARKO ETHﬁH.*lHﬂH[.’I}-'E‘TCH, H3MCHANACL AHUIL HE-
3HauuTeaLuo (mpumepno ma 0,001) npu paaeHeHwem pac-
TeKaHuwH Oyrpa.

Ha pucyuke 9, 6% npejacrapicHbl pe3yabTarsl pacyera
AAS cayuaeB, KOrjAa Ha 1IOBEPXHOCTH NOYBLl CTABUTCS Kpae-
BOE YCJIOBHE:

a.'lf-"
ds

R — K (W) £

P ) y(x; 0] (28)

COOTBCTCTBYIOLLEC MOCTYIVICHHIO BAATH H3BHC C 3aAaHHBIM
pacxogom R. OctaiapHble YCJAOBHA W OapaMeTPLl — NPCH-

* Pacyernl, ge:u. ALTATH KOTOpHX TpeicTasicun Ha pucynkax 7, B
i 9, sunomenu C. H. Hosoceasckiny.
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ﬂ:j - .‘...'-::;:::::-. a rj =

f 5 - -...'-._::::.-I. f .
s

b 15k

& 2r

! LM

Puc. 9. Tpodgman saamuoctn npu pactexanun Oyrpa ypopus rpynto-
BLIX BOA ANA ToukH x=0:
a — Gea yuera Hepiabrpauns; § — ¢ yueroM HHHABTPALNH.

nve. B mamem cayuae R=0,05 m/cyr. HauansHoe pacnpe-
nejende Bjaard 6panock Tak: npu s=1, W=0,1, a npn s=0,
W=0,4. Kak 1 B npeAsIAylLeM ciayuae, rpatHku NpHBEJeHb
JUIA BepuiHHBl 6yrpa, To ecTh AJs TOUKH X=0,

[Tpu ycraHOBHBIIEMCS ABHMKEHHH TPYHTOBBIX BOJ MOXK-
HO TPOBECTH HEeC/J0MKHBI KauyecTBeHHBI aHaJu3 npolecca
BJaronepexoca,

B ypasuenun (23) s € [1,0]. Beenem eue oauny sameny
MepeMEeHHBIX:

E=—(s—1). (29)
Torga ypaeuenue (24) nepennmm‘cn*
oW _ T
D (W
d= [L—y(xi7)]? -ﬂE{ f‘ }
= T* oK (W) (30)

L—y(xi=) o3

[Tyers npu t—>c0; y(x; T)—>yo(x).
Torpa uMecMm ypaBHeHHE YCTAHOBJCHHA:

T 9 fpw E‘E] ek A2 KW) _ o (a1
T | R (31)

Tak xak nepemeHHa#d X Mrpaer 3Jlech poJib napaMerpa,
TO 3T0 oOblKHOBeHHOe AnddepeHUHaNIbBHOE YPABHEHHE OTHO-
curenso W, [epennuiem ero rak:

S [ 20 3% —K[W}] 0. (31a)
05l L—yi(x) 05

DT0 BHIpaKeHHe OTJIHYAETCH OT YPaBHCHHS YCTaHOBJe-

HHA AMS NMOCTOAHHOrO YPOBHA TPYHTOBHIX BOA TOJBKO MHO-
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IKHTETeM : nepeg D (W), ITostomy MOXHO 3anu-
L — yo(x)

catTh pewiende ypapuenus (31) npu ycaoBuax:

dW__ R—K(W) 17 _ ol Wl evh ]
ds =k D (W) IL yﬂ(x)]! 14 | e=1 flg

be (32)
—[L="ydx)] (E—1)

e A0 o BN o
W = : ]n[(e C)e | .-:}' )

CiepoBaTe/IbHO, peCLUICHHE 3[eCh CYIMECTBEHHO 3aBHCHT
OT NnoBeAecHHA cBo00AHOH NOBEPXHOCTH.
Bosspaulasch K nepeMeHHOH 2, NOayunuM

2 (L —yo ()]

wﬂ—;-m[( e””“—%)e +§}. 33)

[1pH npOrHO3HPOBAHHH H3MEHEHHS BJAMHOCTH B 30HE
aspalHu BaXiHOe 3HaueHHe npHobperaer ycTaHOBJAeHWE Ma-
pamerpos D (W) u K(W). Meronuka ux onpejieieHus pas-
pab6orana 8 CAHUHMPH M. B. Bakaymunsiy u 10. A. I'ojb-
LEBLIM.

[Tepexons K peansuoit uHGuABTpaUHH HA (OHE TIOpH-
30HTaJBHOTO JpeHa:a B INEepHoJA NOAHBa, HANO YYecTb, 4TO
sTa 3ajaua npocrpaHcTBeHHas. CA0MKHOCTh ee BO3pacTaer
ellle H OT TOro, UTO MOJIOMKEHHE YPOBHA IPYHTOBLIX BOJ 3a-
BHCHT OT FHAPOreoJOrHYecKoro CTPOEHHs CpeAbl, MEXIpeH-
HOTO PACCTOSHMA, INYGHHBEI JipeHaka H ero KOHCTPYKIHH,
uuTencHBHocTH MHGuUAbTpauun U Ap. Taxum oGpasoM, BHYT-
pu ofaactn QuabTpanmuu Oy[eT CylLIecTBOBATh NOABHMKHASN
rpasuua, pasaeasouias aty o6aactTb Ha 30HBL IOJIHOTO H HE-
MOJIHOTO HACHIEHHA. 3aKOH e ABHMKEHHS 3TOH rpaHHLbl
zapanee HeusBecTeH. Jlaxe B cayduae, KOrfia sajaaiy MOMKHO
paccMaTpuBaTh KAaK JABYMEPHY10, BO3HHKAIOT 3HAUHTEIbHLIE
TPYAHOCTH IPH €C peanuH3alHi H3-3d HaJHYHA Pa3JIHUHBIX
ckopocTeft uAbTPanHN KaK QYHKLUHH KOOPAHHAT H BPEMEHH.
Hanpumep, B uenTpe MexApenns yenaxuenne o ITI1B scei
opouIaeMoif TOJUH H Havajlo GHOPMHUPOBAHHS NPOMBIEHOM
poau GYAYyT NPOHCXOAHTHL OblCTpee BCJAEACTBHE TOro, HTO
3jlech HE3HAUMTENBHBI CKOPOCTH (puabTpanun (HaMHOrO
MEHbIIE, YeM B 30He, NPHIeraoulei K Apeny).

Tounoe peleHue 3ajay ,[[pEHH}K]IﬂI‘ﬂ NnNoToKa B ﬂﬁlﬂ,ﬁh‘l
c/yyae MOAYUHTh OYeHb ¢JoxHO, ONHAKO B 3aBHCHMOCTH OT
FHAPOreoJOrHYECKHX M MeNHOPATHBHLIX YC/JAOBHH MOXKHO
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] NPHUMEHHTEL TY HJAH HHYKO Y-
POLIEHHYK) MaTeMaTHYEeCKYIO
“ PR L Moeqn, Broame otpaaomyio

oiiesird0 " (DHSHKY ABJEHHH, NpoHCXond-
IHX B MOPHCTOH cpeje.

B muccaenyemoit ofmactH
(QUALTPALHHR IPH NPOTHO3HPO-
BAHHH BOOAHOI'CO pEXXKHMA B 3a-
JaHHBIX TIpejie/iax ero HaMmeHe-
Puc. 10. Cxema K pacuery Ae- HHA BO3HHKalOT B3aHMOCBA-
Eﬂﬁﬂ-ﬁ'i:uf Hﬁ;iuﬂ:jxng;{ ﬂigﬂﬂmg- saHHble npobJeMsl, ANg pele-
o Haﬁ’ngm}__'}'ﬁ;m_ AEAPE  pus  KOTOPHIX  HeoGXOAHMO

YMeTh BHEIYHCAATH 3S((eKTHB-

HOE MEHAPEHHOE DPACCTOHAHHE,
riyOHHY ZIPEH C YYETOM HX HECOBEpPLICHCTBA, YPOBEHb I'PYH-
TOBBIX BOJI, JPCHAMHBIH CTOK, THAPOrec/iorHueckKue napa-
MeTphl H Ap. X onpenensior obLIYHO M3 pPEHMIEHHS COOTBET-
CTBYIOIIHX 0alaHCOBEIX YpaBHeHHHE ¢ YYETOM pe3yJbTaToBs
MOJIeBLIX H Ja00PaTOPHEIX HCCJEA0BaHHI,

[IpuMepsl pellenns 3ajay, OCHOBAHHBIX Ha (aTaHCOBHIX
yYpaBHeHHAX B JutdepenunancHon Gpopme npy GesHanopHoM
pexume QHAbTpauHH npHBeaeHbl B pabore ®, b. AGyranue-
Ba, M, B. Bagnymuua, §I. C. EpGexosa u ap. (1975).

PaccmorpuM niockyio 3apauy (puc. 10) o ABHKeHHH
Gyrpa TpYHTOBBIX BOJ, CTEKAIOUHX ¢ JpeHLl HA BOZOYNSpE,
npH Haaudun uHbuasTpauny (Bakaywmuu, 1964). Ock x Ha-
Mpap/ieHa M0 BOAOYNOPY, Ha paccTosiHuM 2L Apyr or Apyra
pasMelleHbl TOYEUHLIE FOPH3OHTaMbHLIE ApeHsl. [Ipeanoja-
FaeTcs, 4TO JPeHB NHTAITCA 3a CUeT HHPHALTPALMH, HH-
TEHCHBHOCTh KOTOpo# ofo3Hauaercs uepes e(x;1).

3anuueM ypaBHeHHE B BHJC!

OH 92H? :
I g M,

df i Ox* "

ITepexoass oT pa3sMepHBIX BEJHYHH K 6e3pasMepHBIM H
MpHHHMAaS

L X
fz{:* ""]:.a—-; = ‘r‘ o=

Hy

KH,
23

£,

MOJIYUHM YPaBHEHHE:
ot _ o | 2l
g o2 HIK

(34)

a0



3necs B kauecrse Hy moxkHO npuHaTh Joboe (pukcHpo-
BanHoe 3nauenne H=£0. Bubepem Ho=H (0, 0). ObGo3sna-

YHM BHIpAXEHHE e yepes (&, t), Toraa ypasnenue (34)

0
MOMHO 3alTHCATh Tak:

oh(k ) %R —_—
=0~ SS9, (35)

Byaem cuntath, 4ro (yHkums A(E, 1) YAOBAETBOpPHET
YPAaBHCHHIKO 3JIJIHIICA:

k(=) -
o LED g, (36)

rae B(t) —majas moayock 3AaMOca, Kotopas apaserca Qynkmueii ot T,
nogaexauelt onpeneaenio.

Pemny ypasnenue (36) otHOCHTEARHO

B =B (1— 3,

R =)=V 1—FB(). (37)
Us dopmyan (37) caeayer
oh (s =) T — 12dB(3),
d= Vl E dz '
PHE =) _ 9p2(q),
a2

OTKyAa

(38)

MoacTapnss BHILIEH310KEHHbLIE 3HAYEHHA STHX YaCTHBIX
NpoH3BOAHEIX B (hopmyay (35), moayunm

¥i— F"‘: {:} 2B (x) = £ (& 7). (39)

3aKoH HHOUILTPALUMH ONpefeJAeTcs M3 3TOro ypasHe-
uuA. [Ipu E=0 ypapnenue (39) sanuuercs Tak:

i% +2B (3) = f (0; =) £(0; %) >O0. (40)

Cunrtas, uro f(0; ) =dp=const, T0 ecTb B UEHTpE MEHK-
Apenbs HHQHALTPAUHOHHBIA pacxoj NOCTOAHEH, MOCJAE HH-
TerpupoBanus ypasuenua (40), noayunm

L 4 BBl (41)
I/E'I: . R‘.
B+
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[Tpu v=0 caenyer, uto h=1, B=1, Hcnonb3ys Hauans-
Hble ycaoBus, H3 dopmyasl (41) onpepensiem

gl =N
ve, V2-Va,
3aTeM H3 3TOro e BEIPayKeHHA NMOJydaeM:

V22—V

— 14" Vad — —

Blﬂs]/*u V_E +V d,
2 F-‘—*_. — .

leig™® Vad,« V 2 do

V2+Vd,

C nomompio ypasnenus (41) nomyunm

2V 24, V2V d

- T

hs ) =V1-F =— %
(5 )=V ]/2 = Fa A, (42)

R

[Tepexoas x npepeay B 370l (opMmyne npu 1—>oo, Haili-
JeM h?

To ecTb NpH YCTAHOBHBIIEMCS PEKHME KPHBAS ACNPECCHH
npuHEMaer GopMy 3JJHICA, ¢ NMOJIYOCAMH ‘/d_, n 1, uro
2

cosnanaer ¢ ¢opmoit Gyrpa B 3ajpaye B. A. Bacuanesa
(1955), KoTopas pelleHa B rHApPOMeXaHHYeCKOH NOCTaHOBKe

Ans veranopupuerocs pexuma. Gopmyay (42) mepennmenm
B pasMepHbIX BeJHYHHAX, OKOHYATEJbHO MMOJYYHM

= V |EH’I

tibig ™ VEH:.—-LVE

H{I; f:l="/2 e X (L2— x2) FPKH.; -+ LVE-
K B ;

l e EI ﬁHn— Lllfl'-

VEH, + LY &

rae £* — sHayeHAe HHQHALTPALHH B NEHTPE MEXAPEHbR.
02



Bonsmuaerso pemenuft moctpoeno Ans ypasHeHus Byc-
cHHecKAa TpPH PasJHYHBIX cnocofax ero JHHeapH3auHH®.
K num oTHocHTCH H H3BecTHoe pewenue C. @. AseppsinoBa
(1959), onpeneasiomee dopmy KpHBOM JempeccHH npu pa-
60Te rOPH3OHTAJBHOrO JIpeHaxka B ciayyae GaH3Koro sanera-
HHA BOJOYIOpa H HMelollee BHJ

ocd — [2n J1)ay
32 2’1 e
fi=Q
rae -
gB (B +8d,) ep
iy s @ (0 lg —,
L 4KT =0 TeTa 8 o

Tep — cpeanee snavenie rayOHHE FPYHTOBRIX RO A0 BOAOYMOPA; B—
MexApenioe paccroanue; d — AHAMeTp JApPCHH; [ — BpeM#; ¢ — HUTEN-
CHBHOCTB $HALTpaunH; @y — duasTpannonnoe CONpOTHBICHHE Ha BXOJA
B apeny; K — xoadpduument puasTpamn,

Jlns Bojoynopa, 3anerallero Ha HeorpaHH4ueHHO Tay-
Guite, TOUHOrO AHAJAHTHYCCKOrD pPEUICHHA JJIA ONpecieHus
opMul fAenpeccny TMPH HCYVCTAHOBUBIIEMCH pexuMe Guiabt-
paunu moka He umeercss. CyulecTByeT pax NpHOMHIKCHHBIX
pemenuii, 0 KOTopex OYAET CKA3aHO HHXKeE.

Ocranosumes Teneps Gojee AeTajNbHO HA (PH3KMKe U ana-
JiH3e SIBJCHHH, MPOHCXOAANIMX B MOYBOTPYHTE IIPH B3aHMO-
jeiterBun unduabTpauun (HenapeHus) ¢ rPYHTOBLIMH Boja-
M ¢ YUeTOM HX pacTexkanus Ha ¢oHe rOpH3OHTAJNBHOrO Ape-
HaMKa, 0 NPHBCACM P NPHONHKEHHBIX PeleHHH, MOCTPOCH-
HbIX HA OCHOBC MOJEBHX H TEOPETHYCCKHX HCCaeoBaHHil.

das cayyaq, naobpaxennoro Ha pucyHke 6, a, npu pa-
foTe CHCTEMATHYECKOTO FOPH3OHTAJLHOrO JApeHa:;a u pae-
HOMepHoil nHGUABTpanHN &; Ha yuacTKe O0"x=<1 (Bcaepct-
BHEe cHMMeTpuH BHOpana obaacts 0=Sx<!/») xopueoOurac-
Maa Toaua B cedenuu /—[ 3a paccmarpuRaeMhulii mepuoq
t; yraaxuaerca jao II[IB 6wierpee, uem B ceuennn [/—I/
RGJN3H ipenn 3a Bpemsa £ (/>1;). [Tocae goeTHenns Bpe-
MeHH f; B cevennn f—7/ unduawrpanua Oyaer sarpayHBaThCH
Ha CcO3JlaHHe Jl[]'EHE}I{HUI'D CTOkRa H NOABEMA VPOBHHA TpPYH-
TOBRIX BOJA. IIpn 3Tom Gyaer npoHcXoanTh MOCTENCHHOE VBe-
JHUCHHE JOJMH HHPUABTpAIHHY, HAYUIEH HA ApeHaMHBIH CTOK,
[Tpumem B KauecTBe pacyernoro ceuenne /—I, yynrwpas,
UTO TeM caMbiM OyACT co3/aBaThCH onpeje/eHinit Kosddu-
IHEHT 3anaca B pacuerax ApeHaa.

* Paasntue Hecaenosannit mo teopuum mastpauwe s CCCP, M,
«Hayxa», 1969.
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IlocTpoenHHE XapakTep B3auMOJefiCTBHA ApeHama H
OpPOLIEHHA ONpeleadeTca H TemM, YTO HHTCHCHBHOCTL HH-
(PHIBTPALHH 3aBHCHT B OCHOBHOM OT TEXHHKH IIOJHBA, OT
HAJIOMEeHHA ee HA cXemy JApeHaka. [Ipu JoIeBaHHH HH-
(hHIABTPAIHA MOMKeT OLITh NPHHATA paBHOMEPHOH B o6beMme
HHTEHCHBHOCTH JOM/JACBAHHA 32 €AHHHIY BPEMCHH 3a MHHY-
COM 9BallOTPAHCHHpALMH B nepHoJ noausa. [Tpu Goposako-
BOM NOJTHBRE ]"I]'.'rﬂlJ.ECC OCJOMHACTCH HE]]E.EHDMEPHDETBIG G-
JHBA MO AJHHe 60po3ALl B mpollecce Aoleranus cTpyH. 3jech
MOTYT NPeJACTABHTECH HECKONBKO COUeTAHMN JpeHaX)a H Tex-
HUKH noJauBa, PacuerHas HHHALTPALHS MOMKET 3JeCh NpH-
HHMAaTbCA HCXOAA H3 3aBHCHMOCTH, BBegedHod H. T, Jlak-
TAEBBIM

qf=a£m(%]d5+mx, (43)

rae a— wHpHua, Mexay Goposgamu; m(E) — KoawyecTBo BAArH, NpH
xofsuwenca na elHHUILY WHPHHE GOPO3AL B cedeHnH ¥=E& u NpoduILTpO-

BaBUIeficA B NoYBY 3a Bpems I; o — CpeflHee KHBOE ceneHHe cTpyH B Go-
posje uau ravOuia npH NOAHBE HAMYCKOM, ONpelenseMas 3MIHPHUECKO

3aBHCHMOCTRID ®=[(i, q); [ — yxnon OGopo3aw; g — pacxon, f— BpeMs;
X — aauua npofera CTPYH lla MOMeHT Bpemenn .

C noMolmpio pacdera MOMKHO ONPEACNHTE TOT KO3(p(hH-
IIHEHT 3amaca, KOTOPBIH noJyuaeM B napaMerpax JApeHaxa,

3AMEHAA HEPABHOMEPHVIO 3MIOPY HH(bH.‘TI:T]]ﬂI.T.HH. paBHOMECD-
HON HJA Kamaod cxXeMbl COYETAHHH ApPCHama H MNOJHBA

(puc. 11).

Hnsa cewenns [—[ (puc. 6, a) npu papnomepHOl HH-
(HABTPALUHH PACCMOTPHM Tenepb B3aHMOJAeHCTBHE BO Bpe-
MeHH paloTHl ApcHa)a H XoAa NOMHBOB Ans Ge3HamnopHOro
nuranua ([1>0).

ITpH OTCYTCTBHH OCaAKOB OT HAYAJa BEreTalHH J0 Tep-
BOro nojiuea (puc. 12) pacTeHHsa W nNoYBAa pacXoAylOT Ha
TPAHCMHPALHIO H HCMapeHHe 3amachl BJard noysel. B pe-
3yJabTaTe 3TOrO MOHHMKAETCA YPOBCGHB TPYHTOBBIX BOJ OT
ho<h yn0 /iy , WMeeTCs He3HAUHTEJNBHOE CYMMapHOE HCMa-
PEHHE H3 TPYHTOBLIX BOJ H MNOBHILIAETCHA MHHeEpaJH3alUHA
rpyHTOBEIX Bojt ot Co 10 Cp. B nepuoj, £, HaYHHAeTCH nep-
BHIl MOMHB, MpojoiKaomuiics no £, . B nepsom npubin-
HEHHH MOMKHO CUHTATh, YTO 3a BpeMsd fy A0 f;, YBIAKHACTCHA
MOJIHBHAA 30HA, B NPOLECCE KOTOPOr0 YPOBEHb I'PYHTOBBIX

BOX MOMKHO MPHHAThL HenoABHmKHBLIM. [Tocse 3TOro 4acTh HH-
(GHNBTPALLHOHHON BOALI &; HAET HA NOABEM YPOBHA TFPYHTO-
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Puc. 11, Cxemul coueTanus apenanxa u TEXHHKH NOJIHBA:

I — nonepenmag cuMMerpuunan; [/ — nonepeqnan wecummerpuunas; J/ — npo-
AoasHo-nonepeunax: JV — npoaoasHan: g — naaw: O — papes; § — HETCHCHBHOCTE
mnhHabTpae (3nwpa); [/ — Jdomok; & — Apenn; 3 — HanpapaciMe NoaNsm,
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Puc. 12. JlunaMiga rpynTOBMX BOA, MHUCPAAHIAUMM, HCMADCHHA M Ape-
HaMHOrO CTOKa NpH Opollenns Ha done Apenaxa:

E — unTencupHocTs noansa; b — ypoBtHs rpyHTOBNIX BOA; H — ncnapenne:; M —
Apenamunl crox: C — munepasanssuun rpyiToBWxX BOI.

BHIX BOA A0 /i, >Ny, Jlpyras uwacte Gyser (opMHPOBATH
ApeHaxHbIll CTOK, KOTOPLIH HauHHAETCA Nocje NpEBLIILIEHHA
YPOBHeM TPYHTOBHIX BOJ pabodeH oTMeTkm apenama h, W
AOCTHraeT MakKCHMyMa q}‘ ﬂpH OKOHYaHHH NOJIHBA, 3aTeM

NOCTENEHHO YMEHbIIACTCA B MEKIOJIHBHON NepHoi no mepe
CHHIKEHHS YPOBHA TPYHTOBHIX BOA. B 3toT e mepuoj name-
HAeTCA MHHEpandH3alusg TPYHTOBHX BOJ NPH NONajiaHHH
B HHX HHQHIBLTPYIOUIHXCA BOA H ApenaxHoro croka xo C}.

B nepuos HHOUABTPALUMHE COMEHAKOIJIEHHS B 30HE a3palHi
MNOYBOI'PYHTOB HeE HEﬁﬂ!ﬂ,ﬂ.ﬂET{:H, TdK KaK BOCXOAfAlLLHe TOKH
ﬂ"l‘ﬁﬂ{.’lﬂ. BOABl PAaCTEHHAMH H HCIMapCcHHEM H3 IOYMBEI mora-
IAITCA HHCXOAALUIMMH ToKami Bojonoaaun O;. Hcnapenne
H3 FPYHTOBLIX BOJ HaYHHACTCA NOCJE MpeKpalleHHd MepBoro
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nonusa. [Ipn 5TOM ypOBeHb FPYHTOBHLIX BOJ CHHIKAETCH OT
fix, n0 K} 3a Bpema or fy, A0 £, NOJA BAMAHHCM Pacxojio-
BAHHSA FPYHTOBLIX BOJ HA HCNApeHHe, pacTeKaHHs HHOHALT-

pauunorHoro Oyrpa u ApeHaxHoro pacxona. Munepannsauuns
rpyRTOBLIX BoA nosnmaercs or C, Ao C2. Jlanee Bech

IUHKJ MOBTOPAETCA aHAaJOrMYHO nepsomy noausy. Bananc
HHpHABTPYIOULEficst BOAW 3a NepBuift NMOJAHB MOMKeT OBLITh
3anHcaH Tak:

i {

¥y

L Ky
1 =t = F[Ms{.r, ) dt + j’ gudt, (44)
( ¢

4 0

0, iy

rAe q — ApeHamHuil CTOK, NPHXOAAURICA HA eAHHHILY NIOWAAH B naa-
we bL; b w L—mmpusa mu AamHa paccmarpuBaemoii  06nacTH;
Ah (x, 1) —npupamenue YPOBHA TPYNTORWX Boa mpm f, <I<!_
f, — bpeMma navana cpaGoTkm Apenaxma (fo, <f, <?, ).

L
E{Mtx. ) dx= (b, — ho) L. (45)

W3 popmyant (44) caenyer, uro o t<t,

‘e, r

L Yﬁiﬂ'f:‘ r|A Ay (x, ) dx==p (b, — x,) L.
}“1 0
Orcioia
L
P e L S
& L T o

rae Aliy(x, {) — npupatiesie ypopHa rpynToBLX pon npu fy, <f<i, or
ho, no hq,. |

[Tpu ¢,, <t <t,, 3aMeHHB JipeHaKHbI CTOK €ro cpes-
HUM 3HaUeHHeM <§y>>, MOJYYHM

fx

<G> (b — 1) = L \edt — plh— hy),

t"ﬁ
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t

'

it~ — 6, )

!
<G> =—2 , (47)
te, —1,,

Ecin napaMerpsl ApeHa)<a H3BECTHBI, ONpeAeJeHHE §x
H hy, He NMpeicTaBjsieT TPyJa, TAK KaK H3 XapaKTepPHCTHKH
CaMOro JIpEHaMKa MOXKHO NOJYYHTh YPaBHEHHE B 3aBHCHMO-
CTH OT €ro napameTpoB (rayOHHE, MeXAPEHHOro paccTos-
HHSI, THIPOreOJIOrHYEeCKOr0 CTPOEHHS), BOCNOJb30OBABIIHCS,
Hanpumep, H3BecTHHMH (Qopmynamu C, @, AsepbanoBa 111
OAHOPOJAHOTO mJaacTa TPH HerJyOoKOM 3ajeraHud BOJO-
ynopa.

[Tocse nmpekpallleHHs NMOJHBA HACTYNAET MEXKIOJHBHOH
nepHoA H oOpaTHLIH TAKT HEeyCTAHOBHBIUEroCs pPeXHMAa pa-
0OTHl ApeHa)<a, XapaKTepH3YIOLIErocs BO3AEHCTBHEM Tpex
(hakTOpPOB: HCNMAPEHHN, PACTEKAHHS M JIPEHAMHOTO CTOKA,

Jlas pocrarouno rayboKoro BoAoynopa, HCXOAS M3 psaja
Aonyulenui, X, M, XaMMaX nonyyua BolpameHue

—
H=Hge (48)
Fie o= =K T s i/ — nanop ua apene B MoOMeHT BpeMenH [;
[l 14+ —
e ﬂg( + w)
Hy—nanop ma gapede B HayaAbHBIH NEpHOL; 7 — pagEyc JApeHamHOoN

';él}'ﬁu; B — Ko3dbuumenT BoRoOTAAUM; 2[ — MeMJpeHHOe paccTORHHE;
— KosthruHenT PHALTPALHH,

Ananoruynoe pewenue paer IT. . Juaeman ans pac-
XOJ10B!
e, n2Kd

.

- ¢
g 2,8l

TAC o H ¢ — COOTBETCTBEHHO pacxoAl ApcHama npu =0 ux 10,

log

Chneayer OTMETHTb, UTO JABe TNochefanue (GoOpMyJanl He
YUHTBIBAIOT HCIIApEHHE.

A. fI. Onefinuk u B. [1. Hacukosckuit (1969) npeanoxu-
JH METOJAHKY pacuera CHCTEMATHYECKOro JHHeHAHOro ropH-
30HTAJNBHOTO JPeHdXKa C YYETOM MCHNAapeHHs AJs HeycTaHo-
BHBLIeHCS (QHIBTPALHH, 110 KOTOPOH NpepLllUeHHe TOYKH -
NPecCHOHHOH KPHBOH NOCPefHHE MeXApPeHbA ONpeAeNsercs
no npubaHKeHROH hopMyJe
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EL}

T 32 {E)! mg)

h(&)=h+(h—h)B,(F) —
a NPUTOK B JIpeHy — MO YPaBHEHHIO

g(6) == (h— hJoi® +2L[1—p: D], (50)

rae p u p— xosduunenta, 3apucawme or I=(T/ul? n napaserpa ne-
copepuencTsa apexama C=L/2D.

[TonbiTKY OAHOBPEMEHHO Y4CCTh M CYMMAPHOE HCHAPCHHE
H ApeHaxHblil CTOK A5 uentpa memapenns geqaan A. M. Coi-
(pep, NMPHHAB YPOBeHb TPYHTOBHIX BOJ B mpouecce MojnBa
NOCTOAHHBIM.

B atux (opmyaax upejinojaraercd, Yto ucnapenue M
TPAHCMHPALHS HENOCPEACTBCHHO CPa3y BO3JEHCTBYIOT Ha
}’IJGB-EHI: TPFHTGEHH BOO H CHHXAKT €ro, npHueM HHTEHCHB-
HOCTb 3TOr0 BJAHAHHA YMeHblIIAeTCs no mepe cpabOTKH.

Ha6mogenus B. A. JIyXoBHoro 3a XapakTepoMm CHHIKe-
HHS YDOBHA TPYHTOBLIX BOJ TOKAa3ajH, YTO B HayajbHbIi
NepHOZ MAKCHMAJbHBEI HakAoH Kpupoit Ah=f(f) wnabalo-
JlaeTcd He nocJe NpeKkpauicHus MoJHBa, Kak cJaeaonano Ol
H3 TPOCTOr0 CJOMKEHHS CKOPOCTEH CHHIKEHHH, 4 HECKOJBKO
nose. Iro o6 bACHAESTCA TEM, UTO B NMEPBHI MEpHOA MOC/C
3aBepUICHHsA TNOJHBA BJArd H3 30HL A3PAUHH HHTCHCHBHO
pacxoayercd B OCHOBHOM Ha
HCMapeHHe M YacTHYHO Ha [~ h—
rpaHcnupauunio, Ipu BaaxHo-
cti Huwe [IIIB B mpegenax
yBJAAKHEHHA KalnuJafapuas ;.
KafiMa HAYMHACT NOJACACHIBATH
BJAry H3 TPYHTOBBIX BOJ, BH- ?
3HBAA CHHMKEHHE HX YPOBHS -4
(puc. 13). 3 g e

B OGoabuuHCTBE CYIIECT- B
BYIOILHX B HaLIeH cTpaHe H 3a |
pyfesoM METOAHK pacuera ju

Xoja CYMMapHOTro HCIApeHHHA
Puc. 13. Dddext sanasauipauus
B. S4BHCHMOCTH OT YPOBHA TeMNoB cpaboOTKH YPOBHE TPYHTO-
FPYHTOBBIX BOJ NDHHHUMAETCH, pux pop nocae npekpautents no-
4yTO Ha cO3JaHHe BepTHKaJb- ausa B copxode Ne 7 [oaoanoi
HBIX [OTOKOB BJIATH BBEPX %TE"uH:Haln R i S
— ne
OJAHHAKOBO BJHAIOT H (QH3H-  ypopua rpyToRx oA 2 — pacucr:
= HiA EPpUBAH, — OTMETHEM ApcHasas
YECKOC HCMMAPCHHE H TpaHCITH { —nomuanol mepHon; [,— NepioR
pauus. T0 B ONPEACACHHOH  sanasausamns.

¢, Cyman

a ! BEENEEE R EE

t-
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CTeNeHH CNpaBe/HBO AMAf KyJAbTYp CIJOMIHOrO cesa (miue-
HHILA, JIOLEPHA H AP.), HO AJ8 KYJAbTYpP NponaimHslx, ocoGen-
HO WHPOKOPAAHLIX, TAKOE AONMYUICHHE HeNnpHeMJaeMo,

B pa6orax C. ®. Asepranopa, C. H. Xapuenko, A. H. by-
AATOBCKOrO H APYTHX HCMapeHHe H TpPaHCOHpalHd CYHTA-
I0TCA AeHCTBYIOUIMMH € TOBEPXHOCTH 3eMJIH M paccMaTp-
BAlOTCS B BHAE OJAHOrO 4JeHa — CYMMAapHOrO HCHMapeHHs.
¥ C. Poyaunca, B. lnandrapaa, I1. Paarca dusunueckoe
HCIapeHHe OTJAeNseTcsi OT TpaHcnmupauuu: nepsoe (Quanye-
CKOEe HCMapeHHe) NMPHHHMAaeTcs ACHCTBYIOUHM C MOBEPXHO-
CTH 3eMJIH, a BTopoe (TpaHCIHpauusa) paBHOMEPHO pacnpe-
AeJeH0 Mo MJACLIaAH, HO HHTEHCHBHOCTb €ro H3MEHAETCH Mo
rayGHHE 2, IPH 3TOM pacnpejejeHne HHTEHCHBHOCTH oTGOpa
BJard KOPHAMH COOTBETCTBYET CJeAyiolleli 3aBHCHMOCTH!

Tp -
A - Exp( a)‘

rae 8§ — rayGuna pacnpocTpaHenus KOPHEBOM 30HEL

ITo-uHOMY HHTEHCHBHOCTb orTOOpa BjaarH KOPHEBOH CH-
cremoit 6una paccunrana A, M. TonobanoBniM Ha ocHOBa-
HHH AH(pdepeHIHANLHOrNO YPaBHEHHS NPH ONpeJe/IeHHEIX Ha-
YaJbHBIX H TPAHHYHBIX YCJOBHAX:

o d off
Co— =— — | —e
“ ot de X", oF =
rie Cu — xoadbduunent saaroémxoctn; Cwo=0W/dn (npn moaHoM HaCH-
meHHH Cw=0); Ko — K03Q}HUHEHT BIaronpoBOAHOCTH, NPHHATHA HM
no C. ®. AsepbaHOBY; £, — HHTEHCHBHOCTE OTGOpa BJarH KOPHAMH

pactenuit (pasmepHocTh: lfCyTKM), NpPHHATAR no rAyGHHe Ha KaMAWH
MOMEHT NPONOPUHOHAALHO BAAKHOCTH nouys W,

Cymmaproe BogonorpelbjeHHEe NPONAlIHBEIX KYJAbLTYP H,
B YAaCTHOCTH, XJIONYaTHHKA, COCTOsIlEe H3 HCINApeHH:
H TpaHCNHpALHH, B NPOLECcce pocTa pacTeHHH HIMeHsieTcH,
BO3PACTad OT Hayaja BEreTalunH K NMepHOAY MaccoBoro Iige-
teHHa (puc, 14). [Tpu stom uamensaercss H B3aHMOOTHOILEHHE
MEMXJY HCnapeHHeM H TpaHcnupauueii. Joxas nepporo yMeHb-
HIaeTcs M0 Mepe YBeJHYEeHHA 3aTeHeHHs NOBEPXHOCTH NMOYBH,
a Joas BTOPOro YBeJHUHBAETCA MNPONOPUHOHAJNLHO poOCTY
NJAOILAAH AKTHBHOH NMOBEPXHOCTH KOpHeH, KOTOpYylo npuGau-
HEHHO MOXMKHO 3aMEHHTh AKTHBHON Maccoil KopHeil,

Hcnapenne ompeaensieTcsi NMOTOKOM TenJa, NPOHHKA0-
ILHM HeNoCpeJCTBEHHO [0 MOBEPXHOCTH HCIapAeMOH BOJH,
H BOJOOTAAYeil MOYBL NPH Pa3JHYHON BJANKHOCTH.
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Bexadus Havans f{ﬂ:mrw: Packpaimue
Pymonsouuy Kagooavex

Anpess  Mad  Hawe . Hwne  Abegem Cewmubps Oxmabpe

EArarirarardrararirarariraravirararivarara

Puc. 14. Iunamuga nenapenns (/) ® Tpamcmn amm {2} Ha MoceBax
xJaongaTHHka B Tonoanod crenn (coBxoa Me la, 1976 r.)

PaGoramu A. B. JImkosa, C. B. Hepnuna, A. ®@. Uyanos-
ckoro u A. II. '1006yca ycTanoBjeHo, YTO NMPH BJAMKHOCTH,
npessimatouiei [TT1B, uenapenne ¢ nopepxuocru BOAHEIX Ya-
CTHI{ Ha NMOBEPXHOCTH NOYBBI [OCTOAHHO H XapaKTepH3yeTcs
BEJIHYHHOM

__ _DpM(1—S,)
L Rrxﬂ L {51)

rae D — kosdduunent anddysun napa s poaayxe; Xo— npusesennas
TOJAUHIA MOBEPXHOCTHOrO MOrpaHHYHOro CA0H; p, — NapuHajbHOe AaBje-
HHE HACHLILEHHOro napa npu Temnepatype sosayxa T; M — macca rpamm-
MOJEKY BOAM; Sg— OTHOCHTENbHAS BJAAMHOCTL BO3AyXxa; R — yHueep-
cajbHAas rasopas MOCTOSHHAS,

Ilpr sTom mouBa mpejcrasafercs 3ech KaK OAHOPOAHOE
KalHAJIAPHO-NIOPHCTOE TeJO ¢ PABHOMEPHHIM pacrnpejee-
HHEM BJIard, ¢ BepTHKAJbLHOH HanpaB/JIeHHOCTBIO KamHJJsd-
poB (npouecc H30TEPMHYECKHI).

C. B. Hepnun u A. @, Uypnoeckuit (1975) necnemonann
TaKkke Bonpoc o6 HHTEHCHBHOCTH MCNAPEHHS JANS MHOrOCTY-
NeHYaTelX CTPYKTYpP, KOrAa Cpefla COCTOHT H3 KalHJJspOB
pPasNTHYHBIX pa3MepoB (MeaKkHX M KpynuuiX). B uacTHocTH,
OHH IIOKa3a/H, 4TO AJA NOYB ONPeAeJEHHON CTPYKTYpPhHl Teo-
peTHYecKHe H IKCNEePHMEHTAJbHLIC 3aBHCHMOCTH OTHOCH-
TeJbHOH HHTEHCHBHOCTH HCIIAPEHHS OT CpejHel BJaXKHOCTH
AJS KanWIspHOR MOJEAH AAIOT Y/IOBJIETBOPHTENLHOE COB-
najaenue,
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Oaunako, ecTeCTBEHHO, A MHOTHX peasibHLIX MOYB ¢ Mpo-
H3BOJILHLIM pacnpeieesHueM KanuwijisipoB 3aBHCHMOCTH He-
napeHus, HanpuMep, KaK PYHKUHH BJIaXKHOCTH, MOTYT HMETh
pasuyHbIi BHI, HCXOAA H3 NapaMeTpPOB Cpeibl.

[TostoMy ANsi aHAJWTHYECKOTO pelleHHs 3ajady BJjaro-
COJIENEepPeHOCa YacTo NPHXOAHTCA YCTAHABJAHBATL BHL (YHK-
LHOHAJBHON CBA3H MEMXAY PA3JHYHBIMH (PH3HYECKHMH BeJH-
YHHAMH, TNOJAVYCHHBIMH HAa OCHOBE 3KCNepHMEHTa B OIl-
pelleieHHOM HHTepBaje BPEMEHH H TNPOCTPaHCTBA A
NPOrHO3UPOBAHUS H3IMEHEHHA PAasiNHYHBIX XapaKTePHCTHK
MPOTEKawILero npolecca BHe 3Toro Huteppana®*. Hanpumep,

W_WEE

B Npejeax To4-
Wine— ua)
HOCTH 3KCMEepHMeHTa ONHCLIBAETCH B BHAe Cjeaywolleil IKe-
MOHEHUHAaJALHOH 3aBHcHMocTH (pue. 15):

3 (5) = 0,0043 (e —1), (52)

DYHKUHOHAABHAS CBA3b O = f(

W—Wgy

rae &= :
Whng— Waa
HPHHHM&H, yTo H[‘.HHPEHHE Cc II'E]BE]}:{HII}ETH MNOYBLI I]]_]'ﬂ-

NOPUHOHANBLHO HHTEHCHBHOCTH BOJOOTAAYH 33 HEKOTOPBIH
KOHCUHBI NPOMCHKYTOK BPeMEHH, 3anHcbiBaem

E () = A (e**—1). (53)

ITon neficteuem TensoBoro notoka npu §<1 ocpejHen-
Hblil KanuaaspHbli GPOHT nepemellaeTcsa BHH3 Ha rayo6H-
HY hi. BcaencteHe yMeHBLIEHHS TEMMepaTypsl B 3aBHCHMO-
CTH OT I:‘.-‘l}"ﬁHHH 30HBI A3palHH HHTEHCHBHOCTL HCMNAPCHHA
najpaer. Cuntag, 4T0 HHTEHCHBHOCTbL HCNaPeHHA JHHEHHO ma-
Jaet ¢ ray6urofl, MOMKHO HanucaTth

Eﬂ{z, ,f} = A (35'3'5_1) {l— BE) ﬂ} A é ’&11
rme A u B — HeKOTOpHe KOHCTaHTH,

PaHee yie mokasaHo, UTO HCNApeHHE HeNoCpeACTBeHHO
cpasy e He CHHMKaeT ypopens rpyHroBusix soi. [lepsona-
4aJIbHO OHO PacXOAYeT 3anachl BJard M3 NOYBH J0 TeX Nop,

noka QpouT Henapswouweiics Baaru 3a spema f, He nepeme-

* [Tpu peaamsanun MatematHdeckol Momean na I3BM jpocrarouno
BO MHOTHX cayu4asax HCNOIL3IOBATL TOJALRO Tﬂﬁ.'lllﬂ,}' EHITHEPIIH{'IITH.'IHIHE:
JAAHHHX.
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CTHTCH [0 TAKOTO COCTOAHHA Kanmua-
JApHOH  Kaitmpl, obycaosaennoit 49 '
VpOBHEM IPYHTOBHIX BOJ, MPH KOTO-
POM HHTEHCHBHOCTE KaNHJJIAPHOTO
nopcoca S=f(hy) He ypaBHOBeCcHT- 4}
CS HHTEHCHBHOCTBIO CYMMAapHOI0
HCrapens. ;
Tpancnupauus BAArH KOPHAMH
pacTeHHd NpH TAKOH CXéMe BHOCHT
SHAUHTENIHOE YCHOMKHEHHE B HCCAC b0 5 [osg oy
fOBAHHS, OCOOEHHO NPH NPONAll-  oyaapyoii cRA3H HHTEHCHB-
HEIX KyabTypax (xaomok). C. @. woctn  BojooTAasn o7
Apepranos, A. M. TonosaHoB M BIaXHOCTH NOYBM LA

; _ rpyntor lonoauoit crenu
I0. H. Hukoascxnit (1974) B noc NPH BAAMKIOCTH 32BANAHKA

JefiHee BpeMs NPeLIOKHIN I Ol- 74 y npexeanHoit noJesoil
peleJieHHs TPAHCHHPALWH BbIPA-  paaroemkocTn 29,5%.

AMCHHC

=
L= -
T

o 9z g% 45 07 F

=

=

W—Wga f/ W—Wg,

Ey=E, ———— J"(w, —> dz) dz.
B B3 . e B3

to

Oaraxko OHO YYHTHIBaeT ToAbLKo TayvOuHy KopueoOHTae-
MOH 30HBI H He YYHTHBaET (PaKTHYCCKOE pacipeieseHie Kop-
HeH B aKTHBRHOR 30He. [TosTomy GyaeM cunrath, Kak ¥. C. Po-
vauns u I1. Paarce, 4yT0 HHTEHCHBHOCTL TPAaHCIHPALHH BJArH
KOpHAMHK TPH HAaCHILIEHHOM TMOYBOTPYHTE pacnpeaeneHa
B NepBOM NPHGIMHMKEHHH COOTBETCTBEHHO PACTIPOCTPAHEHUIO
obuieit Maccsl KopHeit no rayoune. IIpu Baare, oTAHYHON OT
Whns, HUTeHCHBHOCTL TpaHCIUpaLUH CHHAKACTCHA Tak IKe,
KaK HMHTEHCHBHOCTL BOJOOTHAYH TOYBOTPYHTOB, IO 3IKCIO-
HEeHTe.

HageeTHo, uto onTuManbHOE Bojonotrpedacuue, Gau3koe
K MOTEHLHAJbHOH 3IBANOTPAHCNHPALLHH, COOTBETCTBYET CO-
CTOAHHIO, Korjga ==15% KopHeli HaxoauTcA B 30HE a9palHH.
JInA KaKa0ro pacTeHHs W ONPEAeeHHOro NepHoia BPeMeHH
MOTEHUHAABHYIO TpaHcnupauno E, MOMHO ONpeJe]HTh Kak
GyHKIHIO aKTHBHON paauanuu R u crajuu pasBHTHA pacTe-
HHH, COOTBETCTBYIOULYIO COCTOAHMIO, IPH KoTopoM 159% mac-
CHl KOpHEit (M;) HaXOANTCA B 30HC a3palllH, a OCTalLHbIe —
B 30He BJAXKHOCTH, paBHOH HAH OoJbllUe npejenbHOH moge-
BOH BjaHocTH. Toraa mnorteHumHaJaLHAS TPaHCHHDALHS
MOKeT OLITh NpeACTaB/IeHa KaK
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E, () =/ (R; F.) = 0,85, j' m, (2) dz, (54)

rie .F;. — obuan naouan. JAHCTOROM NOBCPXHOCTH] ﬁo—HIIT'EI[EIIBHﬂCTh
BoAcOTAAYH noussl npH Wpnnp ; 20 — rayGuia Kopresoit 301,

[Tpu Braxuoctn Huxe ITI1B u npu HeanaunTeabHol Aoe

MacCChl HﬂpHEﬁ B NNOYBe C YUEeTOM 3aKOHA H3MCHEHHH HHTEeH-
CHBHOCTH BOAOOTOAYH INOYUB MOMHO HAlIHCATL

<W>-W
: 3 5;3“? —w
E(t, W)=E, " ¢ "m8”7m_1) (55

rae <W> —cpeansa BJIAKHOCTE B Npefesax KopueoGHTaeMmoro /07,
hy — NONA KOpHEBOR Macck, AeXalleii B yBAAMHEHHO 30He,

3Has 3aKOH H3MEHEeHHS MacChl KOpHell NpH pasHsiX cno-
cobax NOJAHBA H PasJHYHON MHHEPaAH3aUHH TPYHTOBHIX
BOJ, BJIAXKHOCTh NOYBOTPYHTOB H MOTEHUHAJLHYIO TPaHCHH-
palHio, MOKHO HAHTH QAKTHYECKYIO TPAHCHHpPAUHIO H HCna-
perne AJaA Kax o (pasbl passuTHA pacTeHHIl, COOTBETCTBYIO-
IHe KOHILY IOJHBA.

Torna nepuon £y, <t <f,, nonmen GLITh onpejesen ns
BeIpa)<eHns (53) ¢ yueToM MHTCHCHBHOCTH McnapeHus, GJanu3-
Kot B sToT mepuog K Ep, (f), B cioe ot Bepxa KanuanspHoil
KaHMBl J10 mosepxHocTH 3emyH. C ydeToM Maccul KopHeil,
PACHOJOMKEHHBIX BHIIE KANHJAJAAPHOH KafiMEI, HMeeM

Zy=—hk J ¢

K ki
"t (E, (adt,  (56)
4 -fn

Ki
h[a W dz =J E, (¢) dt +

ﬂl I
Mt y— Ny

ULF
KAMHAAAPHON KafiMbl,

rae — Ronf oluwef mMaccs Kophefi, JeXallHX Bhillie 30HL

O6utee e H3MeHEHHE YPOBHA IPYHTOBLIX BOJ 32 M-
110JIHBHOM TIepHOX GyAeT NMPOHCXOAHTH, KaK FOBOPHJIOCH Bhi-

ure, MojA AeHCTBHEM TpeX (aKkTOpOB: APeHAKHOro CTOKA, pac-
TEeKaHuA H 3BanoTpancnupaunn, Toraa

f-ll ll; !ll

j g, dt + m_;;:ij Updt 4 jl{En + Ep) dt = (b —hy).
ey e . 67)
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[lepBuiit WHTErpas 3aBHCHT OT Hanopa Haj JipeHof, co-
3JlaBaeMoro ypoBHEM TFPYHTOBHLIX BOJ, H OT T'HApOreoJoruye-
CKMX YCJIOBHil, BTOPOil onpejensieTcsl CKOPOCTLIO CHHXEHHS
YPOBHS IPYHTOBBIX BOJ TIOJA JACHCTBHEM HCMAPEHHS H TpaHC-
NMHPALHH, TO €CTh 3ABHCHT OT HCNAPAEMOCTH, KJIHMATHIECKHX
YCJOBHH H BOAHO-(DH3HUECKHX CBOHCTB MOYBHI, XapaKTePHBIX
IAASl NAHHOH MCCTHOCTH; HAKOHEIl, HHTEHCHBHOCTD pacTcKa-
HAA (Tpetuil nuTerpan) ecth PYHKINA B3aHMOLelicTBHA TeX-
HHKH ITOJIHBA, MNOJOYKEHHA JpeHa)a M YPOBHA TPYHTO-
BHIX BOJ.

Ha6moaenns apTopoB B HATYPHBIX YCJIOBHAX NMOKA3aJH,
YTO B pasHble NMEPHOIL HHTCHCHBHOCTL JICHCTBHS Tpex yKa-
3aHHBIX COCTABAAIONIMX pasJiHYHA: B NePBHA NOJAHB ompe-
aeasiiounlas BeJHYHHA — pacTexkanne GuasTpauHoHHoro 6yr-
pa, BO BTOpPOH — pacTekaHue, HCMapeHHe W YACTHUYHO jpe-
HaM; B TpeTHil W NMoCACAYIOUMA MNOJHBEL—B OCHOBHOM
JpeHax. '

B nepsoM npuOaHMKeHMH AM8 KaXkKAOTo 3HAUCHHA My,

B KaXAHA MOMeHT [; mocsie npeKpalleHHs NOJHBA MOXHO
HafiTh sHavenns ¢y = flhx, ); (E,+ E))=f(h=,)un U, =

=/f(hx,), nenonnaya Qopmyabl YCTAHOBHBILErOCH pexiMa

(GHIABTPALHH.

Oanako Takoil M0AX04 JaCT 3HAUYHTEILHBIE NOTPELIHOCTH
B OnpejeJenHH APeHaXKHoT0 CTOKa.

B naunnoii rnase 6un pacemorpensl ocobennoctn pabo-
THl JipeHaxa B HauboJee CJONKHOM MO METO[HKe pacuera
sKenayaTanuonHom nepuone. Pabora apenaxa B Mejaunopa-

THBHBII MepHoJ B nNpoiecce NPOMBIBOK OyAeT H3J0MKeHa
B rjaee 7.

OcTaHoBHMCH Teneph HA 3aKOHOMEDHOCTSIX COJIEMEpeHO-
ca Ha (pOHE ropH3OHTAJNLHOrO JpeHaa.

Coaenepenoc ma ¢ore ropnzoHTAIBHOrO
JpeHaka B HKIIyaTarMoHHBIl ITepHoj

I euxeHue codefl B nouse NPOHCXOJAHT BCJACACTBHE mepe-
MElleHH HX C PACTBOPAMH KOHBEKTHBHBIM cnocoboM u nud-
(y3HOHHBEIM 3a cueT pa3sHOCTH KOHIleHTpalHH. KonBeKTHBHEIIT
NepeHoe coJci B pacTBOpax NPOHCXOAHT NPH ABHKEHHH MH-
HEPAJIH30BAHHLIX TPYHTOBHIX BOJ, H3MCHEHHH HX YpPOBHA,
NpH Mnojaye OPOCHTENLHOH BOALI B MOYBY, HH(PHJAbTpAaLUH
ocafikoB H Ap. CyulecTBEHHOE BJHAHHE HA COJCNEpeHoc
B TIOYBE OKa3bIBAIOT NpoLeccH copOIHH,

J 3axaz 6102 . 65



3aKOHOMEPHOCTH coJiellepeHoca B MOYBE YCTAHOBJICHL Ha
OCHOBE INPeANnoJOXKeHHH O paBHOMEPHOM XapakTepe ee no-
pHCTON CTPYKTYpH. 3aeck notok Anddysuu onpepensercs

Koa(ppuunentoM monexkynsapHod audpysuu Dy u rpapuen-
TOM KOHUeHTpauui C:

j:_Dﬂ-—?.Ci

a camy BeanuuHy Do wacto BHIOMpPAIOT B BHAE IKCNOHEHILH-
aJIbHOH 3aBHCHMOCTH OT BJAMXHOCTH

Dy=aexp (B W),

rAe o H p — sxcnepumentanbiibie Koncrtaut (B=10; a=0,001--0,005).

M3eecten paa pewennil, onucuBalomux ABHKeHHe codeil
B nouee, Hanpumep pewenus H. H. Bepuruna, B. M. lllecra-
kosa, . ®. Wyawruua, C. B. Hepnuna u ap. Bee oun no-
CTPOEHEI HA 3aAMKHYTOH cHereMe aAnddepeHuHANbHBIX ypaB-
HeHHWH, OMHCHIBAIOUWIHX 3IHEProMacconepeHoc B MOPHCTHIX
cpenax.

Jdna opnomeproro cayuas npu vy=v=const 1 Dy=D=
=const noayuaerca ypaBHeHnue:

ac g ac aN
o df ox2 = x of {EB)

Oxo yacTo Henosb3yeres AAA pacyera o0beMa NPOMBLIB-
HOH HOPMB 3acoyieHHBIX nouB. [Tpu 3TOM 3aKOHBI pacTBOpe-
HHSl cosiefi B TBepAoil- (ase AOMMHLI OnpelendaTbhes 3IKChe-
PHMEHTAJbHO.,

Hacro nonaraior, Hanpumep,

N

S =1(C—0), (59)

rie ¥y — KOHCTaHTa pacTBopeHHs; C — KOHUEHTPALHA codeff mpeaedbHo
HACHILUEHHOr0 pacTeopa.

®opmyna (59) npeacrasaser cofoit uaoTepMmy copbumy
Ilenpu.

B cayuae npoMmBKH CHIBHO3ACONEHHBIX NOYB KOHIEHT-
panua pacTBOPa MOMKET LOCTHraTh MpeAeJbHOr0 HACKHLLEHHS,
HTO TPHBOAHT K H3MEHEHHI0 CKOPOCTH (HALTpALHM.
B. H. ITenbkosekuit u B, A. [locTHOB npeanoxuian yuuThI-
BATh 3aBHCHUMOCTb CKOPOCTH (HALTPALHH OT IJIOTHOCTH H
BA3KOCTH pacTBOpa. Y paBHEHHA Mpouecca NPOMLIBKH MOYBLI
NS OTHOMEPHOTO CAyYas AaHbl B BHAC
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K . op Ko (C)
N —_ s LD S
L ey R

_‘?LUEL+,::((:,,'_ C)=m Lo (60)

X al

d"=ﬂﬂ+—ﬂ”7ﬁ_c={]1
dx gx ol dx

|

rae v(x; C; 1) —cKopoCThL JBMMCHHA pacTRopa Kowuentpaumn C;
K; m —npounuaemocts W nopuerocts rpywra; plx; ) — masaenue
B pacteope; [— KosdbHuuent coacofMeHa, XapaKTepHIVIOUIHR CKOPOCTH
pacTBOpeHHA coaci; Cy— KOHUSHTPAUHA MOJNHOCTLIO NACKUICHHOTO CO-
JASMH BOANOrQ pacrsopa,

[Tpu stom w(C) u p(C) npunnmasncs B Buge
1 (C) =+ B C; p(C)=py+aC,

rae oo i B onpeaeananck, nytem noabopa.

Jlas ycTOHYHBOrO 3acoeHns (WaH pacconeHns) mMOYBH

NpH MaiaoM coAep:KaHuu coneit B Toepioil dase MOKHO He-
noaL30BaTh ypasnernue (Ds=const):

d [ndC\ , 0(WC)
dx (ﬂ d.r]+ dx =L (61)

Ypasucuua (58) u (61) onucumBsaior aABMMKCHHC codefl
B IPYHTOBLIX BOAAX NpH 1H0JAHOM Racuiwenun. [Ipeamona-
racTes, 4TO MOPOBOE NMPOCTPAHCTBO TPYHTA MOHOTCHHO.

Anpdepentnannioe ypasHeHne neperoca codeil ¢ yue-
TOM .TCTEPOreHIIOCTH NOPOBOTO NPOCTPAHCTBA NMPH HAAHUNK
CKBO3HLIX H TYINHROBLIX []{}p HMEET BH

mx —2C Lome2C L ml—0 - pmxZS, |
ot dx dt dx?
k- (62)
t;—!=a{C—N},

rae C; N — oGbeMmubie KONUSHTPAUMK COACH BHYTDH KAMAOro H3 KOM-
NOHEHTOB, *M — 10 CKBOSHWX nop; (l—=x)m — Aoas Tynmxosux nop;
& — napaserp.

[Tpu onpepenennblx HAYAJNLHBIX H FPAHHYHBIX VCIOBHAX
pemicnue 3ajaud Takoro BHAa Jaan M. B, Bakayuium,
J1. M. Pexke u M. B. Xne6uukoea (1972). B some aspawun
(8 0b6aacTH HENONHOrO HACHILEHHA) DUALTPALKA HMCET psia
0coGeHHOCTEl, KOTOpPHie HE MOTYT He OTPASHTBCS H4 npo-
liecce coaenepeHoca.
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B nocneanue rofp ObIIH cAeiaHbl MONBITKH MATEMATH-
YeCKOro ONHCaHHS ABHMKEHHN cOJiell B NMOYBOTPYHTE NPH He-
MOJHOM HACHIULEHHH. 34eCh TAKKe NPHHHUMAETCS NpeanoJio-
MeHHe O TOM, YTO IPH OJHOBPEMEHHOM IEPEHOCE PACTBO-
PCHHEIX BELECTB H BJArH NPOLEcC YIpPaB/seTca KOHBeKIHeH
n auddysueit. Ipuuem muddysusa cojed B NOYBE OMHCHI-
BAeTCd NepBeM 3akoHoM PHKa,

Beipaxenna AN KOMIIOHEHTOB BeCOBOH CKODPOCTH Iepe-
HOca coJiell B 30HE ajpalHH 3aNnucHBalOTes B BHAe (OAHO-
MEepHBHIH cayyai)

U,=qC—D(v; *F!ffiz
HJH, YYHTBIBASA, UTO
g=Wwv u D= (v; W)= D,(v)+ D, (W),
noJay4yaem

U; = wwﬂ e [Dn ('ﬂ) + Dp {W}l %"

Cocrapnsifi ypaBHende Gananca GecKOHEYHO MaJoro sJe-
MEHTA HEMOJIHOCTBIO HACHIEHHOH Cpejbl, MPHXOJHM K cie-
AyIOLleMY YPaBHEHHIO:

) . o (%)
— W+ W)=2=[D@ W) 52| =222+S, 63)

rae N — Koaugecteo conel, COAGPHALIHACA B TBE?jIDﬁ dbaze; §— noToK
pacTeopa, onpefensemufi us cooTHomenns §=Wuv; C — KoHIEHTpaUHA
cofell B HAKOCTH; S — HCTOUHHK (HAH CTOK) coJeil

Jas cayuasi, KOrAa CoH He B3auMOACHCTBYIOT ¢ MOYBOH
(MHEPTHBIE COJIH) H OTCYTCTBYIOT HCTOYHHKH H CTOKH, IOJY-
yaeM ypaBHEHHE

oWwe) _ i[ . wy2C _ {:] 64

Ono npeamnonaraeT Npouecc H30TEPMHUECKHM. Bxogamue
B Hero Bennunns W, v, ¢ moayyaioTcsa B pesysbTarte pele-
HUA YPABHEHHS BJAaronepeHoca:

oW __ 0 [mw}%ii]_ oK (W)

of dz 0z

IIPH COOTBETCTBYIOMIHX YCIOBHAX.
Haiigsn W, onpenensiem

g=uW =K W)—DW)ZT,
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d U oupejejasercd U2 cCooTHoOWeny o= -%- llogcrasus
HaHACHHBIC 3HaYeHus B ypasHeHue (64) m pewas ero npu
COOTBETCTBYIOIIHX YCJAOBHAX, NoOJyuacM pacipejeiciie co-
Jei B 301e aspaiiun. :

IIpn ABHMKeHHH BJArH H COJCH B 30HE aspaluu NpPH He-
liaﬂTﬂPMH“EEHIIE }'('.JH}HIIHH E."IE.E[}'U'I‘ VUHTRBATD TCMOCPATYP-
HBIH rpajHent, KOTOpwuil CO3AACT AONOJHHTENbHO TEIJOBOI
MOTOK BJIaru i coJef.

Onpejciienne 3aKOHOMCPHOCTCH COJICHEPEHOCA MCTOAOM
(HH3HKO-XHMHYECKOA THAPOJHHAMUKH 3aTpy/HsAercd 00/b-
muM pasbpocoMm 3HaueHuit KoaQdHUIHCHTA KOHBEKTHBHOIM
middysun D, HaxoAMMLIX B noJjeBLX 3Kcnepumentax. Ilo-
3TOMY NPH HCCACA0BAHHHA [IPOLECCOB, NPOUCXO/IAIIHX B TOY-
BOrpyuTax, 3a koshuuuent D npusnMalor HeKOTopoe cpej-
nee anaverue. [Tpuueym sror koapuunenT BHIGHPAIOT TAKHM
{.‘-'ﬁ]'.lEIEIGM, ytToOLl MarceMaTHUeCKAaR MOAOCJdb, HCIWIb3yeMan
JLA IPOrHO3HPOBAHHA NPOLECCOB COJACHEpPeHOca HA HEeKOTO-
PHIC MOMCHTHI BPEMEHH, C OMPCACACHHOR TOYHOCTBIO JaBana
COBIAJAa0UIHe Pe3yabTaThl ¢ AAHHLIMH KCNEpHMEHTa 11a Te

Ae MOMeHTE BpeMcHH. Yacto BMecTo napamerpa D Haxoaar

Geapaamepuulii mapamerp Ilekae Pe =-D—£.

Hecneptosauus no onpegelcHHI0 NapaMeTpoB cosencpe-
noca Oniin mposesent B CAHHUHPH P. B. Casesnepoit.
B srom e manpasaenun paGorul nposoauan M. B. Bakay-
unl, JI. M, Pexe, B. A, Bapos.

Hanpumep, dopuyaa aas pacuera napamerpa Ilexie
(P. B. CaBenbeBa) umeeT Buj

e
P 1“-5 &t (65)
(1-=) e L
v v—I

rie C=Co/C; Ca=C,lC\; t=uluvy; Z=23/2;; vy — cpefnerofioBoe NHTa-
nue rpynrosux Boa (M/eyr) n Cp— HX MEHCpaiH3auu#, v/a; v — cpeaie-
rojloBas CKOPOCTL HENAPEHHS ¢ MOBEPXHOCTH HOYBLI, 2| — CPEAHErofoBas
rayGuia rpyHToBeX BOA; 2; —ray0OHua pacdeTHoro CAos OT NMOBCPXHO-
eri, M; € —3acoientocTs nounw; C; — MuHepanH3allng TPYHTOBHX BOA

¥ NOBEPXHOCTR, 1/a; C:— MHHCPAIHIAUMS MOPOBOTO pacTBopa.

Hexotopuie paboret CAHHHUPH nokasaau, uto, Henods-
3ysl pelUeHHe ypaBHeHHS MacconepeHoca PHKA NpH onpeje-
JIEHHbIX HAYaJbHLIX H I'PAHHYHLIX VCJIOBHAX H BHIpajKeHHe
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(57), MOMHO pewnTb pid NpakTHueckux szanau (P. B. Ca-
BeJbeBa):

NPOTHOZHLIH pacyeT JAHHAMHKH paclpeiccHus coded
B 30HC d32DdlUHH 34 BCIrCTALLHIO,

PACYET H3IMEHECHHHA MHHEpPANH3AUHH IPYHTOBBLIX BOJ NpH
OpOLIeHHH;

pacuer COJEBOro pexHMa NpH 3aJaHHOM pemuMe opo-
LIEHHH;

OPHCHTHPOBOUIILIH pacuer pemuMa OPOWCHHA IIpH 3a-
AANHOM COJICBOM pPCHHME,

Cpeanee cofepxaHue CcoJed B 30He AaIPalHH  Nep
(% macehl), CyXoro rpyHTa B 3aBHcHMocTH oT uncaa [Tekae
B IHOJAHBHOH H MCMNOAHBHOH lepuoibl H3oGpameHbl Ha pH-

cynke 16, rae fy=my;/x;u (Mi; — noauBHas nwopMa i-ro no-
JHBA, B METpax c¢/10A BOALI, X; — VPOBEHL TPYHTOBBIX BOJL
NOC/e j-Tr0 MEeXKINOJHBHOTO NepHota); Aep=~"ep/Rt (Aep — MH-
HEPAJIH3AUHA OPOCHTENIBHOH BOABlL, fl— TO MKe, I'PYHTOBROI
Boan). Ilpuuem 3gech HayaabHOC pacnpejencHue codjeil
B 30l1¢ aspauuH COOTBETCTBYET YCTAHOBHUBIUEMYCH PEXHMY,
AJS KOTOpPOro umeercs pewenne, noavyennoe C. ©, Apepbsa-
HOBLIM.

3uas napamerp Pe, aerko onpeaenutsh Koshhuuuent mo-
aekyaapaoi auddyann.

v

2u Pe

n{'.p[;!ﬂ, NOJHBOM MHHEPAaJJH3aUHIO NOYMBEHHOrO pacTBOopa
onpeaenasan no opmyae:;

- 'FEI 5 ﬂ.: s —
n,= I 4 (l— P ]E 2Pe (1—x) {f =01||,

T e

(66)

rae @, =0zt; (v) — HHTCHCHBHOCTL HIPMABTPALLHH, ; — HHUTEHCHBHOCTL
HL‘][HPE‘JHIH]: " o - OO e e }']‘."UHHH l'i}}'I{TU'HhU{ BOA B HCXOAHOM CO-
CTOAMH.

Ha pepxuedl rpanuie 610 NPHHATO H3BECTHOC YCJIOBHE
Dpennepa, a na HMKHel — KOHUEHTPAUMA PACTBOPA COBIIA-
lana ¢ MHHEpaJH3aluell rPYHTOBBIX BOJL.

[Tapamerp Ilekae ne sapasieres nocrosinubim. B npouee-
Ce OCBOCHHS 3eMeNb B MGMHOPATHBHOM NJdHE 34 CYET Bhi-

MbiBa coJjel, coAepalluxea B TBepaoi (ase, u3MeHAeTCH
NOPHCTOCTL cpefibl. CaeaoBaTeNbLHO, HIMEHACTCA H CKOPOCTL
buasrpaunn. OAHAKO, aHANHIUPYHA H3MEHEHHA napameTpa

[lekne B npouecce ocBoenns 3emMens xuszakckoi u Fonos-
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51— 5\% S Sn— - Puc. 16. Pacuer coaenoro peu-
d " T =% ma npu opowensu (no PP, B, Ca-
it e _‘T_ __,J BeJLERoil) :
" I . @ — QAR  NOAMBHOrO NEpHOaa  npH
- | LS A..=1; G-—T0 We, npu n.,=01I:
5 R ---Im-{-; Hcpm e, mpi g, =03 a_IT.;.. we.
| [F;t'f.?ﬂ'ﬁ npie A n=05; d— 88 mexnoaunng-
E_T;:f_a::ii"_f-ié 15 10, ro nepuoia,

g

noit crencii, B. ®. Cadonoe u P. Il. [lapenuur (rabn. 4)
YCTAHOBM/H, UTO OH 34BHCHT B OCHOBHOM OT AHHAMHKH H Md-

A0 — OT XdpPaKTCpad 34COJICHHA.
Pacuer Beacsa 1o TOKCHYHEIM, JIETKO NOABHXKHBIM HOHaM

Cl , sBaeHusmu copbuun npexedperan.
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Tabawua 4. 3usuenun napamerpa Pe,--Pe/x B npouecce
OCBOCHHA 3emenb (o nauupiM B. @, Cadonosa n P. [1. Tapenunx), 1/v

1972 r.
¥racTok 1971 r. 1973 r. | 1974 r. | 1975 r.
= ERas | Y L CINEs
Hxn3akckan ctens, | 0,148 | 0,285 | 0,275 | 0,251 | 0,242 10,221
cosxo3 Ne 4 0.160 | 0,361 | 0,270 | 0,248 | 0.235 | 0,213
IFoaojnas crenn, (0,224
CORXOL -Nl! 3 [}'251
Cononnan r_Te![u,. 0.066 | 0,083
cosxos M 5 0.078 | 0,067
Mpuvevanue Yacaurean — no Na b, smasmenatean — no Cl—.

B sapucumocti ot (hopMbl HAYANLHOH 3MIOPH 3aCOJEHHS
KaK yHRuHE Koopaunat u Bpemenu JI. M. Peke moayumna
PELICHHE O ONPEACICHHI0 KOHUCHTPALlUH COJICH:

= C,t"l‘ﬂ.a [{Cu_ Cﬂ] F E‘?E"ﬂ} +

+ (Cj1—C)) F{”zj~|-1}]1
2

F (az)) = erlc (az)) + [erfe(az;") — (67)

— diefre (@z]) exp (4a%2),

U I

{'I=? I]T; E-'j—' 1+ J'.?J'_I'E;

.I&] L o
bl b e g, Ry g T
"y = ot . ; vt m '

rie K& —4HCA0 ropuzonTos otbopa mnpob mousorpynTos; Cj — copepsa-
He codeil B j-OoM TOPHIOHTE, I/ #i; — paccToAHHe OT MOBEPXHOCTH 38M-
JIH A0 FOPpHIOHTI, M, Cn — MHHCPAHIALHA I.'IPDMHBlFﬂﬁ AOAH BOOLL,
r/a; C— conepaaune conefi (r/a) B ToMKe X NMOMBOrpYHTa Bo BpeMms I,
eyT; § — NPOXOIKHTEILHOCTE JIBHMCHHA BOAL [0 NOPOBOMY NPOCTpauCT-
BY; Ug — CKOPOCTL (uALTPaLlHH, M/CYT,

B pesyasrate MOMKHO HAaliTH TAKyl0 NPOMBIBHYIO AOJIO,
KOTOpAaa MO3BOJIHT CO30aTh SE,EI,HHII}"IEI HGHU,EHTPEIU,HM ﬂﬂﬂﬁ-ﬁ
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B HACHIEHHON Cpefle MPH CMEHE NMOJHBOB H MCIKTOJHBHEIX
NepPHOAOB.
3aech NPHHAMAETCH IJaBHOC AONMYUICHHE O 3aMeHe fe-

peMEHHBIX cKopocTell dMALTPAIHH I HCMAPCHHA HA OCpCA-
HCHHBIC.

Bopno-conesbie fananchr M BHIGOP
ONTHMAJIBHOr0 MEIHOPATHBHOILO pesRHMAa

Kpaiine BaKHO NOCTOAHHO NMPEACTaBAATbL H NPOTrHO3HPO-
BATH T€ H3MEHEHHS B BOJIHO-cOJeBHIX GaJjaHcax, KoTopuie
moji ,[[EEETEHEM CCTECTBEHHEIX H HCKYCCTBEHHBIX FHPHEJ[HE-
MBIX (PAKTOPOB AOJKHBL oOecneyHBaTh ONTHMAJbLHBIE YCJ0-
BHSL AN PasBHTHA PacTeHHH W TOBBLIUEHHSA INIOAOPOJANA
MOYB.

ITop ecrecrseHHbMH (akropamu (puc. 8) caeayer no-
HHMAaTh NMOA3EMHBI NMPHTOK-OTTOK TPYHTOBLIX BOX, OCaMKH,
HCMapeHHe H3 30HbI A3pallid H IPYHTOBHIX BOJA, TPaHCnupa-
ILHIO H TMTOBCPXHOCTHHIH MPHTOK-OTTOK BOI.

HexkycereeHHbIX (GakTopoB, YNpaBifeMblX € NOMOULLIO
HH}KEHePHBIX COOpYIKeHHH, B OCHOBHOM HMeeTcs JBa: Opo-
ienHe H apenax. ITpu 3ToM opolueHHEM H JApeHaKeM HaMe-
HAEM He TOAbKO 06beM BOAONOAAYH W OTTOKA, HO H TOJO-
JKEHHE YPOBHSI FPYHTOBLIX BOJ, KOTOPLIH, B CBOIO o4Yepelb,
CYLIECTBEHHO BJIHSET Ha HCHAPEHHEe, TPAHCHHPAUMIO H MOA-
3eMHbIH NPHTOK-OTTOK FPYHTOBLIX BOJ,.

3aech He BLIAEJASICM OT/edbHble cnocolsl (opMEpOBaHHSA
rPYHTOBRIX BOJ (HH(puALTPAUHA U3 pek, PHABTPALHOHHBIE
NOTEPH), HO AOJIKHBI BCETJa YYHTHIBATB CXeMY H oObeM HX
Boaaeiicteua. Ormerum Toasko, uto JI. M, Kan B paGorax
[0 THIIAM PEXHMOB IPYHTOBHIX BOJ B 3aBHCHMOCTH OT pas-
JHYHBIX YAEAbHLIX BecoB NPHXOAHHIX cTaTeil mojpasjueiser
reHeTHYECKHE THNE MHTAHHA B opolaeMux paflonax u 0606-
HaeT THNHYABE rpadukd KonebaHuA HX B TEYEHHE ropa.

Cospanue HajeXKHOro H SKOHOMHYHOro jApeHama obec-
neyuBacT onpejeeHublil GOH, HO He MOKeT camo no cebe
pewnTh 3agauy Gopebul ¢ 3acosncuueMm, Mascernsl Muoroumce-
JEHHBIE NPHMEpH!, Korja JPeHHpPOBaHHLIE 3eMJH, HA KOTO-
PHIX HEe MPOBOAAT CEJbLCKOXO3AHCTBEeHHble paloTH, NMPOAO.I-
AT HHTEHCHBHO 3acoaaTbed. Jlns obecnevenus paccoJe-
HHA HeoOXoAuMO, 4TOOB Ha (POHEe ApPeHa)Ka OCYLULeCTBIAMHCE
NMPOMBIBKH H NPOMLIBHOH peXXHM OpPOIIEHHS, TO €CTh COo3fa-
BaJcs HeODXOAHMBIH MEJHOPATHBHLIA DPEXHM COUeTaHHEM
Apenaxa, BOAONOAAYH H arpoOTEXHHKH.
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JT0 codeTaHHE ONpelensieT B3AHMOAEHCTBHE OPOCHTE/ib-
HEIX H PPYHTOBLIX BOJ H BJIMSIET HAa CYMMapHoe Bogonorped-
JICHHE.

OnvlT opolieHHs 3acodieHHblX 3emens B CCCP, B uacrt-
HoctH B Cpeaneit A3uu, NOKasulBaeT, YTO 3¢MJAH MOKHO pac-
COJIHTHL MPH JI0OOM YPOBHE FPYHTOBBLIX BOJ, HO 34 CHET pas-
NUUHBIX pacxofoB opocutenbHoll Boabl. Tak, nerayGokwuil
JApPEeHaX NPH YPOBHe 3aJleraliuf rPyYHTOBLIX BoJ oKoJo 1,5 M
B Xopeamcko u Tawayackoit obaacrax obecneuuBaer no-
CTOAHHOE CHMMKEHME TOrO CEe30HHOIO COJEHAKOIJIEHHS, KOTO-
poe co3zmaercda 3jech. Pacxoml HETTO OpPOCHTE/NbHOH BOIBI
Konebaercs ot 12 toie. go 14 Teie. m¥/ra. 3peck ke npu 3a-
rayoaeHHd apeHaxka Ao 2,8 M, ypoBHe TPYHTOBBLIX BOA [0
2,2—25 M Ha ONBITHBIX YY4CTKAX CYMMAapHOE BOJAonoTpes-
JieHHe HeTTo cHumeno ao 9—I10 Teic. m¥/ra.

H. baymanc, B. XyacGoac u Apyrue, NpoBOAA ONbITHI
B Mpaue na doune apenaxa rayounoi 1,2 M ¢ MexapeHbem
25 m B pafione Jlajxanax, nojyuuid oNpecHUTENbHBIH pe-
JKHM NpH 3aTpaTax BoAbl Ha opomenue 16—I17 Toic, mM3/ra.

M. M, Duk-Tabanu 8 OAP Ha TAMENLIX FPYHTAX MACCH-
pop A6Guc, MTKy npu odeHs rycroM apenaxke rayouxoi 0,9 M
H memxapenbax 20 M npH npoMpiBKax HopMamu 30-—-
34 Tee M%/ra He aoGuaca paccosieHHs H MPHWEA K BLIBOAY
0 HCOOXOAHMOCTH 3aray0JeHHa ApeHa)a H YPOBHA TPYHTO-
BbIX BOJL.

I"]pﬂ CHHACHHH COJIEHAKONJICHHA B AKTHBHOM CJ0O€ Noy-
BOFPYHTOB HAA0 HCXOAHTh H3 MHHHMYMAa OOLIKHX 3aTPAT BOJbI
Hd4 OpOLIEHHE,

Hasectno, uro neoOxoaumoe BogonorpebieHHe HA Opo-

EHHE OoNpeaCJaACTCd B PC3YJALTATC PACCMOTPCHHA BOJIHOTO
Hananca OpOUIdA€EMOro MdCCHEA.

(EptEp)—Oc+(I—-0)+ (W— W)+ M=0p, (68)

rae == [1—O — npuToK-0TTOK FPYHTORKX BOJ B 30Hy aspaunu; Wo—W,—
H3MEHEHHC 3ANMACOE BJAATH B NMOYBE; M""“PGHHH“ELF AOMH,

M3 pucyHka 6, @ BHAHO, 4TO OPOCHTENbHYIO NMojayy 3a
nepHoj Kakoro-anGo noausa Afn MOMKHO pasfesHTb HA
HACTh, MAVILYIO HA W3MECHEHHE 3amacoB BJATH B 30HE aspa-
i AW;, ¥ Ha uacth, HHGUILTPYIOULYIOCH B FPYHTOBLIE BO/bI
W ApeHax Ej, KOTOpas COOTBETCTBYET TaK Ha3LIBAeMOil nmpo-
MbIBHOI foje LR. OpocHTe/bHas BOJa ¢ MHHepalH3allHel
Cop Noj AeficTBHeM HHQHALTPALUH CKBO3b TOJILY a’palHH
oboraulaercs coNsMH 0 MHHepPaJIH3aIlHH, PAaBHOH JApeHaK-
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Ho# (HMaK aaxe rpyutoBoii) soje. IlostoMmy ycirosus npei-
OTBpAalICHHA CONEHARKDIIEHHA ¢ LEJLIM PsioM YIpoULeHHI
H AONYUEHHH CBOAATCA K 3JeMcHTapHofl ¢gopme, cooTseTcT-
Bytolieii MeToanKe naGopatopun 3acoaenns CLIA:

(Op —M) Cyp < MG, (69)
OTeona
M= ﬂl’lcnp ‘
Cap+ Cop

JTO NMOJOMKCHHE, KOHE'UHO, OMeHb 1PHOJHMKEeNHO, H OO HO
YUHTHIBACT BCero HGanaHca concil opolAeMoro MaccHni, Ko-
TOPHH MOKHO NPCACTABHTL ceaylownM obpaizom:

AS = Oc Cnc‘l‘ GPCup'i' lﬂ _E}Crp'_'[} C:I.j:_Qcﬂpccﬁp_Syp?;U
1

rae AS — nasenense 3anacon coaeil; Coc; Cop: Cap; Ceap — cODTBETCT-
BEHIO MHNCPAJH3AUHA OCAAKOD, GPOCHTEIBHEX, APENAXNLK H COPOCHLX

ROA; Syp — BuHoC coaell ¢ yYpoXKaeM Hap GHOJOrHUECKHI APENax.

31¢Ch BCC BEAHUMHHLL MOHATHLL, OCTAHOBHMCH JHINL HA
GunoJaoruueckom japeHaxe, BoaMoKnocTh CYIULCCTBCHHO BJI-
fITL HA }’['.IFIH'E'IIB TP}’]ITHEHK BOJL C NOMOLWLIO PACTHTETBHOCTH,
ocofieHHO ApcBecHOH, nisecTHa u3 pabor C. A, Kvapusua,
B. M. Jlerocraena u ap. P. A, Teiiuu, T. B. Epemenko n
A Y. Yemanos (1973) ycranoeuan, MTo BeiHOC coaell pacre-
HHSIMH B YCIAOBHAX Depraickoil Jojunn cocranaser or 2,1
a0 5,3% obutero npuxoaa (pacxojpa) coaei.

Yuutsisaa, uto M cBnzado ¢ koanueetsoMm coneil AS, na-
KalyHBaouuxcs B npouecce opowenns (MCyp=AS), momx-
HO NAITHCATH:

M — AS

ip

CoBMeCTHOE PCIIGHHE HA 3TOM OCHOBAHWH ypaBHenni
BoAHOrO H coqenoro Bananca (68) u (70) ana pasaninnx
HCXOJQHBIX  COCTABASIOUINX — OCHOBA  ONPCACJICHHS  OUTH-
MaJbHBIX MEJTHOPATHEHLIN PEKHMOB.

[Ton onTHMAaNLHLIM MCJAHOPATHBHLIM PCHKHMOM  HOHN-
MACTCH TaxKoe COMeTaHue OpPOLUEHHS H JIPCHAMA, [MPH KOTO-
POM pPAaccOJICHHC H NOCTOAHHOC HAPDACTAHHE eCTCCTBCHHOTO
NAaoA0poIns OpOaUIdeMBIX 3CMCTDL nbecnevnBacTes Mnpu M-
HHMAJBILIX  33aTPATAX OPOCHTEABHOH BOALL HA  CAMHULLY
YPOMas.

[TowaTHe 0 MENHOPATHBHLIX pPeXHMAX OblJI0 BRELEHO
B CCCP B 1962 r. H M. Pewerkunoit. Oun coszaaiotca
KOMMJIEKCOM THAPOTCXHHYECKHX H arpoTeXHMUCCKHX Mepo-
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MPHATHI C Y4YeTOM NPHPOAHBIX VCJOBHH H 3KOHOMHYECKOM
1enecoofpasHOCTH COOTBETCTBEHHO KJacCHMHKAIHH NOYBO-
obpasyiouiux npoueccos, ITo3xe 970 NOHATHE NOAAEPHKUBAT
H passua Bmecte ¢ H. M. Pemerknnoii A. A. Paunncku#.
Onnako B gagabueiimem A. A. PaunHcKHl BO3MOXKHBIE PeXH-
Mbl CTall JeJdHTh HA TPH: CEPO3EMHLIH, CEPO3EeMHO-JIYTrOBO
H ayrosoit. B To ke BpeMsi OH CUHTAET, YTO TPeTHH peiHM
HE/Ib351 OTHECTH K ONTHMAJbHBIM.

MeTtoauky VyCTaHOBIGHHA NapaMeTpoB MEJIHOPATHBHBHIX
PEeXHMOB Ha OCHOBe aHAJIH3a BOJHOrO H cojieBoro 6ajiaHcoB
H pajga TeopeTHYecKnX nojdoxenuit C. @. ApepraHoBa npeji-
Jgoxua JI. M. Peke (1975). Onnako on cpenan pag pomy-
LWEHHH: XPOHOH3OMIETH BJAMKHOCTH NapajjelbHbl YPOBHIO
FPYHTOBHIX BOJA BO BpeMenu, cpalorka ypoBHA TPYHTOBBIX
BOJ B HEYCTAHOBHBLUIEMCS DPEXKHME YYHTHIBACT JApEHaKHBI
CTOK, paccUuTaHABH no popMysaM YCTAHOBHBIIETOCH PeXH-
Ma, TPHBOAALIHII K HETOYHOCTH PellCHHA.

YeTaHos/ieHHeM IapaMeTpoB ONTHMAJBHOTO MeJaHopa-
THBHOTO pe:KHMa 3anumaJics, nanpumep, A. M. Tonosanos,
On caenan BHIBOJ, 4TO AJA OOJBIIHHCTBA CKJOHHHX K 3a-
COJIEHHIO PaHOHOB ONTHMAJLHLIM PEXHMOM SBJSIETCA MOJY-
asroMop(uulil. CpejiHerofosyio riy6GHHY IPYHTOBHIX BOJA OH
pekoMeHayeT npuHHMAaTh paBnoit (0,9=1,0) Ay, 4TO HeCKOMIL-
KO MEeHbllle NPHBOAUMONH ABTOPAMH.

Hecko/NbKO HHYI0 METOJHKY NPH JPeHHPOBaHHH 3eMelb
FOPH3OHTANLHBIM JApenaxkem paspaboraan M. IT. Afinapos
n . K. Kapamor (1974). Onu cuuTaior, uTo MeJHOpPaTHB-
HBlH pexum jgoJken obecneyHBaTh MHHHMAJbLHBIHE BJaroos-
MEH C TPYHTOBLIMH BOJaMH, KOTOPHIH co3jaercd npu rayou-
Hax rpyHToBeiXx BoJ B nmpeaenax (0,8=1,5) hy, rae hy — BH-
COTa KAalHW/JIIPDHOIO NOJAHATHA. OnTuMu3auug napaMeTpoB
MEJIH[)PETHBHIDI‘{J peaxHiMa NpoBEJeHd HMH C HCIIOJBL30OBAHHEM
TeXHHKO-9KOHOMHYECKHX NoKasaTeJed 1Mo KPHTEPHIO NpHBe-
JIeHHEIX 3AaTPAT € YYETOM CTOMMOCTH opouleHHs. Cunras Ta-
KYVIO MOCTAHOBKY HCKJIOYHTEJNBHO NMpPaBHJAbHOH, HeOOXOAHMO
VKa3aTh, 4TO eNMHCTBEHHLIH ee HeI0CTATOK — HeJoy4eT
CTOMMOCTH BOJBI, MeHsolMiicsa Bo BpeMenH. Tak, B 1960 r.
crouMocTh (opmupoBanus 1 M* Bojwl B Gacceiine p. Cwip-
AapbH COCTABJIfAJA MO KaNHTaJbHHIM BaoxeHusMm 6,5 kom.,
a K Kouuy 1975 r. ona Bo3pocaa po 18 xom., a B 1980 r. go-
cruraer 35—40 kon. dto 3nauuT, uto 3KoHomus 1000 m3/ra
BOJAB 9KBMBaJeHTHA KanuTaJbHhM BaoeHAAM 350—
400 py6/ra, uTo ye NMOYTH PaBHO CTOHMOCTH APEHHPOBAHHA
3eMeJib TOPH30HTA/IbHEIM 3aKPHITHM JIpEHaMeM.,
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Hcxonsa u3 3THX nonomeHHil, aBTOpHl CUHTAT Heobxo-
AHMEIM TIDOH3BOIHTE OIITHMH3AIlHIO MEJ]H{][]ETHEHI:II ]}E}H"H'
MOB 10 MHHHMYMY CYMMAapHOTO pPACXOIOBAHHMA BOJAH Ha

rekrap.

B raGuuue 5 npuRe/eHH OCHOBHHIC XAPAKTEPHCTHKH Me-
JHOPATHBHEIX PEIKHMOB,

TaGanna 5. OcHOBHBIE XapaKTEPHCTHKH METHOPATHBHBIX

pexuMoB
ii
o =
Meniopa- [Mutanue 3 rPYHTOBWY BOX ZEa
THRHRMA Xapakrep B3auMOLeReTDMA H MeJHOpaTHBHAS JToAd, L3
Pe M C TRPYHTOBRMMH BOLIMI THC. M¥Ta = E.;‘E
=28%
Apto- - |[pyHTOBHE BOAK He +H{U,U5+D,I{]E(Ep-|- 0
MOPpUBIH | MOANMHTHIBAIOT OPOCH- 4+ E)—Oc;
TEABHYH Baary, HH- M =0
HabTpanKA HieT
cBofonH0 BHH3
Moayae- | pyutoBsle Boawt non- |—T1 c;ﬂ,l—:-G,E‘E(EP-[-E.,.}—-Dc; 0—1,5
Tomopi- MUTSIBAIOT HHPHALT- M =0,5+1,0
HbIH PALHID OPOCHTENLHON
BOMK, HO CAMM He3-
HAYHTEALHO YUaCTRY-
10T B MHTAHHH pacTe-
HHH
IMoayrun- | CpyHTOBBME BOXKL AK- —H}G,EE(EI,-'[—ET'J—GE; 1,5—3
posopi- THEHD Y4aCTBYWOT B M>2,0
HEIH NMHTAHHH  pPacTeHwH,
npeoGaanas Haj opo-
cHTeabHol Braroli
Tuapo- |[Turanme pacrennit B —I15E(Ep+E;)—Oc; 39—
MOppHBIH OCHOBHOM  NPOHCXO- M=35,0
IMT 3a CYeT rpyH-
TOBLIX BOJ

Xapakrepnbie OCOGCHHOCTH MEJIHOPATHBHBIX PeXHMOB

CTAHOBATCA SICHE! H3 Onpeje/leHHd CYMMApHEIX 34TPAT HETTO
Ha OpOLICHHE:

Op = N (B, E)—Oc + 1 + WM.

Hedunut yenaxuenusa X (Ep+E:)—Oc sapaserca pia

(71)

JaHHOH MEeCTHOCTH H JANHOM KyALTYPH OTHOCHTEJNBHO CTa-
GHABHBIM M 34BHCSALIHM B OCHOBHOM OT KJIHMATHYCCKHX VyC-

JOBHH (aKTHBHOCTL PadHAaLMH, KOJHYECTBO OCAJKOB, HHTEH-
CHBHOCTb BETPOB, TCMIEPATYPHEIl PeXHM) H CBOMCTB TOY-
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Puc. 17. Cpaspuuteasibie 3aBHCHMOCTH OPOCHTCALHBIX HOPM, CYMMaPHOTro
BojonOTpebaeHHA H CE30HHOTD CONEHAKONJACHHA ANA PasfHYHEX MEeaHO-
PATHEHLIX PCAHMOB:

I — cymmaproe nojonotpelacnpe Mupnyc ocaagn (Fomoawas crens): 2 — ofiven
¢ rpyutonssi sogasu (lodoanon crenk); 3 — 4048 HCHAPCHMH W3 TPYHTOBIIX BOJ,
YHACTRYIOWAR n coacnakomaAeiun {(Iododnan CTeNb); F— OpOCHTEARHAR MOpMa BE-

retaijpontore nepuoia (loaoaHan cTenb); 5 — cyMMapHan OPOCHTEIbHAN NOPMA
(Foaoauan crens): 6§ — 1o We, aas Kapmmuncxoft crenw (H. Il. Afdzapon); 7 —T0
we, AR Kamnbagamckoro smacchea (M. T1. Afaapon, 3. K. Kapusmon); § — ceaon-
noe coaelaxonacinue (Fosacanan cTenb),

BOTPYHTOB. 2Ta BeJHYHHA HMECT MHHHMYM Ha ONpeacaeHHOl
raybune, Ha KOTOPOH HCMapeHHs H3 TPYHTOBBIX BOJ Npak-
THueckH Her: Z[(Ep+E:)—Oc]min. Ilo mepe noHHmxKeHHs
VPOBHSl TPYHTOBHX BOJ 3Ta BeJHUYHHA Bodpacraer (puc. 17,
KPHBAH f] H OJHOBPCMEHHO YBEJHUYHBACTCH A0AA NHTAHHH
u3 Hux (puc. 17, kpupas 2), uro ymenblaer HeobOXOAHMYIO
A0J1I0 OPOCHTEJIBHOR Bojonoaauu. B stom cayyae npH max-
CHMAJBHO JIOCTYIIHOM JAJS PAa3BHTHS PACTeHHH YPOBHE IpyH-
TOBBIX BOJ OpOCHTeJbHasn Bojonogaua Guina Ol MUHHHMAJb-
HOft, DTOT YypoBeHb caeAoBasio Ol HasHA4aTh, HCXOAA H3

BHICOTHl KaNMHJAAPHOro noabema, obecneyHpalouled nojuep-
MaHHe BJaru B KOpHeBofl 30He B npeaeaax 70—90% ITIIB.
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[Ipn MHHepanH30BAHHLIX BOAAX C MOBBILIEHHEM HCnape-
HHA H3 TPYHTOBLIX BOJ BO3PDACTAET HHTEHCHRHOCTEL COJI¢HA-
Kongenus. IlostomMy najao ysBCaAHYHBATH MCAHOPATHBHYIO
noao soponorpebaenns M. Ee caeayer onpeaensarts, Kak
HeOOX0AHMOC KOJIHYCCTBO BOALI, KOTOPOE HYMKHO A06aBHTD
K OPOCHTCABLHON Boje, 4To0b BLIMBITH HAKAMJIHBAKIIIHECA
B npouecce NOANHTLIBAHKMA W3 TPYHTOBHIX BoA coau. B pe-
3YJLTATE HCNAPEHHH H3 TPYVHTOBLIX BOL ¢ MHHCpAAU3allHCH
Cr.s B AKTHBHOM c10¢ GyaeT HakomacHo coneil: AS, = CraAll
Yro6bl BEIMLITE HX, MOTPeOYyCTCA KOJAHYECTBO BOAB M, KoToO-
poe, no B. P. BoaobGyesy, pasuo wan Goasbiue

M>alg3t 5 alg (1+‘:””). (72)
S So

3aMenun Sg A0NYCTHMLIM COJECOMEPIKAHHEM B 30He
a’3paluy 408 pa3jHUHBIX THIOB 3aCOJEHHA W VeaoBRIL, noay-
UM 145 HHX KOJHYECTBO BOALI, 34aTp4dlilHBacMoe [a viaJc-
HHe cosiel, HAKOMJIEHHBIX B Pe3V/bTaTe HCMapeHus H3 TPyi-
TOBLIX BOJ.

Jas yeaosui Cpeaneit A3wu # ApYyrux apuaHbIX 30H NO-
Jyuaercs, 4To ruipoMopdusiii ¥ noayruapoMopduuiii pexu-
Mbl MO3BOJAIOT HCMOAL3OBATH AONOJHHTENLHOC KOJHYECTBO
BOJABl H3 rPYHTOBHIX BoA. Ho HakanaupBawoliuecs npu 3ToMm
coaM TpeGyioT A5 CBOEro BLIMBIBA OOJbIIEE KOJHYCCTBO
BOJIB, YE€M [0 3TOTO YAa10Ch CIKOHOMHTD.

Ha pucynxe 17 nokasawo cpaBHeHHe Pa3mHUNLIX MCJAHO-
PaTHBHLIX pexxumon aas [onoanoii crenu, Kapuunckoit cre-
nu 0 KanubaaaMcKoro MaccuBa, HCXOAS H3 MHHEPaIH3alln
rpyHToBEIX Boja 6—8 r/a ana skcnJdyaTauwMOHHOrO nepHoaa.

[Tonyuaeres, uto A GOALUWIHHCTBA pPaioOHOB, NOjABEp-
WEHHLIX IJH CKJOHHLIX K 3acoicHHI0, HauboJdee BHIrOJCH
C MGJHOPATHBHOH TOUKH 3PEHHS NOJAVEABTOMOPHHLIA pemuM,
Fuapomophuuit 4 noayruapoMopgHblil pesuMsl Moryt GLITh
C yCIeXoM NMPHMEHEHBI B YCAOBHAX NPECHLIX HANOPHLIX IPYH-
TOBBIX BOJ, HAllpHMEDP B 30HC 3ATOMNJHCMbBIX HIH Orpasjiae-
MBIX TIepBEIX Teppac pek. AsToMopdHbfl pekHM caeayer
MOAACPAHBATE HA CCTECTBEHHO [APEHHPVEMLIX MaCCHBAaX,
rjic BOSMOMHO COXPaHHTh rayOOKHH YpPOBCHb TI'PYHTOBLIX
BOJ, HAMPHMED NPH AOKACBAHHH, NOANOYBEHHOM OPOLIEHHH
C COMCTAHHEM BCPTHKANLHOTO Apenaxa.

OntuManbias rayOHHA TPYHTOBHEIX BOJ 3aBHCHT OT HH-
TCHCHBHOCTH HCIAPEHHA, MHHEPAIH3ALUMK TPYHTOBLIX BOJ, 4
TaK¥e BOAHO-(PH3IHYECKHX CBOHCTB MOYBOrPYHTOB. 31eCh HA-
PAAY C HHTEHCHBHOCTLIO HCNADEHHS H CONCHAKOIJICHHA J101-
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¥HA YUHTBIBATBCS HHTEHCHBHOCTH TNOABEMa H ¢paboTKH
YPOBHA I'PYHTOBHIX BOZ.

Sta BeJIHYHHA 3aBHCHT OT MEXAHHYECKOro COCTaBa IoYB,
[To nanumm C. H. PuixoBa, ans JNerkux cynecuansx moys
Xopeama xapakTepHbl OuiCTphle BOAOOTAAYA, NOABEM H Cnajl
YPOBHA I'PYHTOBBIX BOJ NPH MaKCHMAaJbHOH BLICOTE KalHJ-
napunoro nogwema jo 1,2—1,3 M. Ilostomy B nepuojn Bere-
TALlHK HA 9THX 3eMJAX HeoOXOAHMO MOALEPIKHBATD YPOBEHbL
IPYHTOBBEIX BOJ OKOJIO 2 M ¢ TeM, 4ToOH O0eCneynTe ONTH-
MaJbHOE BOJHOE NMHTAHHE pPacTeHHH, He omacasch HHTEHCHB-
HOTO COJIEHAKOIJIEHHS MPH JAOCTATOMHON JAPEeHHPOBAHHOCTH.

B mousorpynrax e lodopHoft crenu, OTAHYAIOLIHXCA
Goabioil  BogoyAepiKuBalomieil  cnocoOHOCTLIO, YPOBCHDL
PYHTOBLIX BOJ MOXKET MOJAAEp:KHBATLCH B TeuyeHHe Berera-
uuu Ha 2,5—3 M. OnTeManabHoe e yBaaxHeHHe Gyaer pac-
NPOCTPAHATLCA MO Beel 30He aspallHu B npejenax, OJH3KHX
K KanuJIspHOH BJaroeMKOCTH.

Hcxoan M3 xapakTepHBIX AJ4 JAHHOTO pafioHa KJAHMATH-
yecKHX (ucrapeHmue), XossificTBeHHBIX (COCTaB KyaAbTyp H
TPAHCIHPALKS) H NOYBEHHO-MEAHOPATHBHBEIX (KO3(GHUHEHT
(HIBTPALHH, KanuAJspHLIE CBOHCTBA NOYB, BOJHbIE KOH-
CTAHTH) YCJOBHH, aBTOpHl paspaboTalH METOAHKY ompene-
JIEHHA NapaMeTpoB MEJHOPATHBHLIX PEXKHMOB.

PacemorpuM JHHAMHKY MEJAHOPATHBHHIX NPOUECCOB A1
Kamaoro pexuma. B obumem cayyae aad onpeaeleHHsa JABH-
#KEHHSA BOJABI B HEHACHIIEHHBIX NOPHCTHIX cpejax C y4eToM

HEH30TePMHUYECKOTO Tpoluecca BOCNOJL3YEMCH YpaBHEHHEM
HepaspuisHocT, UToOH ycTa-

HOBHTL H3MEHCHHH 3aldacoB
BJlard B aKTHBHOM cCJoe Iou-
BEI, JOCTATOYHO INPOHHTEIpPH-
poBaTh ypasHeHHe HepasphiB-
HOCTH Mex Ay IpaHHIlaMH KOp-
neoburaemoro cjios (0sz<
<0).

Ecan cuntath, 4TO KOpHe-
Bas 30Ha co cpejined rayOu-
HOit § HempepHIBHO 3aMOJHSA-
eT Hekoropyio obgacte @
B IJlaHe, TO 3ajavy pacmpese-
JeHHH BJIATll B NOYBE MOMKHO
Puc. 18. Cxema K pacuery s1€- . yutaTh oxuomepiofl. TaknMm
MeHTOB Boanoro Oanamca Aas 06pa3oM, HCrapenue, TPaHC-

PasIHYHLIX MENTHOPATHBHHIX pe-
fumps, nHpauus H Apyrue XxXapakTe-
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PHCTHEH BOJAHOro Oasanca 3a HEKOTOPBIH Kouewynblid npoMe-
#HYTOK BpemeHH ! OyayT pyHKuiell KOOpAHHATH Z.

PaccMoTtpum aneMent dz, cojepiKauynii nekoTopyio Tou-
Ky 2, OTHOCsILLyIocst K KopueBoil 3oHe pactenmit (puc. 18).
Koanuectso Baaru dW, pacxoayemoe na yuactke dz, onpe-
ACINTCH COOTHOIICHIEM

dW =g (2) dz + E, (2) dz + E, (2) dz. (73)

Ypasuenne (73) cnpaseganpo aiasa 0=sz==§. IMostomy,
HHTEIPHPYA 3TO ypasHeuue no 2 B npeaeaax ot 0 no §, no-
JAynaem

]
W= [lg@)+E @) +E () de. (74)

0

[Tpomece BojAHOro nuTanua pacTeHnii Bo BpeMCNN TAKKE
SBJAETCS NCPeMEeHHBIM, TAK KaK BCE ero cocTaBisiiolLHe na-
pamerpsl 8, Ep+E; u it rpynTOBHX BOX — (DYHKIHA HE TOMb-
KO 2, HO H BpeMmenn f. [las pacyeToB MCANOPATHBIOIO PEIKH-
Ma BHIOHPATH HanGoiec nHanpsKEHUHN HepHOA BOANOTO
NMHTAHHA PACTCHMI, COOTBETCTBYIOUHIT MAKCHMAJbHOIT Opan-
nate Ep+E.=[f(f), npununmas, yto B paccmMaTpHBaeMoM
AHANA30MC OH HEH3MEeHel,

[Ipr ruapoMop(HLIX YCJAOBUSAX NUTAHME pacTeHHll H He-
NnapeHHe B NepHoa BCreTalHH YAOBJACTBOPHIOTCA B OCHOBHOM
3a CHUET KANWJJIAPHOTO 110JCOCA W TIHTANIA H3 IPYNTOBBIX
BOA. OpocHTeNIbHAS BJIAra MOMKET NOJABATLCS WHOTJAA B IIO-
CeBHOH ICPHOA AJS BiarosapsfkH caMoro BePXHEro cJos
IOYBLI H HAYAJALHOrO PA3BUTHA KOPHEBOH CHCTCMIL.

Ecin npereGpeub KOJHYCCTBOM BIAArH, COpepIKaliciics
na ynacrke 0<S2<C2y, rae 2x — I'paHdlla KanuaasgpHoi kail-
MBI, TO BHpazenne (74), ncxoas H3 ypaBHEHHA HepaspLIB-
HOCTH, 3aNHIUETCH B BHAEC

]

W= '_[?[EF (2) 4 £:(2)] d= = [E,(2)+ E.(2)] dz
« . " - (75)
j [E, (2) 4 £: (2)] dz = [ S(2)dz.

I ':h.'

F'-IHTHEEH, qTO npi I'Hﬂ]'JCIIhIUpE]JHEM peAinMe BCe NHTAHHT

pacTeHMH W HCHApenHe VAOBJACTBOPAIOTCA 3a cdeT GJAH3KO
3ajICTalouHX TPYHTOBLIX BOJA, MOAKHO JIOMYCTHTL, WTO TIPH
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S5TOM YCJOBHH CYMMapHas 3BanoTPaHCcnupauus paBHa no-
TeHL HAJLHOM.

[To paHHLIM COBETCKHX W 3apyGeHbIX YuUeHBIX, MOTeH-
HHaJaLHas 3IBANOTPAHCIHPAUHS €cTh MNpeAedbHas 3IBano-
TPaHCHHpALUHA LS AaHHOH MECTHOCTH M AAHHOH KYJAbTYPHI,
XapakTepuayioulas cymmaphoe norpebJeHHe NpPH YPOBHC
TPYHTOBBIX BOJ, 0in3KOM K moBepxunoctH. [Tostomy oHa mano
3ABHCHT OT KoneOaHui ecTCCTBEHHBIX YCJAOBHI H aBasieTcs
B ocHOBHOM (DYHKUHeR cOJHeyHOH pagHauHH, HECKOJALKO
CKOPPEeKTHPOBAHHOH HA aJABEKUHIO Cpelbl H THN BO3JE/bI-
BAEMON KyJALTYpLl. PakTHUECKAS IBANOTPAHCNHPALHS B JIO-
GoM cayvyae —JaHlWib vyacTek noteHuuaabHolt (Ep+Ex)o.
B c¢BA3H ¢ 3TuM BogonorpebiaeHue npH ruapomopdHOM pe-
HHME ABJACTCA MAKCHMaabHLIM W OauskuMm K (Ep+Eq)e.
Otcroaa

&
| S2)dz = (Ep+ E),, (76)

rne  {Ep+ Er)o — noTenuuansHas  3BanoTpanCMHpaUHA, BHpamennan
B CA0C H COOTBETCTBYIOWAA MAaKCHMAALHON OpAHHATe CYyMMapHOro Hcna-

PEenHA.

HOas pacuera rayOHHB TPYHTOBBIX BOA, NPH KOTOPO#
AocTHraercs ruaApoMopoHBI pexHM (€ro HHIKHAA rpaHH-
11a), HeoO6XOAHMO YCTAHOBHTL 3ABHCHMOCTb BcachiBalolllef
CHJAB OT cBoiicTe noysorpyHToB, HauGonee mpocroe peuwe-
HHE AaloT Heeaenosanus 5. Benetuna ana onpeaeacHus pac-
NPOCTPAHEHHA BJArd B KanuJJAPHOH 30HE MO BLICOTE B 3a-
BHCHMOCTH OT MCXaHHYCCKOIo coCctaBa {EU,'],EP}HH.HHE YACTHIL
>0,01 mm). CornacHo stum paboram, KanuJAJdApHbLIA noj-
COC MOMKET ObITh BHIpaXKeH NPHOAHKEeHHO U3 Smax=[ (Axmax).

nPHMGﬂHHEﬁHﬂH HHTEP“FETHHHH 3ITHX HFHBHK MMO3BOJIAET
VCTAHOBHTL 3aBHCHMOCTS:
'ﬁ"—z ]
S: = Smax A Po 2, €2 <0, (77)
K

Hurerpupysn ypaBuenne (68) no z B npegenax ot 2y
A0 6, noayvaem

P Y

§ P é SmaxPy (8 — 2,)?
[ S(2)dz = Spay —2 (2 —2,)? Ll

Otciona na ocxHosanuu dopmyan (67) caeayer, uto
Smax'ﬂ;] [E T f.-r:'l2
Eﬂ.ﬂ

[‘Ep+ E:)y =
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H/TH

Eﬁh (E p + -ET}ﬂ

(6 — 2z¢)'= :
Smanpn
OTtclona
VW (Eo+Ey)
z‘-: E i & I'l ' T lli (?-E)
Smaxl 0
rac FE, — ONpPCALNRETCA KaK o0beM KANHAAAPHOM CKBAMHOCTH MHHYC

o0beM KaMHAJAPHLWX MOP H MHHYC ABOMHAR MAKCHMAJAbLHAR THrPOCKOMHY-
HOCTh,

JAasa pacuera CKOPOCTH KanHAJASPHOro nojgcoca ueaeco-
obpasxee, oueBHAHO, noab3oBaTtbes GOpMYJIOH, BLBEACHHOH
1. A. Jlerynoeum (1955) na ocHoBe o6o6iiennsi G0ablIOro
KoJauuecTea Matcpraaos orevectBenunix (H. M. Tynaiixkos,
®. H. Casapercku#, I1. C. Kocosuu) u 3apyGemHbiX
(®. Llyukep, M. 3ayepbpeit u ap.) uccrmegoBaTenei:

1 1

S@=priz P, 79)

rae p — nokasaTeah CTeNeHH, TeopeTHYeckd, nMo Aanwum Poae, Koseuw,
Lyukepa w apyrux, on pased (L5, a cpaxTHacckn on naMedaerca ot 0,104
(nns neckor) mo 0,688 (aasm cononuon), cpednee awavenHe ero CoCTap-
aser okoao 0,3.

Hurerpupys ypasuwenne (76) mo z B npeaecnax oOT 2x
Ao & npu Bz=0,5, noayuaem

1 3

: (EF—FEﬂn(E-——H—) 221

T

ze=|8 P— : (80)
BP R *
[Ipn p=0,5
p ﬁ = 2{'El"1 ET:'H
.= 0 exp [ , ] (81)
Py b

PaceMoTpuM Tenepb COCTaB/AAIOUIHE BOAHOIO NHTAHHA
npu noayruapoMoppuHom pexume. Huwxnas rpanuua srtoro
pexHma — ypOoBeHb TI'PYHTOBHIX BOJ, NPH KOTOPOM OpOCH-
TeJbHas BOAA COCTABAAET OKOJO TPETH BCCro BOAHOTO [H-
TaHHA.

3aech BaKHO YYHTHLIBATb XapaKTep H3MEHEHHS TPaHCIH-
pPalHH H HCNAPEHHA NPH H3MEHEHHH YPOBHA IPYHTOBEIX BOLL.
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Kak Obl10 nmoka3aHo paHee, 3Ta 3aBHCHMOCTb MOXeT GHITb
moJAydeHa /s KaxA0ro cayuas B BHJe

{Ep+ Er): pro {Ep '1_ E‘r ﬂf{z)

Hrak, Takyio 3aBHCHMOCTb /ISl CEYEHHS, COOTBETCTBYIO-
ILero HHXKHeH rpaHHue noayruapomopduoro pexuma, ama-
JIOTHYHO TPOJIeTaHHLIM pacyeraMm AJs ruapoMopdguoro pe-
AMHMa, MOXKEM 3anucarh

—(9@dz+ ([E,@) + E.()]dz= [ S@)dz.  (82)
0 0 2

Ecnn yuects, uto q (2) B uuTeppane ot 0 g0 § ecThb He
4YTO HHOE, KaK opocHTeabHas Bsojonopaua (Op—M) OGes
MPOMBIBHOH A0JH BoponorpebJeHus, TO

&
(Ey+Enuclocz<s = | S@)dz + (Op— M).

N

[Tpuusie ans nmoayruapomopgHoro pexuma, uro !/s Bo-
JIONOAA4H YAOBJCTBOPSACTCSI OPOLICHHEM, a OCTaJbHaA — 34
CYET TPYHTOBHIX BOJ, TO €CTh

1
E‘(Ep ‘Jf' ET nr b

A8 HUAHedt rpannusl, no 5. Beneruny, noayunm

oo ]/ By + Edur_ (83)
3 Sm::Pﬂ_

= (0p—M)

a 1nsqa BEPJ{HEﬂ I‘]}EHHHH []ﬂﬂ}’l‘liﬂpﬂ.‘dﬂpl:tlﬂﬂl‘ﬂ pEH{HHﬂ
EH=E__V -&ﬁ{Ep’]"ET nr ’ (34]
Smax Po

To ke, mo IT. A. Jlerynosy, npu p="/2 aaa HuxKHeH rpa-
HHILB NOJYTHAPOMOP(HOTO peruma

[ 4 (Ep+ EqJar

Z =‘E i 1 [35)
K exp | 3 P'; fli. ]
a 1 BepXHeH rpaHuubl
R (Ep+ Eqdar |
2y = Bpyr | — : (86)
= el gh st |
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3nech ABa HeH3BecTHHIX: 2x W (Ep+Er)m=[(2x). Ilaa
HX OMpejleNIeHHA COCTaBJfAeM BTOPOE ypaBHeHHe, i KOTO-
pOr0o MOXMHO BOCMOJIL30BAThCA JAAaHHHMH HabOawienuH 3a
':Err'i'ET] ‘“Hhr.nj-

PELHHH HX OTHOCHTEJBLHO BCCX HCH3BCCTHBLIX, IMOJYUHM
rpPaAHHYHBIC PELICHHH 1A ﬂDJl}'[‘IlﬂpﬂMﬂp{bHGTD pexHMa,

Ananoruuso Aas noayantoMopgHOro pemHMa cocTasis-
eM Te Xe YpaBHeHHA, HCXOAS M3 TOro, YTO IPYHTOBBIE BOALI
}"-IEE';B}'HT B IHTAHHA pacTteHuil neanauuteasno: <<0,1(E,+
+Lr).

Otciofla cucrTeMa YpaBHeHHH NpeAcTaBIfeTcs caejyio-
HM 06pasom:

i
0.1(E, + E) = | S2) dz,
i | (87)

(Eyp+ En)s = (By + ExJo fllte0).

Jlasi aBToMOopdHOro pexxuma peuleHHe ymnpollaercs, Tak
KaK BCA BOJAOMOZAYA WACT 3a CYET OPOCHTENbHOH BOAWI, HO
06beM Ep+Er noakeH OHITh YBEJHYCH HA HH(OHALTPAILHOH-
HOE MHTAHHE TPYHTOBLIX BOJ.

Hecnenosannamu B, A, Jlyxosuoro no lonoanoit crenn
A5 o6bYHBIX cnoco6oB GOPO3IKOBOroO NOJHBA YCTAHOBJEHA
JABHCHMOCTL YBCJHYCHHHA UFGEHTE'.-*IBHI‘JI-I BOAOMIOAAYH OT
YPOBHS IPYHTOBLIX BOJ B BHJE

M
Koom 88 o ffir0),
L (88)
K= 0,645 HO®4,
Hcxona H3 yKasaHHBIX BbIlIE BhIpameHHH I Kamxaol

30HBI, KYJALTYPH H NOYBEHHO-MEJHOPATHBHLIX YCJAOBHH, MO-
#eT OBITh NOCTPOEH PAA KPHBBIX THNA

[Ep -+ Er] sf("&r.n]:

!
M= [ S(2)dz = f (he.),

Op— M = f(#:.).

3Han Tenepb HCXOAHVIO MHHEPAJH3ALHIO TPYHTOBBIX BOJ,
MOJKHO, NMOJbL3YSACh JHOO YNPOUICHHBLIMH pacyeTaMy 1o Me-
toauke B. P. Boaob6yesa, kak 3710 nokasano pamnee, aubo
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pacycTOM COJICBOTO PEXHHMAE HA OCHOBE TCOPHH MaCCONEPCHO-
ca (nporpamyul fI. M. Pexkca, P. B. Careasesoit, C. B. Hep-
MUHA 0 AP.), ONpeAesnTh MeJHOPATHBHYIO 10110 BogonoTpes-
JICHUSA U NOCTPONTL KPUBYIO M= [ (/1 4).

Hmes ueTpipe KpHBLIC, ANS KAXKALIX YCAOBHI HE TPYAHO
VCTAHOBHTh PEXHM, NPH KOTOPOM 3ATPATH OPOCHTCALHON
BOALI, BEJIOYAA MEJIHOPATHBHVIO A0NI0, OVAYT MHHHMA/bL-
HbIMH.

ABTOpBl 3TH pacueTsl NpoBeAH AAs VCAOBHA ApeHaa
lNonoauoit crenu (pue. 17).

Ilocae onpegescHus ONTHMAJAbHLIX NpeAeIoB napamer-
pPOB MeJHOPATHBHLIX PCKHMOB HeOOXOAHMO 33a1aTLCA TAy-
OGunoil apenaxia W pPacCuHTATbL AJS CCPeJHHBI MEMKAPEeHbLH
BCIO JIHHAMHKY OPOLIEHNS W APEHAKHOr0 CTOKA, KaK 370 Oul-
JIO NOKA34HO BblLeE,

[Ipun stom rayOuny ApeHaxka B npejaenax onTHMAajbHbIX
napamerpos Heo6X0AuMO BeiOHPATh, CONOCTABAAA HHTECHCHB-
HOCTL cpaboTKH YPOBHA TPYHTOBLIX BOJ ¢ TEMMNaMH coJleHa-
KOMJICHHA.

Fllm NepBOHAYAJbHBIX pacueTax JApCHAXd BCH CHOWAK-
HOCTE 3a4daYH COCTOHT B BLIMHC/JCHHH HCXOAHOO NpCBbLILIC-

HNA fy Haj ApeHaKHBIM paGouuM YpOBHEM.

Haa noayvruapomopduoro pemuma, Koria He pexomen-
ayercs GbLICTPO CHHMKAThH YPOBEHb IPYHTOBBIX BOJ, TaK Kak
HX MHHEpPAJIH3IANUNHA HU3KAH, COJEHAKONJEeHN s OnacaThes He-
Hero, H OCHOBHAas 3ajava COCTOHT B YCHJACHHH IHTAHHH H3
FPYHTOBKIX BOJA B NEpHOJ Beretauuu. 34¢chb J0CTATOYHO HE-
FHAMHTEAbHOE NPeBLIUIeHHe VPOBHA FPYHTOBLIX BOJ naj pac-
YEeTHLIM VDPOBHEM JApeHama, 4yrobul HeNnpOAYKTHBHAA TpaTa
OPOCHTCABHOH BOjAL Obl1a MHHHMAJbHOM. HpH sToMm rayOu-
Ha FPYHTOBBLIX BOA A0JKHA KOJAeOaTbCs MEMKAy mpeaenamH,
VCTAHOBJEHHBIME ABTOPAMH TIPH ONpPEIC/ICHHH NapaMerpos
noayruapomoppHoro pexuma. B nepsom npubanaennn ana
NOAYrHAPOMOP(HOTO pekHMa MOKeT OHTh NPHHATA BENH-
yuna hy — hyp. Jlanee HeoOXOAHMO NMPOCHHTATE BECh PEIKHM
FPYHTOBLIX BOJ, INOJHBOB U HCNAPEHHA B TCHYCHHC BCreTallHH
H NPOBEPHTH COOTBETCTBHE PACUCTHLIM NapaMeTpaM noay-
ruapoMopduoro pexuma. Tam, rae cXOAHMOCTb YI0BJETBO-
pHTENbHAS, MOHKHO OCTABHTL NPHHATHIE napaMeTpol. B cay-
HAe HEeCOOTBETCTBHA PE3VILTATOB NYTEM HIMCHEHH:A fly—hyy
AOGHBAIOTCA BBINOJHEHHA PAacUeTHLIX NM0JOKEHHH.

[Ipu noayastoMopdHOM pexHMe, KOrja HMeeM jeno
B OCHOBHOM C MHHEPAJH3OBAHHBIMH BOJIAMH, 3a4a4Ya COCTOHT
B TOM, 4TOGBl Clle1aTh MHHHMaJbHBIM MOACOC COJieH B 30HY
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HEIFIH[HEIT, I;"l'[.‘.!itll,'],il H3 TOro, Ilt‘J!ECﬂUﬂ]ﬂiI:ﬁI]CL‘ VCROPHUTL CHH-
KEHHe YPOBHA TPYHTOBBLIX BOJ, TAK KaK WMCHHO OHO Olpe-
AeNeT HHTEHCHBHOCTL coqcHakonacHus. Ha doue apenaxa
ITOMND MOMHO JOCTHHDL VBGJAHRMCHHCM HATlOpd Hdd ACHCTDYIO-
meit raybunoil apedaxa., C 910l weabiy pasHULA MCHALY
Axmax H iy AOMKHA GLITH (HACKOABKO BO3IMOKHO H UeJaeco-
oGpaszno) Goanwod. Ecad gefictByviomwan raydiuna apenama
pasHa, vanpumep, 2,8—3,0 M, a YpOBCHL I'PYHTOBBIX BOJL BO
BpeMA 110JHBA NoAHkMaeTes Ao 1,5 M, AefierBylonnit nanop
coctaBHT 1,3—1,0 M, 4TO NO3BOJAUT OLICTPO NOHHIHTL FPYH-
TOBBIC BOJLL.

OcHoBHOe YCAOBHE NMPH 3TOM MOXKeT ObiTh cHopMyaHpo-
BAHO Tak: oDECNEYUTb TAKOH CyMMapHBLIA JApeHaKnbliH CTOK
3a BereTauulo, NPH KOTOPOM BHHOC codel (npn OTCYTCTBHH
HANOPHOro nuranus) Oula O OOJLIWIC TOACOCa coseil H3
'PYHTOBLIX BOJ B 30HY a3palluuy M CYMMBI coJicH, TOCTYTHB-
IHX B 30HY apallii ¢ OPOCHTELHOA BOJLOI.

HMuaue ropops;

!

K "

(9:0)dt = | EcaCdi 4 Op,,,Cy, (89)
0 i
rae Opnr — OPOCHTEILHAR HOPMA HETTO 34 BEreTallHio.

3,.!1&'-’.3!: PAaCcTeKaHHE B fanance coned He YUACTBYET, TAK
KaK COJH TNpH pacTekaHHH TOJLKO nepepacnpeacasiorcs
B TPYHTOBWX BOJlaX,

Ecan ydecTs, 4TO B TeueHME BereTalMH MHHePaan3anms
FPYHTORBIX BOJA HIMCHACTCA HCIHAYHTCALHO H [PHHATL CC
MOCTOAHHON M PABHOH JAPEHAMHOMY CTOKY, TO TOIja

i|I.h'- I:_..ﬁ.‘ l‘:

jqndﬁ > | Eradt + Op 2= (90)
Ca

¥ 0

Jast venoBHH NOJHBHBIX ¥ MEMNONHBHLIX NEpHOAOB Oa-
JIAHC TPYHTOBLIX BOJ onpejensieT suipasenne (44), B KoTto-
POM BCE BCJHYHHEL 3a/laHbl, 32 HCKJAKOUCHHEM ONTHMAJNLHBLIX
3Hauenuit gy ¥ coorpeTcTByIOmEro eMy fy. Onu Moryr ObiTh
ONpeAcacHBl H3 cooTHOWweHNs (89) u (90).

Hnoii noaxol COCTOHT B OTRICKAHHH 2KOHOMHKO-MA4TeM4a-
THUECKOrD ONTHMYMA, AONYCKAA B MPONECCe BEreTauMi co-
JICHAKOIVICHHE, KOTOpPOe -VILAJAHCTCH BO BHCBETCTALHOHHLL
nepuosa npoMbiBkaMu. B 3ToM ciyuae no eeipazenusm (45)
H (89) cTpoAT KPHBLIC APEHAMKHOTO CTOKA H HCHAPCHUA H3

FPYHTOBLIX BOA B 3AaBHCHMOCTH OT HHTEHCHEBHOCTH ApPEHHPO-

a7



Bauks, MO KOTOPOMY Onpejessiercsi MHHHMAJbHOE COMCHA-
konzenne. M3 cemeiicta kpusmx (fe, — fy, 1) =/(¢) Br1ou-

palT TaKylo, KOTopas AaeT MHHHMYM CTOMMOCTH KanuTtaJo-
BJIOMKEeHHN:

Ca+ MK, = flltp, — 3 )= min, 1)

rie Cp— CTOHMOCTh [APEHHPOBAHHA B 3ABHCHMOCTH OT HHTEHCHBIIOCTH
Apenama; Ky — cTonmocts Kanuranosnomenuft na | »? poau 8 Gacceiine.

[Ipn sTom moaxoje cieayeT cHayaja YBEeJIHYHBATbH IMIy-
OHHY JApeHaXa A0 MAaKCHMANbHO BO3MOMKHON MO TexHuye-
CKHM mnapameTrpaM (MCXOASt H3 OTMETOK BOJAONDHEMHHKA H
METO/I0B CTPOHTE/IbCTBA), & 3aTeM yuallaTh APeHaK, YBeJH-

YHBaA TEM caMblM Bednuuny ( A, —.&?H]),a 0TCI0Ja H CKO-

pocTh cpabOTKH YPOBHA IPYHTOBLIX BOJ,

[TpaBuabHbIH BEIGOP THNA MEJHOPATHBHOTO PeXHMa HMe-
€T CYLIECTBEHHOE 3HAYeHHe: CHHXKAeT 3arpsA3HeHHe BO3BpaT-
HLIX BOJ, MO3BOJIAET HE TOJBKO MAKCHMAaJbHO CHH3HTHL pac-
XOAB BOALI HAa MEJTHOPATHBHBIE WEJAH, HO M YJIYUIIHTH
KayecTBa peyHuX BOA. JlefiCTBHTENLHO, NIPHMEHAS HA MEJTHO-
PaTHBHO-He0JAAronoAyuHBIX 3eMJAAX noaAyruapomopdubiit pe-
JKHM 3a CYET YCHJAEHHOrO HCMapeHHs, exerofHo BOB/EKaJH
B c0J1e0B0pPOT OrpOMHOE KOJMHYECTBO COJEl, KOTOpPble BLIMLI-
BaJH NpH MOCAEAYIOLUIHX NpoMbIBKaX. Bpea 3aech noayuaer-
ca apoiinofi, C ofHOf CTOPOHH, pacXojAyercs H3JHILIHee KO-
JIHYECTBO BOAH, C JPYrof — 3arpA3HAOTCA pPeyHbLle BOJbI,
KyJa cOpachiBaloTCs ApeHa Hble CTOKH.

Pacuersl pas T'onognoi cTenH nokasajis, YTo mpH NOA-

JIEPHKAHHH JIDeHaXeM CpejHero YpoBHS IPYHTOBHIX BOJA B Te-
YeHHe roja Ha rayOune 2,8—3 M BeiHOC conefl Gyaer cocTas-
JAsaTh 3—4 Tfra, a npu yposHe rpyHTOBHIX BOA 1,5—2 M —
10—15 t/ra. 3TH pacyeTn Xopoluo coraacyiorcs ¢ HabJuio-
JEHHAMH aBTOpPOB No HOBOI 30He [osoanod crenu ¢ 1967 no
1973 r., rae BolHOC cosiefl COCTABJAJ €MKEroJHO B CpeHeM
or 1,2 no 10 1/ra ¢ ApenupoBaHHOll NJOLLAAH B TEPHOJ OC-
BOCHHS H npoMbBOK. Toabko B 1969 r., korga yposensb rpysn-
TOBHIX BOJI Ha JPEHHPOBAHHBIX 3EM/IAX NPEBLICHJ BCACACTBHE
MHOrosonHoctH 1,8 M, BhIHOC conefl (c yueToM IIPOMBIBOK)
Bo3poc mo 29,6 t/ra. :



I''IABA 3
PACYET TOPH30HTAJ/JBHOI'O JIPEHARA

Cnocodur pacuera Japenaska
HA OpONIAeMBIX BeMJIAX

Pacemotpum npeanosenns pasiHyHbX aBTOPOB MO pac-
HETY TOPH3OHTAJNLHOTO JApeHama, HCNnoJdb3yeMoro Ha opo-
HIAEMBIX 3eMJAAX B LEAaxX NpeaynpexacHHd pasBHTHA 11pO-
eccoB 3acodennsi. M3 cnocofon, npuMeHABLINXCS doCTaTOU-
HO JAABHO, YNOMAHEM TOABLKO nauboJee 3HAYHMLIE.

[TpiHuHNHANBHOE 3HAYCHHE [0 CHX [I0p COXpPaHfaloT
npeanoxennsa A. H. Kocrsikosa, caenannsie uM eule 8 gaua-
ae 30-x roaos (Kocrakos, 1960). OGocHoBaHHO OTMETHB,

YTO YCTPOHCTBO JPEHAXKA OTHIOAb He HCKIAIUaeT HeoOXOAH-
MOCTH B OJHOBPEMEHHOM TNPOBCACHHH ATrPOTEXHHYMCCKHX H
IKCMAYATALHOHHBIX MEPONPHATHH, OH B KauecTBe OCHOBHOrO
BBIABHHYJ TPHHIHIT ONpeAeseHHs PacCTOAHHH, HCXOAd W3
HYAHBIX TEMIIOB MOHH#EeHHS TPYHTOBLIX BOJ MEXAY JpeHa-
MH (cooBGpasHo XapaKTepy CeAbCKOXO3SHCTBCHHOrO HCNOJb-
3oBaHus ocywaemoit teppuropuu). Ilpunarana A. H. Kocrs-
KOBBLIM pPacCyYCTHafd CXeMa NOHHMKCHHA (IIEI,H.’I:E'ME} FPYHTOBLIX
BOJ NMOJ BAHAHHEeM paloTul ApeHaxa H BOA00OMEHA Memay
FPYHTOBBLIMH BOJaMH H 30HOil aspaluu MOCAVHKHIA OCHOBOH
J151 cocTaBJaeHud cJeayiouiero 0aa1aHcoBOro VPaBHEeHHS:

— on Bdh = [Q — B (2,0¢ — a,M,)]dt, (92)

rie @ — xkospduumuent, yuntupawuwni dopuy csoboinoii NOBEPXHOCTH
(% =1); p — kospduunenT BOAOOTAAYM (HEMOCTATOK Hacuwenns); B —
PACCTOSHIE MEMAY FOPHICHTANLHBIMH ApeHaMu; (Q — ABYCTOPOHHRHIA NpH-
TOK Ha 1 M Apeuws, aaBHCAMmMA oT AcficTByioulero Hanopa; o Oc— Koan-
YECTBO OCAJKOB, MAYUICE HA NMUTAaHHe TPYHTOBWX BoA; @M, — aoas Bo-

poolMena Memay rPYHTOBBIMH BOAAMK M 30HON aspauun B CyMMapuom
HCIAapeHn.

Hanee A. H. KoctsakoBeiM GBUIH NOJYYEHH pacyeTHbIe
(hopMyaBl ANA pasanuHBIX OHALTPAUHOHHBIX CXeM, TMO3BO-
JALHe HAaX0AHTh PaccTOAHHE MEX Yy JApeHaMHu no 3ajan-
HOMY OTPE3KY BpeMeHH H H3BecTHOH raybunHe ¢pabGoTKH rpyH-
TOBHX BOJA. CUHTAJOCh BO3MOMHEIM ONpPeieasiTh MEXKApPeH-
Hbl€ paccTOAHWA 10 pesyJbTATaM pAacucToB CHHMKEHHH
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TPYHTOBBIX BOJ MOc/]e NMPOBEACHHA NPOPHIAKTHYECKHX NPO-
MBIBHBIX [IOJIHBOB € Nocjeaylouieil npoBepkol pexuma rpyn-
TOBbLIX BOJ B TeucHHEe BEreTallHOHHOrO nepHoja.

Fnasubim poctuxenuem A. H. Kocrakosa caegyer npu-
3HATh €ro npeijoxeHHe HCNOAL30BaTh ypaeHceHHe (92) ans
NPOrHO3HPOBAHUS peXHMa TPYHTOBbIX Boid. Kak nokasana
NPaKTHKA HHMKEHePHLIX pacyeToB, NPHMEHEHHe YpaBHeHHH
TAKOro THNA OKAa3aJochk MHCKJKYHTENBHO [NIOAOTBOPHLIM
B pacuerax JipeHa)Xa NnpH COCTaBJCHHH TMPOrHO30B PeHMA
YPOBHe# IPYHTOBBIX BOJ H COCTaBJAWILHX BoAHOro 6aaanca.
Caeayer noaYepKHYTb, YTO Pe3yJbTaThl pacyeToB no opmy-
J1aM, OCHOBAHHBIM Ha ypaBHenuu (92), u dopmynam, noay-
YEHHBIM H3 JHHEapH30BAHHOIO YPABHEHHHA HECTalUHOHAPHOH
tuabTpauun ByccHuecka, ANf HEKOTOPLIX CAYHACB MPAKTH-
yeckH cosnaau (Hacukosckuit, 1969).

Oco6GenHo AeTajbHOMY CPaBHEHHIO MOJBEPrajoch pelle-
HHE, NOJYYEHHOE HA OCHOBE HCIMOJb30BAaHHA YPaBHEHHA BH-
na (92) ¢ uspectHeiM pewenuem C. @. ApepwanoBa (1959),
ONMHCLIBAIOLINM HCYCTAHOBHBLUYIOCA (HJIBTPALHIO K JAPCHaM,
pacnonoxeHusiM Hal Bogoynopowm. [lo peayasratam uccie-
nosauuit, B. I1. HacnkoBckuit Ans onpeaeaeHns MexapenHo-
ro paccTosHHs B B YyCJOBHSIX HEYCTaHOBHBIIErOCA pexHMa
PEKOMEHA0BAJ cAeayIoWyo dopMmyay:

B=4(l/¢f+ i = A), (93)

rae T — cymMMapHas NpoOBOAHMOCTEL BOAOHOCHON TOoMWH; Py — pHALTPA-
UHOHHOE COMPOTHBAEHHE Ha THAPOAHHAMHYECKOe HECOBEepLUIeHCTBO Jape-
Hama; T — speMma crafuansaunn, pasnoe T=pul%Ta; « — xoadpdrunenr
eucauecTH (mo C. @. Apepuanosy); L=5/2.

H}'}H.Hﬂ JAMETHTE, YTO B CBOC BFEMH B CPeJHCA3IHATCKHX
NPOGKTHHIX OpPraHH3alHax AOBOJLHO LIHPOKOE pacnpocTpa-
HeHHe noayuun paspaboraunuiit A, I1. Basunoswsim cnocob
pacuera apenaxa. Jlas nocrpoenus rpaduka BHYTPHromo-
BOTQ KoJsieDaHHA YPOBHA TPYHTOBBIX BOJA HCMNOJb30BaJOCh
ypasueHie obulero sognoro Ganaanca, sgnucannoe A. 1. Ba-
BHJIOBLIM B CJAeAYIOUIEM BHAE:

We+Oc+B+TT=HU-+14+W,, (94)

rae “:;“ H W’u — COOTBETCTREHHO HauvaAbHWe H KOHeyHble 3aNacw BAArH
B pacueTHOM choe; B — pasHocTh MEMAY NPHTOKOM H OTTOKOM NOBEPXHO-
CTHBIX BOA (B TOM YHCJe W NO OPOCHTELHOR CEeTH); OCTa/bHble 0603HA-
HYeHHA HIRECTINH,
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Jlns pacuetoB no yvpagHeHuio (94) HeoOXOAHMO HMETh
IKCTEPUMEHTANbHBIE AAHHBLIC O BAAr03anacax B pacueTHoM
CJI0C NMOMBK B 38BHCHUMOCTH OT YPOBHS 'PVHTOBLIX BOA.

A. TI. BaBuiaos npeanomua JAHHERHVIO 3aBHCHMOCTD

MCHAY JIPEHAMHLIM CTOKOM KW JeACTBYIOULHM HAaNopoM:
=4, ':"[I.'u: e :'r':']:l}:- (99)

riae Ay — xosdpuunent apeunporaunoctn (no A. 1. Basnaony): hap —
PacCTOAHHE OT MOBEPXHOCTH 3ICMJAM A0 YPOBHA BOAW B APeNe, YHep —
Cpeanan AN paccMaTpHBacMoro nNepHola rayOHHa 3ajeranus TPYHTO-
BlX BOI.

3anaswuck KosdduinentTom Ay M BHYTPHIOJAOBHIM pac-
npeAeJeHneM OCTaJbHBIX uieHoB ypaBHeHust (94), MomuO
Mo OTACAbLHLIM HHTEpPBAJaM BPCMEHH, HanpuMmep Aas oue-
peAHOre Mecsila, CTPOHTh NpOeKTHLIA rpadwuk kKoacbanna
FPYHTOBBX BOJ, CC/IM H3BCCTHA HauaJbHAas OTMETKa M0J0-
HEHHA FPYHTOBBIX BOJ If).

Pacuer cuntaiaca 3aKOHYEHHBIM, €CJAH YPOBEHb TPYHTO-
BbIX BOA B TEYCHHE BEreTallHH HC NOAHUMAACH 0 TIVOGHHLI
MeHee KpHTHuecKod. Buinoanenne 3Toro ycloBua npupae-
HHBAaNOCE K oBecneycHuio 6JaronpHaTHOro Me/HOpPaTHBHOTO
COCTOAHHA 3CMCAb, B NPpOTHEBHOM CJhYy4dac IIP}E}-LU,LLH.-’IGCIJ M-
HATL KO3 (PULHEHT APCHHPOBAHHOCTH, 3HaUYCHHe hyy,, opocH-
TEJAbHY IO HOPMY H Ap.

[lo naifipeHHOMY rpaduKy FPYHTOBLIX BOJ W NPHHATHIM
HCXOJHBIM AAaHHBIM He cocTtasjasagao ocoboro Tpvia HAKTH
JHAUCHHA OTACALHBLIX COCTABAAIONIMX BojAHOro Oanawca 3a
KamALIA MCCAIL H B CJA0OM 32 roJjl.

JIasn BLlYHCACHHA YACAbHON MNPOTAMCHHOCTH JApeHarKa
Lip, @ TeM caMbiM H MEXApPeHHBX paccrosinuil, A. I1. Basu-
J0B npejaaran noawsosathest dopmyaocit A. H. Koerakosa,
KOTOPas B JaHHOM CAYYae 3anHCLIBAalach B BHJIC

nKl1
R i, (95a)
10 D00 |

In

rae d — pacueTHuil AHaMETp Apeun.

Paccmorpenne 310l GopMyan, B YaCTHOCTH, MOKa3uiBa-
eT, UTO BesiHuuHa g ABAAETCH He YeM HHBIM, KAK VAC/ALHBIM,

TO €CTh NPHBCAEHHBIM K | M Hanopa, ApeHa:KHLIM MOAVJIEM,
BbipaKEHHLIM B JlAHHOM chyuae B m?/mecsan ¢ | ra.

B nocaeayiouiem A. I1. Bapuaos (1971) ynpoctua csoi
cnocob pacuera, clle1aB ero MeHee FPOMO3JKHM,
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K mecoMHeHHBIM ZOCTONHCTBAM OMHCAHHOrO cnocoba pac-
yeTa JpeHaka cleiyerT OTHEeCTH HarjafJHOCTb MOJy4YaeMmblX
pe3aynbLTaToB. KpoMe 3TOro, 3HaYHTEJNbHYIO UEHHOCTh Mpea-
CTaBAAAN (pAKTHUECKHE JAHHLIE O CYMMAPHOM HCIAPCHHH
M BAaarosanacax, coOpanusie H o6pabotannuie A. I1. Basu-
JOBBIM 10 MaTepHaaaM HeeaefoBanuit B ['oJoAHOH cTenw.

A. M. T'onosaunos (1967) ycTaHOBHA CBA3L MeXAY Ko3h-
(puunentom Ay, BXoasuium B 3asucHMocts (95), u napecr-
HeIMH (QOPMYJIAMH, HCIIONIL3YEMBIMH B pacveTax J[ApeHaa.
Tax, npu oTHOCHTEBHO HEOOJBIIOH MOUIHOCTH BOAOHOCHOTO
nnacra T B cooTBeTcTBHM ¢ opmyaoii Kene u ¢ yuetoMm no-
NPpaBKH Ha BHcAYecTs Aped, no C. @, ApepbsHOBY, Oblia
BLIBCAEHA 3aBHCHMOCTD:

82 KT
Y, I

AT (96)

a npH raybOKOM pacnoNoKeHnH BOJOYNOPa B COOTBETCTBHH
¢ dopmyaoit A. H. Kocrakosa Oblj1o NoJyueHO caegylollee
BLIpAMECHHE:

A “E*“ i (96a)
3( In— — 1)
d
Cheaysa TeMm ke nyTeM, Ha ocHoBe dopMmyasl Xoyrxayara
MoJyYaem 3aBHCHMOCTD:

A= et
i

[i" 1y = ‘“*]2
ra - —_
B|( ng—oass) + -3 I 4

d ! (n2B? +41%) [ (n— 1)? B2+4-412]

N (97)

Kosdpduumenr Ay, B npuBegennsix dopmyaax (96) —
(97) pasen l/cyr. Ecan pacuer secTn na njaowanas 1 ra, to
MHCAHTE/b YNOMAHYTHIX (OpMyJa caeayer YMHOMHTL Ha
10 000, Torna pasmeprocts kosduumenta Oymer m?/cyr.

[IpHHuHIHANBHO HOBHIA NOAXOA K pacdeTy JApeHaxa Ha
opolmaeMbiX 3eMaax Ow1 npepaoxen C. @, ApepbAHOBLIM
(1965). o storo NMPOrHO3 COJEBOro pexuma BooGLle He
npusnekanca Aaa uenefi 0G0CHOBaHUA NapaMeTpoB ApeHa-
#a. Meanopartusioe Gaaronosyuse opolIaeMoro MaccHBa
CYHTa 0ch obecrnedeHHbBIM B TOM Ccayvae, €CAH TNPOeKTHLII
VPOBEHb I'PYHTOBBIX BOJ, YAOBJETBODAJ NMOHATHAM KPHTHYE-

CKHH DeMHM TPYHTOBEIX BOJ MJIH KPHTHYeCKas riyOWHA HX
JajeraHHs.
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[Moasepruys cmpaBegs nBOH KPHTHKE STH  HOHATHS,
C. &. ApephsiHOB NpPCAMOXHI nNapaMeTpsl JApcHama, Hai-
JICHHBIC MO JaHHBIM O CPEAHEroJlOoBoH Harpy3ke Ha Hero Aas
VCJOBHIE 3KCNYaTallHOHHOTO NEpHoAa, NpPOBepATH NO  pe-
3yJLTaTaM MPOrHO3a COJICBOrO peXHMa IOYBOTPYHTOB 30HBI
a’palun opomaemoro MaccHa. CocTaBlieHHe TNpOrHO3a
OCHOBLIBAJIOCh HA PelleHHH OCHOBHOTO YDPAaBHEHHS KOHBEK-
THBHOH AHDQy3HN M8 clyuas YCTAHOBHBIICTOCH PeyHMa
H THAPOAHMHAMHYHOCTH HCHTPAJALHOH TOPHCTOH  cpelhl
(oOGMeH MexAay TBepAoH H XKHAKON ¢asaMu OTCYTCTBYeT).
C. ®. ApephAHOB Tak)Ke PEKOMCHJ0BAJ BEeCTH BojoGaJjaH-
COBBIE PacyeThl MO CACAYIOUIHM YPABHCHHAM:

JJisl IOBEPXHOCTHLIX M IIOYBCHHBIX BoA (Ha MOJAX)
A Wnun‘f'-‘:t Wnu-tm=ﬂp+A‘_'Ml+[I _":"]d]x_ﬂi g
AAA I'DYHTOBHIX BOI
AWip =+ g+ 11—0 + ad,— A £ p; (98)
obuwmnit Ganauc
AW = Op-} Oy + A—M, -} (T—0) —C—1 + p,

B sTHX ypaBHeHHSX NPHHATH CJACAYIOLIHE 0G03IHAYCHHA:

AW — paMenenne o6ulEX 3aMacon BAATH 33 PACICTHH{ NEpHOJ BPEMEHH;
AWaon, AWnoss, AWrp — H3MeHenne 3anacos NMOBEPXHOCTHHIX, NO4YBEN-
HWX H PYHTODEIX BOJL 3a TOT e npoMexyrtok Bpemen (AW=AW;s:+
+AWaouws+4AWrp); Op — Bogonogaua HeTTo ¢ yweToM NPOMBBHOrO pe-
MHME; A — aTMocdepiibie oCaAKH 34 BLYCTOM NOBEPXHOCTHOTD CTOKa)
M; — cymmaproe Hcnapene ¢ nOBEPXNOCTH opolwaenmux noaeft; IT— nox-
3CMHLIR NPHTOK TPYHTOBRIX BoA; O — NOASCMHBIL OTTOK IPYHTOBRIX BOA,;

C — nosepxnocriikie cOpock HenocpeAcTBeHHo ¢ Moged; J| — apenax-
MEIH CTOK 3a Npeaensl opollaeMmMOil TEPPHTOPHH, P — BEPTHKA bHLA BO-
AooGumen TpynToBLX Bod ¢ Oodce rayloko 3ajeraoliAMH MOAIEMHLIMMH
BOAMH, Py — noTepH Ha OHABTPALNIC H3 OPOCHTEILHOR CeTH: & — AO-
A8 (PHALTPALHOHHEX NMOTEPb, HAYLLAA Ha NMHTaHHe TPYHTOBWX Boa (OpH
G:1H3koM 3aderanui TPYNTOBLX BOA a==1); g — BogoOGMEn MeMKAYy nou-
BEHHHMH H TPYHTOREMH BOAAMIH,

.C momomsio ypaBuenus oGulero sBogeoro Gananca (98)
MOMKHO ONpPeAeNHTh Harpy3ky Ha apenaxx [, ecau sajgartbes
3HAYCHHAMH OCTa/bHBIX yjenon ypapuenus. Harpyska na
Apenax, kak ormeyan C. P. Asepnsino (1965), nawe npn
caMmblX OJAronpHATHBIX YCAOBHAX He MOMXeT OuTh MeHblue
cyMmbl a®y+g. HelicTBHTeNBHO, ecin GalaHC COCTaBJSThH
AJiSl TONA B LEJOM M NPHHATH BCJAEACTBHE 3TOrO H3MEHCHHE

3anacoB BJArn paBHBIM HYJK, TO H3 YypaBHeHHA GajaHca
FPYHTOBHIX BOJL CjejyerT:

N=g+ad+11—0 +p. (99)
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BoacoGmen Mexay NOYBEHHLIMH H IPYHTOBBIMH BOJAaMH

& BKJIOYEH B 3TO YpaBHeHHE CO 3HAKOM MJIOC, TAK KaK CUl-
TaeTcs, YTO MMECT MECTO NPOMBIBHOH pexuM opowenus. [lo
CYTH Jena, wieH g B JaHHOM cjyuae npeacrapasier coboi
HHPUABTPALLHOHHOE IHTAHHE TPYHTORBIX BOJ.

CIJE.EH{'FGRGE}’ID HHTCHCHBHOCTbE [MOCTYIOJICHHA BOJALI B
NOUBY Vy HAXOAHM NO BhIpAMKEHHIO:

£

n == —

wi '

rae W’-——tpt.!l'rlﬂﬂ BJIAKHOCTE MOYBOTPYNTOR 30HLE Aa3pallH, JA0AH CAH-
HIHE, [ — NPOAOIKHTCIBHOCTE pPacuHeTHOro NepHofa, B AaHHoM CayHdac
=365 CYTOK, g — KOJHYECTBO BOAMW, NOCTYNHBLIee H3 NHTallue rPyHTO-
BHX BOJA Hepe3 30HY aspawuM, m,

Boiapuuyruie C. @, ABepbfHOBLIM MOJOMKEHHA B Jajb-
Helwem Oblin passutel B paGortax M. I1. Ahgaposa, A. H.
loaosanosa, J1. M. Pekca, JI. @, Wyaeruna, B. X. Xaua-
TYpbAHA W AP.

H. I1. Afipapos (1971) na npumepe 0AHOrO H3 YUACTKOB
Kaunbagamckoro muccusa 8 Tammukekoii CCP nokasan
YAOBAECTBOPUTENLHYIO CXOJAMMOCTh pacueTHuLX #u QakTuue-
CKHX JAdHHLIX MO JAHHAMHKE cojepmaHus cojeil B nouyse,
ITO NO3BOANAO eMy sl OGOCHOBAHUA NPOMBIBHOTO PEHKHM A
QPOINeHHH, HEPHMETPE}H ﬂ.PEHH}HE, EPGHGE H HOpM K4dllH-
TaJIbHLIX NPOMBIBOK PEKOMEHA0BATH METO/ABI pacuerd, OCHO-
BaAHHBIE HAa NPeACTABICHHAX (PHIHKO-XHMHUECKON TIuapo/iu-
HAMHKH NOpHCTHIX cped. B ceoux paGorax H. Il. Aiiaapos
NPOHJANCTPHPOBAA NPeAJOMHCHHA N0 pacueTy pHIAOM COo-
AEPIKATENLHLIX NPHMEPOB H 00pPaTHA BHHMAHHE HAa He0OXo-
AHMOCTL HHﬁL‘IPEI ONTHMAJBHOro MCJAHOPATHBHOrIG peéxHmMma
Hd OCHOBE MHMCHCPHBIX TEXHHKO-3KOHOMHYECKHX PAaCyeTos.

[Tpornosz soanoro pexnma ¢ GOABLIWIONR CTEMEHBLIO NpH-
OJIHAKEHHS K €CTECTBEHHBIM YCAOBHAM MOXKHO NOJYUHTH NY-
TEM pellcHHsl YpaBHeHHs BJAronepeHoca, uto, B CBOIO Oye-
peib, MNOBLHICHT H JAOCTOBEPHOCTb [POTHO30B COJCBOrO
peuMa.

HauGoaee paspaGorana ans 0GOCHOBAHHA MEJAHOPATHB-
HBIX MEPONPHATHH Ha 3acojJenibX 3eMJAX MeTOAHKA
A. M. ToaosanoBa, cosjanHas nojg PYKOBOACTBOM M TNpH
yuactuun C. @, Apepnanosa (Apepbanos, lonosanos, Hu-
Koabckuif, 1974; l'onoeanos, Hosukos, 1974),

s peanusaunun pacueros no stoft metoguke A, H. lo-
JIOBAHOB paspaboTai cepHio aJTOPHTMOB W Nporpams A
IBM  HecKONILKHX Mapok, MNO3BOJSIONLYI0 PACCUHTHIBATH
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H NPOBEPATL 3aJaHHBIT PCKHM OPOLICHHA, ONPEASIATh HOP-
MBl TIPOMBIBHBIX TOJAHBOB NPH H3BECTHBIX CPOKAX HX NpOBC-
penus, Jlannas Mojeas BJaronepeHoca VUHTHIBAET CJOH-
CTOCTL MOUBOTPYHTOR, Pa3jHUAIOILHXCA CBOHMH BOJHO-(u-
IHUECKHMH XaPaKTCPHCTHKAMH.

Jlna o60CHOBAHHA NPOEKTHLIX PelCcHHil B pesyJabrarte
06001ICHHA ONbITA MPHMEHCHHA TOPH3OHTAJIBHOTO ApeHaXa
B HOBOI 30He opomcHua oaoanoit crenn @. B. Cepebpen-
HHKOB (HHCTHTYT <«CpefasrunpoBoAXJON0OKs) MIPeIox I
cnocof pacdera mapaMeTpoB MeJHOPATHBHOTO ApPeHa:Ka HA
OCHOBC MPOTHO3UPOBAHHNSA BOLHOIO H COJICBOTO PEKHMOB.

[Ipn cocTraBiaeHHH NPOrHo3a pekiMa YPOBHA TPYHTOBBIX
BOJL H COCTABJAOUINX BOAHOro 0ajaHca B KAYCCTBC HCXOI-
noro Gwlio npuHsaTo ypasHeHwe C. @, ApepbanoBa (98),
KOTOpOE CAVIKHT AAf ONpeic/eHHA HAarpy3kH Ha JApeHax,
JIns NpOrHO3HBIX PAcueTOR 3T0 YpasBHeHHe ObLIO 3danHcaHo
cjaeayiouum obpasom:

() + My(y; ) =P —A £ p(y)—Opldf=10000 p(y)dy,

(100)
FAe if — PACCTOAHME OT MOBEPXHOCTH 3eMJAN A0 YPOBHA TPYHTOBHIX BOJL,
s; wly) — kosdhduunent Texywedl pofooTAauH  (HeLOCTATOK HACHILLE-
HHA), J0AH eaundun, PazMepiuocTh OCTAJMbHLIX YAEHOR YPaBHEHH: —

mfcyT, npuueM Bee cocTapasiouwMe BoaHoro Dananca OTHECCHM K MAoNLa-
A, pasuoi | ra.

Texymas BoJAOOTAAYA TPH KoneDaHu¥ YPOBHA TPYHTO-
BEIX BOJA B Juanasode ray0uH, He NPEBsIUAIONIHX OPJHHATY
Hy, npHHHMAaeTcA B COOTBETCTBHH € PEKOMEHAAIHIMH

C. @. Apepoanora (1956)
[ e (N
H [1 (W.)H‘ L

1L(y)=“’*"1{1— £ 1=

rne W:—"ﬂﬂﬂﬂﬂ BAArOCMKOCTE 33 BhUETOM 3I3LCMJACHHOrO DO3AYXa;
WQ — MAKCHMAJIbHAA MOJEKVAAPHAA BAArOeMKOCTh.

lel AOCTHMEHHH TPYHTOBLIMH BOJAaMH I'.."I}'ﬁHH, npesoc-

xoaauwux Hyw, Koa(pHILHEHT BOLOOTAAUYH NPHHUMAETCH NO-
CTOAHHLIM H DaBHEIM

e (102)

roac lli"—::pcmmﬂ AJA JaHHOrD MepHola BAAMHOCTH B AKTHBHOM CJOC
nmovyph.

B nporpammax aast 9BM npu npornosupoBanuu ypos-
HA TPYHTOBBIA BOA H COCTABAAKIIMIHX BOAHOIO Gananca

95



MEXKNOJHBHBIC TIEPHOAB H NPOBejeHHe NOJHBOB YUHTHBAIOT-
cA oTAeabHO, JIJf MEXKNOAHBHBIX M HEBEreTallHOHHOrO me-
PHOZOB pacyer Bepercd no ypasHenuwo (100), B Koto-
pom Op=0,

HPI{ EIHPE',H.E.JIEIIHII nogseMa ypoBHA F]}}’HTE}BHK BOI BEH-
AY KPaTKOCPOUHOCTH NPOBeNEHHA NOJHBOB YCJIOBHO NMPHHH-
MAaeTCH, YTO BCH TIOJIHBHAH® HOPMa HIACT HAa NMONOJHEHHE 3a-
I4CoB BJarH B 30HC a3pallHH H Ha NOABEM FPYHTOBHRX BOI,
HE PAcXOAYACh HA CYMMapHOe HCMapeHHe H CTOK B JApeHax.
Ecan nepea noansom ¢, <<Hw, 10 nonoxenne YI'B mnocae

?ti':-gggf Haxojnum ¢ nomouisio opmyant C. . AsepbsanopBa

S, —m=W,y, _.?_M*:[l (I—-E——-) ] (103)

rie Sy — ceoGoAHan eMHOCTL 30HH a3paluH ngu rayGHHe TpYHTOBLIX
BOA Yy, m—noansuas nopma; p=1— (Wo/W))2

[Mpu y1=Hw noawvem YpoBHA IPYHTOBBIX BOJ PACCUHTHI-
BaeTca NpH NOcToAHHOM Ko3(pHUMEHTe BOAOOTAAYM, MPH-
HHUMaeMoM 1o gopmyae (102).

UToOul akTHBHLI €0 NOYBH B BEreTAIHOHHLIL NEPHOIL
He MepeyBJaXKHSJICA HIH He HCCYWAJNCs HHXe JoNyCTHMOro
npejpena, YpoBReHb TPYHTOBHIX BOJA JAOJMEH 3aleraTh B He-
KOTOpOM auanasone rayéuu ot hy, a0 hy Bepxuas rpanuua
VKA3aHHOrO AHAanasoHa onpefieifacTess HCXOAA H3 VCJAOBHMAL,
uto ¥I'B nocne nonnsa He npubiauikaercs K MNOBEPXHOCTH
3eMJIH, HanpuMmep, Ha paccrofanse mMenee 1 M. 3uaucuue fig
B 3aBHCHMOCTH OT NMOJHBHOH HOPMBl M H BOAHO-(PH3HYECKHX
CBOMCTE IPYHTa HAXOAMTCA H3 ypaBHeHHs

S+ m=

2 W, H, '1_(1_ h

£f] oo

rae §; — coGogHan eMKOCTL 30HK aspauiul npH rayGHHe rPYHTORHX BOJ
I .

Buipamxenue (104), kak u anajornyHoe emy BHIpaXKeHHe
(103), npupOANTCA K YpaBHEeHHIO TpeThefl cTemeHH OTHO-
CHTEIBHO HCKOMOro napamerpa fg WIH 43, B CBA3H C yeM

MPH OTHICKAHHH €ro KOpHel He BO3HMKACT CKONLKO-HHGYbL
CYNIeCTBEHHBIX 3aTPy/AHCHHN.

3HavyeHHe hy, OTBeyalolllee HHMKHEH TpaHHUe AOMYCTH-
MOr0 AHanasoda sanaeranusa YI'B, maxoautca HCXOLA M3
TpeboBaHuil NoAJAEPKAHHA BJAKHOCTH B AKTHBHOM CJoe
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mousut na vpoene ne unxke 0.7 TI[IB no 3asucnyoctsd
JI. M, Pekea (1975) nan no ana orHuHbIM.

INpenax na IBM paccuntuBalor caeaviouiny odpazoMm.
Ha ocnomanun ypasnenna (100) n paga apyrux szasucn-
MOCTCIT BeAETCA NMPOrHO3 pPekiMa rpyuToRLX Bod B paspeic
roja OTASALHO A5 OCHOBHEX KYJALTYp cenoobopora (xaon-
YaTHIK, JIOUepHa) Ha OTACALHLIE MepHojinl ¢ YYeToM cpo-
Ka moJinBoB. 3a Takoil nepuoi npuinMacTcs Mccfll, B Teuc-
iHil¢ KOTOPOro COOTBCTCTRVIONINE CMY CVMMAPHOC ucnapeuune
Il OCAJAKI MOMKHO NpunuMath nocrosannmMi (lodoBanos,
1967). B nporpammax aas 3BM vuurupacres, uto Mecsi
MOMNO Pas3iacanTh Ha HCCKOMBKO HepanyblX OTPe3KoB B 3a-
BHCHMOCTH OT UNCAA MNOANROB, NPOROANMLIX BHVTPH MecCs-
na. ITockoanky nocacanBaTeILHOCTL I peRIMoobpasylouLie
haxropu MOBTOpHIOTCH U3 rOAA B rojl, NMPOCKTHHIN Pexim
TP}'IITGHi:l?{ BOA B MIIOrancTHCM paspé3c uMeeT LlIrIH..'IHT[EIhllul
XapakTep.

[lean  npormosuposanns  Boanoro  pemnya — noabop
TAROIO 3IAAYUCHHA HIUTCHCHBROCTH APCHHPOBIHIN 4"'1rh Inpn Ko-
TOPOM B TCHCHHE BCTCTallNi NPOHCXOANT NPE1VEMOTPCHHOC
THENIO TIOJHAROB B PAMKAX 3aJaiuoil opocnTeabioll HOpM L
i olecneunpacTcst ONTIMAJLHAA BAAMKHOCTL B dAKTHBHOM
cloe nmousLl, To ecth ¥I'B ne smxeanr 3a npeaeant fiy—Iy,.
Hauannnoe snauenne Ao npuninMacres n cooTsBeTCTBHN € PL-
AYALTATOM BHIUICACHHS CPEHEBEreTaAUNONNON HATPY3IKI 1O
vpasueito (98).

[lo wroram npornoza coctasasioniux pojnoro Oajaanca
A8 NOCACAVIONIEro NPorHo3a coJeBoro pexnMa Ha xapak-
T'.'!l'JTIhIE NepHOAL! BLIYHCTAIOTCS BOCXOJHILIE H HUCXOIALULNC
cKopoeTH B 30He aspauny. B npeaenax kamiaoro uepnoja
CKOpPOCTH mpuHHuMalores nocroaunsiyMi (Opocutensuuie wme-
nnopanun, 1973).

Hucxoaaumyio cxopocTh MpH HOANBE OnNpeieaneM 1o
dopmyae

nt =
Y= 70000 War * (100)

rie W — RaaAHOCTE MoMROrPYNTOR 306 A3DaUEK n NEpuos NPoBeaCHIs
nogauea; Af — IPOAOTHNTEALNC T NOTHDA, CYTRI,

Beanunna u wanpasaciie ckopocti JBIAKEHHS Bhary B
OCTANLHOEC BPEMSA BLIINCAAIOTCA 00 PopMy.IC
M, —A

— 106
&4 10000 Waz " L

4 3axas 6102 a7



rae M; ¥ A — cooTBercTReHHD O0LEME DOAL, 3aTPavCHULIC HA CyMMap-
noe uenapenne ¢ 1 ra wan NOCTYNHMBIME B BHAE OCAJKOB Ha Ty Xe MI0-

WaaL 3a pacuernmii nepuoa ppemenn Af, w3 W — pramuocts noyso-
FPYRTOB 30004 a3p2iil & MERNOTHBHOH nmepHod.

Ilpu Tex e npeanocwakax paspaboraHsl ABa BapuaHTa
pacyera, peajaH3oBAHHLIC B BHJC OT/AEJBHBIX NMporpaMm s
IBM.

[Tepeuii nossoaser noaGUPaTL pPeXUM OPOWIEHHS MpH
3a/laHHO NHTEHCHBHOCTH ApeHnpoBanusa Ap. TIpoune Qak-
TOPbl, TAdKHE KAaK XapaKTCPHCTHKA BﬂﬂHﬂ-l‘]‘lHEHHEL‘KHK
CBOHCTE rPYHTOB, MeTeopoJOrHyecKHe NOKA3ATeAH, CUHTA-
I0TCS H3BECTHBIMN, ITOT BAPHAHT pacuyera MomKeT OHThL HMC-
NoAbL30BAN [A151 KOPPEKTHPOBKH NPOEKTHOrD pexuMa opo-
LICHHS, ecAN MOCACAHUH OKAa3aJjcs HempHeMJeMblM no pe-
3}'.‘II:TE.T3M NpOrLoza coaeBoro FEH{IIHH.

Bropoil Bapuant cayXKHT AJf COCTABJCHHS IIPOrHO30B
BOJAHOrO pexnMa Ha JJHTe/lbHBIEe NPOMCHKYTKH BPEMCHH —
NATh, AecATh H 6oaee aet. [Tpuuem ana kaxaoro roga B or-
ACABHOCTH HAH AJA NPOHIBOJALHON IrPYNNel Jer MoryT GhTh
MPHHATL PA3JTHYHLIC PEKIMEI OPOLIEHHST H METCOpPO/J0OrHYe-
CKHE MOoKasaTeau. ITo JaeT BOIMOMKHOCTb, BO-NCPBLIX, CO-
CTABHTh TPOTHO3 BOAHOMO peXHMA IJ058 MEJHOPATHBHOTO
nepuoja paborit 0POCHTEILHOI cHeTeMul (B clly4ae OTHOCH-
TeABHO OGAN3Koro HEXOAHOTO 3AJETaHHA TPYHTOBLIX ﬂﬂﬂ],
Bo-BTOpLIX, IPOBEPHTE NIPOEKTHHIC TTAPAMETPH JIpeHaxka 1o
(QPAKTHYCCKHM JaHHLM O IOrOAHLIX VCJIOBHAX M PexHMe
OpOlIeHHSN, B3ATHM N0 0OBEKTY-aHANOTY 34 HPeALIAYLUIHE
roast (Taxk HaspiBacMwmil peTPOCMeKTHHIT awajus, mo
A. H. Tonosanosy).

[Ipornos coneBoro pekuma MPOBOAHTCH TOJABKO AJS Ba-
PHAHTOB, B KOTOpPWX obccncyiiBacTcs 3ajaHHOe MHCIO
noJaHBoB H 3agaeranue ¥I'B B aunanasone hy—h, B Teuenue
BCTETALHOHHOrO OCPHOAA, TO CCTL B TEX CAY4YaaAx, KOTAA Bhl-
JCPIKHBACTCA NMPOCKTHLIH PeHUM OPOIICHHA H COOTBETCT-
BYIOUAA BAAKHIOCTE B AKTHBHOM CJOE TTOYRHL,

MexomnuivMi ana cocrapiennsi mpormo3a cayxkar jan-
HEle O 3HAYeHHAX HHCXOAAWIMX H BOCXOAAINIHX EHEI['}E'ETE‘:'I
B 301¢ aspauud A0f XapakTepHBIX TMEpHOAOB BHYTPH rojd.

Taknm oOpaszoM OCYLIECTBJASICTCA CBSI3b MEXAY BOAHBIM
H COJCBLIM PEHHMaMIL,

Ilpornoa coacsoro peuma noYBOrPYHTOB 30HLI as3pa-
ILHH BHINOJIHAETCH B MHOroJeTHeM pa3peae Ha Nepuoj, pas-
HBlft ognolt poraunu. Tax, npu AeBATHNOILHOM ceBooBopoTe
CHavajaa COoCTaBJAACTCA NPOrHO3 Ha WIECTHJICTHHH CPOK €
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HPHBHEHﬂﬁ K YCJOBHAM BO3JIeNbLIBAHHA XJONUaTHHKA, NpH-
HeMm Jjojsxen OHITL n3pecTen HavaabLHb npodmas coaepxa-
HHS coqach. LI Kamaoro nocacavionlero rojla HeXoAubiM
CAYHHT KOHCUNHBI COJACBON npoduan NpPeABAYILECrO Troaa.
3areMm B paCHeT BROJINTCH PCHUIM OPOUHICHHA JIOUCPHB, 34
HCXOJAHLIH NPHHHMACTCS NPOQHAL 3aCOJACHHH, NOAVUCHHLI
MO HCTEUEHHH IICCTHIETHErO CpoOKa BO3ACHLIBAHHA XJ011-
HATHHKA,

Ilocace 3aBepuicnnst pacueToB NPOBOANTCH AHAANZ N0JV-
HEHHLIX pesyabTaToB, Boluie ormeyanoch, 4TO NPOTHO3 CO-
JEBOTO PCIKHMA NOMBOTPYHTOB 30HLL a3pallHH CAVEKUT KpPH-
TEPHCM NPHCMJACMOCTH paccMaTpHBacMoro BaApPpHdAHTA pCHIH-
Ma OpPOIUCHHA M PACUETHOH WHTCHCHBHOCTH APEHHPOBANNS,
Jlna janenefiigx pacueToB NPHHHMAIOTCA TAKHE BAPHAHTHI,
B KOTOPLIX B ciaoc 0—1 m cogepmanue coacii ne npesuiuaer
YPOBHS, HAUHHASI C KOTOPOro NPOHCXOANT CHIKCHHE YpPO-
HKaHHOCTH CCABCKOXO3ANCTBEHHBIX KYALTYD.

ITporpammbl gaa IBM M-222 npeavematpupaior nos-
MOMHOCTb MOJAYHATE MPOTHO3 COJUCBOrO PeXHMA B LEJ0M
Ha POTAUHIO WIH TOJbKO 4151 OJHON KVJLTVPH, HA HECKOJb-
KO JIeT Bnepes uan ia ogun rojd ¢ paciuevaTioil CoJeBEIX
npoduaed BHYTPH roja win TOJAbKO HA KOHCL pPAacycTHOIO
roja. Takum o6Gpa3om, N0 pe3yabTaTaM NPOrHO3A BOLHOO
H COJICBOro peumd BLIOHPAETCH PACUCTHOC BHAYCHHE WHI-
TEHCHBHOCTH Apenupoanus A,

Hanee onpejeasiioresi MEKAPCHHBE PACCTONHUA, VIAEAh-
Hast W o0utast npoTsKennocTs Apenaxa. Memkapenuse pac-
CTOSIHHA NPH HIBCCTHOM (PUABTPAUHOHNOM CTPOCHHH ApPenH-
pyemoit Toaul 1 napaMmerpe Ao, NPUHATOM MO Pe3yALTATAM
MPOrHo3a BOAHO-COJICBOrO peAHME, BHUYHCAAIOTCA C 10-
molusio IBM. Tlporpammu gaa 3BM cocrasacHsl B coot-
BETCTBHH € MeTOANKON, udaoxmenHoi B paGore A, §, Oaeii-
Huka ¥ B. I1. Hacukosckoro (1970),

[Ipu ucnoabsoBannn B NMPOrHO3HLIX PaCUCTAX YPABHEHHA
oblero Boanoro OanaHca, ¢ oaHOMN CTOPOILL, JONMYCKACTCA
ONMPE/AC/ICHHOE OCPeJHEHHEe BOJHOIO pekiMd B 30He a’pa-
IIHH, UTO MOXCT CKA34ThCHA HA TOYHOCTH NPOrHO30B COJEBO-
ro pexuma, C apyroil croponut, pacuersi 10 ypasieHHio
BlarolepeHoca CpA3aHLl ¢ TPYAHOCTAMH NOJIYYCHHA PHia
HCXOAHLIX JAHHLIX 110 MartepnaaaMm wuauickaunil. ITostomy
®. B. Cepebpennnkos npeioxna cnocol pacuera, 0CHO-
BaHHbLII HA COBMECTHOM UHCJICHHOM DELIENHH CHCTEMB Y Pas-
HeHHI BOAHOro Haganca NOYBEHNBIX W TPYHTOBBIX BOJ:

AW, =[(1—1)A - (1—a)b, + g + (1—2) Op—M,] Af, (107)
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AW,=[A()+g—1A—30p—a®, +p]af, (108)

rae AW, 1 AW, — naMenende 3anacos NOYBCHHLIX W TPYHTOBHIX BOA
B TFPAHHUAX PACCMATPHBAEMOH TEPPHTOPHH; Y — A0AA OCAJTKOB, HIAYLLAHA
HA MONOJHEHHe TPYHTOBHX Boj (3aBucut oT noaomenwa ¥TB); o—
Aoas PHABTPAMHOHIEX TOTEPL, HAVILAA HA MHTANE FPYHTOBLX BOA; 6 —
AONA OPOCHTELIOI BOAL, MAYILAA Ha NHTanHe FPYHTOBRWX Boji, Paamep-
Hocts wiaenop yvpasuemna (107) n (108), 3a mcknwovenmem o, vy, 6 0 ¥

m3feyr ¢ 1 ra,

[MpuHuunnassHLEE HHTEpEC NPeAcTaBIACT HHTEpPNpera-
uus wiaeHoB AW, u AW, Tlpu stom ucnosbsoBajgach 3aBu-
cumocth C. @, ApepbsinoBa (1956), onucuiBaiomas pacnpe-
jeJleHHe BJari Haj ypoBHEM IDYHTOBBIX BOJ:

e

W, =W, ]/;1_ ;Hﬁ .! (109)

Bulio npuHATO, 4TO B AKTHBHOM CJO€ TOUBH B Berera-
LHOHHEIH Neproj BJaXKHOCTh MeHsietcsl B npejenax oT Wi
10 Wnne, B ocraasnoe spems or W, 10 Wnns. Banammuocrsam
Winn=07Wnms # Wnmne ma pncynke 19 orBeuaior opauHa-
Thl iy 1 Mg, KOTOpHIE TIOJAYUAEM 110 (OpMYJie

(1—=w)
W
e gy — M : L, (110)

rae W; — Texyllas BAamioCcTs B aKTHBHOM CJ0e MOYEH.

B cOOTBETCTBHH CO CKa3aHHeiM OLIH NnpeljoAscHe CJE-
AYKIIHE 3dBHCHMOCTH:

A “?‘ = IDWD{JFIE.{.IIV!_!_I e kj_l'vj:_" % w’ﬁHkl(wi;j_l)a_u (%)3]]I

(111)
AW, =10000(W; —W;u)(y;, — yiq). (112)

ITpegnowenusie . B. CepeGpeHHHKOBBIM BBIpaXeHHs
NNO3BOJIHKOT B IIepHOL IPOBEACHHA IIOJHBA OJHOEPEMEHHO
YYHUTLIBATL HAKONJEHHEe BJard B AKTHBHOM CJl0€ [10YBHI
B Auanasone Baaxuoctd Wyn— Wnng ¥ namenenue ypos-
HH TPYHTOBBIX BOJ NPH TCPCMCHHOM KDSEI}[]JHHHEHTE HCJO-
CTaTKa Hacwlllenus. B MemxnoaneHoi NEPpHOL COOTBETCTBCH-
HO YYHTHIBACTCA pPacXoOJOBAHHC BJIATH H3 a@KTHBHOI'O CJIOY
€ OAHOBPEMCHHLIM IICPCMCUICHHCM YPOBHSA TIPYHTOBBIX BOJ
NpH nepeMeHHoM Ko3(dHlHeHTe BOJ0OTAAYH.

Cneayer no06aBHTb, YTO BO BpPEMs NPOBCACHHS NOJNEA,
Mocjie TOro, KaK BJAaMHOCTh B AKTHBHOM CJIO2 IIOYBHl Jl0-
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CTHFHET MpejelbHOR NOJCBON BJAAroeMKOCTH, AaJjbHeluf
noabeM (MAm cnag) TPYHTOBHIX BOJA OyAeT NPOHCXOAHTH
NpH NocToAnHOM KO3(dHiHenTe HeZOCTATKA HAaCHILICHHS,
PABHOM U= W;—Wnna. '

Boace toro, B pesyasrare Kanuwaaspuoro cGpoca mpo-
H30i1/1eT HeNoCcpeACTBEHHOE MUTAHHEC TPYHTOBHX BOJ 34 CUET
nocryuaiwuleld B nousy saary. Baarogaps stomy jpas pacue-
T4 HIMCHEHHS YPOBHA IPYHTOBHIX BOJ B OTAHYHEC OT NPEjl-
AYUIErD cayyast MOMXKHO OFPaAHHYMHTLCH TOJIBKO OAHHM BLIpa-
HEHNCM:

[ Al — 2E2H — Op — a1 plat =

= 10000(W; — W) (—Y:+41). (113)
Ecaun noans npogommkaercs, """ﬁwr.
TO B JiHanasoHe rayOHH - 1T v/ —‘
.’ W
1_( Wnns )E r
W |
<Y< H, : | |
(114) N
—'I'.. ot

noagbpeM FpyYHTOBLX BOJ oOnpce-
nensercs  (opmyqoit  (113), |
B KOTOPYIO BBOAHTCH nepe-
MeHHBIT KoapdHuHeHT Hexo-

-

SoEy
CTATKA HACBILICHHSA, . S |
Ilpouece cnaga rpyuTo- <= |
BBIX BOJL IIPOHCXOJAHT HECKOJIb-
Ko nHaye. B ananasone ray- ; 7

OHH, oOfnpejieaseMoM VCIOBH- !
eM (114), pacuer nposoauTcs i
aHaJOTHYHO ONHCAHHOMY,
Hanwuefimnit cnag  ypoBHS yrg
TPYHTOBBIX BOJ BHIMHCJAAETCH
Ha OCHOBE CHCTCMBIL ypaBHe- e

nuit (110) n (111) ¢ yuerom
BoJlooOMEeHa MeXAy NOoYBCH- |[o——— . —— W
HBIMH H TPYHTOBBIMH BOAAMH

H COKpalleHHst 3anacoB Baa- Puc. 19, Pacuetnue sniops Baax-
'H B aKTHBHOM CJOC HOYBBE! Mo  MOCTE na nauaio (/) u Koweu (2)
CPAaBHCHHIO ¢ NpefedbHoil mo- Y PIAKIEHIS aKTHBHOrO CAOR M-

g 3 BH NpH Noause (3alITPHXOBaHA
JIEBOH BJarocMKOCTBIO. 30HA H3Menenus BAAKHOCTH),
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PesyJasTaThl nporiosa BOAHOrO peXHMa, KaK H paHee,
CAVIKAT AAA MOCASAVIOUHX PACHCTOB H3MEHCHHS COAepiKa-
HHA COJeH.

K 6GanancoBbM MOKHO OTHECTH H Pacyer ropH3OHTaJb-
HOrO JipeHaxka, onucaHuulii B paGore ®. B. AGyraaucea,
M. b. Baxaymmuna, §l. C. Epbekosa u ap. (1975).

Psiji HHTEpeCHBIX NPeLIOKEHNI 110 pacueTy NPOCKTHOTO
rpaduKa rpyHTOBLIX BOJ, B YBA3KC ¢ JIPCHANCM MOMHO Haili-
i B paborax H, M. Pewerkunoit n A. M. Coiidepa (1975).

3apepuwag 0030p, HEOOBXOAHUMO NOAMEPKHYTh, UTO pacue-
Thl JAPEHa)Ka B HACTOALLEC BpPeMs, HECMOTPS Ha HCNOJAL3O-
panne IBM, oranuaores GOJLIIOH TPYAOEMKOCThIO H HOCAT
MHOrOBaApHAHTHBI Xapakrep. Doabuoe 3navenne npHobpe-
J0 HajjaecxKaumee oboCHOBAHHE HCXOJAHBIX JAAHHBIX, TAK Kak
B NpAMOl 3aBHCHMOCTH OT HX JAOCTOBCPHOCTH HaXOAATCA
pacucTHLIC 3HAYMCHHA MapaMeTpos JApcHamkKa.

PaccMoTpennbie crniocofbl pacuera AawT OAHO3HAUHBIN
OTBET B OTHOLUEHHH apaMeTpoB JpeHaxa, ecJiH OPpOCHTEIL-
Hast HopMa 1o KﬂHHM-J‘lIlﬁﬂ NPHYHHAM HE INOLMCHHT H3MEHEe-
nuio. B nporusnom cayuae moxHO nojodpate paj couera-
HHIl peHMa opolUeHHs W NapaMeTpPoB JpeHa)ka, NpH KoTo-
puX obeccneyuBaioTeA OJAroNpHATHBE BOAHBIHA W COJNEBOH
pemuMbl B aKTHBHOM cJoe noussl. MoxiHo eumte Goaee pac-
LHPHTL H YCAOMKHHTHL 3aj1auy, €CJH paccMaTpHBaTh OPOCH-
TEJNBHYIO CE€Th € PasHeIM K.ILA., 3aKpHITHH JApeHax pas-
JUMHON KOHCTPYEWHK # ap. TeM caMbuiM 3ajauva cBOJAMTCA K
Blﬂﬁ'ﬂ]}f OINTHMAJBHOIO BAPHAHTA Hd OCHOBE TeXHHKO-3K0OHO-
MHUCCKHX PACHCTOB. B oogee HIHPOKOM ILIAdHE MOMHO TOBO-
PUTH O 3ajlaue ONTHMH3AIHH NapaMeTpoB THApPOMeIHopa-
THBHOH CHCTEMBl H pasMepoB OPOCHTEJAbHBEIX HOPM, CBfA3aB
€e ¢ PelIeHHEeM TAKOro CJ0KHOro Bonpoca, kKak ueaecool-
PA3HOCTL CO3JIAHHUS TOrO /KW HHOIO THIIA MEJHOPATHBHOIO
PeAHMa HA TEPPHTOPHH OPOIIAEMOro MaccHBa.

Hecaegosannsg B 9TOM HanpasieHHH TOJABKO Havathl,
O caoxuoctn npobaemnl ONTHMH3ALHH NapaMeTpoB OPOCH-
TEJALHONH CHCTeMBl AA10T npejacraBjaende padorw J1. M, Pek-
ca (1974) u H. II. Afipaposa u 3. K. Kapumosa (1974),
NOJOMHUBIINE HAYAJ0 KOJHYECTBEHHBIM METofaM B 3TOM
obaacTy.

B cBere ckasanHoro onucaHHble BhLe cnocodbl pacuera
JlpeHaxka cJaeiyer paccMaTpHBaTk Kak COCTABHYIO HacTh
TCXHHKO-9KOHOMHYCCKOro OOOCHOBAHHA ONTHMAJBHOrO Ba-
PHAHTA MEJIHOPATHBHOIO pPEKHMAa H IapaMeTpoB OpPOCH-
TECALHOI CHCTEMBL.
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ITpumep pacyera jpeHaska

Pacuer APeHdaHAd — COCTABHAA NdACTh TEXHIYMECROTO IO~
CKTA OPOLICHHS W OCBOCHMS 3€Melb KOHKPETHOro o0mexTa.
[TosToMy pacueT ONHPACTCHl HA NAHHLIC NOYBCHHO-METHOpAa-
THBHEIX H HHIKEHepPHO-Te0JOrHuecKHX Hec/eloBaHuil H Hexo-
JIHT H3 NPHHATONH B NPOCKTC TEXHHUYCCKOH CXEMBI OPOCHTEMb-
HOI CHCTEMEL.

Huxe NpHBOANTCH NnpuMcp pacuera OO OIpefc Ielnid
MPOTAMKEHHOCTH JPCHAXKHON CCTH Ha TEPPHTOPHH CORX03a
MNe 11 neproii ouepean OpOINEHHN H OCBOCHHA 3cMmenb Kap-
HIMHCKOH CTEeIH.

OauH H3 caMblX CJOOMHBIX BONPOCOB pacyeTa ApeHarma—
ofocHonaHHLI BHGOP HCXOAHLIX JaNNBIX, B JAOCTATOMHOMH
CTENIeHH OTPAMKAIOUNX TNPHPOAHO-XO3AHCTBEHHBIE YCJIOBHA
npockTHpyeMmoro maccusa. [Ipu aToM clacayer YYHTLIBATD,
MTO ec/IH B OTHOIICHHH HAa3HAYCHHS cocTtaBa ceBoobopora,
MPOJAOIKHTEILHOCTH POTAIHH, K.ILA, OPOCHTEJABNOH CceTH
OOLIYHO HE BOZHHKACT COPLOIHLX 3aTPYVAHCHUE (OHW npHHB-
MalTCH 10 TNPOEKTHLIM npopalorkam), 10 0OOCHOBaHME
PACHCTHLRIX SHEI"-IE‘HHﬁ, HNaTIpHMED EG.E[II'D-d]}[SH‘-IEEI{IIR Xapar-
TEPHCTHK MOYBOTPYHTOB, HCXOAHOTO COJCBOro npoguasn,
OCAJKOB, HCTMapCHHA, TCCHO CBA3AHO CO CTaTHCTHYCCKHMH
meTogaMu oGpaboTKH 0 anannia JanHBIX H3BCKAnui, Boab-
HIHEe HCCTEeA0BRAHHA 10 3aTpPoHyTOH npofiieMe BHINOJHEHD
Kapeapoit ceabcKoXxo3ailcTBReHHMX Menumopanuit MIMH,
oun maman oTtpaxenne B pabBorax M. TI. Aifigapoea,
J1. @, Ilectoea (1973) mu pp. HMx pexoMenpaunn WIHpoKo
HCMOAL30BAHLL B MOCACAYVIOUIEM H3TOMCHUH.

['naporeosornueckie ycJaosusi TCPPHTOPHI COBXO3a Xa-
pakTepusyiorcs cnadoil ecTeCTBRCHHOM JAPCHIPOBAHNOCTEIO,
B CBSI3H C YEM [PH OPOLWICHHH HEH3BCIKIIO NPOH30IILT NOABLEM
MHHEPAJH30BAHHBIX I'PYHTOBLIX BoA. [ast npeloTspamenHs
I'[]}CIILIECE".’]B HTEI]‘JH'IHGI["D 3acoJeHHls Ha TEPPIITH]’.‘IIIH COBX034
HeoOX0AHMO TIPCAYCMOTPETh CTPOHTCJALCTEO TOPH30HTAMBIIO-
ro ApCHAaMKa, B TOM YHMCHC HA HAaCTH TEPPHTOPHH — KoM OItHu-
poOBaHHOTrO (MO YCJIOBHAM JIHTOJNOTHUYECKOTO CTPOCHHS BO,10-
HOCHOI'D KOM I'IJ]'EHCEI.}.

GEHU‘BHGE llﬂl’lpaﬂﬂﬂ'HHC IUEHI:.ICTHEI—\.‘IDHKGEUJ‘[EEKDE.
[TpHHAT ACBATHNOJLHLIH XJONKOBO-JIOLEPHOBEI ceBoolo-
POT: NPOAOAKHTCALHOCTL BO3ACALIBAHNS XJOMYATHHKA Ha
oaHoM noae b ner, nwouepisl — 3 ropa, O6utas npoLonHH-
TeJAbHOCTh poTauun — 9 Jer. OCHOBHBIC HCXOJHBIE AalHBIC
MO pexHMY OPOLICHHST NPUHATH CACAYIOLHE:
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X A0onN4aTHHK

Bezemayuonnse noausw

Opocuteavnas nopma, M%ra .

i m e e et

OORN © 5w bk e s RS e 16/V—15/IX

Uucno BeretauHonibLIXx NoaHBOB . . . . . e R

Hopuut Bereraumonnux noamsos, M3fra. . . . . . . . . 1600, 1600,
1600, 1600

Jlata npoBejyieHHs Nepeoro NoAHBa . . . . . . . 16/V

Cpokn yuera GuALTPAUMH M3 OPOCHTEALHOH CeTH

[1pednaxomusie noAuss
Hopma nmpeanaxorsoro noauea, M3*/ra

.« .« . 16/V—30/IX

......... 700
CIORE v b e s A R W B BRI 21/X—20/X1
JlaTa npoBeASHHA NOAHBA . « « « « « & + woa ¢ o LK
Cpokn yuera (HABTPALMH M3 OPOCHTEALHOI ceTH . . . . 1/X1—30/X1
Baazoszapsdxosne noauss
Hopsa Baarosapaaxkoeoro noamsa, mM3/ra . . . . . . . . 2000
CpoKH . . + « « « R b Nl e | T
Jlata NPOBEREHHA MOAMBA .+ « « + o = « o 5 « s « o 4 4 16/11
Cpoknt yuetra (pHALTPANHH W3 opocHTeabHOH cetn . . . . . 16/1I—31/III
Jwnepua
Bezemanyuonume noauss
CHTEALHAS MopMa, M¥ra. . . . « ¢ + + o +» « « . . 8600
ggﬁm: N s st b e R BN & B IR
UHCAO BEreTAMMONNBIX MOMMBOB . . .+ « « « o « « « . . 6 s
Hopubl BereTaumonnsix moausos, m3ra. - . . . . . . . 1450, 1450,
1450, 14350,
1450, 1350
Jata npoBejleHHS MEpBOro NMOAMBA . . - - « « « « .« « « IJIV

Cpokn yueta (HABTPAIHH H3 OPOCHTEABHOH CeTH

Baazozapaikossie noauss
Hopma maarosapaikosoro noamsa, M%/ra . .

.. 11/IV—30/IX

..... . 1900
o 51 G T P T O ) 7 o T
Jlata NpOBeAEHHA MOAMBA . . . . . . PRI

Cpoxs yuera QHABTpaOMH M3 opocHreawHoit cetm . . . . 21/IX—=3l1/I

[IpoA0KHTEABHOCT NOJMHBA NPHHAMACTCS MO 3KCNEPH-
MEHTAJbBHBIM AAHHBIM HJH MO Pe3yJabTaTaM pacuyera 3JieMeH-
TOB TeXHHUKH noausa (Jlakraes, 1975).

CorsiacHo NpoeKTHHM pewrennaM CpeaasrHnpoBOAXJON-
Ka, K.I.Jl. BHYTPHX03AHCTBCHHON OPOCHTEJNLHOH CEeTH COCTaB-
aser 0,85 (kanaasl B GeTonHoH 00aHUOBKe H XKejde300eToH-
HBlE JIOTKH).

Haxoautcs Hauajabnasi pacueTHasi HHTEHCHBHOCTb JApe-
Huposauus Ag, ANS ITOTO ONpelessieTcs cpefHeBereTalioH-
Has Harpyska na apenax npu AW=0. Kpome s1oro, cornac-
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HO HHIKEHepHO-Te0/JJOrHUeCKHM H3BICKaHHAM P=l_'_l_== Q_=C'=[}.
OctanbHble 3aeMenTsl BOAHOro 0aJanca H3BeCTHH W3 Ipe-
ABULVILero H3JozKeHlsa n noMeuiessl B Tabanue 6, rje ojHo-
BPCMCHHO [IPHBOAATCA H PC3YJbTATH BBIUHCJCHHIL,

TaGawua 6. BneMeHTHl pacyeTHOro BoaHOro Ganawca, m*/cyt
Ha 1 ra

Kyautypa & A 0 D M, il
Xaonya g 1130 550 G400 7300 T80
Jionepua 1520 540 8600 7900 2770

Haace momer ObiTh HafificHa HArpy3Ka Ha APCHAMK A
KOMILJICKCIIOTO I'eKTapa

Je =1780.0,67 -} 2770-0,33 == 1437 w3,

[MpoaoskuTenbHOCTE BererawnonHoro nephoga 7—183
cyr. Opuentuporouno npunumaercs fA=1M uonpegeasercs

PACHCTHOEC 3HAYCHHC HHTCHCHBHOCTH JIPCHHPOBAHHS, KOTOpPOE
H HCOOJAL3YETCA B NOCAeAVIONIHX pacycTax:

1437 :
Ay= i}; o =7,8~8 wm®cyr.

[Ipoekthas ray0una sajioenus jApeHarxa cocrapriaser
3,35 M. PacucTnble 3HauYeHHA BOAHO-(H3HYCCKHX XapakTe-
PHCTHK TOJYYAIOT NyTeM craTHeTHYecKoid obOpaboTkn marte-
DHAJJOB [OUBCHHO-MCAHOPATHBHLIX HCCAEA0BaHuil.

[To pexomenjauuam A. M. lojopanosa ads BoAnO-(H3H-
YECKIHX XapaKTepHCTHK B Ka'cCTBE pacueTHLIX NpHHHMAIOT-
¢l anavcnus, orpeyaioume 75%-noit obecneyeHHOCTH HA HH-
TErpaJbHOH KPHBOH pacnpejeiciiusa cayvainoi BeJHYHHBL.

[lo pesyawTatam cratucTHUecKoii oGpaboTEH ObIIH NpH-
HATH  CJAefyIoUHe BOJAHO-DH3HYECKHE XapaKTepHCTHKIL:
Hi=2,16 M, W,=0,408, W;=0,164, Wpns =0,3.

Muncpanuaanusi opocHTeabHONR BOJAB H OCAJKOB NPHHH-
MaeTcda No JallLiM rgapoaordycCcrix Hab oacunl anam
JeHusi rujpovercocayxbu (¥YITMC) u cayx6 3kcnayara-
MHH OPOCHTEJbLHLIX CHCTEM HJAH N0 00BEKTaM-aHaJoraM.

ITepecdeT HAa NPOUCHTHOE cojAepianne cojefi K CyxoH
Macce MOUBLI NPOM3BOZHTCA [0 PopMyae
C =-F-——IC"W°F

" 10y '’
rie Cs — MHHEpaNH3AUKA NoOJHBHOI BOAMW, r/A; y — CPeAHAA NJIOTHOCTL
noussl, rfem®: W.p — cpeauss BIaHOCTL NOUBLI, A0AH EANHHILLL
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HEPEC‘[ET C NpPOIEHTOR Ha MHLJANTPAMM-3KBHBAJICHTHI,

B CBOIO OYepeib, Aejaercd no gopmyae
C . Cn-1000
Mr=3K E'B ]
rne 2B — skppBanenTHanA Macca.

ITo maunbiM ruapoJorsdeckux nabaiojeHuii, MuHcpaiu-
34LHA OPOCHTENBHON BOAL MO KATHOHY HATPHA B Berera-
LHOHHE nmepuoj cocrapasier 0,113 Mr-sks.

Hauwaaeuwil conesoit npoduah 3ajactca NpH cocTasJe-
HHH TIPOTHO3a coJcBoro pemxuma. PekoMmenayercA NpHHH-
MaTb COJIEBHIC NPOMHIKH ¢ COACPIKAHHEM cOdell B aKTHBHOM
CJ0e HUMKE nopora TOKCHYUHOCTH, uTo olecneyuBaercd Kanw-
TaNbLHEIMHE NPOMBLIBKAMH H CONYTCTBYIOULHMH MCPOTIPHATHA-
MH HA CTajHH MCJHOPATHBHOrO NEepHOAA,

PacyeTHulil cojieBOoH npoduabL moay4aioT myTeM CTaTH-
cTHUuecKoH o0GpaboOTKH MATEPHAJIOB MNOUBEHHO-MEJHOPaTHB-
HEIX Hecaeposanuil. B COOTBETCTBHH € PeKOMEHalHAMH
MockoBckoro ruapomennoparusioro umuactutyra (MIMH)
B KAYCCTBE PacHCTHLIX 3HAYEHHI NPHHUMACTCH TAKoe Coaep-
MaHue codel (no naoTHOMY OCTATKY, XJAOP-HOHY), KOTOpoe
orseyaer 90%-nofi obecneveHHOCTH Ha HHTErpalbHOl KpH-
Boit pacnpejnenenns cayuaitnoit peamunnsl (Afnapos, Ile-
ctoB, 1973).

Crarncrnyeckas ofpaGoTKa BefeTesl OTASNBHO I8 KaxK-
noro uHreppana rayGun. I[Ipornos cosecporo pexuma Ieje-
coo0pa3Ho NPoBOAHTEL NPH XJOPHAHOM H CVIL(ATHO-XJ0PH -
HOM THNAX 3aCOJICHHS 10 COAEePXKAHHIO HATPHSA (mnpag, a
NPH XJOPHAHO-CYAb(ATHOM H CYJIb(ATHOM — 10 NJAOTHOMY
OCTATKY,

CorJacHo NOUBEHHO-MCJAHOPATHBHLIM HM3BICKAHHAM, HMe-
eT MecTo cyab(aTHO-XNOPUAHBIA THN 3aconeHud. ITo peayib-
TaTaMm craTucerHyeckoit o6pafoTKH B Ka4ecTBe HauajbHOTO
NPHHAT CAEAYIOWHH cOJMeBOi npodub.

opusont, M I 0 ] 0,2 0,5 ﬂ.ﬁl 0.8 I 1,0

CBAEPEH HAC HKaTHO-

U.E?ﬂ! 0,978 | 0,665 ﬂ,ﬁgﬁ‘ 1,087

HA NATPHA, MI-3KB 2,000
ITnodoascelite
lopuaouT, M I 1,2 1,4 1,6 1,8 I 2,0

Coaepxanie Katho-
Ha naTpHa, M-3KB
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Koapduunenr Monexvaspuoit andyann pekovMenayeres
npuunMare pasnuyM Ho=10"*—10-% wm?*feyr (Apcpuanos,
1965) . Kosdpdpuuuent ruapoancnepenn h nodayyator na IBM
M-222 no nporpamme «Onpencacuue napaMerpos coJenepe-
HOCA TTIO JJAHHBIM NOJEBBIX | .TIﬂﬁD[}ETI.'JrIIIH!{ ARCNEPHMEHTOR®
nyrem o0palOTKH MaTepHaaoB ONBITHHX MCIKOAGTAHOUHBIX
npoMblBok. [Ipnuesm nce 3nauenns i, nojyueHusle Npu Mak-
CHMAABHOM OTKJIOHCHHH MEAY PACHCTHRIMH I (haKTHIECKI-
Mt 3natennaMun AS=50%, Gpaxviorcs, OcradabHule 3Have-
HHSA TPYNNHPYIOTCHA B 3aBHCHMOCTH OT MCXAHNUECKOrO COCTARA
MOYBOTPYHTOB H NOABEPraloTes cratucTnyeckoil obpadorke.
B KauecTBC pacueTHOl PEKOMEHAVCTCS NpHEHMaTL obccne-
YCHHOCTh, PABHYIO MaTeMaTHUcCKoMYy omuaadmio. [lpu ot-
CYTCTBHIl 3IKCOCPHMENTAJLHLIX JauublX KosgduuneHt A

MOMHO NPHHNIMATE B COOTBCTCTBHH C tabanueit 7.

Tatauna 7. PexoMenayemsie avavenus Kodpduumenra
FHAPOAHCAEpCHH, M (1o JanHuM CpezasrunpoBoixionKa)

Ten 3acorcHnm
Mous xI0pHANMIE, evakipaTHii
CyaAmMpkaTIio- I XAOPRAHG.
XAOPHANRT ey andaTid
Jlerkue (cymecH M Jerkuii CYrAHHOK C 0,7 0,9 (1,1)*
NOBHINEHHOI BOAONPOHIIAEMOCTEIO)
Jerkoc v ranHucThe 0.9 1.1 (1,3)*
CpeasecyramnncTeie HIM  anajornmue B | 1,3 (1,5)*
HM 10 BOAOHPOHNLACMOCTH
Tameae cyramcTsle MAN  analoriy- 1,3 181, 7
Hbleé HM 10 BOAONPOHHIAEMOCTH
CanspcTeie U ApyrHe ¢ HU3KOI BOJO- 1,9 1,7 {1, 9"
NPONHILAEMOC ThEO
TakolpHbie FAMHHCTHIC C© OYEHbL HI3KON 1,7 1.9 2. 1)*
BOICIPORHILAEMOC ThED

* daa THRCHPOBAHHWE ouR,

Jas aaasneiimux pacueron Kosgdpunent ruapoancnep-
CHH NMPHHHMACTCA paBHBLIM A=1 M (N0 ONBLITHLIM JAaHNBIM),
Kos(puiient Moaekvaspuoi anddyvaun Jo=0,0001 M*/cyr.

IloazeMnoe nuranne rPYHTORBIX BOL B COOTRBCTCTBHH C
AGHHBIMH HHZACCHCPHO-TCOJOTHYeCKHX HCCACI0BAHHA NPHHH-
MACTCA PADHBIM HYJTIO,

CpeaneMHOroNeTHHEe MeCAUHBIE CYMMBI 0Ca1KOB MPHIATL
no AaHHBIM MeTeocTanuuu 1. Kapmn.,

PacueTnuic 3HauenHs CyMMapHOTO HCHapenus 3a XoJo/i-
HOoe BpeMs roja ¢ okTaA0psa Mo MapT NPHHATH M0 SKCNEpH-
MEHTaJbHBIM JaHHEIM HHCTHTYTA «CpefasrHnpoBo/AXJIONOK:.
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Jaa GuAbTpalHOHHOTO CTPOEHHA APeHHPYeMoH TOJIIH
XapakTepHsl CXeMHl, npeactapjeHuuie B Tabanne 8. [ns aTux
¢uabTpaHOHHBIX CXeM B RaibHeHlleM H MPOH3BOAMTCA pac-
UeT Mex/ApPEeHHLIX pacCTOAHHH.

Hexonusie nanuele A nocjelyiouux pacieros Ha 9BM
3aHOCATCA B CHNEUHaJABHO COCTaBJEHHBIE OJaHKH, KOTO-
phle TNpeACTaBAAIOTCA 3aKA3YHKOM B BHIYHCAHTENLHBIH
LEeHTp.

Tabaunna 8. XapaKTepHcTHEA THNOBLIX (PHUALTPALHOHHBIX CXEM

Tunosas
¢-:71E:¥[?a- P I, T PP H?;" L Pl
UHORHOTD MjcyT | micyT ¥T | M¥cyT M/CYT
CTROEHWR
Fopuaonraas
Odnocaoinoe cmpoenue
@ 30 | 0,4 12 — —_ -, - —
Heyxcaoinoe cmpoenue
2
20 | 0,4 3 10 | 1,5 15 -— -
=y
|
Tpexcaodnoe cmpoerue
\
531
20 | 0,4 8 5 10 50 10 | 0,35

KoMOHHHPOBAH
Hsyxcaolroe cmpoenue

T

12 | 0,4 | 4,8 8 ] 40 —_ —

20 | 0,4 | 10 15 10 | 150 — —
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Kaxk ykassHBaJoCh paHee, IeJb MPOTHO3HPOBAHNA BOAHO-
ro pexuMa — nojab0p TAKOro 3HauMeHHs HHTEHCHBHOCTH Jpe-
HUpoBanusa Ay, TPH KOTOPOM B TeueHHe BereTamnu peajn-
IveTCcHd 3aJldHHOG yHCAO NOJHBOB H obecneuHBaeTCA ONTH-
MaJibHas BJAAKHOCTL B aKTHBHOM cioe noussl. HMckomoe
anaucnne Ap noabupaercs Ha 2BM (sHauane muxkHui npe-
aeqa nonoxenna ¥YI'B nepeq ouepeHEM MONHBOM BAPBHPYCT-

csi B HHTEepBagde Ry—Hhy).

PacueTine JnaYeHHd

. Qbmas

Ty MYcy NOTEaAh, IIE[:]DT‘H-

S W, M/eyT H, ™ B, u ;‘f; o L H‘:“h*
HHH Jpenax
BO0ORHOCHOZ0 KOMRAEKCA

— 0, 0006 1 270 37,04 00 33,33
BO0OKOCHOZ0 KOMRACKTA

== 0, 0006 1 T3 36,063 1350 49,45
B000OKOCHO20 KOMNACKCT

3.5 0, 0006 1 429 23,31 1000 23.31
HBH apenax
BOOHOZ0 KOMAACKCA

— 0, 0006 1 628 15,92 1250 19,9

— 0, 0006 1 [212 8,25 1500 12,38
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MawnuHbi cueT AJAHTCA [0 TeX Nop, MoKa pa3HHLA MexK-
Ay HauajabHOH M KOHeWHO! TayGHHAMU YPOBHS TI'PYHTOBBIX
BO/L B HX TOJ0BOM LHKJAe He cTalieT MmeHee 2cM. [locae atoro
IDBM paccunteiBaer cocrapasiouue Boamoro 6GajaHca B
cpeiHeM 3a rojJi H Ha OT/JCHbHLIE NCPHOALI BHYTPH TOAZ,
a4 TaKMe BBIMHCJIACT CKOPOCTH (BOCXOJALHE H HHCXOAs1LHE)
B 30HE a3pailHu.

Brauase nportos cocrasiascercs List ciayyas Bosjennina-
HUA XJaonuatuuka, [loayuennoe no ero pesyawntartam 3siaue-
HHE J‘l-.':.u dBTOMATHYUCCKH OPpHHHMAETCH IPH NPOrHO3HpoBaHHi
AdA cayuas BO3ACALIBAHHA JouepHu. B pannoMm npumepe
noaGop na IBM aan pacuernoc sHaucHue Ap=6 m?/cyr.

PesyabraTsl pacucta NpoekTHOIO peiKHMa IPyHTOBBIX BOJ
¢ JaHHbIMH O COCTaBAAWUINX BOHoro Gananca npejcrasiie-
Hbl 112 pucynke 20.

[TosiyueHnsle JanHbie 0 CKOPOCTAX B 30He aIpallHit H YHC-
J¢ OTAGNLHHIX NepHoA0B (CKOJBKO 3HAYCHHA CKOpOCTEil
B JAHHOM BapHAHTE, CTOJBKO IKC H pPACUETHLIX IMCPHOI0B
BHYTPH loda) MCNoJb3yIoTes JJisi COCTABJACHHA NPOrHo3a Co-
aeporo pexuma nousorpynron. Ocranpiibie faHHBE, TAKHE,
KaK 4HCJA0 KyJAbTYp B cesoo0opoTe, HMHCJAO PACUCTHBIX JIeT
A8 DaHNOH KYJALTyphl, MHHCPAMH3ALS OPOCHTEAbHOH BOJL,
pacyeThblH coJieBOH NpodHJb, NpHBEACHD paHee.

[Iporios cojeboro pe:uMa BHINOJHAETCH Ha POTALHIO,
NMpHYEM [IPOTHO3 COAGPIKANHNA COJIelt ONPeesIHTCH HAa KOHel
OUCPEAHOro pacueTHoro rojd, 3a MCKJAIOUeHHeM MNocJcAHero
rojla BO3Je/JLIBAHHA XJONYATHHKA H JIIOUEPHBI, KOrja JacT-
cfl pacneuaTka coJieBHIX npoduieil BHYTPH roja Ha cOOTBeET-
CTBYIOUIHE XapaKTepHble MepHoH.

Hauano pacuctHoro rofla coBnajaer ¢ JAAaTol MepBOro
xapakreprnoro neproja. B KawecTBe MNCPBOr0 pPacHeTHOro
nepHoaa peKoMCHAYCTCA NNPHHHMATL AHBApb [NepBOro roja
BO3JIENLIBAHHA XJONYATHHKA,

Ha pucynke 21 nan rpadik H3MCHEHHS COAeprKaHHA Ka-
THOHA narpus B ciaoe 0—100 cm Ha poraunio, cocTaBiaeHNbI
no peayJanbTaTaM nporuosa coaesoro pexuma. as cpasie-
HH$l NPOrHo3 OBl BHINOJNEH MO IPOrpaMMaM, YYHTHIBAKOUINM
H He YUHTLIBAIONMM Haanuue rpyHtosBeix Boja. Coraacho
pHcynky 21, Kak B TOM, Tak H B ApyroMm ciayuae npu Ag=
=06 m*/eyT B caoe 0—100 cM, cofepKanne KATHOHA HATPHA
He npesbllaer nopora TokcuunoctH. Takum oGpasoM, B pe-
3yJbTaTe COCTABJIEHHA NPOTHO30B BOJHOIO H COJIEBOIO
PEKIIMOB YCTAHOBJAEHA PacUCTHAs NHTCHCHBHOCTH JIPeHHPO-
BanHs Ag=06 m?/cyT.
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GTE}"TETBHE C}'!JlECTBEHHm'l pﬂ:il!iﬂ.lb] B PC3VJbBTATAX
Nporuesa coacsoro pexnsMa aas cios nouesl 0—100 oM
OOLACHACTCH TCM, YTO B KauecTse MCX0AHOTO OBl NPHHAT
GaaronpusThbll coaesoil npogman. CheloBaTensHo, 1 yc-
JOBHH SKCNAYVATAIHOHHONO NCPHOLA MOMHO NOALIOBATLCH
J00LIM H3 ABYX cuocobon npordosa conesoro pesxnma. Of-
HAKO OpH HaJnuill 3HAYHTEJNbHLIX 3anacoB coicit B 30M1¢
a’pauuu, uTo 00BMHO XAPAKTepHO aA HAYaJAbHOH CTaAHH
OpPOIUeHIs, NPOTHO3 CACAVET BECTH ¢ YYeTOM MNOABHAKHOIM
rpanfibl — ypoBHA TPYHTOBHX BOA. B npoTtuBHOM caydac
MOKHO IOJAYYUTL HEOOOCHOBAHHO OLICTPOE ONpeCcHeHHe NoY-
BOTPYHTOB 30HBLI a’palluu.

Hdanee onpejensercs YACALHAR TNPOTAMKCHHOCTL ApeHa-
KA AJA NATH CXeM (PHALTPALHOHHOrO CTPOCHNA NpH ware
MEMAY CKBaAHHAMUH-yvCHANTeAuMH O6=00 m. BrlunciacHus
MEMKJPEHHLIX PACCTOAHME BLLOANAIOTCA ¢ nomowslo IBM
B COOTBETCTBHIL ¢ PACYETHEIMH (DOPMYyJIaMH.

Hexoaupie Jannsie 408 pacuera MeXxApeHHOro paccros-
HHA MOMelleHs B Tabauue 8, TaMm e NPHBCACHHW pe3yahTa-
Thl pacyera — VACALHON H ObIEeH NPOTAXKCHHOCTH ApeHaKa.

[1pH BBIMHCJCHHH MeX{APeHHBIX PACCTOANHE clelyer INO-
MHHTb, UTC CBsl3b MeEMAY PacudeTHOH HHTEHCHBHOCTBIO Ape-
HIPOBAINA, HAPY3KOH na JApCcHaK 0 cpejiiiM 3a PEE"IQE‘HHﬁ
NepHoA LCHCTBYIONIHM HANOPOM ONHCBIBAGTCH JHHEHHOM 3a-
BucHMocTbio. Cpeannili 3a Bererauuio JefCTBYIOUMIT HaNop
MOZCT OBITDL BLIYHCICH 110 hopMmyJe (M)

Hli
T4,

rae JL— apenaxumii cTOK 3a peretaumio 1 m? HaxXoauTCs B peayabtarte
Nporio3a BOALOre pesHMa; Ay — pacuycrnas HUTEHCHBHMOCTL  APCIMPO-
panud, MYcyT, T — NpoaciMUTEALHOCTL BEreTalHoHHoro nepHoja, CyT.

Pacuer JABCPHIACTCH BBIMHCJACHHCM }’ﬂ.E.l'thﬂrl n o0ue
NMPOTAALCHHOCTH JApeHaM4d.



I"TABA 4

KOHCTPYHTHNBHLIE OCOBEHHOCTI
IFOPH30OHTAJIBHOI'O JIPEHAMKA

DIAeMEeRTH ROMICKRTOPHO-/[PEHAKHOI COTH
Il ee CXeMbl

OpocuteasHas cHCTEMAa — 3TO CJO0HHBIT KOMIIJIEKC HH#e-
HEPHHIX COOpYeHHil, npeanasHayennblX 115 nojlaud opocH-
TeAbHOH BOALI U3 HCTOYHHKA OPOWLCHHA Ha MOJA, vnpasae-
HHS BONO-BOZ/IVIIHBIM 1 BOAHO-COJICBLIM PCHIMOM  NOMBO-
FPYNTOB H OTBOJlA BoALl H CcoJieil 3a npegeisl opoluraeMoil
TepputTopHH. KosieKTopHO-JipeHanas ceTh — Ta YacTh CH-
CTEMEl, KOTOpas nojlepAuBaeT HCOOXOAHMBIN YPOBEHb FPYH-
TOBHIX BOJI, CO3JaeT HHCXOAMLLHE TOKH B MouBe, mepexsa-
THIBAET HAMOPHHI (BOCXOAAWHA) NOTOK TPVHTORKIX BOI,
coOHpacT N OTBOAHT H3JAMUIHHE COMTH H BOJLI € OpOLIaACMEIX
zeMenn. [Ipu 3TOM ApeHbl BEINOJIHAIOT NepBHIC HeTHpe (yHK-
UHH, a KOJJCKTOPH — FAaBHBIM 00pa3oM TPaHCTOPTHPYIOT
cOHpocHbIe W APEHAKNBIC BOABL T COMIN B Boaonpuemuuky. B
TO ¢ BpPeMf CACAYCT VUHTHIBATL, MTO KOJJICKTOPBL BEHINO-
HIOT B MHCTO ApcHAa)Hble QVHKILHHE B 30HE, HETIOCPC/ACTREH-
HO MPHAETAONICH K HUM, a MpH CJONCTHX IPYHTax, Korja
KOJJEKTOPH NPOPE3alnoT XOPOIIO NPOHHLACMBIT TOPH3OHT,
H BO BCCM MEXKOJJICKTOPHOM NMPOCTPaHCTRE.

KoaaeKTopHo-ApcHaxHaa ceéTh COCTONT N3 CACIVIOULEro:

nepBuuHbIX (10JeBHX) ApCH;

apeun-cobuparenei,

xoaaektopos I, I w III nopsiaxa no pocxoasueii (B 3a-
BHCHMOCTH OT pacxoja) JHHHH;

BOAONPHEMHHKOR,

[Tepsuunbie ApeHsl H ApeHLI-cofinpaTenH, TakK e Kak
H KoJuieKTopsl 1 nopsijika, MOryT OBITEH OTKPLITH H 38KPLITH.
Koaacktops! 1T 1 [1] nopsakos ofuiviio BEIOJHSIOTCS OT-
KPBITEIMH,

B 3apncHMOCTH OT B3aHMHOIO PACTOTOACHIT opocHTefh-
HOH, KOJJACKTOPHON CETH 1 JpeHamka pasinuaor pPaid npuH-
UHITHAJABHO BO3MOMKHBIX CXCM KOMJICKTOPHO-APEeHaKHOIl CCTH
(pre. 22).

XapakTepHCTHKa 3THX cXeM npusejena B Tabaunue 9.

Kak BHIHO H3 cXxeM, onpeieasiouHM B PacnooAcHHH
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Prc. 22. Cxema Jpenaka B COMETAHWH ¢ OPOCHTEALHON CETLIO:

Iu Jn-r—ﬂpﬁ.ﬂ.ﬂ.ﬂbl'lﬂﬂ H NONEpCYHaN CXEMK OPOCHTCABHON CETH; 8 — CXOMa APEia-
¥ wea0MKkofis; O 1 & — NPOA0OABEEH H NMONCPEYAaH cXeMi Jdpenasa; [ — noacsuc

apenk; 2 — xogaextTop; J— gpeHa-cofipartead; 4 — OPOCHTICAL YuacTHOBLI,

JIPCHAMKHOM CCTH ABASETCS e¢ HanpapieHle, HanpasJenne
MOJMHBA, XapaKTep peancda i YKJAOHOB.

Ilpopoasuee cxemer [ 6 n 1l 6 xapakrepusyiores Gonb-
weit aaunoit mepnrnunwmx apen (or 0,5 go 2,5 KM) H Jerko
BOHCHBaOTCH B J060i peabed. [1pH 3THX cxeMax aAllaMeTpH

Tadanua 9 XapakrepucTHka cXeM HOMIEKTOPHO-IPeHAMHON
CCTH B COYCTaHUM C OPOCHTEILHOA CeThio

Cxema
b+ KOTACKTOPHO= Cxema Yezouu | wanagrep | Hanpasacuue
cXEML | A pensilon opocuTesnRal apoADAL- peateda noann
CETIL CETH HEl&
fa | Kocas Ilponoasxasn | Oucub Poeunili | JTwGoe
Manne
f6 | MpojonsHaa » Boasue | Jlioboit | Tlpojcaence
dlobue
fe | Tonepeunas 0 Jiwdsie | Posuwi | [Tomepeunoe
Mansie
[fo | Ilpogoavuan | [Monepeunan | Boawmwe | JlioGoit | [pogoasnoe
Manwe
ffe | Tlonepeunan % Boasmue | Cpeantii | [Tonepeunce
Hyaenne

1 P Menande B uyncanrers — YEAGIL B NPo10dsHoM HANpaBIeHIE, B 3HA-
MEHATEAC — B DONCPEYHOM.
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ij’ﬁ HapacTamoT No YKJAOHY, O Meépe YReJHUeHHA pacXxolon.
Tem ne menee, npH yxaonax =0,002 31o ne NpHBOAHT K YA0-
POKAHHIO YAEABHOH CTOHMOCTH JpEHAa Ha rekrap BeJjel-
CTBHH TOrO, YTO YMEHLUIACTCS YHCAO NOMEPeyHLIX YYACTKOB
KOJIJIEKTOPOB, a rayGuHa KOJJEKTOPOB OCTaeTcs B npejeiax
3,0—4 M, Tak Kak noTpeBHLIC VKJIONB JIpeN COBNAAaloT HJN
AaH e MEeHbIIe VKJOHOB MOBEPXHOCTH 3eMJH 10 HX TpacCaM.
ITpin MeHbUINX VKJOHAX MeCcTHOCTH, HaobopoT, BCAEACTBHE
HeoBXOANMOCTH TMOCTENEHHOrO HAPACTAHNA VYKJIOHOB 110
CPpaBHCHHIO C NOBCRPXHOCTRHIO 3ecMJIH CTOHMOCTD ﬂpﬂ,ﬂﬂﬂbllﬂﬁ
cxeMit cranoputea Ha 209% Brlue nonepevHol, XOTH YAelb-
Has npotseHHocTh ee Ha 10% nuxe. Creaver oTMeTHTb,
4TO NpH NpoaoabHoit cxeme [6, Koraa nanpasjaeHusi nep-
BHYHBIX JIpeH M OOJbIICH YacTH KOJJCKTOPOB COBMAfaloT
¢ HanpaBieHneMmM HaubOJBLIIHX YKJIOHOB MCCTHOCTH, HaACK-
HOCTh [lﬂﬁnTh[ KOJMJeKTOPOB TAKME BbLIIIC, TAK KAK KOJJICK-
TOPH, HAYILHE BAOJb TFOPH3OHTaJel, BCEriga 3au/floTCH
H paspywalTcsa yaule, 4cM NpH npoaoJanHoOM HX pacnogo-
sennn, Cxema ff 6 nexenarensna w3-sa OGJH3KOro pasme-
WCHHA KOAJACKTOPOB H OpocHTe e, a TAKiKe 1i3-3a nonepey-
HOM TPacCHPOBKH MCPBLIX.

[Tonepeunnte cxeMmsl /6 u I/ 8 B 0CHOBHOM onpeeNaioTCH
HanpapJjgenneM nojausa. Oanako X CJAelyeT PeKOMEHL0BATh
TOALKO TMPH MaJMbIX MONEPE HBIX YKAOHAX, NPH OTHOCHTENILHO
poeroM pensede n vKiaonax mectHoery <0,002. B atom cay-
yae HeoOXOAHMO OTMETHTh HX Oojee BHICOKYH) HaJIEKHOCThb
B pafore, TaK KakK TIpH OTHOCHTeJbHO HeOOabLIOH AJTHHE
JApeH MOXHO AOCTHUB ONTHMAJBHBIX HJIH OJH3KHX K HHM VK-
aonos (==0,002), uro obecnmeynHBaeT caMOpa3MbiBalollxe
ckopocti. Kpome Toro, Hapymenne B ux paborte yxyawact
APeHHPOBAHHOCTh JHIL He0OoJLLIOro MOJHBHOIO Y4acTKa
(7—9 ra nmecto 20—30 ra npu npofoabHOl cxeme).

Paamenienne Mo KOCOH cXeMe PeKOMEHAYEeTCHA JHIb npi
oueHh MAaJbIX, MOYMTH HYJCBLIX, VRJAOHAX B TIHT[E]]E‘]IIEIM Hd-
npaBJeHHH, KOrjla 3a cyeT HCHOJb30BAHUS NPOLOJILHOTO VK-
goHa fosMoxHo mebBoabwoe aaraybaenue apen. BooOuie
3Ta cxXxeMa Heyao6Ha, Tak Kak oHa oObluHo HE cOBnajaer c
HanpasJcHHEM MNOJHBOB, YTO c034acT OOJBIIHE TPYAHOCTH
npH HX nposeieHHH H o6paboTKe nous, ocofeHHO B NepBHH
nepHoa.

B nocaeanre roinl NOABHJANRCL OTA¢AbHBE paboTH Mo of-
THMH3AIHH CXeMB FOPH3OHTAJRHOIO /IPeHa)Ka OpolIaeMbiX
semenn. Tax, M. M. Kanaunckuit, M. K. Ilyionos paspa6ora-
JH METOAHKY pacyera oNTHMaJbHOW JJAHHH JpeH AJA Npo-
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noasHoit (/6) cxemul AipeHaxa Ha OCHOBE aHaJH3a CMETHBIX
croumocreit aas Uyickoit poanuw. E. JI. Tomun, A. 9. lla-
noukun (1976) naau MeToIHKY ONTHMH3aUHKH ApeHaxa npu
MONEPEYHOH cXeMe JI0 MHHHMYMY CTPOHTEJLHOH CTOHMOCTH
C VUETOM Pa3IHYHBIX TEXHOJOTHIl CTPOHTEALCTBA. XOTHA 3TH
noixoibl OpedcTasAsaoT OoAbUIOR HHTEpeC M MO3BOJIAIOT
MPOCKTHPOBUIHKAM nepefiti 0T oOBIYHOTO BOJBHOTO # HH-
TYHTHBHOI'O NoJAXola K MaTeMaTHYCCKH ﬂﬁﬂfﬂ(]ﬂﬂiiﬂﬂﬁ!}’,. BTO
#e BpeMf OHH He YUHTBHIBAIOT HEoOXOIHMOCTH VBA3KH CeTl
KOJJCKTOPOB H APCH B NJaHe ¢ OpocuHTeasiMu i cobaiogenun
VCJIOBHI HAJEXKHOCTH I PABHOMEPHOCTH APCHHPOBAHHA H VII-
paBJcHHA BOAHO-BO3AYUIHBIM PEKHMOM,

CaeayeT YYHTHBATE W MeJHOPATHBHYIO 3((PCKTHBHOCTD
pasyiHYHBIX cxeM JapeHaxka. Cpapuenne sdperTHBHOCTH Aeil-
CTBHA NPOAOALHOTO H NONEpeyHOro ApeHaxa OulJI0 paccMoT-
peno sneppsie Ced-Benanom B cepeanne XIX B., KOTOpHI
Aan Taxk naswiBaemyto (popmy Buucenra:

B=2P08,: == : '

1—i?i2

rae B n By — paccrosinne MemAY JApeHAMH NPH mOnepeunom m npoatin-
HOM HX pasMeuleHuH; { M fp — YKJ0H COOTBCTCTBENHO NOBEPXHOCTH 3CM-

I H TPYHTOBLIX BOJL nNpH BXOJAC B ApCHY.

Ha ee ocHoBe yeTanaBaHBaJ0Ch NPEHMYUICCTBO nonepe-

Horo apenaxa. Paspaborku [eprapiara nokasanu, 4To npi
vijaonax >0,004 mMexApeHHoe paccTOAHHE NPH NONEpeuHOM
APCHAMC MO CpapHEHHKD C NPpOAOJBHLIM MOMHO ACA4ThHL HaA
30—40% OGoaswe. ITo MHEHHC YKOPEHHJIOCH B 3apybesHON
I Jaxe oTedecTBeHHOIl JuTeparype.

X. A, [TucapekoB Ha OCHOBe CBOHX pPacueToB CJ1eJaJ Bbl-
BOJ, UTO NOMepeyHLIil Jpera Beerja s(pQexTuBiee Npoaonh-
HOrQ, HO ero agpeKTHBHOCTE HAYWHAET MNMPOABJIATLCA INPH
ykaoHax >0,005 n naer anayntennunlii sddext npu i=0,03.

C. B. Apepbsinos, HCMOJAL3OBAB CBOE PelICHHE ABHMKEHUA
HHPHABTPALHOHIONO NOTOKA N0 HAKJOHHOMY BOAOYNOPY, pe-
ILIKJL 3TY 3a/]1a4y TEOPETHHCCKH W JLOKa3aJl, uTo CyIeCcTBeHHOH
pasHUllBl B OCYIUHWTCALHOM ACHCTBHY TONEPCYHOro H Npo-
AOJBHOIO JApCHAXKA NCT, nﬂﬂﬁpﬂllﬂh[ﬁ APCHAM HMCCT He3Ha-
YHTEJABHOC NIPEHMYIUICCTBO NMPH ]:'!E'IHME'IILE'HHH APCH Hd NOBEPX-
nHoctH Bojoynopa. C yBeJHuYeHHEM MOUIHOCTH BOJAOHOCHOTO
naacra jgo Ty peiftcrbue ApeHaxiell BHIpABHHBaeTcH, a MpH
MOLUHOCTH Iy1acta > 1y nonepeunklil ApeHax padoraer xyxe
MPOAOABHOTO
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TU _— EH‘}:? L]
Ki*

rae fig — nandoasliiec npeswulenie NOBEPXHOCTI TPYUTOBRX BOj Hal
NACGCKOCTEID, COBAHHHIOULCH rOpH3OHTM BOALL B Apele, M, § — HATEHCHB-
HOCTh lmrlmsrhrpaulnl, wievT; [ — ykaon sodoynopa; K — KospdHunedT
uanTpanms, M/CYT.

Caeayer OTMCTHTE, MTO BCC 3TH CXeMBI, ONTHMH3ALHOH-
HEIC MOJCJH W TEOPETHUCCKHE METOAB pasMellens KoJJeK-
TOPHO-APeHAAHOIl CeTH B MJIale NPHMCHHMLI 1P 0AHOPOA-
HBIX TeoMopdooriuecKnx, IHAPOrcOJOrHUCCKHX 1 NOUBEH-
HuX ycaosuax. [lecrpora e W HEOQHOPOJAHOCTL 3ITHX
yCJAOBHH TPeBYIOT Ovelihb BHHMATC/ALHOTO MOAX0Ad KaK K Ha-
3HAYCHHIO CXCMLL APCHaza, TAK H K BHIOOPY CAMHX KOHCT-
PYKTHBHBIX ero napamerpor. HeoGxoanMocTL 3T0r0 NpHILH-
nma NPOACMOHCTPHPYCM HA MaTepHanax  HCCJARLOBAHMNI
B. C. Cenosa u I1. ¥. ¥mapona (CAHHHPH) B Kapunn-
ckoil crenu. 3aeck (coBxo3 Ne 14), B yea0BHAX CYXO0il aiJi0-
BHAJLHOR JCALTH, AJS IHAPOr€0JOrHUecKOro CTPOeHHH 110~
KPOBIOI TOJLH XapaKTepHo HAJHUHE XOPOoIlo NMPOHHILAEMO-
ro necriano-rajJCeudiEoBoro clos C K__::-.,E !"ai,u'rl!}'T Nnog BePXHHM
MEJKO3eMHBEIM CJI0eM CYIVHHKOB ¢ Koa(puuuenTaMi PHIALT-
pauun 0,2—0,5 m/evr. Peased nspesannbii. Tem He mence
JApeHE OB pasMelICHE B TIANe NOYTH B OJHOPOAHBIX YC-
nosusx (puc. 23). B peavabrare Oonbuan vacTb JApeH OKa-
3ajac, Hepaboralonedl, 8 B NOHIAKEHHM, PAC JIPCHLL npope-
saJn  noAcTHAAIOUIHE  TOpI-
30UT, — NEePerpyKeHHLIMI. B
nannoM ciydae OGojsee npaBiidb-
HO ObLTO Obl CTYCTHTR JIPCHLI
BOJIH3AH TAJNLBCTOR H pas3pcaHTh
ux BBCpxy. J[penax nesecoo0d-
pazHO pasMellaTe Ha  OCHODBE
MOJCAHPOBAHHST HA aHAJOTOBLIX
mammnHax, Hanpumep BYC3-70.

Hpenax o0A3aTeJbHO  Jl0J-
WeH OLITh YB$I3aH € OPOCHTE/L-

Hoit cetnio. B raape 2 Oblna no-
KasaHa yBa3Ka jpellaa C TCX-  pye 93 Cxema apenst B cos-
IMHKOH NOJHBA A NOAVYEHHA  xose Mp 14 Kapuwmuckofi cre-
PABHOMEPHOrO NpoMuIBloro sd-

diekTa. ¥YBA3Ka ¢ opocHTeabHoit 4 n» L —utpaGoraniias n pa-

GoTaman qacTH apenn: Jo— Ao

CeThIO AOMAHA VYHTHIBATH, KPO-  aApenu ﬂ-?;ﬁ?—lﬂ'pﬂliﬂlrh 1'113.*1!?11{;
[T} ] Il F - [
Me 5THX (AKTOPOB, €Ile M PAL  ypopens sonw,
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Apyrux. B wacTHOCTH, HeXeJaTeJbHO NpHOJHIKEHHE ApPeHa-
#a K OTKpBITHIM KaHajaam, ocobenno B cydgo3noHHo-onac-
HBIX, HAIPHMEpP THNCOHOCHBIX I'PYHTax. 3TO He TOJLKO CIHO-
coOCTBYET YBEJHUEHHIO (PHALTPALUHHM H3 KaHAJOB, HO H MO-
JKeT NpHBECTH K aBapHHNOH CHTyallHH B pe3dyjbTaTe Mexa-
Huueckoil cypdoann. Pacnonoxkenne sakpuithx apeH ¢ Tpyb-
4aTOH H JIOTKOBOii CeTbIO HEe JHMHTHPYETCH, TaK KaK B3aHM-
HOE BJAHAHHE HX He3HAYHTENbHO.

Konerpyknun 3akpsiTOro ropH3OHTAJIbBHOIO
ApeHaska

OTKprITHE ApeHB — HeCOBEPLICHHH THI JApeHaka, Mo-
3TOMY HHXK€ pPacCMOTPEHL! TOJNLKO KOHCTPYKIHH 3aKPHTOrO
rOPH3OHTAJIBHOTO JIpeHaXa.

OcHoBHBIC KOHCTPYKTHBHLIC 3JICMEHTHl 3aKPHITOTO TOpPH-
30HTAJNBHOrO jApenaxa — TpyOnl, ¢uabTpoBas obckinka, ob-
paTHas 3achINKa, KOJO/AMULI, YCThEBLIE coopyxeHnns. TpyoOuya-
Tas 4acTh JApPeHaMa CAYMKHT JUISl NpHeMa JpeHaKHblX BOX H3
(uabTpa (rpyHra) # TPAHCNOPTHPOBKH HX B KOJJEKTOPDI
wiaH Apenocobupatenn. OHa MOMET BBINOJAHATLCA H3 rOHYap-
HBIX (KepamMH4ecKHX), acGecTOLEMEHTHEIX, NOJHMEPHEIX, Oe-
TOHHBIX M Japyrux Tpy0. PuabrpoBas obGCHnKa npepoTBpa-
maer 3aujeHHe Tpyd u cyddosuio ApeHHpyeMOro rpyHTa,
a Takxe obecneuynBaeT AOCTATOYHYIO BOAONPHEMHYIO Clocol-
Hoctb, [Ipu oTcyTeTBHE QHALTPA HIKM HEJOCTATOYHOM €ro Ie-
PHMETpPE B FOPH3OHTAJILHBIX APEHAX BO3IHUKAET SIBJICHHE Ha-
BHCaHHsA. PuasTpoBas ofcHNKa ycTpauBaerca M3 rpasuiino-
lecCYaHLIX MAaTepHajloB, ECTECTBEHHBIX HJH CHelHaJbHO
OTCOPTHPOBAHHBIX, HJH H3 PA3NHUHLIX CHHTETHUECKHX TKa-
Heil H CTeKJIOBOJNIOKOH, & TAKMKe H3 NOJHMEpPHBIX MAaTePHAJIOB
C MOPHCTOH CTPYKTYPOH.

B nocseanee BpeMs HayaTo npuMenenne TpyOo(dHALTPOB,
COBMEILAIOMHX TPaHCNOPTHPYIOIIHE PYHKELHH TPYO ¢ QHAbT-
PYIOLLHMH CBOHCTBAMM 3a CHET MOPHCTOCTH c¢TeHOK, OHH no-
3BOJIAIOT YMeHbIHTL o0beM @uabTpa, a B TrpyHTax
¢ K=1 m/cyr — orkasarbca Boobuie ot duabTpa, JHOO He-
MoJIb30BATh LA 3THX Leseil MecTHEIe, B TOM 4ucie Dapxan-
Hble meckn ¢ K xo 2,5 m/fcyT.

OGpaTtHas 3acbiNKa — BaXKHEHWIMI 3JeMEHT, BJAHSIOUIHI
Ha HHTCHCHBHOCTE H 3¢ derkTHBHOCTL paGoTel Apenaxa. HMa-
BECTHO, 4YTO B OCYIIHTENLHOM JpeHax<e ofpaTHas 3achiNKa,
0c00eHHO B NOA30JHCTHIX H CTPYKTYPHBIX IPYHTAX, CJAYIKHT
OCHOBHBIM NyTeM NonajaHHsd BoAwl B ape”ax<. ®. P, 3aii-
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acauman (1975), nanpusep, npunoanr gannue A, H. Kanu-
Ko no Kamununrpajckoii odaactu, rac 71% soaw nonazaer
Yepes NaxoTHHI CI0i 11 eOpaTIYIO 3aCKNKY o TOALKO 299 —
"nepes MoAnaxoTHLIC ropusoutsl. Ila opomacMux aemanx sa-
dceTyo maGaojacres obparnas KapruHa., Yuutesag Haau-
e B IIﬂ'IEﬂI'p}'IITﬂK OPOITACMBEIX 3CAMCTE WIHCTLIX HAH ITH-
HHCTHIX YacTil ¢ MCIKOAuCuepcnoit CTpyKTYpoil, apTopaun
YCTanonjacH akpanupyviomui agderr obparnoi 3acunii. On
NPOABIACTCH B CO31AHUH Hajm ,-‘I,|]'Ellﬂf'[ ISU,’_E,HI]']'.IGHHII.E'LEHUI‘G
C/MOS BCICACTBHC THIPABINUCCKON KiraccHBnrkalny MeIKHX
vactui, rpyuata (Myxosuuil, 1973). Ananornuuuic sBIenis
orsmenator M. B, Kononor u B. T1. Hacuxoseknit (1974).

Jas Gopuim ¢ stus asaemem 8 CAHHAMPH (A, A. Axu-
aos, X. M. SIkv0os) npeanomcno oCTpYKTYPHRATE TPYHIT 06-
PATHOI 3aCLNKN A0DABKON NOJANMEPHLIX ATrperaTHPVIOMIY
neuicets Tuna K-4, K-9, noanakpnaamujia B6an3u camofi
ThyOn eaoem 30 40 em nax weit,

Oano ns nanfogace VAIBUMBIX MCCT 3aKpultoro Apeda-
K2 -Cro KOJA0AIkl, CMOTPOBLIC KOJOAUB VCTAHABAHBAIT
uepe3 200 -240 w naoas Tpaccu Apensl. [TazuaucHne nx —
KOUTPOAL 34 COCTOAHHEM JAPCHAMKA, VIARAHBAINE MCIKIX

HANOCOB B JOHHLIX KalMepax. I{P{}IME TOro, wepe3d KOJ0AILL
NMPOBOAINTCH QHUICTKI M NPOMBIBED JPCUHANE.

OnHeT NOKa3a®, uTo KOJI0MULL, 0coleHH0 COCTARHON KO-
eTpykituu (13 aedeaobeTonnuiy koden auamerposm 1 a), ao-
JASIGTCA CAMMM OnacHuIM aMectoM, Hepes mnorounciacnuuie
CTHIKH KOJeIl, CTREN J0MAOH NMANTE € KOJBIOM N ITHIKHCTO
KoJblla © ApenasKuuizm Tpyani, 3a1¢ILBacMic 11a MeeTe
BPYUIYIO B HCYAOOHLIX YCTORISX, PazpLIXJICUNLIA TpyiT 06-
[J'EITHIDH SdCLIIKIT NollajgacT R _.'I[H‘H}".

3aMouKa TPYHTa BOKPYT KOJ01U4, MPCAIOMKEHHAN HI-
CTHTYTOM «(LpCaa’riunpoBoAX.I0ONOK», HC CMOrIA NpeloTBpa-
THTL NPOHHKHOBCHHC TPVHTA B Kojoausl, [Tosromy ceitgac
OCYULECTBIEH DS KOHCTPYETHBILIY NAMCHCHHIT.

IMagaanuple KOJOIUL A ApPCHaxX BLIOJHAIOT 13 acHecTo-
eMeHTHOH TPyOw Anamerpos 450 MM, B KOTOPYIO HA 1OJH-
FOHE 331eJBIBAI0T ronuapuyio Tpydy. Jlno Geronnpyiwor. Ta-
KOit kodoxzcu Quikenpyer mauado apeust. Kpome Toro, ou
NO3BOJIAET [IOCC CTPOITEILCTBA Il B HPOINCCCC 3KCIVATALMA
NPOMBIBATE ApPeNy Noj1 HeGOIBIINIM TATOPOM.

n]]ﬂM'EHi}'Tﬂ-'IHI-I[‘ KOJOANL BINOTHHIOT © AN0M 103 I0001-
Horo Oaoka guamerpom 0,8 M, nucotoii 4 M u TpvGoit gan
NOAKNIOUCHHA K Apenamuoll s, O enymwar 108 0CMOT-
POB H OUHCTKH JpCIL.
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[Ipn nonepeunoii cxeme jpenaxa, npH KOTOPOit JTHHA
apen 400—D500 M, npoMeyTOUNBII KOJ0JEL HC YCTPANBAIOT,
TAK KaK NMPaKTHKa A0Ka3aja HCBO3MOMKHOCTh OMHCTKH JIPCH
epes KOJOAIL B 3THX veaonnsax. Jis npoMulBKH apenasx-
HOH JIHIHE CHCIHANLHLIM ArperaToM NPpHXOJIHTCA BCKPLIBATEL
apeny wypdamu, vepes 150 M, Hayunas ot cc YCThA.

VA3IBHMBIM TAKIKE MCCTOM ABJAAIOTCH yeTha ApeH. O6nac-
HACTCHA 3TO TCM, 4TO NPpH BRJAIOYCHHH B KOJJICKTOPR 'I:‘.-'I}"ﬁll”“ﬁ
4—5 M cosaacrea OGasuc 3po3uu AJf MOBCPXHOCTHLIX BOJ.
Onm ycTpeMasfIoTCA Ha Pa3pLIXJCHAYIO 3acLIMKY TpyO, pas-
pyiias y4acten Ha paccrosinnn 30—40 »m ot yeres. [Tpu
SHAYHTEABILIX pacxojax H3 Apennl 3po3Hfd MOAKeT HWATH OT
JPEeHaKHBIX BOIL.

Haa Gopnbul ¢ aTHMHI ABJennaMit nuctnryr «Cpeaasrun-
POBOAXJONOK® NPEIoKuT, a [ofoJdHoCTeIeTpoil ocyeeT-
BIJI VILIOTHCHHE YCTBA 3aMOTKOH, ITOT MeTOoJ He Ee3je aaeT
VIOBJCTBOPHTCILHEIC pe3vabTaTel. [Toatomy B 1966 r. I'oaoa-
nocrencrpoit (B. A. Hyxosuwit, JI. JI. Tonaun u ap.)
NpCoTOMHIH CTPOHTH TYIHKOBLIC APCIHLI C NOCACAVIOWHM
BHITOJHCHHEM VCTLEBOTO OTBCPCTHH OMIHM H3 H3BCCTHBHIX
metoaos. [lepBonauaasno ycrbe npobupaan npoboiililnKoM
[1-2001. 3tor cnocob He AaBaj NHPAMOJHHCHHOIO YCTbLA.
B nocaeayvioutem, no npegaoxeniio tpecta «Jlpenamerpoits,
OCBOHJAH l‘H.-'I.pE’IH.'!I]I‘[(‘CH}"Iﬂ I]'['I[Jﬁltli'i{}' YCTLA MCHBIICTO CCYe-
NS ¢ MOMOINLIO BOAANLIX CTPYil BLicokoro aasaenus. Te-
nepnL 3TOT cnocol YCOCIIHO NPHMCHAIOT NPH ET]J'CIHTIZ’..'IT-.CTHD
VCTHEB MJAACTMACCOBOrO ApPeHaxa, viomennoro dGecTpanieii-
HBIM cnocoboM.

KOHCTPYKUNN 3AKPLITOTO TOPHIONTANBHOrO ApPCHAXKA MO-
PYT OLTHL CHCTCMATHZHPORAHE MO cOYCTAHMIO TPYO 0 PuALT-
poBoil 0OCHINKN, 10 BEAaM TpyO 11 nx nepgopaunn u, Kpome
TOro, o nanopyv B apene (puc. 24),

Ipenn ¢ dguasrporoil o6eninkoit H3 rpaBHHHO-TECUAHBIX
MATCPHAJOB BLINOJAHAIOTCS B OCHOBHOM C LEHTPAJBIEIM pac-
nosaoxeunesm TpyOs oTHocHTeasHO (uasTpa (pue. 24, a).
[Tpu 3TOM J0MKe N0 3aCHNKY MOCYT A€1aTh MOJYKPYIIhIM,
OAnako CTPOAT M TaKHe APCHBL, KOrja TpyOnl npnnoansaTh
BHYVTPH QUALTPA WK JCKAT HA cro noBepxHocTH (pue. 24, 6
H 8). Takue KOHCTPVKILHM OCHOBLIRAIOTCA Ha TOM, YTO NpH-
TOK K JIPCHE B OCHOBIOM MET B HuHed Tpetn TpyOu, no-
sToMY OO0CHINKY H3 (PHABTPOBOro MaTCpHaNa CBCPXY HE JC-
JAa10T. 2T0 HEeNpPaBHABHO, TAK KAK B OT/EJBHHIE HEPHO/N
pafoTn apcnaxa, ocofenno B NnauajJbHLli nepuoj nocae
CTPOHTENBCTBA H NPH NMPOMBIBKAaX, HUTEHCHBHOE NOCTymnJc-
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Pue. 24, Koncrpyxuua apenaa:

I —1pyba: 2 — puaAnTpyIaa necuaHo-rpantiivan ofcunka: 3 — nrenkn: 4 —
ofipaTHan 3uckinka; § — 20T0K; 6 — PUALTPYWOUMA SaeMenT; 7 = GUALTPYIOULIT
PebPHCTHA 3ACHCHT U3 HOPOAOIA,



HHE B IPeHY NPOHCXOAHT H cBepxy. JIpeHs NMOKPHBAIH NJCH-

KOH, 4T0Obl NpeAoXPaHHTh HX OT HHOUJILTPALHOHHOH BOAH,
nocrynawuiei ceepxy. OjHako 3TH nonulTKN ObIIH He BCerja
YAa4HbIMH.

[Tpu npumenennn TpyOOQHILTPOB K NPH CTPOHTEJNLCTBE
B MECYaAHbBIX 'PYHTax C HG?@)@)HEHEHTGM q]il.'II;T]]EH,HIrI GoJiee
| Mfcyr B nepeoM cayyae H Oojiee 3—D MfCcyT BO BTOPOM
BO3MOXKHA YKJajka TpyO npaMo Ha rpyHr (puc. 24, 2) wau
Ha MNOJACTHJIAIOUIHA CcJOH H3 QHILTPYIOULEro Martepnana
(puc. 24, 9).

OcoGoe MecTo cpeal KOHCTPYKUHI ¢ puabTpoBoit obewin-
KOl 3aHHMAIOT APEeHEl, B KOTOPBIX HHXKHSSA BOJAOMpPHEMHAS
YacTh BbiNOJHEeHa u3 GHALTPOBOrO MarTepHana, a CBepxy
YCTAHABJAHBACTCH JOTOK HDPDﬁ‘-IE]TﬂI‘D, I'IH[JEIﬁD..'IH'IECHDFﬂ HJ1H
NOJYUUPKYJALHOro ceuenHs. Takne KOHCTPYKUHH PeKOMeHAy-
1orea 8 CCCP u 3a pyGexom aas Tpyd GOALIWIKHX AHaAMETPOR
H DOJBIIHX PACXOA0B KoJJeKTopoB M apeH, HMumewrtes pas-
HOBHIHOCTH 3THX KOHCTPYKUMH, oTaHvaiolnecs GOpMOH
TpyO, HaJHUHEM B HHX XXecTKocTH M ap. OaHako kpyraas
TpyOa Bece-Taku ABAsAeTcH Hanbojee 3KOHOMHMHHIM H JAcuie-
BHIM mpoduieM A8 ApeHarxa, 3a HCKIIOYCHHEM OTAEJbHBIX
ocoBuIX cayuaeB (pHe. 24, e).

JApensl ¢ GUALTPAMH H3 MHHEPaJAbHHIX MaTEpPHAJOB MO-
FYT BHIMOJAHATLCA € JABYXCJAOHHLIM IVIOCKHM  (QHIALTPOM
(puc. 24, 3), ¢ Kpyrao# oOMOTKOH, yJOMEHHOR B IpsMO-
YyroibHyio (pHc. 24, u) u noayuupkyasapuyio (puc. 24, k)
TpaHweHn. KoHcTpyKuuu TpaHweiinoro cnocoba ApeHHpoBa-
HHSI TIPHFOAHE AJAA TPYHTOB ¢ CosblIMMH Ko3ddHIHCHTAMM
¢uasTpauun (>0,6 mfeyr). [1pu menbnx kosadduumentax
dbuasTpannn ocobeHHO pesko nposasasercs QKT IKpaHu-
posauus. [lostomy B 3Tux ycaoBuax 6ogee neiecooGpazHo
YEJQAbIBATh TakHe ApeHbl GecTpaHureiinbiM crniocoboMm, aas
KOTOPOrO XapakTepeH KOHTAKT eCTeCTBEHHOro TrpyHTa
¢ ¢uabTposoit obcunkoil (puc. 24, 2). Mmelores u apyrue,
MoKa He HalueAllHe NPpUMCHCHHSA, KOHCTpyKunH, Hanpuwmep,
KOHCTPYKUHs THNA «Tpyba B TpyGe» (CCCP). B Heil Tpanc-
MOPTHPYIOWAA TpyDa YRKJAAALIBACTCS B HAPYIKHYIO TpyOY H3
MMOPHCTOrO MarepHasa. SINOHCKHE y4eHble Npefaaraior npH-
MeHSATE MHoropefepnyio apeny (puc. 24, m) ¢ oGKAaAKOH Nno
natenty CIIA (puc. 24, n).

KOHCTpYKUHA JApeHsl ¢ NPHMCHEHHEM pPasBHTHIX (QHJALT-
PYHOUIHX 3JeMeHTOB (puc. 24, H) H3 NOPOJIOHA B COYETAHHH
C NPOHIHPOBAHHLEIM CBOAOM M3 TMOJHITHJIEHA HAXOAHTCA
B cTaJHH NPOH3BOACTECHHON npoeepkn (YkpHHUHIuM).
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[TpoMexyTouHOE MECTO MeMAY KOHCTPYKHHSAMH JpCH
¢ ¢wuasTpoBoll obcwnkoil H GUALTPAMH H3 MHHEPAABHHX
MaTepHajNoB 3aHHMAOT APCHB C QUJILTPOM H3 MHHepa.o-
BATHBIX IUIHT C JOMOJHHTCJILION O6GCLINKOA rpasHiiHo-nec-
TanLIM MaTepHagoM cpepxy (puc. 24, x).

Ilo enocoby nocTyuaenns oAbl MO0 BLACANTE TPy O
GuavTpylomne uepes CTHK, TOZPAIACHAIOULICCH 1O BHAY
cThiKa Ha raaiakne (puc. 24, o), pacrpybuune (puc. 24, n),
dacounuie (puc. 24, p) u mydTosue (puc. 24, ¢); OWILT-
pylowne yepes teiao TpyO (rpydoduabTpul); TpyOH ¢ mep-
dopanuen; ryagkue ¢ ALIPHATOR HAN Le eBoit nepdopanucii
paaauyroro Buaa (puc. 24, 7). Pactpybnue n mydrossie
TPYOhl ABJAIOTCA JVYIIHM BHAOM TaMm, rje BO3MOXHB! OCajl-
KH 1lOCae HX VEJa1KH.

Otaeasno cjagiyeT paccMaTpHBATL NOJAMMCpHBE TPyO,
KOTOphle MOryT OHITE TOQpPHpOBANUNLIE I rJajkue, BHTLIC
(puc. 24, y), ¢ nepekpetiuBaCIMMHCH CTHKaMi (pHc. 24, )
H ¢ (UABTPOBLIM IVIOCKHM 3jemenToM (puc. 24, x).

boabuHeTBO ApeH paboraeT noj AeiicTBHEM Hamopa Bo-
ALl, CO3/IARACMOr0 pa3HuLCi MeX IV YPOBHCM FPYHTOBBEIX BOJ
H yposHeM Boaul B JpcHe. B, M. Jlerrapes u B, A. Kaaaura-
€B pa3paboTand CHCTEMBbl BAKYYMIIOTO APCHAXKA, B KOTOPOM
AeHCTBYIOWMK HANOp HAJL ApeHoil paBeH

I P

]
b
=p
I

rag h — reoMeTpRYCCKAN HAMOP; Pu - DAKYYM, CO3JapacMui B ApemHe;
71— CpediAf IOTHOCTE BOJAH.

ABTOpaMH HCULITAH TaKOH JpeHa’ HA IJOLLIAAH OKOJMO
200 ra B Yapaxoyckoit o6nacTu B mecuanslx rpynrax. Ilpu
3TOM BAKYVM CO3/aCTCAl B NCPHOL MAKCHMaJbIIOH HATPYy3KH
Ha apeHbl o0LyHO BO BpemA npomuBok. [IpuMenumocts Ba-
KYYMHOTO APCHAXKA B CYIVIHHHCTEIX H La#e CVIIECYAHBIX TIbl-
JEBATHLIX IPYHTAX COMHHTCILNIA, TAK KaK NPH 3TOM TPYAHO
MOCTOAHHO NOLAEPIKHBATL HAjJ ApeHoil (a30BYIO IPaHHIY
Kanujasipnod 30Hbl B BIJIC 3KpaHa HAa BeICOTe, PaBHOMH, IO
nannuM astopos, 70 cm u Goaee.

OuapTpsl M3 HECBAZHLIX MATepHAJOB

[Ipn npocxkTupoBanny (GHILTPOB 3aKPHLITOrO TFOPH3ON-
TAJALHOIO JipeHaxma Ao/MNbL YYHTHBATLCH CBOACTEA ApPCHH-
pyeMoro rpyira— CBSI3NOCTL, CPeAHsis ILIOTHOCTh, BJaw-

HOCTDL TNPH YKJIaAKe H Ap.
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IIpn mecTpoM JAHTOJNOTHYECKOM CTPOeHHH (HABTPOBOM
mMatepHan noabupaercst no naunbonee caabomy B ¢uabTpa-
ILHOHHOM OTHOLIEHHH APCHHPYEMOMY IPYHTY.

Hayucnnem (QUALTPAUHOHHLIX CBONCTB CBA3HBIX Mare-
puanoB nocssuledsl Heeaenosanung B. C. Hceromumoit,
B. B. Bypenukosoii, B. H. JXuneukosa, I'. X. [Npaseaunoro,
I'. B. Mumyposoii, H. A. Liperkosoit n C. H. Croposxyk u ap.

OranyurensHas ocOOCHHOCTb CBA3HBIX TPYHTOB — HaJlH-
YHe 3HAYHTEJALHLIX CHJI CLUCMJICHHS (NpHJHIAHHA) MemKiy
YacTHUAMH M arperatamu. K TakuM IpyHTaM OTHOCATCS
IIHHBL € YHCJIOM NAacTHYHOCTH Oojee 17, CyrIHHKH — MeHee
17, cynecH — MeHee 7, nblJieBaTHIE H MEJKONECYAHbIE TPYHTH,
cogepxalue 6ogaee 20% nuneparoit dpakunn (d<<0,005 MM
NMPpH Onpejie/ieHHH 3€PHOBOro COCTABA METOJAOM CHTO-NHMET-
Ku). [Nocneanne rpyHTE MOXKHO OTHECTH K TOLULHM CYMECAM,
OJAHAKO YCTAHOBHTH YHC/O IVIACTHUHOCTH JAAHHBLIX I'DYHTOB
NPaKTHUECKH HEe YA4eTCsl H3-3d HeCOBEPIUCHCTBA METOAHKH
€ro onpejeseHus.

B 3oHe KoHTaKTa ¢ 3epHaMu (pHALTPA OTAE/BHBIE YACTH-
IIbl H arperaTel CBA3HOrO I'PYHTAa HaXOAATCA NOA AeiCTBHEM
CHJBI coGcTBenHoro Beca G, cHLl FHAPOAHHAMHYECKOTO JaB-
JeHHA (PHRABTPALUMOHHOTO NMOTOKA [/ M NPOTHBONOJNOKHO HM
HanpasJeHHOH CHAB Npuaunanua (cuenyeHus) Ny, KoTOpas

pasHa
Ny=G+1. (115)

Cuam NPHAHNAHHA MCA ALY YaCTHUAMH NMPONOPUHOHAJbHB
NMOBEPXHOCTHON SHEPTHH NPHJHNAHHA, 3aBHCALLEH OT KOJJ10-
HAHBIX 9ACTHIL M NblJIeBATHX (Qpakuuil, paccCTOfAHHA MeXIy
OTAENBHLEIMH YaCTHILAMHE H HX drperatamMi, TO eCThb CPEﬂ,Hﬂﬁ
INIOTHOCTH, HX HEPBGHH‘IEHBHGE& BJMAKHOCTH, XHMHYCCKOI'O
COCTapa, MHHEpAaJNH3aALUHH TPYHTOBHIX BOJI, TCMIIEPATYPhI
H Ap. B cayuae, ecid AnaMeTrpsl nop (uiabTpa TAKOBH, YTO
B 30HE KOHTAKTa CO CBSA3HBIMH IDYHTaMH Hapymaercs HX
CLENJICHHE, @ TEM CAMBIM YCJOBHE PABHOBECHA, B CBA3HLIX
rPYHTax HauHMHAeT Pa3BHBATLCA JedopMmauus oTcJauBaHHSA,
CuenoBatenbHo, ecli MAKCHMAJbHBI AHamerp nop (puabt-
POBOro Martepiaga MEHbIIC pacyeTHOrO, 3aBHCALIEro OT Ka-

TETOPHH JPEHHPYEMOro rpyHrta, To AedopMalHH oTc/iauBa-
HHA He Oyjer:

HIEI““ { Dﬂ-

3nauenne DP**  onpepeasercs no sapucumoctn M. T
[TaBunua:
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B gl ot (116)
I—-'I".ﬁ,

rae ¥=140,5n4; C=0,455 ﬁyf'r:b_, N — Ko3ppuumenT NCOLIOPOLIO-
CTH TPYHTA.

HMayuan acdopmaunino orcaauBanua CBA3HBIX TPYHTOB
C YHCJIOM I1acTHYHOCTH 6ojee 7 npH BJAMKHOCTH B HHTEPBA-
ne naactuunoctH, I'. X. ITpareaunit Ha ocHoBe TCcOpeTHuC-
CKHX NpopabloToK M AAHHBLIX OMNBITOR HPH OTCYTCTBHH H Ha-
MAYHH QUALTPALUHORHOrO MOTOKA MOJIYYHJ cJeayioulyio dop-
MYAY a5 ONpeje/jeHHA PACcyCTHOro JAxRaMeTpa nop:

8. 0,34
D! 1/ R (117)

KOTOpas BepHAa NPH CPEAHCH NJIOTHOCTH TPYHTOB

Iya
Tnﬁ} e T

I'I"Em

. (118)

FAC Tod6 — CPCANAA NAOTHOCTE TPYNTA, Tya — MIOTHOCTE TPYHTAS Jp e
pacyeTiinil rpajHCHT Hanopa B APCHHPYEMOM IPyNTe Ha rpaHiue ¢ GHaLT-
poM, onpefeasemuiM Merodom 2UA; £y -- Koaddmurent mopHCTOCTH
npa Wi, Em=%YyaW:/vul00; y — smoupuueckuit xoapduument, onpeie-
ageMuiil no dopmyae, noayyeuntoin na ocHopaimr Aauusx I. X. [pasexa-
woro: P=0,0076 (16,6—J,) (Jp—1); © — yroa mexay HanpapaennaMH
-:::-v:npgc'ﬂl{} hHALTPAIEN M CHABL THHCCTH (¢ 3amacoM  MOKNO NPHIATH
COs O=

HM3yuenne pedopmaliii cynecyansix W nblJIeBaTHIX TPYH-
TOB MPH OTCYTCTBHH H HAAUYHI (HALTPAUHOHHOIO NMOTOKA
Ha KOHTAaKTC¢ ¢ (HALTPAMH N3 OTACABHBIX (paxiui npo-
soguaocs B CAHMMPH (C. M. Cropoxyk) B npubopax
Jlapcu H creluanblisix YyCTaHOBKAX, IAC AHAMETP NOp Moje-
JHDOBAJICA OTBEDCTHAMH B JAHE WHJIHHAPOB. CKBAaXHOCThH
STHX OTBepCcTHi cocrasasaaa 259%.

HecnegoBanunsa nokasanm, YTO ¢ YBeJHICHHEM CpeaHe
naoTHocTH ofpasua W NMepBOHAYAILHOH BIAXHOCTH aedop-
MalLl|s OTCJAanBaHHA pasBuBaeTca npH GOJbLIMX gHAMETpax
nop guIRTpOB,

OTcnanBaHie NulIeBaTHIX FPYHTOB Ha9HHAJ0 Da3BHBaATH-
cAd npu fAxHaMerpe mop (uALTPA NPHMCPHO B 2 pa3za MCHb-
memM, uem y cynecet ¢ Wy>3.

Ha ocHOBe 3KCICPHMCHTOB NOAYUEHB 3aBHCHMOCTH 15l

ONpe/ie/ICHHA DACYeTHOrO AHamerpa mop duastpa:
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AN CYTJIHHKOB

D} = ]/ L L (119)
IF. + cos 6
ansa cyneceit ¢ Wy>3
Dj — ]/ 1F: S (120)
It +cosB

A NBIJACBATHIX MEJNKONECHAHBIX TPYHTOB, COAEDHALIHX

Goaswe 20% wacTun auamerpom menee 0,00 MM, H cynecei
C YHCJIOM muacTHuHocTH Wy<2

Dgle/ i (121)
- I’ +cosB

[Mpeanoxennsie saBucHMOCTH OBIIH NpoBepentl Jabopa-
TOPHBIMH ONBITAMH C HCKYCCTBCHHBIMH H CCTECTBECHHBLIMH
CMeCAMH IPH HaJHYHH QHILTPAIMOHHOrO MNOTOKA.

[Io pesyabraTaMm 3KCNEPpHMEHTOB B KauecTsBe (HILTPOB,
3aHAIAIMUX c1a00CBA3ALIE TPYHTH, PEKOMEHAYIOTCH Te
eCTeCTBEHHEIE KapbCpHBIE CMECH, IIPH HCNONML30OBAHHH KOTO-
pHX cobiiofiaeTca BHINOJHEHHE CJACAYIOUIHX Tpex YCJAOBHH:

NocTOfAHCTBO Ko3(puunenToB GuUALTPALHH TpyHTA M
GUABTPA NPH COBMECTHOM H Pa3/eJbHOM HCNLITAHHAX;

OTCYTCTBHE (HALTPAUHOHHBIX Aedopmauui nNpH Hanop-
HEIX I'PajiHeHTax B TPYHTE B HECKOJLKO pas GONBIIHX, HeM
MAaKCHMalbHO BO3MOMKHEE B NPHAPEHHOH 30He;

MOCTOAHCTEO Kosthduuuenta ¢HABTPALUHH KOHTAKTHOTO
cJ1041.

Hecaenosanua mnokasanw, uyro npu y=12 rfem® n
W>129% ppenupyeMble IPYHTH HE OTCAAHBAJHCH TPH BHI-
nonHeHnnH 3asucumocTeit (119—121). Ecau sTH ycnoBHA He
BHINIOJIHAIOTCS, B 30HE KOHTAaKTa ¢ QHIALTPOM B JIPEHAPYEMOM
rpyHTe HAYHHAIOT PasBHBaThCA JAedopMalnH OTCTAHBAHHS.
HacTHiB JpPEeHHPYEMOTrO TPYHTA NPOHHKAIOT yepe3 (QHIALTP
B nosocth TpyGul. [locrenenno wacTnus ocepaior B GuabTpe
H KOJbMAaTHPYIOT ero. B pesyasrare ApeHarxl BHXOAHT H3
cTpos,

Buinonuennsie oraenom apexnaxka CAHHHUPH (T. E, Ba-
TYPHH) HATYPHLIE HCCIEeLOBAHKS 3aKPHITOr0 rOPH3OHTANbHO-
ro aperaxa B IosoaHoM cTenu nokasaau, uto npu cobJioe-
HHH OCHOBHHX TpeOoBanui, NpeabsaBAfeMbX K QHALTPY,
3epHOBON cocTaB uepes 2—3 rojla NMpakTHYECKH OCTABAJICH
0e3 M3MEHeHHd, ApeHs paboTanH YAOBJETBOPHTEJLHO.
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Honyckaerca ucneavsoBanne B GuabTposoil obcbinke
cypdo3nOHHWX KaphepHLIX CMmeceil, ecaH 3a CYET pasHHULI
B Koadupuuuentax (uALTpAILHI JIPCHHPYEMOro TpynTa o
GuasTpa rpajiHeHTH, BO3NHKAOWHe B (uanTpe, He3Hauu-
redabdB. [Tpn atoM kKosdmunent neoanopoanoeT GuaLTpa

MOKET OBLITL O < — < 3D, ec/ln APCHHPYEMLI TPyHT cJa-
1t
] n'
GOCBHIHBIA |¢5-$:E"Lx;5ﬂﬂ Cliyyac CVIVIHHICTBIX IPYHTOB.
i}

Ilpu nenoawsoBaunu cvecH ¢ Hoabmnmi Kosdgdumnerra-
MIl HEOJANOPOAHOCTH BO3IMOMKHO paccaansanune rpyura. [o
nauneiy BOMTEQO, paccaansanie npoucxoant no dpaxinm
KPYTHOCTBIO 1 MM, CCAM MEJKo3epHHCTads vacTh— caabo-
CBA3HLIC IPYHTH W MCAKO3CPHHCTHE MECKH.

Yuuruinan ocodeunocTit upowssoicrsa pabor, QuaLTp
MCJAHOPATHRHOrO ApcHaxa jeaaercs oinocaoilHeIM. Maken-
MajabHas Kpynuoeth gpaxunn 40—50 M.

B kauccrne (punabTpoRoll oOCBEINKH MOTYT NPHMCHATHCA
CCTCCTBEHHLIC llecuanuie, nectano-rpauiinpie 1 rpasuiino-
necuadulic cMecH. B wacTHOCTH, IPH COOTBCTCTBYIOLIEM 110]-
Gope i pacnojoxednn nepopannonnsix oTeepeTnit (B HHUK-
Heilt TpeTi TpYOL) Aonyckaercst ucnoabzosanne Hecygpdo-
3HOHHBIX OApXAHHLIX NecKOB. DTH NECKn M0 3epHOBOMY

COCTABY ABJAIOTCH HUMKHECT I'I]EIIIIIHEI"i FpyYInTon, HMpArojiHbix
B obchinky., MunuManwno gonyerumas roantina guanTpa

T = (5+T) Dss, (122)

rae Dgs— Anamerp 9acTiil, codepHanne KOTOPuX 8 (HALTPOBOI cMecH
menec 85 Yy no necy.

Boponpounuacymocrt duavrpa Ky A004HA HACTOALKO
NpeBLIIATL BOAONPOHNILAEMOCTL ApeHHpyemoro rpynra K,
4yTOOL! BOZHUKAIOUIKHC B (PHILTPC noTepu Hanopa Oblan ne-
3HAMUTELHL! 110 CPABHCHHIO ¢ AeficTBylownM nanopoM. Mag
TOr0 HCOOXOAHMO BLINOANCHHC CACAVIOUINX YCJTOBHH:

;.
UPIL APCHHPOBAHIIN CBASHLIX IPYHTOB ——3 10,

K
P <5

[Tpumep noadopa (puanTpa s CBA3ZHBIX IPYHTOB Npl-
pejicn na pueyike 20,

B 1974 r. wuucrntvTtoM  «(CpecaasrunpoBOAX.I0NOKD
(®. B. Cepetpennukon) 1 CAHHHPH (C. H. Cropoxkyk)

Ounu paspaboransl «Metouueckie vKasanus no npoekTH-

NMPH APCHEPOBAHNNT NeCBA3HLIX FPYITOR

O 3akas G102 129
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Puc. 25, [NpockTuponaide sepiondx cocrapon puabTpon:

f=rpyur TomoannR crenn; 2 — KapsCpuan cMech; 3 — HHMIAM DpeARILliam KpN-
nan; 4 — DEPXIAS NPCACILAER KPHBAN,

POBAHHIO QH/ILTPOB H3 HCCHAZNLIX TPYHTOB 114 33KPHITOTO
FOPH3OHTAJALIOIO APCHAKASD.

Hccaepopannam no nojbopy GuUALTPOB, 3aluiulilaoUKX
HecBsA3HbBe MaTepHaasl, nmocBamens paboru C. A, JlyGouko-
Ba, B. H. Konaparuesa, A. H. Tlarpawesa, M. I1, [Tasyu-
qa W Jp.

K HecBA3HLIM OTHOCATCH TPYHTHl, Y KOTOPHIX CICIUIEHHEe
MeX Iy 9acTHIlAMII He3HAYHTEALHO: NecKH l',:{'.IT' MEJRO3IEPHH-
CTLIX /0 KPYNHO3CPHHCTLIX), TPABHH, rajedHHKH, ueberns
Apyrue Gonee KpynHble MaTepHadbLl.

3aBHCHMOCTH, HMCHOJbL3YEMBIC TIPH  NPOGKTHPOBAHHH
{I}H.J]I}TPL"}B, OCHOBAHB Ha VCJIOBHH HEI'IP{'}EI:II'[HEMCIETH JACTHIL
APCHHPYEMOTro FPYHTA B NOPH PHALTPA.

Jonyckaetes, 4T0 YaCTHUK, COACPIKANIKECH B APEHHpPYe-
MOM rpynaTe 20 3—5%, MOryT BHIHOCHTLCA B NOJOCTH Ape-
HaMHOH TpyGLL.

Mceroauka pacuera QUALTPOB K3 HECBA3HLIX MaTepHa-
JI0B, HaubBoJec NpHEMICMas JL451 NPOSKTHPORAHNA QHIALTPORB
EHKPHTGFD FOPH3IOHTAJABHOIQ APeldxKd, 22aKJa/ibBaeMOra
B HeCBA3HHIX I'PyHTaX, pa3paborana ro BHHUHWI M. II. I1an-
YHYEM H B €€ OCHOBY JI0JIOIKEHO VCJIOBHE HEeNpPOCHIMaeMOCTH:

A Qn
T < T s (123)
rae u — GaKTineckui MeRAYCAOMLT Kovdhduunens; 13"

MulE seskavenoiinmil kosddurenr,

Bl

JACHVCTH-



AonyeruMmuil mesmaveaoiinnil soaddumient BEMUCINET-
cs no dopmyae
11T 1 1 T
T e M e
C, iy,

rac fig - NOPHCTNCTH HAPLOPHOrG Py Ta, A0 oaMiiniie;

Ci=0252 }/ Ny ; 1P — KoIBBIMUICHT HEORHOPOANOCTH KAPLEPHOTO
TPVIITA.

(124)

QarTuiecknlt  MemAvenoinuit  koadduicnr oupese-
NACTEH [0 3ABHCHMOCTH:

Rip—Hr—rey [125}

dop

rae dee — AHAMETP CROZCODPATFOUING 4ACTRW, 3NaUCHMe EnTOpory Ge-
peTes € KpHunil JepUoBOrs COCTARA APCHHPYEMOID TPYHTA B FaBHCHVOCTH
OT NPUIEHTIOTO CORCPIKANKA cnoloodpasviouix sactmy Pes

—

P, [(EB—E-} fe ] (126)

Tp=—1

B — koadphmitneir, yauupaionigi pasumep 1P 0 SAUNCHMOCTE oT pac-
KIANKH 9aCTH IPYuTOR; B=3-+5 — 18 cCTCCTBERIBIX KapLepnux cyeced;
B=35+8 — gan uieGeumcTorn MaTepHad; x=141,281g n-: Me — Xo-
sihthHIMCHT HERNOPUINUCTH APEHUPYRMOrO TPYATA,

[Ipu AperBpOBANMM RCCBSISHLIX TPYHTOR NPHMEHEINE
puaLTpOB CyddOIHONIOrD COCTARA Me AOTYCKAETCS.

PH UPOCKTHPOBaHHII 3CPHOROTH cocrana uanTpor na
CCHOBC MOXJHIDIECKOID COCTAHA, YCTANOBICHULN BLILIC KO-
SHOALHCHTON HCOAHOPOAHOCTH H JADUVETIIMOTO COTCPM AN
wacTHL <{0,1 MM CTPOATCS DEPXIIC M HIKING ITPOCKTHELE
KPUBHIE 3CPHOBOrO cocraBa {puc. 25).

DpapTpsl M3 HCKYCCTBEHHBIX BOTOKBHCTHIX
MaTepHAaJIOB

HeuyceTseRANE BONOKHHCTHIC MATEPHAIL, NOIBOIAIQUIHE
MCXAHHIHPOBATH NPOUCCC CIPUNTEILCTBE, 4 CALI0BATENLHO,
CHH3HTH CI'G CTOHMOCCTh, HAXOAHT NIMPOKOC [IPHMCHEHNe Kak
¥ Hac B ¢cTpake, Tak H 3a pyGexwon (CIIA, dpannus, OPT,
Erumer u ap.).

PaspaGeramnas v CCCP Texnoaorus uaroTopaenus me-
HYCCTBCHIIBIX MATEDPHA/IOB HA OCHOHC ¢TeKaa u BazaduTa no-
3BOIAET BLINVCKATE TKAHLIE [ HCTKAHHC ROJOKHMCTHEC MAaTe-
pHaanl, 00J1a3a0UHE WHPOKHM ANANA30NCM MPONYCKHOI
cNnocoGHOCTH,

a%
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Hayuennio ¢uanko-meXxannyeckux QHAbTPAUNOHHBIX W
3AUHTHBIX CBOMCTB H3 CTEKJHAHHOro M 043aJbTOBOr0 BOJIOK-
Ha nocssuens pabotet B. M. 3ybéua, A. M. Mypauko,
H. I'. [Iusosapa, E. I'. Canoxuukora, B. M. Aurtonona,
E. C. Cemepunosa, I'. §l. Ceraus, 3. X. rauns, H. @, 10p-
MEHKO W Ap.

B oTaHuYKe OT necuaHblX M NecYaHo-rpaBUHiHLIX MaTepHa-
J0B Hﬂ;‘lDI[PﬂHHHHEMDCTh HCKYCCTBEHHBIX BOJIOKHHCTLIX MAa-
TEpHaJOB 3aBHCHT OT AaBjienus P Ha MaTepuan u aHamerpa
INCMEHTAPHLIX BOJOKOH dyyp.

Ha ocnose nayuedus GpUALTPALHOHHO-KOJABMATAHOHHBIX
H (PH3HKO-MeXaHHUYeCKHX CBOHCTE QUHJABTPOB H3 HCKYCCTBEH-
HEIX BOJOKHHCTHIX MATEpHaaop OLLIH COCTABJEHL PYKOBOJ-
CTBa H MCTOAHKH IO 3alllHTe ApeHaxka oT 3auneHus. Huer-
PYKTHBHBIE MaTepuaaw paspaboraus B DeaHMHMMuBX
A. H. Mypawko u E. I'. CanoxunkoBsim, 8 JTatHHHT uM
I'. 4. Ceranii u 3. X. 3rauit, B CeeHHHI'uM H. H. Xpuca-
HOBLIM H A. B. MackoBsiM.

33 NOocCJACIHHEe TOALI Hala 'II[J[IHIJILTJ..'TDHI-I[ICTI:- JHAUHTE 1 b-
HO paclIHpHJa ACCOPTHMEHT HCKVCCTBEHHBIX BOJIOKHHCTLIX
MATEPHAJIOB HA OCHOBE XJOPHHA, HHTPOHA, NOJNXJOPBHHHIA
n ap. Menoanzosats pekomenjyercs 6a3aibTOBHE W CTeK-
JAHHLIC BOJOKHA, BOJOKHHCTBIE Matepuannl, noinokn [-@,
MC-50, tkamn TCT, TC(6)-7, TCPP(6), 2-0,08, 2-0,06,
8481-61.

O6aajnas wmanoil  ToMuuHol, (HUALTPOBHIE MaTepHan
NPaKTHYCCKH He yBeauwvynsact 3gdexTuBHblil JHaAMETp Ape-
HBl. TO B YCJAOBHAX TPYHTOB ¢ HH3KOH BOAOOTAAuEll NPHBO-
JAHT K HEOOXOAMMOCTH YMCHLIUHTEL MeXApcHba Ans obecne-
HCHHSI HEOOXOAHMOro JAPeHa}HOro MOV,

Mckycersennuiit Marepuan noaGHpaloT M3 YCJOBHS ero
HeKoAbMaTHpYeMocTH. ITt0 Oyaer obecneueno, ecan (My-
pawmko, 1973)

Dg} & {3.3 0 414} d::’}”: {.12?]

rae ﬂE'— CPeANHil THAPABAHYECKHN JAHaMeTp mop 3JeMeHTapioro HeKyc-
CTREHNOMD MaTepHasa,

| S

Dlh =1, T ! ;‘

0 =0.177— VB
d ;""" — makcumaabnuit Anamerp cyddosnonuux gacTu rpynta, GRALTPa;
Am = 0,35 = d;(1 +0,057) V¥, (128)

o |
n— 0,4—0.1 lgn; 1 — KosdipuumenT neoHopoRHocTH rpynTa, 1)=dg/do.
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,-U.]Jﬂllﬂ.'rli L {llll.-'llh'l']‘.léi?hlll Ha HURVCCTBUHHBN \IHI'E'[}HH-'H}I}
K&K H3-33 KONCOMNAAUKE TPYHTY, TAK H yacTu it cyddgosun
(KoabpMaTaul) B HAYAJAC IKCHAYATAULN CYUICCTBCHHO
yMeHbIUaeT pacxoj. 3arem OH craduansupycrcs. [Iputen,
nem OOMbLUIC MPOHHLLACMOCTL MATEPHANH, TCM BLILIC €ro0
KOABMATHPYCMOCTL B YCI0BHAX ¢1a00CBA3HLIX [PYHTOB.

Koadhduunent gpuasTpamnn HCKYCCTRCHILIX MATCPHAIOR
C YUCTOM Harpvakua rpyHTa He [OJKeNn NpepuiaTte 20—
30 wmfc.

HCKUI[H H3 YCNOBHH COXAATIIT HCIHAUMHTCILHLIN T'pajid-
CHTOR MPH BXOLC B TPYOL, KOIQOUUUCHT UALTPAIHL He-
KYCCTBCHHOIO (PUAbTpa Ky, AOMKCH IPCRBILATL BOLOMNPOII-
ACMOCTh CJ1AO0CBA3HBIX H CBAIHLIX TPVHTOR

—1‘!’;} 20,
HECBA3HLIX
Ky
K

PuaLTposoil Marepuaa noA0Npaior no rpaduKy saeuci-

MocTh Ky=[ (P, dy;).

IToaGop Tuna Tkany Aas o60N0UKL BoitouHOro puasTpa
Npon3soIuTesd 1o Gopmyae

> 0.

; (129)

rae Kep- tpebyevian kosdpuument; Ky — xoxpdunitent, xapastepn
IYOLWHA BOIONPOINNACMOCTE TRAILWX, NPOWNTHX  KIeenkX MATEpHA 0N,
no106paRHMx Tak, 1Tolm Bx conpoTHmicHue coctasmao e Goree H—107,
conporuniennn soliounolt sactn unnrpa; & — xoadupintenrt, pasrmil
10—20 (Goanman ReTHTHOE RPIEOOEMAaCTeR A18 Fay0oKoro ApCeHamE) .
By - roawnsa duabTpa noa pacternoi narpyaroi (0,02<P <03 MlTa).

Haitass Kiyp, no moxenpueeaeHusinr 1annuy noadupacs
6auskoc Goabluee 3naycnue KOIPPUIHCHTA, KOTOPOMY COOT-
BETCTBYET ONPCACACHHBLIA MaTepua.l.

Cregaoxonct swecrtvnii (BTY 7763 . . . ... .1.3
CeTtka crexnannas teawas (I'OCT 8181—61) . . . . 0,85
Creknoroaokuuetsiit xoacr (CTY 77-10-218-65) . . 0,75

Buibpap martepnaa duantpa, Halas ero BOALONPONHILAC-
MOCTE H MPHIOAHOCTE /114 KOMKPETHLIX VCI0BHH, BLIMHCIA-
eM TOANMAY puaLTpa fi; no dopmyac

fj e 2 (130)
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rae hy — nHexodnas Toaumna GuALTpa B 3aBOACKOR ynakoeke, C=vi/yn
OTHOLWICHNE EPE.E[I{EFI NAOTHOCTH [IJIL'IET[JEI npn pacieTinoM AaBJEHHH K HC-
X0AHoi H cpeAueil NJIOTHOCTH,

B naweii crpane TpyGopHALTPE ¢ KpYroBoit rpasuiiHobM
o0cHINKOH BnepBhie ObIIH V/OMEHB NPH OCYIUCHHH 3eMeb
nofa Jlenunrpagom. C Tex nop OHH HaXOAAT [PHMEHEHHe
NpH CTpPOHTEabCTBE MennopatusHoro apeHaxa s CCCP,

Jlas usroroBjaends TpyGodHALTPOB MOTYT OLITL HCNOL-
30BAHBl MPAKTHYECKH JII0GbIE MCCTHBIE CTPOHTEJLHBIC MaTe-
pHaJbl: rpaBui, 1EebHeHnL, NMecoK, KepaM3HT, OTXOALl CXKHra-
aua yraa u ap. [pouasoacteo Tpy6oduUABTPOB MOMKET OBITh
OPraHn3oBaHo BOJH3H CTPOHTCALCTBA, YTO CYILECTBEHHO CHH-
JKaCT 3aTparl.

B Kauectse BAMYULCTO NPHMEHAKT pa3fHYHLIC KJACH, Le-
MeHT, OUTYMBl, OprannuecKHe BaxKyliHe 0 Ap. Bubop Bsxy-
uiero aoJxcH ONpCcACATLCH HF]]EEEHB]ICIETHQ BOI. B uact-
HoctH, Aas tepputopun Cpeaneit A3nn Hamaydilee BSXKY-
liee — rIHHO3CM HETLIF{ IHCMCHT.

Ochosrofl  QuanTpannonnslit noxasarteas TpyGOPHIBT-
POB — cpeaunuit guamerp nop D", Oun onpegensercs 1o o-
Torpaduu MAoCKHX waHdos ¢ nocheaywomed o6paboTKOl
METO/IOM CTATHCTHYECKOTO anaau3a. 3uauenne Dy" coorser-
creyer 85—90% obecneuennocTH no KpuBOH pacnpejene-
HHA TTOP.

CBA3b cpeauero AnaMeTpa nop ¢ nepBoHavalbHON BOJAO-
nponuuaemoctnio rpySoduasTpos yeranosaesa C. M. Cro-
m;?_ﬂfﬂym poxyk, 3. ®. JyMmaxoaKaesbM

4 (puc. 26). Iloayuennas 3aBHCH-
MOCTh MOXKeT OBTE HCNOJL30BaHAa
o0l Tak:e AJA YCTAaHOBJAEHHA cpelHe-
CTATHYECKOTo  aHamerpa Tpybo-
MHALTPOB B 3aBOACKHX YCJAOBHAX

200 (akcnpece-MeTon).
. OuabTpanHOHHEIA pacuetr Tpy-
doguaLTpoB, He 3aBHcAlLell OT cno-
g cofa H3rOTOBJEHHS, cCOcTapa 3a-
IMOJAHHTEIH H EBHS}’I'DUIETL'}, 5133]}3.*
0 boran 8 CAHHHPH (C. H. Cropo-

05 10 D%mw yK). PacuetoMm  onpejensiercs
Puc. 26. Tpad HeoOXoAuMOCTh GHALTPOBOMH O6GCHIN-

HE. ; Pa@iHKE 33aBHCH- -
MOCTH xosppuumenta 1 H €€ 3epHOBOIl cocTas. PUALTPA

(buabTpausn ot cpeawero WHOHHBIH PacyeT OCHOBAH Ha cJe-
AHaMeTpa nop. AYIOUNX NPHHIHNAX:
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NOBEPXHOCTh CTCHOK TpyOoduabTpop no pasMmepaM nop
M [IOPHCTOCTH MJACHTHIHA NOBCPXHOCTH (PHILTPA H3 HECBA3-
HEIX Matcpuadaos. [TosToMy Ha KONTAKTE APCHHPYCMBIX IPYH-
TOB H TPyOOPUALTPOB BO3MOXKHO PA3BHTHE TEX #e puaLTpa-
UHOHHBIX Aedopmaunii, 4T0 0 HA KOHTAKTC C MECHaHhIMU,
HeCYaHO-IPARHANEIMHE QHALTPAMN,

Haunulit 10BOJ NOATBCPHKIAACTCH pe3y.abTaramu  Mc-
eaegoBanunit  KoHuTakra TpyOOQUIALTPOB € IVIMHHCTHIMH
(AsHMHI'uM), cyrauuucroivp (YepHHUMTuM), cyrauuu-
CTHIMH, CYNCCUAHLIMI, MNBlIeBaTHMi M necuanumu (CAHH-
HPH), c necosznwiMi rpyvitamu (BHHHT, Boal’EO u ap.);

CTPYKTVpA CTCHOK TPYOO(UILTPOB pe3ko OT/INYAeTCA OT
pHALTPOBOrO NCCBA3HOIO MATCPHAJa HaJHMHEM TYMHKOBHIX
M 3ALIEMJCHNLIN 0P, B KOTOPLIE MOMKET NPOCHINATLCH IPYHT
(C. K. A6pawmon, H. J1. Becconon, B. M. lapuako, H. C. Hu-
KOJoableB). HacTh rpyiTa, KOTOpas 1pocHnatach B Nopol
TPYBOPHABTPOB, HE JA0JAHA CIIOCOOCTBOBATH KOJIBMATANKY
NOPOBOFO NPOCTPAHCTBA, A OCTABWIAACH HA 1OBEPXHOCTH
AoJKHa obecncuiBaTh NMPOUHOCTL APCHHPYCMOrO TPyHTA.

Aas obecnevenust (pHALTPALHOHIOH POUHOCTH CBAINLIX
rpynToB Heobxoumo, utolul CpeAHCCTaTHUECKHH AuaMerp

nop Dy" rpyvGoduanTpa Obls MeHswe pacuetnoro D, KoTo-
PLIfl paBeH

L4

Di=1/

A
[+ cosHB

. (131)
B sapucumocrn ot puaa rpvara kosdpdumuesar A umeer

CACAYIOULIHC SMAYMCHHAL

CYFAHHKH M FAHHBL npn cpeasdeil naotnocti Goace
1,55 7/* W Baa®NOCTL B NHTEpHANE naacTiviocTH 0,34

JECKHE SYFAHHEN . ¢ & o v o o o o o w2 2 = oo 1T
ENTIRRIE o oo i w0 @ Ew R e s sl
MEACBATHC FPYRTH . « o« « v & & = v 4 5 » « « 0,005

Ecan sro ycaonue He Boinoanscres, To HeoGXognMa
buabTpoBan obewnKa.

fI-"l{.,‘Tl:TPﬂBEH oOCchIlIKa e NPUMCHHACTCH NPH CTPONTCABCT-
Be ApeHaxa H3 TpyHO(HABTPOB, VKIAALIBAEMBIX B HCCBH3-
Hble rpyHTLl ¢ KospduunentoM gpuabrpaunu Goace 2 m/eyr.

IKcnepuMenTul NoKasaau, 4to TpyGodHaLTPLL HE 3anin-
I0TCH, €CJI NPOCKINABIIAACA HacTh 'pyHTA necyddosnonnas.
[ToaToMy, HCXOAS 13 VCJOBIA HPOCLITACMOCTH, ONPEICIAIOT,

Kakue paruuu necpasznoro (A, H. [Marpawen) marepuana
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MPOHHKHYT B NOpul TpyboduabTpa:
DgP

LA "
rae Dy — nanGoasiunit anamerp ¢pakuufi xaprepHof cMecH, KOTOphe

npocHnATes B mopu Quastpa; Dy¥ —cpepnectaTHueckrft Amamerp nop
TpyfboduasTpa,

[To zasucumoctn M. IT. T1aBunua

D 6
50,32 1-0,01674) %f—i (133)

Dy < (132)

ﬂl?

onpenensieTcs 3epPHOBOH cOCTAB NPOCHINABUIErocs TIPyHTA
H MpoBepseTcd ero cyipdosnonnasa yeTONYHBOCTD.

3aTeM pAaccUHTBHIBACTCS 3E€PHOBON COCTAB HECBS3HOTO
IPYHTa, OCcTaBILerocs Ha NosepxHocTH TpyboduabTpos, 1 on-
perensieTcs e€ro NPHrojIHOCTb B KauyecTBe (PHALTPA B 3aBH-
CHMOCTH OT KaTeropHu JAPeHHPYEeMOro rpyHTa mo BhIpaie-
HHlo (131). Makcumaasnuit anamerp nop duabTpa BhiuuC-
Jasierca no dopmyae (116).

Boponpuemnas cmocofHoCTh 3aKPHITOTO
npenaska. Bujgsl wmecosepinencrsa

[Ipexae ueM H3N0KHTL BONPOC O KOJNHYECTBEHHOM ONpe-
AeJIeHHH BOAONPHEMHOH cnocoOHOCTH APEHAMHBIX KOHCTPYK-
Ui, HeoOXOAHMO OCTAHOBHTLCA HA XapaKTepPHHIX CJayua#sx
(uabTpaumun rpyHTOBON BOALI B NPHAPEHHOH 30HE H HENO-
CPEACTBEHHO B ApeHe.

C. @. Apepbsainos (1959) oTmerns, uTo HaBHCAHHE T'PYH-
TOBOH BOJAB HAJ JAPEHOH MOMKeT OLITh MOJ JMEHCTBHEM Tpex
akropos: nognopa B aApene, koraa P> Pyry (P — paBaenue
B JpeHe); HeJLocTaToyHoro pasmepa apenu: d<dyp; Aomo.-
HHTEJbHBIX CONPOTHBJEHHH Ha BXOJ BOAHI B JpeHy.

Bausanue pasmepa jApeHsl HAa NMOJOMKEHHE JACNPECCHOHHOM
KPHBOil B npuapennoii sone pacemorpeno B. B. Beaepuuko-
BeIM (1939). On ykasaa pasanunble ¢Jy4aH pacnofoiKeHHsd
cBOGOJHON NOBEPXHOCTH YV JAPEeHBl, BOAONPHEMHas MNoOBepx-
HOCTb KOTOPOH COBCpPLICHHA B CMBIC]E (PHABTPALlHH B HEC
rpyuToBoil Boan (pue. 27).

Jlauuwe C, ®. Asepranosa u B. B. Beaepuukosa nosso-
JHJIH CXEeMAaTH3HPOBATL BO3MOMHLIE chayyan GuasrTpauun
'PYHTOBO{ BOJL B 3aKPHITVIO JIPEHY, BHINOJHEHHYIO W3 TPYO
B KpyrosoMm t¢uasTpe. BBeaem cacayloumue noHATHA,
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Puac. 27. [Noacenne JcnpeccHonion KpHBoll B NPHApPeNHO[ 301e, 0O
B. B. Beacpunxony:

@ — ApeHn 3AMOAHEHA KA DCK BLICOTY, wiBHTOUHOE AABIeniie m 1CA OTCYTETBYET;
#— Apella Aanoauend NacTmuHo; My, — #ucota waoHcaEun;  dyp - KPUTHYCCKHI

AHAMETP.

NOTEepH HANMOpa H4a HeJOCTATOYHOCTE JHa-
MeTpa iy YHC/AEHHO PAaBHLI BEICOTE HABHCAHHA HAL BEPXOM
ApeHsl, ecqH Jpena npeicrapiaser colioid nonocTs, 3anoJ-
HEHHYI) BOAOH '@ BCIO BLICOTY Oe3 H30LITOYHUIO AABJCHHA,
OHH HMEIOT MECTO, KOrjaa AuaMeTp APCHLI MCHee KpHTHUe-
ckoro (no B. B. Beacpuukosy);

NOTEpH Hanopa Ha HECOBEPIIGHCTBO AP e-
HBl JAaHHOH KOHCTPYKUHII O CPABHEHHIO C MOJOCThIO TAKOTO
e pasmepa /iy NPONOPUHOHAABHLE YAEAbHOMY NPHTOKY M
32BHCAT OT KOHCTPYKTHBHOTO BLIMOJHEHHS JIpens.

Yen0BHMCS, YTO FeOMETPHYECKHE PA3MCphl APEHH NOCTO-
AHHKL. 32 AnaMerTp Apersl d NPUMEM BHEIUHUH KOHTYD (H/IbT-
pa. Toraa nomoxenune csoGoanoi nosepxHocTH 6yeT 3aBH-
CeTb OT Y/AeJAbHOI0 MPHTOKA H OT HAJHIHSA WJIH OTCYTCTBHA
noAnopa ® JApeHaxnoi aunuu. B ceasn ¢ stum neaecooGpas-
HO BBIJEJIHTL TPH CJAYYafl: B JIpeHe HMeercs NOANOpP, NO BH-
COTEé HECKOMBKO npeselNalolluii sepX ¢uAbTpa, B Jpene
HMCCTCH MOANOP B mpelenax (PUALTpPa; APCcHAMKHHIE TPYOH
3amoJIHeHB YaCTHYHO,

BO3MOXKHEIC NNOJOMKEHNHA AGTIPCCCHONHOR KPHBOM noKasa-
Bl HA PHCYHKe 28,

Ha stouM pucyHKe npejcras.aeHsl nanbojee XapakTephuie
cnyyad. YseanueHue hy (u3-3a xoabMaranuu ¢uAbLTpA, 3a-
KIHHHBAHHA BOAOMPHEMIBIX OTBEpPCTHIt M JAP.) MOMKCT TpH-
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Puc. 28. [losoxenns Jeopeccuoiliof LOBEPXIUCTH  OPH  DOCTVRIICIH
rPYNTOBON BOAK B 3AKPHTYIO Apeny:

48— NOopNoOp B Apewe BHWe eepxa GHILTPA; 6 — noaucp m Apewe @ Npeleaax
dHALTpA: & — Apenamime TPYGH 3anOANCHE BONON MACTHIHO,

BeCTH K TOMY, YTO cxembt 3 u 6 nepeinyT B cxemy |, a exemul
4, 5, 7 n 8 nepeiinyt B cxemy 2 ¢ To#t pasnuuedt, uto na obpa-
30BdHHE BLICOTHI HaBucanuf hy Ovaer 3arpauena 4actb M.
[IpCMEKYTOUHLIC NIGAOKEHHA CBOGOANOH MOBCPXHOCTH BOAL
B TpyOe sicHB NIPH PACCMOTPCHHE KaX{J0# M3 NepeuncicH-
HBIX cxem. Tak, b cxeme 8 yBeJanucHHe Ay, CHANA/A COKPATHT
Y9aCTOK BBICAUMBAHHS H OJAHOBPEMENHO IICPEMECTHT jicnpec-
CHOHHYIO KPHBYIO 1O BHCILHCMY KOHTYPY (PHILTPA BNAOTL 0
cro pepxseid rtouku. Jlamee, nag Apcluoi NOABHTCA Hasuca-
nue. Jlo 3TOro MOMCHTA KacaTeabHas K AeNPCCCHONHON Kpi-
BOMl B TOYKE CONPHKOCHOBEHHH NOCAEIHCH ¢ (PHILTPOM Bep-
THKajabHE. [Tocste oOpazoBauus HaBHCAHNH KAaCATeNLHAR
K cBOOOANON MOBCPXHOCTH BOjIbI 3aHMeT HAjM ApPCNOH TrOpH-
30HTANLHOE NOJMOXKEHHE,

Ha opomaeMbiX 3¢MAaX, HYXAAIWNICA B HCKYCCTBEHHOM
APEHHPOBaAHHN JUIH NpelOTBRAllenna PASBHTHH BTOPHYHOID
3aCONERHA, rIyOHIA 38J0KCHHS 3aKPLITHIX TOPH3OHTANBHBIX
aped oOmuHO coctaBasier 3—3,5 M. HanbGoabulee pacnpo-
CTPaHeHHe MOJAYYH1d KOHCTPYKILHA JAPEHB C Hp}-’l"ﬂ'ﬂﬂﬁ oG-
CHINTKOH M3 €CTECTREHHLIX MCCYAHO-TPABHHHLIN ¥ TPABHAHO-
licCUaHBIX cMecelt mpu ToaltHEe chaoa Guastpa 10—15 cm
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(wrorma 20 cm) u auamerpe TpyG 10—20 cm, PacueTHnlil
AHAMETD JPeH TAKOH KOHCTPYKUMH B COOTBETCTBHH C peko-
mengauuamu B. M. Illecrakosa npunumaerca pasuenm 0,6—
0.8 m.

Heap3st ne YNOMAHYTL © 3AKPWTOM MJACTMACCOBOM JApC-
Haxe, KOTOPLii 3aKnajuBacTes OecTpaHiieHbM cnocobox
¢ noMouko gpenoykrajgduka BIM-301A. TIpu nenoassona-
HHI TOPPHPOBAHHLIX TOJHITUACHOBLIX Tpyl auamerpowm
60—75 MM H necyaHo-rpaBHiinoro GUALTpa pactueTunlil aua-
MeTp TNJacTMaccoBux apen cocrasaser 0,25--0,3 s, Ecau
B KauccTee (PHABTPA MCNOML3VIOTCH HCKYCCTBCHIIEIE BOJIOK-
HHCTDhIE MATEepHalbl, TO B 34BHCHMOCTH OT BHAA (PuanTpa
AHAMCTP Apensl MoweT cocTanasTh 0,08—0,15 m. [Tpu ape-
Haxe U3 NOPHCTHIX TPYD HAPYKHBIT AnasMeTp ApPeHs COCTAB-
Jasier 1520 cum n Boaee,

Pnapasamyeeknft pacuer tpyduaroll JHHANH NPOBOANTCS
H3 YCAOBHSA, UTO ApeHa)Kuble TPyOLl 3aN0JHEHH Ha BCIO Bhi-
COTY, 4 H30BITOUHOE JABJCHHE B HHX OTCYTCTBYCT (P=Faru).
Haitnewnwiit Takuy obpazom suyrpennnil auaMerp Tpyh ok-
pyrasercss B 00AbWYIO CTOPOHY A0 Oamalimcro craujapr-
HOro sHaveHud, CAefoBATEALHO, APCHAHHEE TPVOBR B 0O0BI-
HbIX YCJAOBHAX 3all0JHEHB BOAOH TOALKO YaCTHYHO,

ConoeTaBiuM JHaMETPH NpPHEENEHHLIX 3aKPHITHIX Apen
APHAHOH 30HBE ¢ KpWTHUecKuMI, Tlojl KPHTHUYCCKHM IOHH-
MAaCTCA AHAMETP, IPH KOTOPOM JCHPCCCHOHHBIC KPHBBIE CMbl-
KAIOTCSl B BCPXHCH TOYKC APCHLI PN VCAOBMIL, 4TO H30LITOY-
HOE jJABJCHHE B APCHC OTCYTCTBYET, a fi,=0.

Tax Kax TOYHBEIC THAPOMEXAHMUYCCKHC PCIUCHHA TIOJYUC-
HBl I OrpaHHYEHHOro YHCHa PAacUCTHBIX CXeNM, BOCMOJbL3Y-
eMca Jlasd npubankennoii oucukun pewennem B. B. Beaep-
nukosa (1939):

dyy = —lri 7, (134)
—Arethy/ 228 1 . b g
In M= Arcth I';lll = 13 = p Arcth ml {Id-ﬁ]

rae dip — KpHINYECKHE AuaMerp Apewt, M; B — paccrosHuc Memay
Aperamu, m; o=HKfe; K— roadpronent Quasrpauun rpyuta, MjcyT
& — HUTEHCHBNOCTE HUGHILTPALUM, MlevT; 1 — OespasMepHuill napaverp.

Popwmyasr (134) n (135) oreeualor pacnpocTpanenioMy
B MEJUOPATHBHOH NPAKTHKE cayyam paboTsl ApeHH, BX01A-

el B CHCTEMY, IPH OTHOCHTEALHO NIVEOKOM DacnoIoMXKeH
BOAOVIORA H NHPHABTPAUHCHHON THTIHINI,
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Paccrosinne Mexay ApeHamu onpejeasercs no dopmy.ae

_ _=H(K/e—1)
A In KJe ¢ (129)

rae H — pefticreyiomuft nanop, M.

Tak kak snauennn K/e>0,1 ne npepcrapasior ans Me-
JIHOPATOpPOB NPaKTHYECKOro HHTepeca, BHpakenue (135)
MOMET OLITh annpoKCHMHPOBAHO QYHKILHE

In 1= 0,533 ¢/K + 0,8 (¢/K)?, (137)

YTO NO3BOJISET NOAYYHTL CAeAYIOUYI0 GopMyay A BbIYHC-
JeHHA KPHTHYECKOro AHaMerpa:

dy = (0,17 +0,255¢/K) ’ij . (138)

Paccmorpenne stoit GopMmyas NO3BOJASET CAENAATh BhI-
BOJ, YTO KPHTHUECKHH Anamerp ApeH He npeswnuaer 0,16—
0,18 M, nockoJabKY B OOBIYHEIX YCa0BHAX paloTH ApeHaxa
Bcerna e/ K<0,01.

YroObl OLEHHTH BO3MOXHEI AHANa30oH H3MEHCHHA BeJi-
uHH dyp, caepyer o6paTHTLCS K APYroMy KpaliHeMy cayualo,
KOrjla 3aKpHITHIi CHCTeMAaTHUECKHH JipeHax 3aJjeraer Ha Bo-
aoynope. ITo nanumm C. ®@. Anepoanosa (1959),

dyy = 0,3 % (139)

ChenoBartenbHo, H npH OJH3KOM 3aJleraHHH Bojoynopa
KpuTHuecknft anamerp He npesniuaer 0,2—0,3 M.

[To-Braumomy, noayueHHuil mopaaok uudp coxpanuTes
H npH GuAbTpauuH BOAH K ApeHam, paboraioumum B Gonee
CJOMKHLIX YCJOBHAX (PHIBTPALHOHHOrO CTPOEHHA ApeHupve-
Mofi ToJLu.

Takum obpasom, ans JpeH, B KOHCTPYKUHIO KOTOPHIX
BXOAHT (PHJALTP M3 ECTECTBEHHLIX KADhEPHBIX MaTepHaJioB,
NMpakTHYecKH Becerfla d>dyp. Jas ApeH AHaMeTpoM O0KOJ0
0,2 M BO3MOMHO BrinoJHeHHe papeHcTBa d =tdyp. lpeuw
anamerpom jao 0,1 M B GoabmpHCTBE cay4daes Gyayr pabo-
TaTh C HABHCAHHEM, TaK KaK A% HHX d <dyp.

Panee yie ynoMunaaochk, 4To HCNOJAb3YEMbIC B pacyerax
Apenaxa dopmyas noayuens 6e3 yyera xapakrepa puibT-
PalHH B 3aKPHITOH ApeHe W JBHXEHHA JKHAKOCTH B Tpybax.
CBf3aHO 3TO ¢ TPYAHOCTAMH MaTeMaTHYeCKOro MNOpsiKa.
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Jaske s yuacTKa OT BHCIUHEro KouTypa (PuaLTpa 10 BHCL-
Hell TIOBEPXHOCTH APEHAMHBIX TPYD TEOPeTHUYECKOe peuieHue
MOJYUHTH HCBO3MOMHO H3-38 HCK/AIOMHTEALHO CA0MKION Kap-
THHLI (PUALTPALHH, CBOAMIICHCS K NMPOCTPAHCTBCHHOMY JBI-
KCHHIO NOTOKA co ¢BODOAHON NMOBEPXHOCTHIO 1P HAJIHN
Ha rpaduuax o0JM4CcTH CTOKOBR (BOAONPHEMHEIC OTBCPCTHA)
H yuacTKa BolcaunBaHus. Jlas MeHee ¢JI0MKHBIX CIVUACE Teo-
pPeTHUEeCKIIC PCLICHHS MMEIOoTCs, 0 UeM OV/JCT CKA3aHO HIKe.
OaHaKko COBMECTHOE pelIeHHE A YYACTKOB BHE ApeHH
H BHYTDII Hee, KOrja 3T0 MOAJLAETCH MaTeMaTHYeCKOMY
OMHCAHNIO, HPHBOJHT K HCKJIOMHTEJbLHO IPOMO3AKHM Bbipa-
AMEHHAM, CBOASLUINM 112 HCT NPAKTHUYCCKYIO HECHHOCTL I0AY-
YEHHBIX PE3VJALTATOR.

[Tostomy wemecooGpasHo ofpaTnTbesi K Haee MeToja
AONOAHNTENLHLIX CONPOTHBACHHI, KOTOPLIH 0L HCHOAB30-
pan M. A, Uapuwm (1963) npu pemennn sagaun GpuIbTpa-
UHH K BepPTHKAJBHOH JApeCHC, HECOBCPUICHHOI 1O cTemeHi
BCKPHITHST BOJOHOCHOTO MJacra,

[IpeapapHTeNbHO CACAYET OCTANOBHTLCS HA BIULAX HECO-
BEPIIEHCTRA, HMCIONINX MecTo NpH GHUALTPALHE TPYHTOBOH

BOJIBI B 3aKPHITYIO JpeHy. M3 u3noxenHoro Buie BHAHO, UTO
3akpoirast gpena obmnajnaer ABYMS BHAAMH HECOBEPIICHCTBA,
CHHIKAIOUIHMH €€ BOJAONPHEMNYIO CMOCOBHOCTL: HELOCTATON-
HOCTbIO pa3Mepa, eciH JAuaMmeTp Apennl d MeHee KPHTHUC-
CKOTO dyp; HECOBEPIIEHCTBOM KONCTPYKIIHH TO CPABHCHHIO
C MOJOCTLIO TAKOrO #KC paaMcpa.

[lepeblil BHA NecoBepINeHCTBA MOMHO OLUCHUTh pacuet-
HbIM NYyTeM 1o GopMyJaM, YUYHTHBAKUIHM HEJA0CTATOUHOCT
IHAMETPA TMPH BBIYHCJICHHH MEKAPEHHBIX PACCTOSHHH, HAH
MPHOJHIKCHHO, KAK TTOTEPH HAMOPA Ha HCJOCTATOUHOCTh j1Ha-
merpa hp, Ha Koropsie yMeHbluaercs AefCTRYIOULHIT Hamop.
3HaueHust fi, MOMHO MOJMYUHTb, HANPHMEP, MO GopMyTam,
npusefeHnsiM B pabGorax B, B. Bepepuuxopa (1939)
u C. ®. Apepbsinona u Lloit Cun-e (1957). Ilpu obpabGorke
SKCHEPI[ME‘IITHJIT:HI:!K AAHHBIX CACAYET NMOMHHTE, YTO BHICOTA
HaBHcanust Ry, MomeT OuiTh Gonbiue fi, M3-3a MOANOpPa BOJILI
B TpyOuaToil JHHHH H NOTCPL HANOPA, BHISBAHHBIX HECOREp-
LIEIICTBOM KOHCTPYKILHH APEeHkl.

KonuuecTBeHHO OLUEHHTL BAMSHHE HECOBEPUICHCTBA KOH-
CTPYKUHH Ha BOAONPHEMHYIO CnocOOHOCTH JAPEHB MOMKHO
TOJIbKO TI0 pesynbrartaM 00paloTKH IKCMEpPHMCHTOR,

Hexoas u3 npeacraBaennit MeTona AONONHHTENbHLIX CO-
nporusaenut (Yapuwii, 1963), B ocuoBy oOpaloTKIl ONLIT-
HBIX NEaHHBIX MOXeT OWTL MojdoxeHa caeavioutas dopmyaa,
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YYHTHEBAOUIAA B ofLieM BHe BIAHSHHE HCCOBEPIUEHCTBA KOH-
CTPYKLHH Ha NMPHTOK BOALI B JpPeHY:

Q= —=—, (140)
Py - Tﬂﬂ

rie Q — yaeasHuii nputok K apexe, Meyr; h — obmmit AeficTeyouui
nanop B npefesax paccmartpupacmofi oGaactu duasTpauuu, M; K — Ko-
spbankent Quastpauus ppeunupyeMoro rpydra, Mfeyr; P — QuasTpa-
UHOHHOE CONPOTHBAEHHe paccMaTpuBaeMofi ofaacte ¢uabTpaumn (npea-
NOAATaeTCH, YTO HA MeCTe ApeHH WAXOAMTCA NMONOCTb); Og— AONOAHH-
TeNbHOE CONPOTHBJACHHE, YYHTHIBAIOUICE HECOBEpLIEHCTBO KOHCTPYKUKH
ApeHs MO CPaBHEeHHI0 ¢ NMOJOCTBIO TAKOro JKe pasMepa; o — Yroa CMo-
4eHHOro nepHMerpa ApeHn (NpH KPYroBoM KOHTYpe nHTauua a=2m,
NpH NOAYKPYroBOM @=1).

HononHuTe/bHOE CONPOTHBJICHHE @y SBJASETCH CyMMap-
HBEIM BbIpaMXeHnHeM EﬂllPDTHBJﬁIEHHﬁ, CEfI3aHHBIX C HECOBCP-
IIEHCTBOM JApeHa)»HbIX TPy6 1O XapaxkTepy BCKPBLITHSA
(huabTpa, HaNHYHEM KOHTAKTHOH 30HH, H3MEHCHHeM EBOJO-
NPOHHIAEMOCTH (PHALTPA B CBA3H C QHALTPAUHOHHBLIMH Je-
opMauHaMH, KoabMaTalHed u Ap.

3HamMeHaTeab (OpMYyJbl MOXKHO pacCMaTpPHBATL KaK (ak-
THYeCKoe QHALTPALlMOHHOE conpOTHRIeHHe P, KoTopoe GoMnb-

LIE€ TEOPETHYCCKOID {I]u Ha BEAHYHHY —d,.
[ ]

Ecau snavenns Q, h w K onpejenens sKCnepHMeHTaJBHO,
TO (haKTHYECKOe CONPOTHBAEGHHE HaXoAuTcA no Gopmysne

ol (141)
Q
TeopeTHueckoe conpoTHBaeHHe Py BHUYHCAAETCA 1O OJ-
HOH H3 QOpMYJ B 3aBHCHMOCTH OT pacueTHol cXxeMbl QHABLT-
PallHH K 3AKPHITOH JpEHe.
Janee paccunTHBAeTCA AONOJHHTE/NLHOE CONPOTHBJEHHE
Ha HeCOBEPIIEHCTBO KOHCTPYKIHH

Ay =2 (P — D), (142)

3HaA KOTOPOE HeC/OMHO ONpele/HTh KO3IQEHUHEHT OTHOCH-
TEJBbHOI'0 YMEHBILEHHS PACYeTHOro AHaMeTpa ApeHk H3-3a

HECOBEpPIIEHCTBA €€ KOHCTPYKILHH:
3 = exp (—ay). (143)

[Ipu BHYHCNEHHH MEXAPEHHLIX PACCTOAHHI HA 3TOT KO-
9 HIHEHT YMHOMKAETCA AHaMerp APeHb B COOTBETCTBYIO-
upx Qopmynax. Takum oOpasoMm, uUelb 3IKCNEPHMEHTAJb-
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HLLX neeacoBanudt - onpededacime  sosdgdgumnenra & (e
pebapennuron, 197:3).

ANATOTHYHLIC (PCLIVACHIN HECKUABKO NO3aHee OBIIN
BoiCKaszans b paborax A, Jl. Banvpuna, A, §. 3usepra,
3. X. Orandt n AL A Vapaunora (1974); E. G. Goungs (1974).

bopumyaa (143) ormeuacrt cavuai, KOTIa B HCNOCPCACT-
BCHIOA BAM30CTII OT APCHLI HMCCTCH PajinaiatHas QuiasTpa-
uuA. MMCHHO Takas cxeMa MOCTVIVICINS TPYHTOBON BOIH
6er1a mpunnta A, 1L Kocrakopuiv (1960) tpu sesoae qop-
MY Adf TIyGOKOro 3aqcranus BOAOYNOPd H NH(ILILTPALH-
OHHOrO 1Ll BHEIMHEro MUTAnHA, TOALKO FHAPOMCXAINIYCCKHE
PCLIEHNA MOATBCPIKAAIOT MPABOMCPHOCTL 3TOH CXeMB ABH-
HENHNST TPYHTOBOIH BOAB B MpuapeHHol sone (BesepHukos,
1939; Kosuos, 1940).

Hist obocioBanis TaKOTO NOAXOLA ROCMONLIYEMCS HLPO-
creHwel (PHALTPALMONIION cxeMoll, KOrAa Bojga ¢ TIOBCPXHO-
CTH 3CMAH NMPHTEKACT K OQANHOUHON Ipelie, PACHOAONEHHOI
4 rIyOHHC I, a4 BIBIUeM BONOYVIOPA MO0 HpeHebpetn,
Boxpyr apennl npijteans pacsent paaiveou R. duantpa-
HHOHHBIT PACNOZ 38 Cro NPCICTAMIL BLSHCAHUTEN 10 $aBIL-
CHUMOCTI:

Q== (144)

ri1e TOTEPH TATMOPA [IPH AN ROJE OT ROITYpa uHTanna ao
FOALTY [2ab B LA TCIRELD 10 iii[.TF.II'?rTi.‘JI'I il

(. yMeTOM JAOROJHHTGILHOIG CONPOTHBIEHHE (p BHYTPH
fparMedTa QuaLTpAUNOHEBLII pacxod pancy

o 2m K| ha “45]

n Rir -+ a, i

rae fia — NoTeplt BannPa B UPerenax Ukl leaennora Qparsenta.

[oaszyacs npasuioM upcobpasonanng nponopuni (Yap-
Hui, 1963), craaibBaeM OTLeALRO YHCAHTETI B 3HaMenare-
aH Beipaxcnufi (144) u (145). TTocne npeofpasoeanwii no-
JVHACM

2n K
() =

In 26fr 4-a, '

rae ff = ki < k.

QOTtcyrteTeiie B nocaemnei dopmyac pesuminnel R csHac-
TEJALCTBVET O JIGTYCTHMOCTH YKA3AINOra BLILIC NOAXONA NPH

143



IKCTIEPHMEHTAJEHOM ONpPeAc/ICHHH HECOBEPLUEHCTBA KOHCT-
PYKIHH ApPEHHL.

HInsa Gonee caoxHBIX (HALTPALHOHHEIX CXeM NpPOBECTH
AOKA3ATeNbCTBO ¢ TAKOH e HATAAOHOCTbIO 3a4acTylo He
yaaetcs. TeMm ne MeHee pacyeTHLIM NMYTEM MOKHO MOKas3aTh,
YTO TOT e NMOJAXO0H NMPHMEHHM H Aaa GoJee CJAOMKHBIX CXeM
(QHALTPANHOHHOTO CTPOEHHA,

MeTtonuky ob6paboTku moJieBHX ONBITOB, KOrjaa, no gan-
HbBIM 3aMepoB, HeoOXOAHMO HaNTH 3HaueHHs daKTHUECKOro
H TCOPETHUECKOro CONPOTHBJAEHHH Py u P, npemioxun
H. I'. ITusosap. Ou ucnoas3osaxa npeasnoxenne B. I1. Hacu-
KOBCKOI'o OTHOCHTEJEHO YHETa HCCOBEpLIEHCTEA HDHCTP}-']{I.[H H
APEHBbI C NIOMOLLLIO BBeJleHHS JONOTHUTC/ALHOrO uneHa APy,
B napectuyio gopmyay:

Q= it : (146)

L+4(Puatady,)

rae Q@ — aeyctroponunil yaeapuit nputok k apene, m¥feyr; T — cymmap-
HaA MPOBOAMMOCTL BOLOHOCHOMR Toau, m?fcyt; L — noaosBuHa paccrof-
HHA MEXAY APCHaME, M "I"::;‘—' @'HﬂhTFﬂlﬂlﬂ"lIﬂE CONPOTHBACHHE HA THO-

POANNAMHYCCKOE HECOBEPWEHCTBO Apenaxa, M; APpy — AonojaHHTENBHOE
QHUABTPALHONHOE CONPOTHBJENHE, BHIABANNOE HCCOBCPUIEHCTROM KOHCT-

PYKIHK APEHnl, M.

Takum obpazom, obllee GuALTPALHOHHOE CONPOTHBACHHE
paccCMaTpPHBAETCH KAaK CyMMa

Dhs =08+ 8Dy, (147)

Onucaunsiii panee ypasHenuamu (140—143) oOwuit noa-
X0[ K onpejeseHHI0 BOJAONPHEMHON cnocoBOHOCTH ApeHbl oc-
TAeTCsl B CHJe H B caydae oOpaboTKH HATYDPHBIX 3aMepos.
Tak, npu ogHoc0fHOM CTPOCHHH APEHHPYEMOMH TOJUIH HMe-
HOT MECTO CJleAVIOlHe 3aBHCHMOCTH!

0 1 gt 4 my 2my
Po= (I. =8 n = ) (148)
S e, (149)
a my

FAE My — MOIHOCTh pacueTiioro caos, M; d — pacueTHniit JHAMETp Apennl
(no B. M. lllecTakosy), m.

[Tocneausst popmyna ocTaercs B CHJIE H AJS ABYXCJOHHO-
ro CTpOeHHd, NpHYEM AN BHYHCJEHHA qb:l-n Cleayer nolb3o-
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BATLCH HIBCCTHLMH B anTeparyvpe sapucnyoeravn B, M, 1He-
crakoBa (1965), A. $. Oaeciinnka u B. Il. Hacnkobckoro
(1969). KoadguuueHT OTHOCHTEALHOrO YMCULLWIECHHS JiHa-
McTpa § BBOAMTCA B pacucTHLIC QOPMVILI CACAYVIOULIM 06-
pasom:

d=)/0258d(b-+0253d). (150)

Hrag, Tcopernueckoe CONPOTHHICHIC OLPERSIHCTCN no
POPMYIAM B 34ABHCHMOCTH OT KOHKpeTHOH PHIALTPALHONNON
cxemul, QakTHUECKOC e CONMPOTHRJACHIC HANLIHTCH, 110 1dH-
HLIM NATYPHLX 34MCpOB, HAUpHMEp, no cnocody, YKasauno-
My B, M. llecrakontm (1963).

daxTHuecKoe COUPOTURICHIE MOMKID ONPCACIUTL W APY-
I'HM 00pa3oM, ecan NOJB3OBATRCA 3aMepaMil ypoeHell rpyu-
TOBLIX BOJ B CKBamHUiaX, PACLOIOKCHNLIX 1A VAAJICHUN OT
JIPCHBL HE Menee OJHOI-ABYX MolHoctcil notoka. CHavada
HAXOAHTCA CYMMAPHARA NPOBOINMOCTE BOAOHOCHOI TOILLH:

_ QTxa—x [y Xty .
o= 2| by li 2 L ) (151)

Hanee, mpn n3scerunx Q, i, L u T garTnucckoe conpo-
THRACHHE Pgy, onpejcasiercs uz dopmyan (146),

HAA BLIMHCICHHS CYMMAaDHOTQ COHPOTHRIGHUS MOMKIIO
NOJILIOBATRCA TAKMC 3FAMEpPaMil VPOBHCA TPYHTOBLIX RO
B CKBAJKIIHAX, PACHOJOMCIHEX RHC 301B peskoil aedopmi-
i noroxka. B 3tom cayuac pacyer Oy, BeAeTCHd MO VPAR-
HEHHIO KPHBOI genpeccun (npu n3sectHuix X;, hy, Q, T, L):

Q x ‘
&£=-ﬁ'—(=--? II-I quphnj' (1‘52}

Caeaver ocofo NMOAMCPKHYTE, MTO NPH ONPEACTSHAN HC-
COBCPLIEHCTBA JAPCHAMKNOH KOHCTPYKUHM MO ONLITHEM Jatl-
HbhIM OFPAHHMHBATHCA MOAVYCHHCM TOJILKO Lapasmerpa Ad,, .
HexeaateasHo. Heodxoanumo npoiaoamarts BLUMICICHHS A0
onpefiefieHHs KO3Q(PuUIUNEHTA OTHOCHTCILIOND YMCHBIIENIIH
AHAMETPA APEHH §, TAK Kak 415 OAHOM II TON e KOHCTPYK-
Wi 3HaYCHAe APy 3aBHCHT OT THAPOreo.OrifccKHX napa-
METPOB, B TO BpeMsl Kak Kosbh@uuucHT § ocTacTest MocToau-
HulM. JTO HEDOCPC/CTHCHHO BhiTekaer w3 dopmvam (140),
PAaBHO KadK H H3 Ca MOH Hiel MeToaa A0UONHKHTEIBHLIX []JII.’T[;T'
PAIlHOHHELX CQHEGTHB.-'IEHHH.
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Onucannwtii cnocod onpefenenns ojonpuemnofl cnocob-
HOCTH 34KPBLITBHIX JAPEeH OCHOBLIBAETCH Ha PCAHMHBIX HaGa10-
JAeHHAX, MPOBOJHMBIX MO CeTH HalMAATENbHEX KOJOALEB
H THAPOMETPHYECKHX NOCTOB, D.I[HE]ED KOJHYECTBCHHYIO Xa-
PAKTEPHCTHKY HECOBEPIICHCTBA KOHCTPYKUHH APeHH MOMKHO
NOJIYMHTE H IO pe3yabTaTam .EIEIMEPGB B NBEE30OMETPAX H HA-
OM0JATeNbHBIX CKBAaXHHAX, PACNOJOMKEHHBIX HenocpeacT-
BEHHO Yy JpeHHl, JToT cnocol MOXKHO CUHTaTh Aaxe Oojec
MPeAnoYTHTEAbBHLIM, YeM TOJbKO YTO NPHBEIEHHBIN, TAK KAk
FHAPOreoJIOTHYeCKHEe NapaMeTphl APCHHPYeMOH TOJLIH 3a-
HACTYI0 H3BECTHBI JHIIbL NPHOAHIKEHHO.

P. I'. JxanyMoB OAHH H3 NEpPBBIX NPCAJOMKHI HHTED-
TI[.'.'IETH[!()EET]: JAdHHBIE IBCIOMETPHUCCKHX EEMEPDB B IIpH-
APEHHOH 30HE ¢ NOMOUIBIO ABYX NMoxasatenedi: kodduuueH-
Td FHAPABAHYCCROTIO CONMPOTHBJAEHHA, PABHOIO

3 . (153)
H Kos(pdnnHenta Bofo3zalopa JpeHHl, ONpeesieMoro Kak
Qi
= ’ 154
P=en, (154)

rae My —daktrueckut Aefietpylowuii Hanop B Npegenax BbJGNeHHOTO
BOKpPYr Apexsl cdparmenta (paanyc ¢parmenta KR=3 m); Hy — Teopern-
uyecKHA [efiCTBYIOWKI HAMOD B TeX e VoaoBHAX; Qx — daxTtHuecknit
yAenbHulit NPHETOK; Qe — TeOpeTHueckKHll yjaeasHufl NPHTOK, COOTBETCT-
BYWIUHA pacyeTHO cxeMme QHALTpaUUH B NPHAPEHHON 30HC.

Teoperuueckne anavennd f; u Qp HaXOAATCA C NOMOLLLIO
rpadHKOB, TOCTPOCHHBIX M0 BbPaXEHHIO

(2 on(4)~ L3 = o

KoTopoe #ABAsercs pewenHeMm JjuddepenHunanbHoro ypas-
HEHHS:

@ gl L
=K (2 x+y) 2 (156)
NPH CACAYIOMMX FPAHHYHBIX YCAOBHAX: X, =/, {1 =0 (Ha KOH-
TYpe APEHBI HAIOp paBeH HYMW); X2=R, ya=H (Ha rpauuue
BuIAeAeHHOro pparMenTa Hanop paseH ).

Hepocratok npepnoxenuit P. I'. IxxanymoBa — orpanu-
YEHHOCTh HX NPHMEHEHHS — TOJBKO JJIA cayyas OJAHOPOAHO-
ro CTPOEHHS APCHUPYEMOH TOJILH H PACNONOKEHHA BOJOYTO-
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pa Ha A0CTATOYHO OOJABLIOH riyOHHC (%—-T{{LGE) Ges npu-

BH3KH 34MEpOB B EHE,-']D;J_FEHH[}H 301¢ K ADPYIHM CXeMaM
PHILTPALHOHHOTO CTPOCHHIT,

B stom cavuac dopmyaa (155) umeer Bun

2 4§ 4 ] i
L. R 157
M L Q2 { )
BT | R
In : = K
38
r | =
ne K

®, B. Cepcbpennukon (1976) paapaboraa wuol cnocod
ONpejleICHEA BOAOOPHCMHOR clOCOBDIOCTH 3aKPLITLIX ApeH
0 JaHuLIM Nhe3oMeTpIMeckuy 3aMCepoR B OKOJOJpenno#
sone, CyunocTn ero CROAHTCS K CACAVIOUIEMY.

Jas onpeaencHusi (PAKTHUCCKOIO H TLOPCTHUECKOrO Co-
NPOTHRJCHHA HCOOXOAHMO HMCThL YeTHKOe INPpeICTaBACHHE
0 KaprTrie QUALTpalnu pajoM ¢ Apexoil. C aTol 1easwo OulH
NPeganeHsl pasauiiLie cxeMul QHARTPALKE B [IPHIPEHHOIT
sone (puc. 29). Paamep Apenn cunracrces noctoAaxHuiM, Cxe-
sMa 1 (pue. 29, @) COOTBETCTBYET NPHTOKY B APEHY, KONCT-
PYKUHSA KOTOPOH CO3/aer MUEHMAJBLHEIC AONOJHUTENALHIIe
CONpOTHBJAEIHH, a TPpyluaTas JHHIA 3a00JHEHA HMACTHUHO,

[To Mepc CHHAKEHHA BOJAONPHCEMICH CHOCOBHOCTH H3-33
HEAOCTATOUHON CKBAMKMNOCTH TPYOUATOR JHIHE HIM BOAONPO-
HHLZeMOCTH (HILTPa NPOH3OHAET YyMENLICHHE YASIBHOrO
NMPHTOKA (IIPH HCH3MEHHOM JeHCTBYIOUWEM Hanope i) o mepe-
Mellelne KpHBOH AcnpeccHH BBEPX IO KOHTYPY hHabTpa A0
ofpasoBanua nasucanus. Ecan B gpeHe nmeerca noamnop
B npejenax guAsTpa, T0 OyAyT Cayuan, NOKasannkle Ha cxe-
Max 4 w & (puc. 29, a). Tunopaa cxema QUALTPAUKRM HUPH

MOANOPE HAal BepXoM ApeHH (T“::-r) npejcTapaeda cxe-

Moit 6 (puc. 29, @), rane naBucanue Hajg JApeHOR NMpCBLILIACT
YpOBEHbL, BHI3BAHHKEIR NOANOPOM B TPYOUATOR JUHHH, HA Be-
THYHHY Hy, OOVCIOBJCHHYIO NOTEPAMH HA HECOBEPUIEHCTRO
Apens JaHHOH KOHCTPYKIHM MO CPABHEHHK ¢ IOJOCTBIO TAa-
KOro e paamepa. Ecan gwaMerp ApeHH MEHLIIE KPHTHYC-
CKOrQ, TO HaBHucanue Gyaer Hala01aTeca Beerja.

Jna BcexX ONHCAHHHIX BHUIC CAYYACH YARNbHLIA NPHTOK
B Apeny onpeicafercs cAeAYIOuIel 3aBHCHMOCTLIO, NOAYVYeH-
HOH HA OCHOBAHUH annpoxcumauun pewenus B. B. Begep-
HHKOBA:
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n Kh

20 , 2 2 hy
[ ) s

2
20+ o) + 3

=

(158)

rae R — pajiuyc BRIEACHHOrO BOKPYr Apenst dparmenta, m; r— pajnyce
ApEHsl TQ ' BHEWHEMY KOHTYpPY (uasTpa, M; A — AeficTRylomufi Hamop

Crewma Cresti &

a

Pue. 29 Pacuetnpie cXeMsl uALTPaUMH B NPHApPeHuof 3one A,

& — AHaMerp Apesul Goabile KPHTHIECKOTO;
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B npeaestax BEACIcHHOrO diparMmexTa, M. § W Fp - NPHHEMAKTCR A CO-
OTROTCTREMY ¢ Tabanueh 0.

Caexyer yyHTHBATH, 4TO 148 cxeM 1, 2 n 4, usofipaxen-
HWX Ha pHcyrke 29, @, HABICAHUC OTCYTCTBYET, TO CLCTL
An=0. Htax, no onbtabiM faHHmy TpeSYeTes HalTu conpo-
THBRIEHHA Do u P.

TeoperryccKoe COUPOTHRACHIC ONPELLAICTCH € TOMOLILLIO
Gopmyant (158). [Ipiyesm cHauaana nytem noabopa vaxoaut-

Lxewd J

Pre. 29 (npodoaxenue)!
A — AHAMOETD IPCHAE siibilic E AL T
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TaGanna 10. 3Inayenun vy u r,

laa pucymka 29, a Oam pucynka 29, 6
Homep pacwernoi
CAXCMH
¥ Fa ¥ rﬂl
1 h 0,5r H r
2, 4 h r H r
4, 5, 6 H r H r

csi TeopeTHucckoe 3Hauenne Q/K, asatem u3 Gopmyan (141)
NpH H3BECTHOM JAeHcTBYIoLEeM Hanope h Haxoautes Po. Che-
ayer ocobo MoJYEPKHYTb, YTO HAnop A Heob6XOAHMO 3HATDL
C JOCTaTOYHO BHICOKON TouHOoCTbIO. Jlasi 3Toro samepn poa-
JHB MPOH3BOAHTLCA 1O NbC3OMETPY, BBEAEHHOMY B NOJOCTE
TpyOGuaTOl JHHHMN.

PakTHUECKHH NPHTOK B ApeHY MOXeT OnlTh HaiijeH no
THAPOAHHAMHYECKHM CeTKaMm, KOTOpHE CTPOATCH 110 pe3yib-
TaTaM Mbe3oMeTpHueckKHX HabGMwmeHHii B OKOJAOAPCHHON
30HE,

He menee nepenekTHBeH H caeaylouwuil cnocol, npepJo-
#ennett @, B. CepeGpennuxobum (1976). Hdaa onucanus
pacnpeiesicHH HanopoB B OKOJOJAPeHHOH 30He BBOAHTCH
QVHKIAA

h=aln(x*+y*) + by + ¢, (159)

rae a, b u ¢ — ko3 pHIMEHTH, KOTOpEE ONpPeleiAl0TCA No OMHTHLEM
JaHHEIM ¢ MOMOWLLIO MeTofa Haumenbwnx xpajpatos. Och oy pacnono-
MeHa TOPH3IOHTAJBLNO, OCh OX Hanpasjena BEPTHKAAbuo BHH3, a Ha4ano
KOOPAHHAT COBNAJACT ¢ OCHI0 ApeHsl,

K mocTonHcTBaM 3710l QOpMyABl MOMHO OTHECTH TO, 4TO,
BO-MEPBLIX, OHA MO3BOJACT y4YecTh HEePABHOMEPHOCTb BOKO-
BOr0o NPHTOKA K JApeHe H, BO-BTOPHIX, OHa YIOBJACTBOpHET
ypaeuennio Jlannaca, CaegoparenbHo, Moxer GblTh Haiije-
HA (YHKUHA TOKA no ee noJHoMy JAuddpepeHuuany, Tak Kak
Ha3paHHaA QYHKUHA ABJACTCH CONPAMEHHOH TrapMOHHYe-
CKOMl MO OTHOLIEHHIO K ypaBHenuio (159).

':I]}FHELI,H:I-'I TOKaA CYLUeCTBYEeT H HMeeT BHI

by =—2a ar-::tg—:- —bx + ¢,. (160)

C nomouusio 3TOH (GopMyns HaxoAuTcd GakTHUeCKHN
VAeJBHBIH NPHTOK K JpeHe.

C 3Tofi 1eablo AAA JeBONH BETBH KPHBOH ACNPECCHH MNpPH-
numaercs =0, Janee no onbITHEIM ZaHHBIM OnpejenseTcs
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nocrosiimtan Gy, Hpn s1oM MOKHO BOCTIOAL3OBATLCH MCTO-
A0M HAdHMEHDLIUHX KBAAPATOB, Tdk hdK KOODAHHATDLL F.[JHE(JH
aenpeccHy ObIBA1OT H3BECTHH B HECKOJLKHX Touykax. [To Tou-
KaM AJf NPaBoil BCTBH KPHBOIl JENpPeccHd BBIYHCIASIOTCH:

o'— 2@ (%— are 1gi) - (161)
o y
3ro i OyAeT HCKOMLIHA QakTHUecKHIl NPHTOK B AIpeny, TaK Kak
. 162
K Y2 P]t { ]

a | padee OBIIO NPUHATO PABHBIM HYJIO.

Haace, no ¢opmyace (141) npu usBecTiioMm ACHCTBYIOMICM
Hanope h Haxoautcs @, a 3arem no popmyaam (142) u (143)
o 1 6.

aa onpejenenna poAonpHeMHOIl ¢NocoOHOCTH 3AKPBITLIX
APCH 110 HATYDPHLIM JA4HHBIM MOZKET OK43aThCsl [0J€e3HbIM
n meros, DA, ocoGeHHo NpH CAOHCTOM CTPOEHHHI OKOJO-
ApenHoil 30HLI.

I{EH{ Ve OTMCHAJNO0Ch, AOCTATOMHNO HALCAHKIBE AdllblC
0 BOAOUPHCMION cnocoBHOCTH TOH WAH HHOH JPCHANHOIN
KOHCTPYRKIHH MOAHO NOJAYUHHATE TOJBKO SKCHCPHMCHTAABHIIM
yTeM, TAK KAK HCBO3MOMKHO 1OCTPOHTh MAaTeMaTHUCCKYIO
MOAEAb, KOTOPas ¢ HCOOXOAHNMON NOJHOTON yuHThBaJa Onl
BCK) COBOKYIIHOCTh B3AHMOCBA3ANNLIX (PAKTOPOR, Onpeleanio-
KX XAPAKTCP MOCTYMJIenus rpynropoil noau B apeny. O1-
HaKO, NOHHMAaH UELI.I.HE JdKOHOMCPHOCTH {.II'UPMHFUHHHIHI npw-
TOKA FPYHTOROI BOALL B 3AKPLITYIO APEHY, 1101C3HO PACCMOT-
PCTEL OTACILHBIC BHAR EDI][}I.".ITIIE.'IEHIIIT C TeM, UTOOH OICHNUTS,
nyers HpnGIANKeHHo, BRI OTAeIbHBIX COCTABIAAIOUINX CYM-
MapHOro CONpPOTHBICHHA (g B H3MCHCHNWE BOJOTPHCMHON CTO-
CODHOCTH JIPEHNL.

YVuyacToK BoICAHBAHNA He MMEeT OTHOLWIEHHA K NOTEPAM
Hanopa, a apagerca rpanuieit obaactn Gpuavrpaunn (Apa-
s, Hymepon, 1953).

ITpemae, uem nepedT K paccMOTPEIHIO OTAEGALILIX CO-
MPOTHBJACHHI, UCACcO00pPa3No OCTANOBHTHCA Ha CACAYIONEM,

Ecau B xonerpvkumio Apent! BXOAHT QUALTP, QopMyay
(140) wmomno wuTepnpernposath caeavioutm  obpasom
(®. B, Cepebpennnikon):

i Kh | (163)
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rie Ky — kosdduunent ¢uastpaumn ¢uastpa, mfeyr; Py — duastpa-
WHOHHOE CcOnMpoTHBAeNMe obaacTH OGHALTPAUMH B npedesax (uILTpa;
Cy — cyMMapHOe JONOAHHTE]bHOe COMPOTHBICHHE,

ITpu Co=0 ata (opmyna nepexoJut B uiBecTHYIO (op-
myay B. H. lleakauesa,

[To cpaBuenuio ¢ rpynroMm ¢uanTp o6aajaer, Kak npa-
BHJIO, Oojiee BHICOKOH BogompoHuumaemocTbio. Ilostomy npu
BHINIOJIHEHH) onpegenenHulx yeaosuin (K/Kg<l) moxno
npeHeOpeyb BTOPLIM cJjaraeMelM B 3HaMeHartele (QOpMYyJibl
(163). Mmenno ma 3TOM OCHOBLIBAGTCA HHTYHTHBHOC VT-
BepMKJAECHHE, YTO MOMKHO HE YYHMTHBAaTh NOTEpH Hanopa
B huantpe (Begepunxos, 1939).

[Toabsysick saucumoctbio (149) u 3ameuas, uto

T 5
=~ (®e+ - o) (164)
:I'Iﬂ.-"l}"—THEM
aﬁu=-;(¢r+iﬂ4 (165)
b @

OGaarogapa 4eMy CTAHOBHTCHA BO3MOMHOH KoOJHUeCTBeHHAan
OlleHKd BJAHAHHA JONOJHHTEJBHEX EGHPGTHBJIEHHH Ha NpPH-
TOK BOJALI B AAPEHY, €CJIH H3BECTHBI BHpaxeHus g @y u Co.

Ecan ¢uabTp BOKpYr JApeHbl OTCYTCTBYET, TO BMECTO

dopmyast (165) Gynem umethb
ADyy = —1C, (166)

a Kp

B CYMMapHOe AONOJHHTCAbHOE CONpOTHBJACHHE BXOAAT
CACAYIOUIHE COCTABMAIOIIHE!:

Cn _— Ecm_-. + En.q: + En: + Eu.,h {lﬁT]

riae Eoxn — cOnpoTHBAenHe, OO0YCAOBJACHHOC HAAHUYHEM Y JAPEHaMKILIX
TpYO BOAONPHEMHEIX OTBEpCTHit (HECOBEpLUIEHCTBO MO XapakTepy BCKPH-
THA); Ep 4 — CONPOTHBASHHE, BHI3IBAHHOE H3IMEHEHHEM NPOHHUAEMOCTH
prabTpa (NpHAPEHHOA 30HM); Eux — CONPOTHBACHHE, CBA3AHHOE C HC-
TeqenHeM BOAL B MOJA0CTh Tpy0 uepes BOAONPHEMHLE OTBEPCTHA; Em.n —
COMPOTHBAEHHE, YYHTHBaWlUlee Hapymenue anueflHoro 3akona (HIBT-
pamHA.

Kaxauii Buja conpoTHsIeHHi uenecoobpasHO paceMmorT-
peTk OTJAeNbHO.

ConpotHBJaeHH0 Ecyp MOCBALLEHA O0IUMPHAA JHTEpATYpA.
Has ypoGersa uanoxenns o63op paBoT COBETCKHX H 3apy-
GeXKHBIX aBTOPOB LejecoobpasHo pasielIHTh Ha TPH TPYNIibl

B 3aBHCHMOCTH OT THIA BOJAOMPHEMHBIX OTBEpPCTHIL.
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3azop B MecTe coejlHHEHHA TPYOD H ero BiaHA-
HHEe Ha TMPHTOK BOAH B Tpy6uaTylo JpeHy HCCJeLoBan
. Kupxem, @. Jureayna, H. T. 2denaues u ap.

OGo6uienne 3a a4y 0 QUALTPAWIH KHAKOCTH K TpyGua-
TOl JHHHH, HMCIOUICH B KadecTse BOLONPHEMHBIX {JTHEFCTIII-!
3a30pH B MECTe CTHKa ApeHakKHuX TpyD, ObLIO cleaano
®. B. CepebpennnkobsiM. C 11oMOULbIO METOAA KOHMOPMHBLIX
oTobpameHuit OH NOJAYYHI CACAYIOWYIO 3aBHCHMOCTh!

So: K
E:HB=?:" "E:“' [Iﬁﬂ'}

rie Ko — noanwit saarntrreckiit nnrerpaa [ pora npn moayae m; Ky—

TO Ke, NpPH AON0IHHTERIOM MOAYy.je m'=) 1—m?, r— uapymxumit pa-
anye TpyOu; So=58-t¢; 5§ —aauna asena TpylOul; ¢ — MHPHHA CTHKO-
BOIO 3a30pa.

[Topagok BoMegeHHl N0 3ToR hopMyae caeayiounii.
CHauaj a Mo OTHOWEeHHID
Sq K

- (169)

2r In 2.3
z
C NOMOILK raGanl SAJAHITHUECKHX HHTErpanaoB HaAxX0JHTCH
MoayaL A W uuterpan K (R -—rpannna 30HL jedopmannn
NOTOKAa OT OCH TpyGuaToit aunun). Jlajce onpegensercs 3ua-
HEeHHE MOJLyJst m 1o hopmyae

m = sn (-‘?n), (170)

a
TAe 51 — 3JTHNTHYIECKHH cunyc HAxolwu,

3aTcM MO H3IBECTHOMY Ml ¢ NIOMOULbIO TeX xe Tabanu 3.1-
JHIITHYCCKHX HHTErpaJgoB HAaXO0AHTCA HCKOMOC OTHOIUCHUC
Ko/ K.

Kak nokasajan 3xkcnepuMenTLl, 3aMCTHOE BJHSAHHE 3a30-
POB B MCCTC COGAMIEHHH JIPCHAMHBIX TPYD Ha XapaxTtep
PUABTPALHOHHOrO NOTOKA OTPAHUYHBACTCS PACCTOAHHEM,
paBHLIM JuinuHe 3sena TpyOn (CepeGpennukos, 1971). Ilo
AauuuM H. T. Ddenanena, 370 paccToaHue paBiACTCH YABO-
EHHON Janne ApeHamHoi Tpyoul,

3auacTvio B KauecTBe rpanuilbl 30HL BAHAHHA MOMKIO
paccMaTpuBaTh KOHTAKT APEHHPYCMOro rpynrta ¢ gpuantpon
APeH:l, TdaK KaK MNpH J0CTATOYHOH BOAONPOHHILAEMOCTH
(Kip/Kep>10) n Tommune (14/Sh>0,3) duasTpoBoil o6cuinki
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BO3MYLeHHe (HALTPALHOHHOTO TIOTOKA MPAKTHYECKH 33 ce
npejesbl He PACHpOCTPAHSETCA.

B psage cnyyaes MoxHO H30exaTh BEIYHC/IEHHH mo ¢op-
myae (168), ecain Bocnosnb30BaTLECA COOTBETCTBYIOLIHMH VII-
poulennsaMu. Huxe paceMoTpens JBa NpefedbHBIX ClAyuas.

1. F'pannua 30HK BIAHAHHA 3a30POB B MECTE COCJAHHEHNA
JApeHaXHBIX TPYDO HAXOAHTCH HA AOCTATOYHOM YAAJCHHH OT
ocu Tpybuatot AuHHH (TOMWMHA (PHALTPA 3HAUHTEALHA NO
CpaBHEHHIO ¢ JJIHHOH 3BeHa apena)kHoil TpyOu). B cooreer-
ctBHu ¢ paboroit C. ®. Asepbanosa u Llwi Cun-e (1957)

npHHHMaeTcss Kpurepuit S;/2 r In % <0,5. CoorBeTcTBYIO-

IIHE VIPOLIEHHA SJAJHNTHUECKHX QVHKUHA npu Moayaax
A—=0 n m—-0 npuBoaar K npubaunxkenHoi popmyae

few = — 2 In sin e (171)

2. 'panuua 30HLI BJJHAHHA 3a30POB B MecCTe COCAHHEHHA
JApeHaXKHbIX TPYO HAaXOAHTCA OTHOCHTEJNBHO OJIM3KO OT oci
TpyOuatolt AuHuH (TonluHa QUALTPa HeBeJHKa 1O CPaBHC-
HHIO ¢ JVIHHOf 3BeHa TpyOul). B coOOTBETCTBHH C yNOMAHYTOI
paGotoii C. ®. AsepbanoBa H Lot CuH-e npHHHMAaETCH KpH-

Tepuit §,/2r In % 2. CoOTBeTCTBYIOUIHE YNPOLIEHHS 3.-

JHNTHYECKHX PYHKUHH npH Moayasax A—-1 u m—-0 pawor

Ecun= Sﬂ_lﬂ( 167 In E). (1?2]
wnr TL r

H, I'. [IuBoBap ruapaBanueckum nyTeMm NoJyYH] CAELYIO-
Y0 3aBHCHMOCTb:
EI
B(D + fg) tpf? '

(173)

F —_—
ScEm =—

rie {g— TOAUIHHA ApeHaxkHoro GHALTPA, M; P — CKBAXHOCTL, NpeacTan-
anowan coboil oTHOWEHHE NAOILAAH BOAONPHCMHEIX OTBEPCTHIl K NJO-
Wwain mapysuoi nosepxuoctH TpyGuatoit amHun (P=C/S,), noan eam-
HHILK,

ConpoTHBJieHHe, BO3HHKaOUICe NPH QHALTPALHH XKHIKO-
CTH 4Yepe3 MPOAOJBbHBE I €JH, paccMoTpeHo B pabo-
tax M. Mackera, ®. Sureayupa, B. II. ITuaatosckoro,
JI. M. Xeiina, A. B. Msackosa, 1. Kupxema u ap.

bnaropapsa ucnoawzopaunomy @, B. CepeGpeHHHKOBLIM

NpHEMY NpHBEACHHA OCECHMMETPHUYHON GUABTPALMK K NJ0C-

i Imr
KOH MOMHO NOJYYHTb NyTeM 3aMeHnl S, = —u ¢=1 B dop-
n
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vyaax (168) n (172) cooTBereTtByIONNG SARNCHMOUTH ZA0
Onpesenedns ConpoTHBICHIS Sepg TP NPOACJALHONM LETCBOH
nepgopaumu,

B oGuieM cayqac BLIMHC/ACHHUA BELYTCS MO 32BHCHMOCTH:

(174)

[Mputey coxpanacTesl Ta Me MOCJCACBATEILHOCTE Onpe-
ACTCHHA MOAVAS A H unterpasa K ¢ 1oMOUBI0 OTHOMIEHHA:

& K

—_— 175
- (175)

nwin—

.

it Moavas mono dopmyae
— - ( Kns a), (176)
2ar

e A — Y4yHCead PAAORE NMPOROSTLIIY neaeil.

]
Otxowenne Kg/K Haxonures no tabauuaM 3JJ0M0THYe-
CKHX HHTCTPaJIOB.

Kak u pance, BO3MOMKHE YOPOULEHHS!

1) RR < 0,5 (romuuHa QRALTPA OTHOCHTENBHO

r

BCANKA N0 CPABHENNI0 ¢ PACCTOAHIICM MEKIV CMEKHBIMH
measyu), B jasnoMm cavyae

- i In'sin 2% . (177)

J1oit dopMyde HeTPYANO TPHAATL BHI, NOJVYCHHBI
B. I IInaaroBekny:

2) . : >2 (TOANIHHA QUABTPA OTHOCHTEILHO Ma-

i ln—
"

Jdad N0 CPasHeHNIO ¢ paccecrodinnem MOAY CMEHRHBIMN LLETH-

min). Toraa
TR In( B 1d E). (178)

It m"s r

[Togo0ueil me pesvanrar Oua noayuen A. C. Bepeaue-
pom (1971) 6e3 vKazanns rpannn npUMEHIMOCTH 1A YacT-
HOTD Cay4as.
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[Ipescrasaser wuurepec npeanoxenne A. M. Mypawko
# B. T. Kanmkora (1969) 06 yyere npepuiBHCTOCTH NPOAOIh-
HOil 1eseBoil nepdopauuu ¢ NOMOLLLIO oTHOWeHuA /L, noa-
CTABJACMOro B COOTBETCTBYIOUHe pacueTHble GOpMYJILL

oL . nl
= —— Hn T f 179
Eewp = — In sin L (179)

rae [ — panna meneit; L —war mexay wenamu; @=arc sin 1/D.

B 1975 r. I'. H. ITusoBap npepnoxun caeaymwowyio gop-
MYJy AJA cayuyas NpHToka B TpyGuaTYIO ApEeHY C NpOoAo/b-
HOR wwenesoit nepdopaunei:

n? <t

E e
b 472ty (D4 285) D2pt * (180)
Teopernueckoe pemenne 3aJ1aun 0 HNPHTOKE HHAKOCTII
B JIPEHY HJH CKBAJKHHY PH HaJUYUH KPYTJABX OTBep-
CTHH HATAJKHBAETCHA HA NPAKTHYECKH HENPeodOJHMble Ma-
TeMaTHueckHe TpPyAHocTH. B crporoit MareMmaruueckoil mo-
CTaHOBKE nofjolHas 3ajaua OTHOCHTCA K KaTErOPHH CAMBIX
TPYAHLIX TPexXpa3MepHBIX 3aay TeOPHH NOJA NPH CMElIaH-
HBIX TpaHHyHLEIX yeaosusx (Llypos, 1953).
[Tocoiepnee pewenne ykasaHHOH 3alaud NPeAJIOKHA
H. I'. I[InBoBap, KoTOpEIl rHAPABAHYCCKHM NYyTeM [OJYYH
cleayouyo popmyay:

.ﬂ.?d:'“.
64 (D + 244) D*p?

Brlwe 6bl1H paccMoTpensl paGoTh, B KOTOPHX CONPOTHB-
JAeHHe Ecxn ONPEAENsiIOCh TEOPETHYECKH MJIH SKCHepHMEH-
TaJbHO — Ha 3IJIEKTPHYECKHX MOJeddX NPH YCJAOBHH, 4TO
(puabTpaUMA MMEeT MECTO B OJHOPOJAHON H3OTPONHON NOPH-
croit cpeste. Ilo panneim B. H. lUlyposa (1953), B. M. I'ag-
puaxo (1968), D. Kirkham, I. Schwab (1951) u apyrux,
BbISIBJIEHO 3HAYHTEJbHOE PacXoXjeHHe pe3yJbTaToOB Teope-
THYECKHX H SKCNEPHMEHTaJbHBIX HCCAeJOBAHHI ¢ JaHHBIMH
NPaKTHKH,

OnuiT npUMeHeHHst 3aKPLITOr0 FOPH3OHTAJBLHOTO JIpeHa-
wa B CCCP u 3a pyGemoM NOKA3BLIBAET, UTO CKBAMKHOCTh
nopsaaka 0,3—0,7% Buewnelt mosepxuocTH TpyGH BHOJHE
JOCTATOYHA JAf CBOCBPEMEHHOrO NMPHEMa I'PYHTOBOH BOIH
(A. H. Kocrakos, B. C. Macaos, E. A. Hecrepoe, C. E. Hou-
ston u ap.). Hanpumep, pononuurensuas nepopauus cre-
HOK roHuapHeix Tpy0 Aauuoit 0,3 M okazanace H3NHIIHEH
(B. C. Manwurus, R. Grande, A. Losada).
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[Tpu ckpaxuoctu 0,3—0,7% nputoxk Ha oMK MeTp Ape-
el Q cocrasasier Bcero 40—50% nputoxa k apeune Qp, co-
BEPIUIEHHOM MO XapaKTepy BCKPHITHA. JTO 03HAUALT, YUTO OKO-
70 MOJIOBHHBE JIEACTBYIOLLIEro Hamopa TepseTcHA NpPH BXOJe
FPYHTOBON BOAB B BOAONPHeMHble oTBepcTudA. Jlaxe npu
ckBaxHocTH 2—3Y% sBennuuna @Q coctaBasieT BCero JHilb
60—75% Qo.

OObsicHenHe OTMEUeHHOMY NPOTHBOPeuHio OyAerT AaHo
HIZKE,

ConpoTHBieHHe Exg H €ro BJAHAHHE HA BOJONPHEMHYO
crnocoGHOCTL JIPpeHa)ka H3YYeHO JaJeko He J0CTaTOuHO.
B cBsi3n ¢ 3THM paccCMOTPHM PsiJL CAyHaes, MpeACTaBaAIONIHX
npaKkTHYeCKHii HHTepec,

B conpeMeHRBIX ApeHaXHBEIX CHCTEMAax BCe IUHpPEe npuMme-
HAOT TPYOGOgHALTPH H3 nopucroro Gerona., Urobul onpeje-

JHTE HX BOAONPHEMHYIO cnoco6HocTh, HeOOXOAHNMO OLCHHTD
NoTepH Hanopa Ha KOHTaKTe mopucroro Oerola c ApeHupye-

MbIM IPYHTOM, a TaKxe B nopuctoM Tejie TpyboduasTpa. Jra
paGota Owiia npogenana s wucturyre BOIATEO (AGpamos,
Hertapee, Kopuunenko, 1976). B peayabrate Guisia npejo-
AeHa caeayloulas pacuerias gopmyna:

aR, In -ﬁ—‘ b (% o 1) ;
- 2 I 2 L e 9
"':I“&ﬂ F ‘l“ F Q + F2 | F? Q‘Ji

(182)

rie Q — npHTOK HAa EAHHALY AAMNW Apenu; F — Iaollags NOBCPXHOCTH
TpyGodrabTpa, K KoTOopoil npuTekaer pacxoa Q: ox H Px — IKCHEpHMEN-
TAALHO HARACHHLE KO3GHUHEHTEH KOHTAKTHLX CONPOTHBJAeHHil, onpeie-
JdfieMble C MOMOULLIO CReuranbHuX rpadgmukos;, a # b — KosddHUHCHTLL
p topmyae llpons, onpeaessemiie no TaGaWie, cocTaBJaenHoii no pe-
AVALTATAM SKCNEPHMElTOB.

Jra Qopmyaa nossojser HaiTH oblHe norepH Hanopa
NpH NOCTYNJIEHHH TPYHTOBOH BOJABI B MOPHCTYIO JApeny, oue-
HHTb OTACABHBIC HX COCTABJSIOIHE: NIOTEPH HA (PHALTPALNIO
B NOPHCTOM TeJle H NOTePpH B KOHTAKTHOH 3oxe. [Jocaennce
0COOEHHO LEHHO, TAK KaK APYrHX NPeAJoXKeHHH no stomy
BONPOCY B HACTOALLEE BPeMA He HMeeTCH.

[Ipn namuuapuoit GHABTPAUMH BTOPOIl YjeH B npasoil
yactH (popmyanl (182) nponapaer. Baarogapsa stomy craso-

BHTCH BO3MOMHBIM TMOJIYYHTH 3aBHCHMOCTH AJ8 CJAeAVIOUINX
YCJAOBHA:
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BOKPYT NMOpUCThX TpyO nMeerca PUALTP

r K 1 Ky
ﬁﬁ‘”:H('%—'_ .ﬂ:,, Pute 354:-0 l;e.. ) ()

MOPHCTHIE TPYOH VJIOMKEeHBl HenocpeACTBCHHO B MPYHT

e B

L '
rae Krp — kospduunent buibTpaunwy Teaa nﬂqgﬁtmﬁ Tpy6u, MfcyT;

Ry — napysuuil pafuyc nopucron Tpyou, M; P:p — puasTpanHoniose
CONpOTHRIEHHe nopucToi TpyOu (ecan TpyGa NpHHHMaeT BOJY NOJOBN-

. . R
woil nopepxuoctd, 10 P, = —In R . K¢ — xospduuuenr
ds n

duasTpauny duasTpa, Mfevr; T — nposoasMocts Mijeyr: a, — 10 MHe,
qyto B opuyae (182).

Herpyano 3aMeTHTb, UTO B NPHBE/ICHHBIX 34BHCHMOCTAX
moclHefHHe YJAeHbl, CTOAUIHe B cKOOKAX B MpaBof 1acTH, M

1
SABJAAKOTCH CONPOTHBJICHHAMMH Emg ( 0e3 MHOXHTeAR ——) ‘
[ 4

Jast H3yyeHHA BOZONPHEMHON CcNOCOOHOCTH ApeHaxKa
GoJIbIIOe 3HAYCHHE HMEIOT HCCAeJOBAHHA (HALTPAUHOHHEIX
AedopManuil Ha KOHTAKTE APCHUPYEMOro rpyHTa H (pHABLTpPA.
ITO OTHOCHTCA KaK K TPAJAMUHOHHBIM (pHABTpaM M3 mecua-
HO-rPaBHHHON HJAH TpaBHAHO-TIeCYAHO CMeCH, TaK H K QH/b-
TPaM H3 HCKYCCTBEHHBIX BOJOKHHCTBIX MaTepHasos. [Ipuuem
CIOAA e MOMHO OTHECTH JPeHaz:K H3 NOPHCTHIX TpyO, yKJad-
AblBAEMBIX B CBA3HBIX rpyntax. ocrarouHo obocHoBaHHas
METOAHKA OLEHKH (PHABTPALHOHHBIX AedopMalHi AJAS CJay-
yas nJjockoft ¢uabTpaunn paspaborana B YkpHHHI'nM
(Kononos, Hacukosckuit, 1974). YkazauHasi METOAHKa Mo-
#eT OLITB pacnpocTpaleHa i Ha cayuail paaHanabHoi GHabLT-
pauHH.

[To aHaJlOrHH ¢ BePTHKAALHBIMH CKBAaXKHHAMH K paccMar-
pHBAEMOMY BHAY CONPOTHBACHHH MOMHO OTHECTH YNJOTHe-
HHE NPHAPeHHOH 30HBbI, BO3HHKAIOLLHE B TOH HJAH HHOH cTe-
meHH mpH pafoTe MexaHH3MOB, HAaNpuUMep MpPH YKJIaaKe
MJ1aCTMACCOBOrO JpeHaxa OecTpaHlledAHBIM MerogoM. Teo-
pHIO BAHAHHA YMJOTHEHHS TPYHTa B NPHAPEHHOH 30He Ha
MPHTOK FPYHTOBON BOAWl B jJpeHax Hayuana M. [, XvOaapsan.

Heo0xoauMo Takke OCTAHOBHTHCA HA BJIHAHHH QHALTpA-
UHOHHBIX aedopmauiilt y BOJAONPHEMHBIX OTBEPCTHI HA NMpH-
TOK BOJbL B jApeHax. Bulie yXe roBopu/iocs 0 NpOTHBOpE-
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MHIT MemY TeoperndecknMil i (PAKTHMCCKUMH  JITAHHLIMY
0 NPHTOKE BOAK B APEHAXK R 3ABHCHMOCTH OT CKBaXHOCTH
TRYOGUaTOl JANHHH,

B 370l ¢BA3N CAC/VET OTMETHTL, YTO PCAJbHEIE TPYHTH
HC HBJISITCH aBcoMIOTHO MPOUHLIMH, cNocoOHBIMI, HC pa3s-
pylIasch, NCOBITHBATE BO3JACHCTBHC THAPOJAHHAMKYCCKHX
cii1. Hanporus, GoabINIHCTBO TPVHTOR NPH ONPENCICHHLIX
IHAMCUUAN FPAANCHTA HAMOPa llogBepieHo (HALTPANHOI-
nom gedopsanuss. Paspyuraouninil, K14 KpHTHYECKHH, rpa-
JUICHT J15 JTAHHOTO BHA TPYHTA 3aBHCHT OT PHaa (paKkTOpOR:
MEXAHHICCKOrO COCTABA, CPCAHCH NIIOTHOCTH, TEKCTYPHI, YHC-
N3 ILTACTHYHOCTH, NADAKTEPA HATPV3IKH, HATNpaBJAeHHA CKO-
POCTH (PHALTPALIK It AP,

Jlan oGLACHCHHS OTMCUEHHOTO TPOTHROPEUHS NPCHUIC
RCEro CICAVCT VOTAHOBHTL, HiC KOJLKO BUPHO OTPazKend aci-
CTBHTCIALULIC VeJTORNY PadoTid 3AKPWTOR FOPHIONTAJLHON
APENL B 3KCHCPUMCHTAX BN IPH BHBOJE TCOPCTHMECKHN
(popmy.a. [IpeacrasaacTes, wro Handoaee CYIIECTBCHHOE J0-
VILENNE 3AKUOUCHD 1 yeaonHit nejehopMHpYEMOCTH cpe-
AW, B KOTOPOR NPONCXOANT (PHIRTPALHS,

B cBssin ¢ suv BaAHO XOTA Gul npHOIHACINIO OUCHHTL
BANSIHUC (PUALTPAUNONHLX edopMaunil, pasBRBAIONIHXCHA
Y BOAOUPUEMHALIX OTBCPCTRIL, 11a NPHTOK BOAL B apeny, Ta-
Kyio ouenkyv gaa P, B, Cepebpennuxos (1971), [Mpu ananu-
3¢ B KauecTsBe HCXOAHLIX DL NPHHATH CACAVIOUIHE NM0a0-
MCHHAD 114 PACCTOAHMI Pry OT WCHTPA OTHCPCTHA TPALHENT
JAOCTHTACT KPHTHHECKON BCINYNHbl Jip, navnnas ¢ KGTOPOI
NMPORCXO;UT NepchOpMHPOBAHKE YACTHIL B 30HC OT pp A0
Prp, FAE Pp— PAJANYC CROAA HAL OTBCPCTHEM, BOAOIIPOIIHILAC-
MOCTD HOPHCTOH CPCALl B 30HC OT pg A [yp WIMEHSIETCA Ta-
KHM 00pa3som, u4To [ oCTacTCss NOCTOSHHBIM ¥ panuuM [yp;
0bumit aeicreyionuit nanop H —const; aksinorennanLHse
noBepxnoctn  BOAN3N  3a30pa uMcOT  POpPMY  BHewHeld
HOBEPXHOCTH  Topa, BOAH3N KPYIJILWX  OTHBEPCTHH - - NOay-
cipepht.

B paceMoTpennt qacTnne cayuau: ¥ BOJONPHEMHOro
OTHCPCTHH B HCKOTOPUM JOKQJALHOM o0beMe NpoH3omen
NOJHBIT BLIMOC IPYHTA (XapakTepHO 148 ApeH, VRJaibiBac-
MBIX Oe3 QHIALTPA); B J0KalbHOM 06BCMEe TPYHTA, NpHiIe-
FAIOIICM K BOJOCUHPHCMHOMY OTBCPCTHIO, MPOH3OILTO nepe-
(hopmupoBanue wactuil (Xapakrepno Zas Apei ¢ QHALTPOM
M3 €CTCCTBCHHBLIX MATCPHAJOB).

Adst koanuecrsennoro onpejeicuns sanauna aedopma-
UHH ¥ KPVIJILIX BOAONPHEMHBIX OTBEPCTHI ONLLAN HOAVHCHI
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cleayioulie GopMy,ib;

1 2 pxp — Po
‘:11.1.! o H :'2 1 (185}
i HF
rae V- unedo kpyrawmx oteepetiit na 1 s rpyGuaroll aHmim,

Ecan tpyOut yAomennsl B IPYHT H, CJeJ0BATENbHO, Y OT-
BepeTHH 00pa3vioTes NOJOCTH, 3HAYCHHA pyp HAXOAATCA MO
hopmyae

T

l/] + Ba NP, "'ri:l —1

P : 186

PHI‘ 4 n‘;\rﬂ‘pu ( ]

Ecan sBokpyr tpyGuatoil aunum yaomen dpuipTp u, cie-

AOBATEILHO, HMCIOT MeCTO (UABTPALHOHHKIC AcopMaLHi
v orBepeTuil, To

P

Ly K 4 H
‘.-'; I+21:N(T¢—¢’,}—:'I’¢)r?u+_"'}—-1
B i ; (187)
9 all
-:N T¢ﬂ+¢q.

JAas1 conocraBieHust ¢ pesyabratamu D. Kirkham,
I. Schwab (1951) B KauecTse pacuernoii cxeMbl HuALTPAUMH
®. B. CepeGpeHHHKOB NPHHAJA NPHTOK K OJHHOYHOI NOApVe-
JOBOH TOPH3OHTAJLHOH Jpene, 3aJ0MEHHOH HA TAYOHHY
2,4 M ot nopepxuoctn 3eMan (puc, 30).

Xapakrep KPHBBIX Ha STHX DHCYHKaX CBHAETEJLCTBYET
O peuwlaionieM 3uaveHnd QuALTPAUHOHHBIX JedopMmauuil
B VBCJIHUMEHHH BOLONPHEMHOM cniocoOHOCTH ApeHHl,

HUHTHM}' PEAJIBHLIE TPYHTH He claenyer PACCMATPHBATD
KaK OAHOPOAHBIE H3OTPONMHLIE, TAK KAK TEM CaMbIM HeOmy-
CTHMO 3aBLIUAKITCA MMOTCPH HANOpa Ha NpeojojeHHe Compo-
THB/ICHHS, BHI3BAHHOTO HAJHYHEM BOJAONPHEMHBIX OTBEPCTHII.
:}'I,IJ_UI]JIETHUPIiTEJ’[hIiETH CXOAHMOCTE € JAHHBIMH HNPAKTHEH
HMCCT MECTO JIHIG NPH YYeTe pasBHTHA JOKAJbHBIX (PHILT-
pauionnLix Aeopmauuii y BOAOHNPHEMHBIX OTBEPCTHIL.

OT NoYeMy NpPH CKBaxHoCcTH nopsaaka 0,3—0,7%, npu-
HATOH B OTEUECTBEHHOH N 3apy0elkHON NpakTHKE, NPUTOK
B JIPEHY HC OTJHYAETCH CYUIECTBEHHO OT MAaKCHMAJLHO BO3-
MOX(HOIO B AAHHBIX YCJOBHAX, TO ecTh Beerga Q=Q,.

Conporusnenmne Egx onpeaessiercs NOTEPAMH KHHETHYE-

CKOH 3HEPTHH TPH HCTEUEHHH BOAM B MOJOCTh TpyOBl uepea
BOAONIPHCMEBLIE OTBEPCTHA,
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Puc. 30. I'padukH OTHOCHTEALHOro pacxoia:

a — aan oanpotnofl noapycaosoft apens: /—mno . Knp-
xemy # M. Wneby; 2 — no H. A. Yaptony; 3 — no B. 1. lly-
pony: 4 —no @, Jureayuay: 5, § — ¢ yverom QHALTpALMK-
onHMX gedopmanmit; § — LI Apend, BXoAAulc B CHCTEMY

I — ¢ yuetom duabTpauMonnux yedopuauui; 2 — Gex ydcta
duasTpaunornnx Aedopsanni.
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s ppexaxa, npHMEHSEeMOro B CeJbCKOM X03RiiCTRe, CO-
NpOTHBIEHHE E.,I NPaKTHYECKH PaBHO HYJIO 34 CYET HHYTOXK-
HO MaJLIX BXOAHBEIX CKOpOCTEH.

Doabluine 3KcnepUMeHTaNdbHble HCCAeJOBAHHA 1O H3yye-
HHIO THAPABJAHKH TIOCTYNJEHHST BOJALl B BOJONPHEMHBIE OT-
BepcTHA Tpy6uaToro ApeHaxa OBIJIH NPOBEJeHH B HHCTHTYTe
BOJTEQO (Houckoit, 1969), Ilpi nocTanoBke ONbITOB aBToOp
HCXOJIHJT M3 H3BECTHOH (OPMYJIBI, ONMHCHIBAIOLIEH HCTEYCHHE
Yyepes OTBEPCTHE B TOHKON CTeHKe:

Q= po)/ 2gH , (188)

rae Q — pacxon, noctynalouuii Yepes BOAONPHEMHOe OTBEPCTHE, © —
MJAOWAAL NONepedioro cedennn oTsepcTHA; H — peficTeywounii  Hanop.

Koatpduuuent p paccmarpuBaJca Kak oOoGUICHHEIH KO-
spduuHent pacxopa orsepeTHA. Llenb IKCNEePHMEHTOB CBO-
NHJAach K ONpele/ICHHIO 3aBHCHMOCTH KO3(@dHuUHeHTa u oT
nenoro paja GakTopoB, XapakTepHBIX A0S HCTEYEHHS BOJBI
uepe3d BOJAONPHEMHBIE OTBEPCTHA NPH HAJHYHH QHALTPOBO
OOCHINKH PasJaHYHOro MeXaHHYecKoro cocrasa. BN H3yye-
HBl IBA BHAA OTBEPCTHI: KPYIVIEIE H TIPOJAOALHEIE MPEPLIBH-
cThle wieqn. HakongeHHbI 3KCMepHMeHTAJNbHBIA MaTepHal
NO3BOJIKJ YCTAHOBHTH, 4TO NpH p<2—3% na KosdduuHeHT
pacxoia npakTHUECKH He BJHSAeT HH uucao Pefinosabaca, Hu
CKBaHOCTb. U.H.Imnpcmemm ONMBITHBIM NYTEM Onwina Haiigena
3aBHCHMOCTB KO3 duiinenta p ot oTHOWeHH dos/t M nocTpo-
CHH COOTBETCTBYIOUIHE rpadukn (f— pasmep OTBepcTHA).
PeayabraThl, noayuennsie Ha GHILTPANHOHHBIX YCTAHOBKAX,
GbinH NpoBepeHbl 3aTéM B TPYHTOBBIX JIOTKAX B YCJOBHAX,
THIHYHBIX AAS paboTh TOPH3OHTANBHOTO ApeHaXka,— HenoJ-
HOe 3anonHeHHe TpyD, PASMHUYHBIN XapakTep NOATOMICHHA
BOJAONPHEMHBIX OTBEpPCTHil, HCCHMMETPHYHBIA NPHTOK H Ap.
OneiTe! B QUJALTPAUHOHHBIX JIOTKAX NOATBEPAHJH BO3MOJK-
HOCTb NPAaKTHYCCKOro HCNOJb30BAHHA NOJYYEHHbIX PEKOMECH-
JAauui A5 pacyeTa BOAONpPHEMHOM noBepXxHocTH TpyGuaToro
JipeHaxa.

EnHHCTBeHHLIA HEAOCTATOK ONHCAHHON METOAHKH — He-
ofnpefeseHHOCTh B Buibope pacuerHoro anaueHust Hanopa H.
C. K. AGpaMoB npejjaraer B KauecTse 3ToH BeJHYHHBI TPH-
HUMATh HEKOTOPEIE MHHHMAJbHO JONYCTHMbBIE NMOTEPH Ha-
nopa.

HyHble 3aBHCHMOCTH MOMHO NOJYYHTH, €CJH BOCMOJb-
JOBATHECHA HIJOMEHHEIM BLIILEe MEeTOJ0M JAONMOJMTHHTENbBHBIX
(puabTpalHOHHBIX conpoTuBaeHHil. He ocraHaBauBasch Ha
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NPOMEKVTOMIBIX BLIKIAAKAX, HPHBEAEM CAe1VIOWYIO (PopMy-
Y A ONPEeJICHIS COMPOTHRACHNA Zny LIS KPYIALIX OT-
BCpCTHII:
Ty (189)
2g (= Dp » 86 400)*

rae Q@ — pacyerawfl npuTok na 1 u apenn, Mievt, K — kosdpuinent
PHABTPAIMI TPYUTH, UPIACTAIOWCIO K OTREPOTHHM, Micvr; i - Kosdiu-
mieHT pacxoaa, no C. K. AGpamony; p— CRBAMIOCTL, IO €THEIILN;
D — mapy#itdil Jnaserp Apenamuod t1pyou, M; u — TOT #e, 4t R dop-
mvae (140); g-  veropenne csobodiioro naiexun, v/ce,

Jil'l.'-_l.".ll.ll'llllH{J MOACHO TMOJTYUHTIS BblpdAcCHEE A0A 1']5!(1'—['1.3'['3.
Eax, KOTjld BOAOHPHEMITLIME OTBCPCTHAMH CAyVAKAT meau, Tax,
H. T'. [lusoBap jfact 3aBHCHMOCTD, BIH3KYIO 1o cMbicay dop-
Mmyae (189).

Caeiyer OTMeTHTD, 4To B psje pabor @. M. Bouesepa,
B. C. Anexceera, B, M. Taspuaxo, A. I'. Tecasn conporus.e-
HHA Ecxn M Eox paccMmatpusalores cymsapno. Taxkoll noaxo
NpCcICTdRSeTCh UlLIIiIﬂ!J'IHI'::-I.‘LI., TAK KaK NOoTCcpH Hatlopa, DLI-
3BAHHLIC CONPOTHBIACHHEM Eqy, JHHCHIIO 3aBNUCAT OT pacxoja,
B TO BpPCMS Kak A0f NOTEPL, BLIZBAHIBY CONPOTHBJICHHEM
Sexp, CHPABELANBA KBAJAPATHINAS 3aBUCHMOCTh.

ConpoTHBaeHHE &y HMEeT MCCTO HPIH HaDVILIEHHI 3aKOIA
Hapcn. Kax ussectno, cunefineiil 3akon QuasTpauiin ocHo-
BHIBACTCA HA MOJAMKEHHH O TOM, HTO CHJI4MH HIEPIHIl 1o
CPaBHCHHIO € CHJIAMM Tpennst (BI3KOCTH) MOKHO npeneb-
pedb, Oanako npu OOUILIIIX CKOPOCTAX CHALI HHEPIHH B # M1~
KOCTH MOTYT CTATb COU3MEPUMBIMH ¢ CHAaMI Tpennd. B nep-
BOM ciayuae, KOrgda MOMHO NpPCHedpeub ClJaMM HHCPLLHM,
ABHACHHC JKHIKOCTH B 10PaxX ABIACTCH JaMHHAPHBIM, BO
BTOPOM ABHMeHHe nepexoianr i TypOvacHTuoe, B Kavccrpe
KPHTCPHA [NPUMCHIMOCTH 3akona Jlapcu seibpano yieao
Peithobjica, XapaxkTepusyiomee OTHOWCHHA CHI  HICPIHH
K CHJIaM TpcHHA B nortoxe :mipikacra. Yucao Pefinoanaca,
MpH KOTOpOM Hab.Ji01acTed OTKJIOHCHNC 0T 3akoHa flapen,
Ha3bIBACTCH HFI[T[I‘IL‘['HIIH,

B. M. Apaeun 1 C, 1. Hymepos (1953) ykaswsiBaior, 4To
npakTHuecky 3akod Jlapen npuMenuM, Korja BHIOJNACTCS
yCJOBHE!

vl

¥

<4-+6,

rae @ — CKOPOCTE duabTpaunn, cujfc; o — spestunnmii Anaverp ua-
CTHIL rpynta, cM; v — KinreMarugeckiit kostpumnent naziocty, om?fe.
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[TpH MoCTYNJIeHHH TPYHTOBLIX BOJ, B NOJOCThL APeHaMKHBIX
TpyG uepe3s BOJAONPHCMHBLIC OTBCPCTHA NPAaKTHYECKH Beerja
coxpansietcss JamuHapHoe ABuxeHue. [lostomy wesecoob-
pa3Ho COMPOTHBJCHHE Eyy NPHHATL PABHBIM HY.JIO.

Taxkum obGpa3som, aHa/in3 VKa3aHHLIX Bbille COMNpPOTHBIIE-
HHH noxKasan, yTo NMpH PaccMOTPEHHH BOAOMPHEMHOH cno-
COOHOCTH 3aKpLiTOro TpyGUaTOro ApeHaXsa, CONpPOTHBIACHUA-
MH Epx H £y MOMKHO Npenclpeus.

Conporusiedue Egx CACAYCT YUHTHIBATHL TOJALKO NPH NpO-
BEJCHHH ONBLITOB B (HILTPALUHOHHLIX JOTKAaX, KOrja Moryr
BO3IHHKHYTh HoablIHE BXOAHBLC CKOPOCTH NIPH OTHOCHTEJNBLHOH
ManoHl njollajl BOAONPHCMHBIX OTBEpPCTHH.

Takum obpasom, paunonanbHoil (¢ NO3KIHA BOJONpPHEM-
HOH CNOCOOHOCTH) CJACAVET CHHTATL KOHCTPVKIHIO, KOTOpas
[IPAKTHYCCKH CBOJAHT Ha HET AONOAHHTCAbHBIC CONPOTHBAC-
HHS, CBA3AHHBLIC ¢ HECOBEPIIEHCTBOM APEHH 110 CPABHEHHIO
C NOJOCTBIO TAKOrO e pasMepa.

Hﬂ- HPHEE,EI,CHHEJIK TEOPETHYCCKHX 3ABHCHMOCTEH BHITEKA-
€T, 4TO MO CPaBHEHHIO ¢ NMPOYHMH (dakTopamu Hauboabluee
BJAHAHHE HA napaMmeTp ap okaswsaer otHowenne Kg/K n co-
npoTHBAeHHE Eoky. Ha ocHOBe aHaNN3a COOTBETCTBYIOULIHX 34-
BucHMoOcTel (npH Ecxn=0) GuabTpul pekoMerayercs noadu-
path U3 yeaosus Kg/K>10. K ananoruunomy BbiBoay nytem
Mojeanposauna merogom 3IIJIA npuwen u B. P. bya-
AeH. '

[Tpn Kg¢/K=const napamerp ap raasubim oGpa3oM 3aey-
CHT OT H3MEHEHMA CKBAaMHOCTH TpyOuaTtoit auHuu. C pocToMm
CKBAACHOCTH 3HAYCHHA dp jr'MEHI::{IJﬂIDTE!F[ H, CACIOBATEALHO,
YMEHLILAKTCA JAONOJHATENbHEE noTepu Hanopa, Ha stom oc-
HOBAHMH 33 PAalHOHANBHVIO [PHHHMACTCH CKBAMKHOCTh
(d. B. CepebGpennunkoB), naunnasa ¢ Koropoil norepu Ah 6y-
AYT HHUTOMKHO Manael, J1arofaps uemy NpHTOK B ApPeHy cpan-
HACTCH ¢ MAKCHMAJLHO BO3MOMKHBIM B AAHHBIX YCJAOBHAX HJH
MpH KOTOpOH norepu Aft OVAYT paBHLI HEKOTOPOH AOMYCTH-
Mol BennuuHe, onpedenseMoil yeaopHem Q=Qmax. Ecan Ah
HE NpeBbllaeT BLCOTH c108 QuabTpa Hax TpybaMmu, cokpa-
LHICHHC ﬂ,EﬁETB}-’IUIIL-E‘[‘ﬂ Hal'lﬂpﬂ KOMINCHCHPYETCH YBCJAHYUEHH-
eM BOJONPHEMHON NMOBEPXHOCTH (PHIALTPA H paccpeaoTode-
HHEM 3a CUCT 3TOro noToKa l"[)}’HTEBGﬁ BolAbl Y JpPeHBbl.
[Tepsoe ycaoBHe NO3BOAAET HAHTH MAKCHMAJAbHOE YHCJO
OTBEPCTHH, NPEeBLILIATDL KOTOpPOE HeleaecoobpasHo, BTopoe —
MHHHMa/bHOEe YHCA0 oTBepcTHil. [laabHeilluee coKpalleHHE
YHCAA OTBEPCTHIl MPHBEACT K OLULYTHMOMY YMEHBIUCHHIO TIPH-
TOKA B JPpEHY.
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H3aomennsle B 3T0M paszieac TCOPETHYCCKHE NPeanochlT-
Kif H3y4eHns BOZONPUCMION ClOCODHOCTI KOHCTPYKILIMKN 3a-
KPHITOrO APCHAXKA MOryT ObiTh HCHOMb30OBAUB NPH TCXHHKO-
IKOHOMIMCCKOM O0OCHOBAHNN 3JEMCHTOR JIPEeHaKHLIX KOll-
CTPYKILI.

'nppasanmgeckunii pacuer
rOpH30HTANBHOTO JIPpeHaKa

['napasanueckuii pacuer TpydyaToro ApeHaxka B NPoOCKT-
HElX IIj}UpﬂﬁﬂTHﬂx CBOJANTCH K OnpeaedJeHHlo pACHETHOrg
anamerpa Tpy6, NX HANOANEHHT H CKOPOCTH TCHCHHS BOJIM.
Pacuer sejletess no GopMmydaM paBHOMCPHOTO ABHMKENH:
B NPEANOJOMENHH, 470 JPeHAKHbIE TPyOLl 3anofieHnl Ha
BCIO BBICOTY, & H30LITOYHOE ZABJEHHC B IHX OTCYTCTBYET
(P=Parn). JAuaMeTp APCHAKHEX TPYO NOAGHPACTCS U3 ye-
JOBHSL TMPONYyCKA MaKCHMaJBHOTO pacxoja. 3aTtem Buibpai-
Bl JIHAMETP MPOBEPACTCA Ha NMPONVEK HOPMAJLHOrO pacxo-
aAa. B sasucuMoCTH OT JUINHBL ApeH, NoABelleHHOR nuowa-
AN W 3HAYCHHS APEHAKIOro MOAYJA pacieT NPOH3BOAMTCH
MO yuacrkaM, oTanvalomuMcs anamerpom Tpyo.

B ¢opmyaax pasioMepHoro ABHMEHHA KOIDMHUIHCHT
lean npuaumaercsa no popmyae Manuunra

C=—Rt. (190)

Pexomenayiotest cacaywoutne 3HaucHus kosdduuucHra
ICPOXDBATOCTH®;

ronsapusie TpYOGL! aammoi 1o 1 M T 0,017
Getonmue n xeacsobetonnwe Tpydei . . . . . . . 0,015
acHecronemensnse TPYOW . . . . . . . . . . . . 0,013
NOAMITHACHOBRE TPYOM . . . & v ¢ v s« + « » . 0,012

JlonycTuMast CKOpoCTL TCYCHHS BOAL B Tpy0daX OrpaHu-
yiBaerca npegeaamu 0,15—1,2 mjc.

MubuMaibHBIE VEJAOHL OCHOBHBIX 3JICMCHTOB KOJJICKTOP-
HD-ﬁpEHHH{III}ﬁ CETH NPHUBCACHE HHARC.

3aKkpuiTele APCHBI AHAMETPOM, MM:

BO=TOIE & G s o0 % Ba % ¥ s alahi
L 1 e e L S e [ 1))
BONEEE o o ik e s W 3 SRR
3aKpLITHIE KORACKTOPM .+ & o « = « 4 o « « + « - 0,0005
OTKpLITEE KOAICKTONM « « « « + « = « « » « « » 10,0003

* MucTpyKuig 10 NPOCKTHPORANHID OpocHTeAbHbX cHeTeM. Hacto
VIIIL [penax na opowaemux semaax (BCH [1-8-74),
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Ona obneryenHs rujpasauyeckoro pacyera tpybuaToro
JpeHaxa npejpnaraercs noJb30BaTHCA HOMOrpaMMOH, H30-
Gpaxennoil Ha pucydke 31. Takofl THn moMorpaMmul LIKpO-
KO NpHMeHAeTCcA NpPH THAPaBIHYCCKOM pacuycTe KaHajauia-
LIHH, 3JEMEHTOB 3aKpBITOil opocutenbHoit cetn u ap. [Toay-
YeHHble 3HAYEHHsI AauHaMeTpa TpyObl M CKOPOCTH TeYCHHS
BOJBI NEPECYHTHBAIOTCH 3aTEM A KOHKPETHOrO Ko3{duin-
€HTa 1WEepPoXOBATOCTH C [OMOLLLID NMONPaBOYHBIX KO3 (HIH-
EHTOB.

n 0,011} 0,012{0,013|0,014{ 0,015/ 0,016| 0,017( 0,018| 0,019| 0,020

Kp |1,04|1,07|1,101,13|1,16|1,19 1,22 |1,25|1,28 |1,30

Ky 0,93 |0,87 0,82 (0,78 0,75 0,70 |0,67 |0,64 |0,62 | 0,59

B nocsaecauHe rofikl B MEJHOPATHBHOM CTPOHTEILCTBE Bee
Gonbliee pacnpocTpaHeHHe MOJYYAIOT MJAcTMaccoBble TPY-

Obl — raajKocTeHnse M rodpupoBanuble. B cBA3H ¢ 3THM
ocobblit HHTEpec nproOpeTaloT rHApaBJHYECKHE HCCJeA0Ba-
HHA naacTMaccoBeiX TpyG. 3HauynTe bHblH ONHT B YKasad-
HOM HanpasieHun Hakonjied B bentHUHMuBX.
A. H. Mypawrko (1973) pexomenayer caeapywouiue ¢op-
MYJbl 08 THAPaBJHYECKOro pacuyera NaacTMaccoBulX Tpy6:
rJ1aiKocTeHHBle TPYObl:

Q = 61,62 y, D%745 {0,673 }
T == 22{]‘5 %1 Rﬂ,?-ﬂ-ﬁ ;“U‘,ETE L
ropupoBannsie TpyOu kouerpykunn BeaHHMHMMuBX:
Q =22,79 Dres joss
0 =170,92 K065 (0503 }

KOHCTPYKIHH HayuyHno-HCCAeZ0BATENLCKOrO HHCTHTYTA
nmoauMepHeix Matepuanos (HUHUIIM):

Q=24,54 D251 jo.&2 ]
v ="78,96 RoS6T 0.2,

rae D — puyTpenHuft  amaMerp, M; % — Kos(ipHUHEnT, yUHTHBAOWHI
naamane mepdopaunn, y=0,93—098; ana wencpdopHpobanunx TPYO

X|=].
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A. H. Mypauwenko noA4epKHBAET, 4TO KPYTas H NPOJL0JIL-
HO-uesepas nepdopaunn XOpoWero KadyecTBa YMeHbIIAIoT
nponvcKkuyw cnocobnocte TpyO Ha 2,7—6,5%. On caenan
BLIBOJ, YTO ACMOJHHTEABHEIMHE NMOTEPAMH HANoOpa, BO3HHKAD-
IWHMH MpH ABHMAKEHHH MHAKOCTH B TpyfonpoBoaax c npu-
coelHHEHHEeM pacXoja BAOMbL MYTH, MOXHO NpeHedpeun, ecau
HMETbk B BHAY chellH(pHUecKHe VCJa0BHA paboThH OCYIIHTE/Ib-
HOTO JpCHaX 4.

SHEJI}’H{HBEI{'}T BHHMAaHHA pE3}fﬂ[:TEI.ThI MHOrOJIETHHX HC-
cnegopannft 6. Baamuca. Hanpumep, dopmyna ana rugpas-
JHYECKOIQ paE'-IE'TEl I{EP.EIMHTIEEI{HR APEHAMHBIX T]}}’ﬁ

G 1,8
ﬂ:—E,EBlg[ @ ""551_“ Y By ]ﬂﬂ.a.r.ﬂa (194)
‘U

b. Baaxuc oTMeTHN OTKJOHEHHE ONBITHHIX LAHHBIX OT
pe3vALTaTOR BLIYKCAeHui no dopMyaaM paBHOMEPHOro ABH-
KEHHS! AR cayuan paborsl ApeHamHuX TpyD ¢ pasinyHLIM
nanoanenueMm. O6wacuua aro asaenne A. 1. Anvrmyas. On
MOQHEPKHYJ, UTO CONPOTHBJEHHE TEUeHHIO BOJAEI B KaHAJC
HEHJEHTHUHO CONPOTHBACHHIO B KpYr/oil HanopHoll tpybe,
obnajgamouiei TeM e THAPABIHYECCKAM PAJHYCOM H TOH KC
1EPOXOBATOCTIO,

HecoMHeHHBIT  HHTEpee NPEACTARIAIOT NpeaJoKeHns
b. Baamuca no yyery ruipaniHueckoro CONpoTHBIACHHA 4Ya-
CTHUYHO 3aUJIEHHLIX TPYD, a TaKMe ONLITHEE AAHHBIE O BJAUA-
HHH OTKJOHEHHH JApeHax{HoH JHHHH OT MPOeKTHOro YK/JOHA
Ha TPONYCKHYIO CNOCOGHOCTE ApPeHBl. DKCNEPHMEHTAABHLIC
HCCNTEIOBAHKHA TO3BOJHIN VCTAHOBHTL MAKCHMAJBLHO BO3-
MOKHOE OTKJAOHEHHe OT 3ajJanroro ykaona =1 cm aas japen
anamerpom 50 mm (i=0,005—0, 010) u =2 cM Aa5 ApCH Aua-
merpoM 100 mm (i=0,002—0,007).

Hecenenosanua nponyckHoil ¢nocoOHOCTH THOKHX BHTBIX
rpybonporogoe auamerpoMm 100 MM n3 noauxJgopsuHHAA Obi-
JH BLINOJHEHL B KHeBCKOM HHA{eHepHO-CTPOMTEJNLHOM HH-
crutyte (2. B. 3aayukunii). Onwirel no3soauan HalTH Kosp-
¢uupenT wepoxosatocTH Takux Tpyd (n=0,012) npu paGo-
Te HX NMOJHLIM CCYCHHEM H OTCYTCTBHH 3alIeMJCHHOTO BO3-
ayxa.

Cnocobbl rHApaBJAHYECcKOro pacuera TpybuaToro apeHa-
JKa, IPHHATHIE 3a pyDerxoM, NPHHUHNHANLHO HHUEM HE OT-
JHYAKTCA OT TOJBKO YTO H3JOMMEHHBIX,

opMyaMH PaBHOMEPHOro ABHM{CHHA AAA THApaBJHiue-
cKoro pacuera TpyfuaToro JApeHayka NOJAL3YIOTCA He OJHO
JECATHAeTHEe, XOTH (pakTHUECKAas KapTHHA HaAMHOroO Caox-
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HeH — ABHIKCHHE HOCHT HeycTanopupluuiics xapaxrep. Oco-
OEHHOCTHL TCUCHHA BOAW B TpyOuaToil ApeHe — usMeHeHHe
pacxoid BAOJL TIVTIL

rH,E[pHII.'IH‘*lﬂ'CKEIH TCOPNH NOTOKOB C NCPCMEHHBIM B/10Jb
NYTH PacxoloM MOMCeT ObTh OCHOBAIIA HA NpeAcTaBICHHAX
MCXAHHKH O JABHMEHHH T¢a4 MepeMennon Maccnl, npHuaeM
NOJYYCHHLIC PC3VIALTATH COXPAHHIOT CHAY TOJLKO AAsl OA-
HOMCPHBIX noTokoB. B o0ulem e cayuac s onucanus ra-
KHX HOTOKOB CJACAVCT NOALIOBATLCA (R epeHUBaabHbiMu
YPaBHCHHAMH THAPOJAMHAMUKI NPH COOTBCTCTBVIOLHX Trpa-
HHUYHBIX VCI0BIHHX.

PassuTtne FHAPABANKIL AIAKOCTH C NEPCMEeHHBIM BAOL
OyTI PacxojloM 00yCA0BICHO 3aupocamit npakrukn. Kpowve
3AKPLITBIX HAH OTKPLITHX APeH, MVTCROH PACXO], H3AMEHHETCH
B BOAONPOBOANOII 1 KAHAAMIAWNOHHON CeTAX, B KaHajax,
HMECIONUX OOKOBBIC BOJOCAMBBLL, B ALIPYATHIX HAH NOPHCTLIX
TPYBONPORBOAAX, DPHUMCISIIONIMXCH [PH  BHYTPHIIOMBCHHOM
OPOUIEHHH H BO MHOTHX ApPYruX cayuasx. OpuentnposoyHLie
PAClEThl NOKA3hBAIOT, UTO NnpHcocanHenne pacxojla BiAovb
NYTH CHHAKAET PAIHULY OTMETOK I, HTO TO Me camoe,
YKJIOHA B 3 paaa,

B paspalorky rupasanycckoil TCOPHH ABHMCHHUS M-
KOCTH C IICPEMCHHBIM BAOABL NVTH PACX0J0M BRLIAIOUIMICH
Baan suecan H. I'. Maamwencknit, B. M. Makkasees,
A.T. Hensko, H. M. Konosaaon, A, H. ITatpamer u ap.

[punsiz B Kaveerse NPCANOCLIAKH, UTO HPHCOCAHHCHHE
HJAH OTACACHHC PACXOTA NPOHCXOANT PARHOMCPHO MO JKHBO-
My ceuenio noroxa, H. M. Konosanos noayunn cacavioniee
VPaBHCHHE:

_i_[j'_ﬂﬂ‘:!_ds_}_jl:m rﬁ dS-J,- l—m dQ“T
2
+ E - % + ¥4y =C, (195)

rie ©— Ccpeinns CKOpPOCTL NOTOKA; {J — pacxoj, npiHcocTmManiunica oT
HATAIA JABIGKCHHA 0 MOMENTa spescin f; o— MIoiaibh MHROM0 CCYeiuH
naToka; M- OTHOWCHNE UPOCKIIMKE CKOPOCTH NpHCoeaHinfemoro (oTae-
JAREMOTN) PACcX0a Ha naunpasiaciiie JIBHACHHA K Cpefncii CKOPOCTR OC-
HOBIIOTO MOTOKA, P/Y — NLCIOMCTPHMCCKAA RHcoTa; v¥/2F — ckopocTioil
HANop; & — VCcKkopeiie cpo00AHOro Najienus; § — OpAHHATA OCH NI0TOKA
o OTHOHICHHI K NAOCKOCTH Cpasuenns; fi, — notepw na Tpenne; € —
OOCTONHIEAA HITCrPHPOBAINIS,

®opmyna (195) B nanbGoaee ofuieM BHAe ONUCLIBaeT
B THAPABJIHYCCKOIl HOCTAHOBKC ABMIKCIINC KHAKOCTH ¢ nepe-
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MEHHLIM BAOJb MYTH PAacXOAOM H COAep:HT B cefe paanHy-
Hble YACTHBHIE CAYYaH,

ITpu nocrosHoM pacxoge sta (opMysa HepexOmHT
B YpaBHEHHE JBHIKEHHS JKHAKOCTH B YCJOBHAX HEYCTAHOBHB-
IHerocA perumMa:

—[Gras+ o+ —ty+ho=C. (19

Ecan JABHMKEHHE C NEPEMEHHLIM BJAOJL NYTH PacXoioMm

w du d
HOCHT YCTAHOBHBIUHIICH Xapakrep (E =D'E = ) , TO

ypaBuenue (195) npunumaer BuA
_5-1—_"1 2dQ -+ ; £ *:' +y+h,=C. (197)

Ha ocuose nocacauncro ypasnennsa M. M. Kounosanos
NONYuHJ cjeaylomyo GopMyay Aast onpejeseHHs Hamopa
B cjyuae JBHMEeHHA BojAbl B TpyGonpoBoje NOCTOAHHOrO Ce-
YeHHA C pPaBHOMEPHBIM TNPHCOEAHHEHHEM pacxoja BJAOJb
MyTH:

1__n3 L 2 __N2?
B Q: + g2y — Q5 L] Qr+qx)*—0Q; . (198)
3 gk 2 gt
[Tepeniii unen nNpasoil yactu 310l GOPMYAL XapakTepH-
3yeT NOTEPH HAMopa Ha TPCHHE, a BTOPOIl 4jaeH — NOTep:H
Hanopa Ha CMCLICHHE.
Ecan TpansuTHHI HAH HaYaJabHBI pPacxo] OTCYTCTBYET
(Q:=0) n anusa TpyGONpoBOAA paBHA X= S, 10 dopmyaa
(198) npunumMaeTr Taxkoill BHJ,

g:S? g2S2

=" . 199

3 K? T 3 gu? (139}

3aKkpuiTolil TPYGuaTHlil ApeHa B YCJIOBHAX NPaBHJLHOIL

ero 3KCIAYaTalHH OTHOCHTEJbHO peako paboTaeT NOJHBIM
ceyenHeM. OOBAcCHAETCA 3TO Kak 3anacamH, KOTOPBIMH CO-
npopoxjiaerca nogbop AHamerpa ApeHaxHbiXx Tpyd no ¢op-
MYJaM YCTAHOBHBIIEroCs ABHIKEHHS, TAK H HEBO3MOMHOCTDLIO
HENPepLIBHOIO H3MeHeHHsl AHaMeTpa JApPCHLl 10 ee JUIHHE.

K comanenuto, majo pabor, B KOTOPbIX 3aTparHBaloTcs
BONPOCH THAPAaBJIHYECKOro pacuera TpyduaTtoro ApeHaxa
¢ NpHCOeHHEHAEM pacXxoja BAOJL MYTH.

Taxk, paccmoTpeB ypaBHeHHe, aHaloruuyHoe dgopmyae
(198), H. T. 2¢enaunes npuuien K 3ak/ai0oUeHHI0, YTO NpoOBe-
pounblil pacuer auaMerpa ApPEHaXKHOH JHHHH MOMXHO NPOH3-
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BOAHTb NO opMyJaM PaBHOMCPHOrO ABHMKEHHA Ha NMPONYVCK
pacyeTHoro pacxcia B npejeaax or 60 go 100% mnoauoro
nputoka. [IpHucy npi nponycke MeHnbLlIero pacxoja Ha pac-
ctofaHHH 0,4 IAHHL OT VCTHA JApeikl MoXer obpa3opaTbed
HE3HAYHTCILHBLIH Mo nop. C-'H npeiaJgaraert oTka3dTeCH OT 34-
MacoB B pacyeTax BBHAY 3HAUHTe/bHbIX KoNeOaHuH NPHTOKA
B ApeHak B TEMCHHE roja.

Bonpochl asH#eHHA XHAKOCTH B TpyOuaTod JipeHe NpH
HaCTHYHOM €C 3aMNOJHCHHH B YCJAOBHAX NPHCOETHHEHHS pac-
X04a BIOAL NYTH HAWH OTPaXKEHHE B HCCNCNOBAHHAX
A. T. ITynatosa u K. I11. JlaTunosa.

Pance ynoMumranoch, YTO ABHMKCHHC JKHAKOCTH C TpH-
COeJHHeHHeM pacxoja BAOJAbL NYTH MoMeT OLITh ONHCAHO
¢ MoMOLILIO OBIIKWX ypapHeuwil ruapoanHaMuxks. [TonwiTka
HCIIOJIL30BATH 3TH YPaBHEHHS NMYTeM HX OCPCAHCHHA MO ce-
4eHHIO MOTOKA AN THAPABIMYCCKOro pacyera CHCTEM BHYT-
PHNOOUYBCHHOIO H KanedbHOT0O OPOUICHHS, 8 TAKXKE 3aKPEITOrO
aApeHama Ouina caenana M. T'. XyGaapauowm.

Heycranopusineecs ABHiKenHe JKHAKocTH B Tpybax
B CAYYAC PaBHOMCPHOrO NPHCOCAHNCIIHA pacxoja ONHCL-
BAETCH CASAYIOULeH CHCTEMON YPaBHCHUI:

i i 9

bl +1; _ﬂl —— _I'_. E. . T"(ﬂ—fﬁ]t?,

ot dx »  dx B8R (200)
1 dp 1 dv p

pC* ot dx ’

TAE ¥, ) H P — OCPEAHEHHLIC MO NONEPEUHOMY CEMENHI0 CKOPOCTh, M0T-
HOCTh H Janaenne; € — CKOPOCTH PacnpocTpauciinsd 3BYKa B KaneabHoR
KHAKOCTH, ¢ -- yaeasuuit nputok (orT0K); K — ragapasasdecknit paiu-
ve; A — xo3QQHUHCHT rHAPABANYCCKOro TPCIHA; I — MPOEKUHA CKOPOCTH
npucocinufeMore (OTACAAEMOro) pacxoja Ha janpasieHne OCHOBHOrO
NOTOKA.

EcaH B KauectBe AONVILEHHIT NPHHATD, YTO MeXAy Ha-
NPaBJIEHHAMH CKOpOCTEH ¥ W & npsamoil yroa # uaed Av/8R,
YUHTLIBAWOIIHH NOTEPH 1A TPeHue, PaBcH cro cpeaneMy sHa-
YEHHIO [0 jJitHe TPYOONpoBoja H N0 BPCMEHH, TO ecTh

Lo Lu
—— _2 = —— t
R ( 3R Jtp a = const, (201)

TO ¢cHcTema ypaeHenusii (200) ynpomaercs:

b SRS e ) PO .
= e —e-a) s,
' (202)
1 dp + dv
s C2? gt dx L
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B cBoio ouepejib, 3TH YpaBHeHHs npuBoAATCA K Audide-
]}EHL[.HEIJIEHHM VPABHCHHAM FHI'[EpﬁﬂJ]I-Il[ECHDI‘G THIIA, NPHYEM
npu ¢g=0 wu3BecTHO GONbLIOE YHCAO pelleHHi KOHKPETHHIX
TeXHHYECKHX 3ajay.

B npeanosiomeHuH, 4TO CKOPOCTh NO AJMHHE TPyOHl Me-
U — Y,

HAETCH 110 ﬂHHEﬁHDM}’ 3aKOoHY U=7, X, d NMPHTOK

Ug—1¢
B TpyOuaTtyio JpeHy onpelenseTcs yCJOBHEM §.= _“_SJ_ :

M. T'. XyGnapsau nonyuua caeayiollee pelneHuHe:

LS 'I.'.I'2 'l'.'ﬂ L] I 1
= ;(1+ ;+ﬂ—ﬂ)+;<ﬁ-w§). 209

w
qJﬂPM}-’J'I& OTBEYAET VCTAHOBHBIIEMYCH PEAHHMY TEUCHHSH
JAHAKOCTH H NOJAYYEHA NPH CACAVIOLWHX YCJAOBHAX

x=0;, v=2, x=3S8, v="1,.

ku—k$ﬂ

B zakmouenne HeoGXOAHMO OTMETHTb, YTO JalbHelllee
PA3BHTHE TCOPHH ABHMCHHA MHAKOCTH C NEPEMEHHBIM BAOJb
NYTH PacXOioM MNPHMCHHTCIABHO K HYXIaM THAPOTCXHHYEC-
KOr0 H BOJOXO3AHCTBEHHOrQ CTPOHTEJLCTBA MOJMHO OHIToL
CBfI3aHO € HCMOJIb30BanueM coppemenHuX IBM. Toabko npu-
mMeHenHe BM nossoaur noayynts 3GGEKTHBHLIE pPelIeHUsA
OCHOBHHIX AH(@PepeHUHANbHBIX YpaBHeHHH 6e3 3HauYHTENb-
HBEIX 3aTPaT BPeMEHH W YNPOLICHHH, HCKAXKAWOIHX (pHIHYeC-
EYID CYUIHOCTE PACCMAaTPHBACMOrO ABJCHHA.



INIABA &

CTPOUTEJILCTBO 3AKPBITOTO
IF'OPI30HTAJILHOT'O JIPEHAJKA

CriocoObl cTponTEIbCTBA JIPpeHAMkA

B sasucuMoctd or rayOGHHLl 3aJCraiiuf CPYHTOBLIX BOJ
OT NMOBEPXHOCTH 3CMIH PA3JHYAIOT CACAVIOULHE METOAL CTPO-
HTCALCTBA 3aKPRITOIO FOPH3OHTAJNBHOrO JApeHaxa: Komi-
JIEKCHO-MEeXaHU3HPOBaHHLIT 1 MOAYMCXaHH3UPOBAHHLI (Me-
ToA «noiaxku»). OTaeaeHO cleaver BHACAHTL HaweLUIHi
NPHUMEHEHHC B nociaeanue roiu Oecrpanicinuit cnocoo.

KoMnaeKkcHO-MCXAHH3NPOBAHHHI MeTO OC-
HOBaH 114 HCMOJL30BAHHH JAPEHAMKHBIX TPAHWEHHLX i Y3KO-
TPAHWCHAHBIX MAWHKHN ¢ paGouylM OpraHoM aKkTHBHOro JeHCT-
BHA. l‘-:,:Ill NpHMCHACTCH B }’C'I'Dﬁ‘—]!-i[”ﬂx H [}ﬁp}’IIJHI{.‘.I]H_IIEEH
rPyHTax MNPH YPOBHC TPYHTOBBIX BOjl OT NOBCPXHOCTH OO-
aee 3 M.

[Ipn cTpouTesascTBe JAPCH B YCJAOBHSIX BBICOKOIO YPOBHSA
FPYHTORBLIX BOJA NPHMCHSIETCA NOJYMEeXaHH3HpOBaH-
HBlH METOJA, NPH KOTOPOM OTKPLITAS# TPAHWEN ¢ yCTOH-
YHBBIMH OTKOCAMH OTPBLIBACTCH OJHOKOBINOBLIM JKCKABA-
TopoM. Urobul ocywinTh ma nepuoj CTPOHTECILCTBA OCHOBA-
HHC ApcHbl (MOAKM), rayOHHa TpaHlleH A0J#HA NpesLiwaTh
MPOCKTHYO OTMeTKY ApeHul Ha 0,3—0,5 M.

[TpHHUKMNHANBHO HOBLIM ABJAfCTCA GecTpanw el v Ll
cnocob CTPOHTCALCTBA JIPEHAMKA C NOMOUIBIO CrelHa.ib-
HOH ApEHaKHON MaWnHBl C NACCHBHBIM paboOYHM OpPraHoM.
[pyHT npu 3ToM Hc pa3apabaTwLBacTCH, B HEM TNPOpe3aeTcs
ueah Ha HeobXogumyw rayGuHy, Ha Alle KOTOpol ¢opmu-
pyerca ApeHaxuas aunud, Jlpewax, vaowenuwsit Gecrpas-
LWeHHbIM cnocoBoM, MOXeT OuTh TPYOUATHIM U C 3aKpeIlIeH-
HBIMH CTEHKaAMM. Jd4KperJeHue CTeHOK BLIMOJAHAETCS MeXa-
HHYCCKHM, XHMHYCCKHM, TEePMHYCCKHM HJIH KaKuM-JHOO
Apyrum crnocobom.

HesaBucumo oT Merosa CTPOMTC/ALCTBA Bee paboThl no
CO3/1AHHIO KOJJEKTOPHO-JPCHAKHOH COTH MOMKHO pasfle/inTh
H&a MOATOTOBHTEAbLNEE OCHOBHBHE BCNOMOT a-
TeEAbHBIC (CONYTCTBYIOULHC OCHOBHBIM) H 3 KJI0YH-
TeabHB e. K NOArOTOBHTEALHLIM, KAK NPABHIO, OTHOCATCS
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paboTH NoO NOArOTOBKE TPace APeH; K OCHOBHBIM — PHIThE
TPpauued u utenelf, yknajaka aApeHaxHolf JIHHHH; K BCIIOMO-
raTe bHBIM — A0CTABKA JpPeHaKHbIX MaTepHanaos, HX pac-
KJAajKa nmo Tpacce ApeH; K 3akaouuTebHBM — obparHas 3a-
CbllIKa TpaHWeHd HJH 3aJlelKa lleJiel, 3ACLITKA «KOpPHITa»,
CTPOHTENLCTBO APEHAKHBIX COOPYXKeHH, obluan nianupos-
Kd [IOLWaau.

Tpanwefnsii cnocob. Texnoaorus CTPOHTENLCTBA JpeHa-
#a MeXaHH3HPOBAHHLIM METOJOM C NMPHMEHEHHEM TpPaHIUIeH-
HBIX JIDEHOYKJAJUHKOB OCHOBaHA HA BLINOJHEHHH BCeX oOcC-
HOBHBIX I!ZI]'IE"]'.!-E‘H[.III'fI!,r KpoMe NoAroToOBKH TPAacCEl H HACTHYHO
obpaTHOi 3aCHINKH.

B 3dBHCHMOCTH OT THNOB ,EI,I]EI*IE]}IH."]H}I}IHKGE BLINMNOJIHAIOT
CACAVIOOMHE NOJAroTOBHTCALBHBIC pﬂﬁﬂThT: InpH .EIPE][D}FI{.‘IH,EL-
YHKAX € ABTOMATH3HPOBAHHLIM PCTYJIHpPOBAHHEM [JYOHHBI
KONMaHua — pa3OuBKY M rpyByio NJIAHHPOBKY, a NPH ApeHo-
VKJaAYHKax ¢ neperyaupyembiM pabdounM oOpraHom — ycrT-
POHCTBO <«KOPLITa®» M NJAHHPOBKY Tpacchl mnapaljenbHo
VHEJIOHY APEHH, .

nJIElHIIpGHKE MyTH AJA3 APEHOVEJAAHUHKA Ha NOJAO0CE LUIH-
puHoft 3 M ocviuecTBageTcs cKkpenepoM, Gy/bA03epoM, rpeii-
AEepOM HAM 3THMH e MaludHaMK{ B pasjHuHBEIX KoMGHHALH-
51X, B 3aBHCHMOCTH OT BCJHUMHBI CPE30K, AaJBHOCTH TPaHC-
MOPTHPOBKH TPpyHTa M Haauuus mawuu. [Ipw nnanupoBke
NyTH APEHOYKNAAUHKA AONYCKATCA NMONEepeyHbie YKJIOHB He
Gonee 0,01. B nocaennee spema CpeaneasnaTckum Hay4yHO-HC-
caeaoBaTeNbCKHM uuncTHTyToM no uppurauun (CAHUHPH)
COBMECTHO ¢ ['0CYAaPCTBEHHBIM CNCUHANLHBEIM KOHCTPYKTOP-
ckiM Oiopo (I'CKB) no uppurauum paspaboran cnocob
HCMPEpPLIBHOTO YCTPOHCTEA «KOPLITA» MOJA 3aJaHHBI YKJIOH
3a OJIHH NPOoXOJ cnenuaabHoll MawnHod. KonTpoab KayecTsa
NJTaHHPOBKH T|}3,-EEH ,D_pE]{CI}'l{ﬂE;['-II‘IKE MNpOBOLHTCH HHETP}'-
MCHTAJIBHOH CBEMKOH B TOYKAaX, OTME4YeHHHIX NpH pa3bHBKe
TPAacCH.

Pa6Gorul no puiThio TpaHuied, ykaaake GpHALTpPA W Ape-
HaX{HBIX TPYO BLINOMHAIOT APEHOYKIAMYHKOM OJHOBPEMEHHO
H HENPepuiBHO, HAYHHAA OT ycrha Apenbl. I[TepHoanueckw,
yepe3d 10—15 M, ApeHOYKIaAUHK 3arPYIKAIOT QHALTPYIOLIHM
MaTepHasoM C MoOMOULLIO caMoCBaNOBR ¢ 3aaHelt u GoKoBOH
BHIrpy3kon. Henonwaywt aas srtoit wean n crnenualbHble
yerpoitetea, Kpome atux onepaunii, npu tpanweiHoM cno-
cobe (mouTn TAK Ke, KAK H NPH BCeX JAPYrux) BHINONAHAIOT
Oyabao3epoM 0OGPATHYIO 32CHINKY JIPeHbl FPYHTOM ¢ NOCOi-
HHIM  VIJIOTHEHHEM, YCTPOMCTBO KOHTPOJBHO-CMOTPOBHIX
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Puc. 32. TlocacaosateaniiocTh BWROJNENHR ORCPAlMil npn YCTpOIicTBE
JAKPLTOro APeHa:ka TpanlleiHuM ApeloyEaa INKkoM B CYXHX TPYHTaX:

| — Gyurep; 2 — noazwoliui sexanniv; 3 — novecka Gyukepa; 4 — Gasunnill Tpax-
TOp: & — KoBtnonas pasa; § — TpyOOVEAIIYHK,

KOJMOALEB, VCTLCBOH YacTil ApeHBL, a TakKe GVablo3epoM
WK rpeiiaepoM NAaHHPOBKY BCEro YUACTKa, HA KOTOPOM MO-
CTPOMIN APCHAKHYIO CHCTCMY.

[TocaeaoBaTeiIbHOCTh TCXHOJOMHYCCKHX Onepannit np
CTPOUTETRCTBC 3JAKPUTOrO APCHAMKA  APEHOVKIALUHKAMH
J-301 u 3/1-3,0 TpanwciinuM cnocoboM NpeacTaBICHA Ha
pHCYHEe 32

[Ipn npuMenenwn 3IKCKABATOPOB - APCHOYKIAAUNKOR
I-658A u JI-659B, ofopynosannuix cHeTeMoll 344n10ro
VKJIOHA JHa OTKPBIBACMOI TpaHuien, He TpeGyeres orpuIBKI
«KOpBITa», HCKJIOUAKOTCS CKPCHCPL H3 COCTABA BClloMOra-
TCJABHBIX MALUNH, HO HEOoOXO0AUMBLI YCTAHOBKA M NaTSAKeHie
Konuproro Tpoca. O6paTHan 3achlliKa TPAHILCH BHIHVTHIM H3
HCC TPYHTOB B 3TOH MOJcaH, a TaKKe B JAPCHOYKIAA'NHKE
21-3,0 ofecneunsaeTcs ¢ HOMONLIO 000 WK ABYX Tpare-
NMOPTCPOB OOPATHON JACLINKH, VCTAHOWICHHLIN 114 3KCKana-
TOPC-APCHOY KA aaunKe.

OannM M3 BAPHAHTOB TEXHOJOTHH MEXalnN3HPOBAHHOTO
METO/a CTPOHTCABLCTBA JiPeHaMa B HCYCTOHUHBHIX, BOAOHA-
CHILLEHHBIX, NOABCPIKEHHBIX OINILBAHHIO TPYNTAX — METOj
CTPOUTEILCTRA C NPCABAPHTEIbHLIM BOJAONOHHKeHneM, O
OCHOBAH Ha NPEABAPHTCALHOM TIOHHIKENHH YPOBHS TPVHTO-
BHIX BOJ HHIKC NPOEKTHON OTMETKH jAHa apenn na 0,6—0,7 M
¢ noMoupio HraoguabtTpoBoll yeranosku Ttuna JIMY-2
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(puc. 33). Ona cocToHT H3 24 Hr-
JOPHABTPOB, pacnojaraemux
Ha paccTosHup 2,25 M OAHH OT

o Apyroro.  Hraogpuastpe  ycra-

”l'lTll'llllllfl lI'T

i
|

TR CTRRE L

Puc. 33, Cxema ycrpofictsa
3JAKpHTOrO0 JpeHaxa TpaH-
Wwedlnuy APeHoYKAAAYHKOM ©
NpedBapHTCALHEM NMOHHACHH-
eM  TpPYHTOBWX BOJ HLAO-
pHALTPOROH YCTAUOBKOH.

HABJHBAIOT ¢ JI€BOH CTOPOHHI MO
XOAY JpeHOYKJIaA4HKa Ha pac-
CTOAHHH 2 M OT OCH JIpEeHH.

Hpenaxusle TpyOul yKJaAbl-
BAMOT B OCYWIEHHBLIH IPYHT ¢ NO-
MOLLLIO JIPeHOYKAaj4YHKa. Ycra-
HOBKa HIJAO(PHJILTPOB H npouecc
BOJAONOHHKEHHA OCYUIECTBAAIOT-
Csl MOCJe BBINOJHEHHSI Tpacco-
NOAroTOBHTENLHBIX pabor, a HX
JAEMOHTaXK — cpa3y Mnocae VK-
Jajaku japensl, Hraopuastpel Ha
HeoOX0AHMYIO TAYyOHHY yCTaHAaB-
JHBAIOT nyTem nojaMmbiea. Metog
CTPOHTEJBCTBA ¢ MpeABaAPHTENb-
HBIM  BOJIONIOHHIKEHHEM IHpHMe-
HHM Ha TPYHTaX ¢ KosPQHUHEeH-
toM (uasTpauun 1,5—3 mfeyt
1 Gosee (mecKH, JIerKHe cynecH).

CHHMKEeHHe BJaXXHOCTH TI'pYH-
Ta NpeloTBPAllaeT ero onjabiBa-
HHe, HopMaJau3dyer paboTy KoOB-
eH H OTBaJILHOTO TpaHCIOpTe-
pa 3KCKaBaTopa, YTO NO3BOJAET
eMy OTpPBIBATL TpaHiue HeobXo-
AUMOH Ir1yOGHHBLL ¢ 3aJlaHHBIM TO-
nepeynniM npouaem, Oreyrer-
BHE THAPOCTATHYECKOr0 Hanopa
FPYHTOBBIX BOJ B pe3yabTaTte HX
MOHHMAEeHHHA CIIGEﬂﬁCTH}’E‘T}'BEJ’HI-
YEHHIO YCTOHUYMBOCTH BepPTHKAaJb-
HBIX CTCHOK TpaHiilen.

YakotpaHweinslii cnocob. TpyGul yknagbipaor B y3-
Kylo TpaHuwelo (He wupe 25 ¢M) OAHOBPEMEHHO C ee OTPbi-
BOM H ¢ 00f3aTeJbHON HeMmeAJMeHHOR o0paTHON 3achiNKoil.
BosMoxHocTs paBoThl yKaszanubMm cnocoGoMm B o6pyluaio-
UHXCH IPYHTAX OCHOBBIBAETCH Ha HENpepbIBHOM NepeMeliie-
HAH Y3KOH MIeJH B NJaHe ¢ TAKOH CKOPOCTBIO, YTO TPYHT
B CTEHKaX L1eJH, YAepKHBAEMBIH cHIaMH CLEenJeHHA B pas-
pese Ha MJIOCKOCTH, HE VCNeBaeT O0pyUIHTBCH.

176



YakoTpaHweiHslii crocod CTPOHTEALCTRA OCYLLECTRIALT-
CA C NOMOWbLID MHOTOKOBIIOBOIO V3KOTPaHIIEHHOTO 3KCKa-
Batopa, o0OpYLOBAHHOTO LenHLiM, cKpcOkousumM, HapoBbIM,
POTOPHBIM WJIH LIHCKOBBLIM Pabo4yuM OprasoM.

Pabothl no vakorpanweitioMy cnocofy oCyulecTBasIoTes
C NMPHMCHCHHEM TCX #K0C CXeM, YTO Npil CTPOHTCALCTBC Apce-
HAMA TpAHWEHHLIM MHOTOKOBUIOBEIM IKCKABATOPOM.

[Ipn yakoTpaneiinoM cnocode CTPOHTEILCTBA APeHama
B Ooableil crTencHM, MeM  NpH TPAaHWEHOM, YIeaseTrcs
BHHMaHHE MCXaHH3AUNI YRIALKH APeHaKHubX TpYO H Guibt-
PYIOUIHX MAaTCpHA0D, D10 00BACHACTCH V3OCTRIO TpaHulel
H HCBOIMOANOCTLIO NPOBOJIHTL PYYHbIe Onepalid no KauecT-
BCHHOH cTHIKOBKe TpyO 1 oOKaaake nx ¢gpuantpom. B cosan
C 3THM 3JeCh HeODXOAHMO NPHUMEHATE TPYDOYVKAANNKIT ¢ Me-
XaHU3NpoBannol nojaven Tpyd H NpHUYANTEALHOH VEJa -
KOH, B KOTODBIX TPYOLl Ha AHO TPaHIicH NoamnTces no cnycK-
HOMY KCAOOY LEMHBIM AN POTOPHBIM TPAICHOPTCPOM, d TOP-

LB MOMKHMAIOTCHE (QPHKIHONHBIM DOJHKOM, THIDOLHINHI-
l.'.l"l'-:l':'-'l. HENMHBEIN HJK ]Jl:l'-lilj-"eﬁlbﬂnl TOJAKATEACM.

B CAHMHPH u Toaoanocrencrtpoe paspadoran vako-
TPAHUICHHBIH CNOCOB CTPOUTEALCTEA 3AKPLITOIO ApPCcHaxka na
OpOLIaeMbIX 3eMJAAX € NPHMEHeHHeM NoJHMepHBIX Tpvo.
Cyumnocts €ro cocTonT B YCTPORCTBE YIKOH LLCAH LIHPHHOM
15 em, oTpeiBaeMoil nenneM pabounM OprasoM cleuHaisbHo-
ro JAPCHOYKJAJUHKA, B KOTOPYIO VKJIAABIGACTCH JApeHarkKHas
naacrmaccosas TpyGa ¢ OOCHNKOR c¢ necuano-rpasHiHbiM
¢uantpom. Ilocac 310ro noJoCTh UIEIH 33HBAETCH TYJL-
noit, obpasyeMoii B pe3yabTaTe CMelWeNnHs rPyHTa, BHIHH-
MaeMoro H3 LWEAH, ¢ NeKOTOPLIM KOJHUECTBUOM BOAB, Noja-
pacMOH H3 cMmrocTH. Ilpn npokaajke apen B YCJI0BHSIX
BLICOKOTO YPOBHA IPYHTOBLIX BOJ, CCJAH FPYITL BOLOHACH LILe-
HBl, BOAY lie [10aI0T.

Metop «noaku». [Ipu cTpontenncrse Jpen nojayMexami-
3HPOBAHHBIM MCTO/OM HBIEMKY JpeHbl ¢ MOJOTHMU H YCTOIl-
YHBBIMH OTKOCAMH OTPLIBAIOT OIHOKOBIUIOBLIM IKCKABATOPOM
¢ nepebopom npotHs npoekra or 0,3 jgo 0,5 m Aas noHH-
KEHHSA VPOBHS TPYNTOBBIX BOI OTHOCHTCABLHO OTMETKH
AHA JpeHel. B oaHoMm M3 0OTKOCOB ApeHbl BPYYHYIO YCTPaH-
BaloT noaky wmpunoi 0,8—1,2 M, n1a KoTopyio YKIaALIBAIOT
(PHALTPHPYVIOWIYIO NOACLINKY, TPYOBL. 3ateM NPON3BOAAT HX
Kpyrosyio oOcwinky (uabTpylownM matepuadaom. llocae
YRJAAAKH (PUABTPa Apenbl NPHCHLINAIOT TPYHTOM, VIJIOTHHA
nasyxu (puec. 34). Hpeuw ykaajiwigaer Opuraga u3z 13—14
ue/I0BEK.
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Pre. 34, Cxema Apenaxa, YCTPaHBaemMoro MeTOL0M
enoaku». (Pazmepu B M.)

OKoHYaTeNbHO ApPeHbl 3achnamT ¢ noMoulkio Oyabaose-
POB: CHAyaJja co CTOPOHLI HEHCNOJBL30BAHHOIO OTKOCA, a 3a-
TE€M C NPOTHBOMOJIOKHON cTOPOHBL. 3acHNKa B TAKOH nocje-
AOBATEJBLHOCTH NpEAOTBpallaeT cMelleHHe YJOMKeHHOH 3a-
KPHTOH ApeHH ¢ oTKoca ocywuteas. Hepocratkamu storo
criocoGa asasioTca: Gonabluoil o6beM 3emasanbx pabor (18—
25 M® BeleMKH rpynta Ha | M JpeHHl), HH3KafA NPOH3BO/H-
TeJBHOCTh H HH3KHII YPOBEHb MEXAHH3ALUHH ONepauuit — Bce
paboThl N0 YCTPOHCTBY NOJIKH, YKJaake TpyO H QHALTpA npo-
H3BOAATCA Bpy4Hylo. KpoMe TOro, H3-3a ONJLIBAHHA OTKOCOB
OCYUINTENs 3aTPYAHAETCH YKiaajika apenaxueix 1py6. B pe-
3yJLTaTe CTOMMOCTL CTPOMTEALCTBA 1 M 3akpuiTOro ApeHa-
’Ka npH 3ToM cnocobe noJayuaercsi Beicokasa — 16—18 py6,
4 POH3IBOAHTEJBHOCTE — HH3KAA.

[TpuMenenHe NoAYMeXaHH3HPOBAHHOTO METOAA B Nocjes-
Hee BpeMs Bce Oojee orpannunBaerca. OQHako npH nepeycr-
poHCTBE OPOCHTE/NbHBEIX CHCTEM, B IIpoLecce KOTOPOro OTKPbI-
THIC JAPCHLI HCOGXOAMMO YIilyOHTh H NPERPATHThL B 3aKPLITHIE,
TpybuaThie, MeTO/ «N0JKH», OeccnopHo, OyaerT HMeTh Aatb-
nedmee npumenenne. INosromy 8 CAHHHMPH (B. H. Bep-
aauckui, Y. I0. Ilynatos u ap.) paspaGaTbiBaeTcst cHCTeMaA
MallHH JAAA MeXaHH3allHH BHIEMKH TpPYHTa TOA MNOJRY,
ykaaake ¢uabtpa H Tpyd, a Takmke obOpaTHoH 3a-
CBIMKH.

Becrpanwefineiii cnocod. 3a nocieanue roasl AJs YCJ0-
BHI BEICOKOrO CTOSIHHA IPYHTOBHIX BoA (a0 1—1,5 M or no-
BEPXHOCTH) B rpvHTax 1—3 rpynn, noapepeHHbIX OMJbI-
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BaHHIO MJAH OOpyIleHHiO, Haluea npuMeHeHHe OecTpanuied-
HBlIT Cnoco0 CTPOHTENLCTBA Jpenania.

Cymnocte Gectpanmmeiinoro cnocoba cTPOHTEILCTBA 34-
KJAKUAETCA B YKJAaAKe HenpepwiBHOIl JApeHa:KHOH TPy6u M
¢buNLTPOBOrO MaTEpHaaa Ha AHO LLEJH, TPOPe3aeMoil B rpyH-
Te Ha HeoOXOAHMYIO rAy0OHHY ¢ NOMOLILIO accHBHoro pabo-
Hero ﬂpl"ﬂ][iﬂ_. Bo3MOKHOCTE NMOJHOH Mexa HHZALLHH NpOllecca
VKJAQJKH IPEHB! B IMMHPOKOM ANHaNa3oHC THAPOrCOJI0Tr HYCCKHX
YCJAOBHI, BHICOKaA CKOpocTh veaaixy (500—2000 m/fu), npo-
CTOTA M HagemnocTh pabouero oprana BHIFOAHO OTJAHYAIOT
GecTpaniueliHuil cnocof CTPOHTCILCTEA OT TPAAHUHOHHLIX —
TpaHwWweRnLIX. 31ech uenecoobpasHee HCNOAL30BATH THOKHE
NAaCcTMACCOBHIC Tp}’ﬁlﬂ C CHHTCTHUYCCKHM HJH MCCHAHO-Tpa-
BHHHBIM HABTPOM.

OchoBHule npeuMymectna  Gectpanmeiinoro  cnocoba
CTPOHTEJNABCTEA — NPOCTOTA KOHNCTPYKILHH arperaTd, BOIMOH-
HOCTL OTPHIBKH Weal Ha GONBUINX CKOPOCTAXN, HCUHCIAEMBIX
COTHAMM METPOB H Aa’)Ke KIJOMETPaMH B YaC € OJHOBPCMCH-
HOH ykmagkoil TpyG B 110661X (B TOM YHCAE H ONALBAKUIHX)
rpyHTAX.

Becrpanweiinnii cnocob NMO3ROIAET NOANOCTLIO MCXAHM-
3HPOBATh NMpouecc VKAaakH aperel. On Gouee uem B 10 pas
YBEJHUHBAGT MPOH3BOAMTENBHOCTL Tpyaa H B 2,5—3 pasa
CHH¥XACT CTOMMOCTh CTPONTEALCTRBA TIO CPABHCHHMIO C NOJY-
MECXAHH3MPORAHHLIM. YPORCNL KOMIJEKCHOl MeXaHHIAIN
NpH 3TOM crocofe Bo3pacTacT B 3aBICHMOCTH OT KONCTPVE-
unn ¢puasTpa o 95—98%.

Iaga GectpaHweiinoro cnocofa CTPOUTCABLCTEA ApeHAMa
B IeCYAHbIX, CYNECYAHLIX TPVHTAX ¢ KO3(rpHIHEHTOM (PHABT-
paiun K>1 mfcyT Momer OLITL TPHHATA TAKAT KOHCTPVK-
IHA APCHBI, B KOTOPOH MOJHITHACHOBBIC rOMPHPOBAHIIEIE TPY-
6e1 amamerpom 6375, 90, 110 u 125 mm oGMmaTHBajoTCH
B KavyecTBe (PHILTPA CHATETHUECKON TKAHbI0 (CTCKIOTKAaHD,
CTEKJNOXOJCT, KanpoH). [lad cyrjHHNCTHX W APYTHX BHJAOB
FPYHTOBR € Menblell BOAOMPONNHLASMOCTLIO TNpPHMEHAETCS
ApeHax ¢ yBeanvenntimM 3pPexTUBILIM JHAMETPOM 3a CcueT
HCIIOJB30RAHHA B KavecTRe (MUALTPA eCTECTBEHHOH MecuaHo-
rpaeuiHOR cMecH. Pasmepul puanTpyiomeil o6CHINKH COCTAB-
asior 20330 eMm.

IMocnepoBaTeNBHOCTE BEINOMNCHNA Onepaunii npi ocy-
IECTBJACHHI TCXHOJOIMYCCKOTO TWpPOICCcd  CTPONTCALCTRA
apenaxa Oecrpanwefinmy cnocoboM aHaaoriyHa TpaHueli-
nomy cnocoby. Ilocae noaroToBkH Ttpace Gecrpanuehnuiil
IPEHOYKNAJUHK 3aJHHM XOJ0M MO MNOArOTOBAEHHON Tpacce
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NMOABE3AKACT K YCThIO # onvcKaer paboundt opran Ha Tpebye-
MYI0 FayOuHy B CNCUMAJLHO NOATOTOBACHHBI 3aX0aHOH
wypd. 3atem ApeHaMXHYID TPyOY NPoONyCcKaloT Mo CHYCKHOMY
Aeq00y uepea pafounit opram M 3a8KOPHBAKT ee KOHCL 1A
AHe wypihpa. BRaoyalor paGoyuit X0/, 1 APEHOVKIAAYHK Ha-
YHHAET ABHAMEHHC 10 Tex Nop, noxka paboduil opram noJ-
HOCTbIO He BHeapuTes B rpyuT. [locne 3Toro apumcnune npe-
kKpautaerca. Dyukep apenoykaaainKka 3arpyaior necuyaHo-
FPABHIHOH CMCCBIO, H APCHOYKAAAYNK YKNAABBAET ApeHan-
HYIO JIHHHIO A0 TeX Nop, NMOKa He H3pacXoayerca 3anac
(pHABLTPOBOro Marcepuana B Gynkepe.

Jarem Becek npouece nopropacted. Ilo oKOHUaHEH VEH-
Jdajiky padounil opran nepcBOAHMTCH B TPAHCOOPTHOC IOJIO-
JKeHHe I APeHoVKIAAUHK llepee3xacT Ha Hopyw tpacey. [y-
CCHHILAMY TPAKTOPA-TAraya NPOH3BOJHTCH 3AKATKA LICIH 34
4—b6 npoxoa0s.

BeerpanweinbiMi  APCHAMKHBIMH  MAIIMHAMH  PEKOMCH-
Jyercsl 3aKIaAnBaTh TOMLKO ApPeHu-ocywuTenn. Paborath
MAUIHHK HAYHHAIOT OT OTKPLITOrO KoJdekTopa, 3aray.asas
paGounit opram b OTKOC Ha HeROXOAHMYIO TAVOHHY, HJIH OT
3AKPLITOrO KOJJMCKTOPaE ¢ NPeRAaPHTEILILIM OTPLIBOM LIYp-
ta ana sarayOaenng paGouero oprasa.

Mammasl gas erpoutenneTBa ApeHaXKa
B YCTOMYNBHIX M TIOJBCP/ReHHBIX
00pVIIeHHI0 IPYHTAaX

ALt CTPONTCALCTBA JIPCHAXKE HAa OpPOIIACMBIX 3CMJAAX
B ycrtoH4unBeix rpyurax B Corerckom Colose u 3a pyGesonm
NPHMCHAKTCH CHCUHAILIBLIC MAWHHE — 3KCKABATODLI-ApE-
HOYKAAMHKH TPARWERNore i y3korpakucisoro tunos. Oc-
HOBHOH napaMeTp APEHOYKJIAAUHKOB — I1yOHHA OTpHIBae-
MOi Tpanuey — Koaebaeres B npejesax or 25 10 4 M, 1 2a-
BHCHMOCTH OT MECTHHIX VCJIOBHH H 33JaHHON HOPMBI OCy-
weuuA. [MlupuHa oTpwbacmoil TpauuicH Ias TpaHmeRnbIX
MaWwnH ¢ paboyiM OpPraHoM KOBUIOBOTO THNA MPHHHMAETCH
Goaee 0,45 v (oOniyro 0,6 M). 3a KavecTBOM VHKJIAIAKH, CTh-
KORKH ApeHamHLIX TpyO 1 oOCHIMKH UX DHABTPYIOLUINM MaTe-
pHanoM caeaut paGouni-TpyCoyvEIANMHK, HaXOAIHNHCSH
B Oynkepe apcHoyknajiunka. [1pu yakotpanweiinom crnocobe
apenazuue TpyOL VKAaAMBalOT B TPAHWCH, OTPLIBACMBIC,
KaK Npasujo, ckpeOKOBLMHI pabotuMit opranaMun MHOTOKOB-
HIOBLIX HENHBIX WIH POTOPHBEIX 3KCKABAaTOPOB.
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MexanusupoBanHaa YKAAJKa FOPHIOHTAJILHOrO 3aKph-
TOrQ JpeHama Ha opowaeMux demaax CCCP pnepsble na-
yaja OCVILeCTBAATLCH B 1957 T. APCHOVKAAAYHKOM KOHCT-
pykuni NosogHocTencrpos, JT1a MAlIMHA NMPeACTABIRAA CO-
Goft MIOrOKOBIUOBHI TpaHwefnsll 3sxcxkapatop 3ITY¥-333
C HABCILUCHHLIM HA HETO NpUCnocobJCHHEeM JA8 0JHOBpPEMeH-
HOH VKJAAKH JAPCHAMHBX TpYD HA ravOHHY 2,0 M H noanoii
o0chNKN QHALTPYIOUINM MaTepHasoM B JBa cioa. Ona nme-
A2 PAS KOHCTPYKTHBHLIN HCAOCTATHOB.

CAHHHPH e tecHom corpviaunuecrre ¢ [osoa”ocTten-
CTPOEM Ha OCHOBC 3TOH MALUHHLI CO31a) CCPII0 APEeHOVKIAI-
yiukor J1-251, J1-301, [1-351 Ha 6Gasze axkckasatopa 3ITV-353
i ITY-354 co cnennanbHBIM NPHIENHBM 000DV 10BAHICM.
TpyOu B 9THX APCHOVKIAAYMKAX NOJANTCH NPHHYAHTENRHO
MexaHH3MoM, pafoTalolWiM OT Bana oTdopa MOIHOCTH. ByH-
Kep YCTANABAHBAETCS 1A XOJOBYIO TEJEMKY, a HC HOJBC-
WIHBACTCA K TRANNEHHOMY 3KCKABATODY.

B TypKMeHCKOM HHCTHTYTC THAPOTEXIIHKHN 1 MeTHOPAIHH
Apenoykaaguuk JI-251 61 HCCKOABKO MOJEPHH3IHPOBAH.
B naane 3aanas vacrts Ovuekepa wseer sujg tpanernu, [Te-
peiaHan HacTb OVHKepa AJduHol 0,0 M HMCCT LPSMOYTOABHYIO
dopmy, TAK Kak Haxojaameecs BOAN3KW oT 3a00d TpaHIC!H
KOJMHYCCTBO 00BaJIBLUICTOCA TPYHTA He3HaunuTennHo., Tpane-
HeHaAaapHaa hopMa NO3BOJSICT CHH3NTEL AABJCHAE TPYHTA HA
ero CcTeHKIl npu ofpyicauy Tpanien, Kodes Xojl080f yacTtu
Oyukepa s coxpanenus padouero nofoxeHdsa npu odsa-
Aax 3a cuer A0GaBJACHHA IONOJINHTEABIHX 000100 YRCAHYC-
Ha Ha 0.7 M © paBua 3,6 m.

I'CKDB no uppuramun na ocHose Bcex 3THX paboT cosia-
no apenoyraagunk 2/1-3,0. 3a Gazy npuHAT cnenua’bHbI
TpaHwecKkonareah ¢ padounM oprasoM B BHAE KOBLIOBOI
nenyd. Ero xojoBan cicrema Gojce MOUIHASA, B Hell HCMOJb-
30BaHLl A1¢Taan i v3ael oT Tpaktopa T-100. Ouna uMeeT Melb-
mee YAeNbHOC BaBAeHHe Ha TPYHT. byHKep apeHoyKaagunka
HAaBEUICH HA KOBUIOBYIQ PaMy, 4TO YJAVUIIACT TpancnopTa-
GenbHOCTE MalIHHL W ee BBedenue B 3a00ii. On pasaench Ha
TPH OTCEKA: B NCPBRI M TpeTHH 3acbLilaiT (MUABTPYIOWHA
Marepuan Ajas Kpyrosoit ofcwnku aApeHaxuoil 1py6ul, a BO
BTOPOM HAXOIZHTCH ONepaTop, cjaeisulnil 38 KadecTBOM VK-
Najaku TpyD, nojaBaemMnx Ha IO Tpaulen no xeaody Apy-
FHM ONEPATOPOM, CTOSIHM Ha miaowaake, JIpeHoyvKkIaaunk
MOMCT YKIAABBATL TPvOR ma ravouny 1o 3,0 M. On cHaG-
HEeH OODBOAHEIM TPAHCHOPTEPOM M8 3aCLUIKHI TPaHINeH cpa-
3y e nmocie ykaaaxd tpyvh. Ipn neoGxoanmocTi oGroaHoi
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TPaHcmopTep MoxeT GBIThb OTKJIOUEH, H TPYHT ¢ MOMOUILIO
GokoBoro Tpaucrmoprepa cOpachiBaeTcsi B OTBajg cjesa mo
xoay ApumxcHnda. Mawuna paboraer no cniasHpoBaHHOH NO-
BCPXHOCTH:

[IponssoauTeaLHOCTL MalinuL okoao 200 M B cmeny, ee
o6caymueaer 3—4 yenoncka.

Beecolosnblit HayuYHO-HCC/ICAOBATENbCKHIT HHCTHTYT 3eM-
nepoifinoro smammnoctpoenns (BHHUHM3emmaw) coemectho
c EPHI—IEHH!‘-‘I 3aBOAOM HOpPOMHBIX MAlllHH CO3]4a/1H KCKaBa-
Top-Apenoykianuuk JI-658. PaGouuit opray mamune J[-658
C MONYKPYFJBIMH KOBUIAMH TO3BOJSICT OTPLIBATH TPAHLUICIO
rayOuHoit no 4 M npu wHpnee 0,6 M, Mlsurarens, npusox
pafouero oprada, 3Be3J0MKH TYDPACHOrQ Bajia, KOBUIOBas
[lenb, BCPXHASL paMa W TPAHCTIOPTEP 3aHMCTBOBAHLL OT IKC-
kapatopa ITVY-354. B xonoBo#t wacTH u TpaHCMHCCHM NpPH-
BOAa X0Aa HcnoJas3osaHul geranu tpaktopa T-100M u Tpy-
Goyknanuuxka -804, Heuratens u xabuua 3aUMCTBOBAIIH
y Tpakropa K-700.

Byukep no KoHCTPYKUHH mAeHTHYen GYHKepy APEHOVK-
naguuka 2J1-3,0, Ho noaBemicH K pame, KOTOpas ONHPAaeTCs
Hepes ﬂEDTlIHHJhHHﬁ WAPHHD H NCPCOAHIOW paMy Ha THra,
a uepe3 ropH3OHTAJLHBIH WAPHUD 3a1HCH ONOPH ¢ MOMOLULBIO
"IBYX FHAPOLMWJINHAPOB — Ha KoJccHYID TejewxKy. Kaperka
¢ HANPaBAAIoONHM JABYTABPOM HE MO3BOJAET PACKAYNBATLCSH
OVHKepy BAOJbL MPOAMVIBHON OCH APCHOVKJIAAMHKA.

Bynkep-TpyOoyKaaIulK ecTKo Kpennutcs K padodemy
oprady. ByHKep cocTONT M3 CNVCKHOTrO JOTKa /A MOAauu
Tpy0 HA AHO TPaHIUCH, OTCCKA And GHILTPVIOUIEro Mare-
pHANa M CCKUHH ANSA KOHTPOJIA KauecTBa CTLIKOBKH Tpyo.
Bynkep sarpyxaercs (uAbTPYIOLIHM MAaTepHaJoM Hemno-
CpejCcTBeHHO M3 caMocBanoB. MerasHueckie uWHTH, pacno-
JOMCHHLIE CO CTOPOHBI 3arpy3kH, nNo Mepe BHIAYGJIeHHA
CABHIalOTCA K NPOTHBOMOJIOMKHON CTEHKE, UTO TO3BOAAeT 3a-
rpy;arb OyHkep caMocBana npu JwoboM ero NojJoxeHun no
BLICOTE.

Hpenovknagunk JI-658 ocHalleH aBTOMATHYECKOH CH-
CTEMOH BHIJIEPKHBAHHS 38/1aHHOrO VKJIOHA JIpeHE!, paboralo-
el OT KOMHPHOTO Tpoca.

Pa6ouynit opran ¢ OyHKepoM-TpyOOYKAAAUHKOM TIOAHH-
MaeTcAa H onyckaercst AByMa OOKOBHIMH THAPOUHJHHAPAMH
MJIVHKEPHOro THNA, KOTOpPLIE BO BpemA paloTel NEpeBOJiAT-
¢ B ¢naasawuice» nogoxdcume. Iliocko-napanienbHoe
ABHIKCHHe pafodero OpraHa OTHOCHTEJLHO TAraua oGecre-
YHBAETCA ABYMS ABYXLITOKOBHIMH THADOUMTHHApPAMH. ITO
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MO3BOJIAIET MPH HAJHYHH Ha JIPCHOVKAAaJAYHKe aBTOMAaTHUE-
CKOH CHCTEMBI BEIAGPKHBAHHA 3aJalHOrO YKJIOHA OTKAa3aTh-
CSl OT KOPPEKTHPYIOLICTO yeTpoieTRa.

Ha mammne npuMeHsIOTCA cNCiHaJbHbIe WenH pabodero
oprana ¢ waroMm 20 mm. CaMoouHLaWHecs KOBWH HMe-
10T NOAYKPYRIYI0 pexylylo Kpomiky, Huoausuayaabnwle
OYHCTHTC/H IdKpPbIBAIOT Hﬂ}HﬂHﬁ KOBLI CBCpXY, 4YTo NO3BO-
aseT paboyemy opraHy nNofHHMAaTh H3 3a60d IPYHT, cMeLIaH-
HBLLH C BOOOH.

IKCNePHMEHTa ] bHBI 3KCKaBaTOp - APCHOYKAAATHK
H-658M cospan na Gase apenoyknajunka J1-658, y xoro-
poro Obl1a mepepaloTana KOHCTPYKLHSI HaBeckH TpyGOykK-
JajauHKka Ha pabouHii oprad M NpHMEHEeHa HOBas CHCTeMa
dBTOMATHYCCKOrO YIpaBaeHHd.

Bynkep-Tpyboykaaaunk pa3GopHEii COCTOHT H3 BepXHei
H HHMKHCH CEKIHH, coeuHseMblX Ooatamu. KoHCTpyKuHA
TPYDOYKIaluHKa NO3BOJSACT YKJAAALBATL pacTpyGHbie n
rMajKHe KepamHuecKHe apcHaxusie TpyOn  AHaMeTpOM
100—200 mm. I1pu paGore ¢ raaakumu TpyGamu Ha BepX-
HCH CEeKUMH yCTaHABJIHBaCTCH NpHcnocobieHde aas obeprt-
KH TPy0 CTEKNOTKAHbIO,

TpyGoyKaa ik HMeeT TPH OTCCKA: OTCEeK AMA YCTAHOBKH
CIYCKHOrO JIOTKa, OTCeK ANf (HAbTPYIOUICro mMarepHala H
IKCNEPHMCHTAMNLHBIT OTCEK Ans Ha0MIOACHHSA 3a NPOUEccoM
YKJIa1KH,

JKCKaBATOP-APCHOYKAAAMHK J1-6594A, CO3/laHHBIM
BHHH3emmawm coBMectio ¢ BpsaHcKiuM 3aBOJOM JOPOXK-
HBIX MallHH, TpeAHasnauycH A0 CTPOHTC/ILCTBA T'OPH3OH-
TAJALIOro Apenaxa rayOuHoi 10 4 M H3 KepaMHueckHx Tpyo
¢ BHyTpeHHHM gHaMerpom 100—200 MM ¢ ogHOBpeMcHHO!
H30MAUHEH HX Mecuano-rpasHilbM $UALTPOM H NOCACAYIO-
e sacelnkoil Tpanwen rpyHrom. On  Mmoxer paborats
B YCTOHUYHBLIX H B 00pywalomuxca rpyHrax. CocToHT H3 T4-
raya, pabouero o0OpyAOBaNHA, TPAHCMHCCHH, IOMEPCYHOTO
H NPOAOJLHOTO TPaHCNOPTEPOR, MOABLEMHOH pambl, Tpy6o-
VEJAAYHKA, 3JCKTPOrHAPOCHCTCMBI H TATOBOH JeGegKH.

Tsarau npeacranaser coOoit ABYXI'VCCHHUYHYIO TEJEHKKY,
Ha OCHOBHOH paMe¢ KOTOPOH CMOHTHPOBAHW CHJIOBas ycra-
HOBKA TpancMuccHd, kabuHa malnbupcTa o padouee obopy-
posanue. Pabouynit opraH HaBelUIMBAaeTCs Ha TArau nocpeg-
CTBOM JABYX PBIYAroB, MOJOMKCHHE KOTOPHIX MOXMHO H3MCHSATh
OTHOCHTE/JBLHO TAraua ¢ NOMOUILIO THAPOUHJAHHAPOB., JTHMH
e ruapouHannapamMi pabounii opran ¢ TpyGoyKAaAuHKOM
NEePeBOJIHTCA H3 TPANCNOPTHOro NOJOMXKCHHA B pabouee H
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HaoGopor. [Ipu paGore OHH HAXOAATCA B «IAaBAIOLIEM» MO-
JIOMCHHN,

[Toaremuas pama — OCHOBHON HeCYIHil H TAroBblii 3J7e-
McHT TpyDoykaaauuka. Ona wapHHpHO 3aKpenisercd ua
paGouem oprade H upu pabore KpeuluTcs AOMOJHHTENbHO
ABVMA TATaMH.

Jlns Havaasnoro zarayOienns paGouero oprala noabem-
Has pama BMcecTe ¢ TPYOOVKIAAYHKOM MOMKCT ObITh NOJIHATA
ruppounaanapamy. JlonosHureasHsle TACH IpH 3TOM OT-
COC/AHHHIOT,

Hpenoyknanunk J1-659A ocuallen tpems cHeTemMaMu yii-
paBjacins p-ﬂﬁﬂ'—[l!M aprabosm  H 5}1“{[‘:[}{]['-1“Tl'.'l}‘ﬁf.l}’ﬂu'lil,ﬂ,'ﬂfl-
KOM:

CHCTCMA aBTOMAaTHYCCKOrO BLIACPMKHBaHHA 3aJaHIOTO
VKJIOHA AHA TpaHlleH BKAIOUAeT NynoBoH gaTuuk ¢ GeCcKOH-
TAKTHLIMIL JCMCHTAMH, BTOpHUNGIl npudop, Nyaet ynpas-
JENHA, ABa 3JCKTPOrHAPO30JIOTHHKA H HCIOJHHTCALHLIA
FHAPOUHIAHHAP;

CHCTCMA ABTOMATHYECKOrO NOAACPAAHHA 34, 1aHHOTO Y4
Ha K JTOH A 113{3(}‘!0?{} OpraHa K TopH30OHTY obecuneynBaeTr Mno-
CTOSIHHOC 3arayfacnue ¢ noMomplo gartunka «[Ipoduns-1»
M NPUCTABKKH €O cTpesodHslmM npudopoM. CHraaans pacco-
IMACOBAHHA 3TOH cucTeMBl OTpadaTHIBAIOTCS THAPOUHIHEA-
paMmu,;

CHCTCMa KOHTPOJAS YroBoro nonoxcuus Oylkepa-Tpy-
DOoVKJajJuHKa B TpaHlluce BbIOJAHEHA aHAJOIHYHO CHCTEME
AAS NOAAEepKaHHA NOCTORNNOro yraa uakiaowa paboucro
opraHa. Ynpasaeuue OCYIIECTBJAACTCS BPYUHYIO, MO CHETO-
BOH cHrHaanzauud. CHruaa paccorjaacoBaHisi NpHHHMAacCTCA
MallHHHCTOM, KOTOPbHIi HPHBOAHT CHCTEMY B PaBHOBCCHC
THAPOLHIHIIAPOM.

KFIEH-ME TOTO, HA ﬁ}-‘ilHE[‘JE-TP}'ﬁﬁ}-‘HJIHJ'I.T[HHE EMDHT[IPﬂHEIIﬂ
MEXAHHYECKAH CHCTEMa JJsT BH3VAJIbHOrO KOHTPOJSA B3aHM-
HOrO NOJOMKeNHs pexylleii kpomkn pabodero oprada H
ONOPHOH JBIXKH,

i” pesyJbTaTe MOJEpPHH3aUMN 3KCKAaBaTOpa-ApPCHOYKIAIL-
ynka J1-659A OGuvina cosfnana mawmwnna f-6595 ¢ noBuiLICH-
HBIMH TCXHHKO-3KCIAYATALHOHHLIMH [OKA3ATETAMH,

CaiejlveT OTMETHTh, YTO MOAGIH JAPEHOYKAa/MHKOB CePHH
J1-668, J1-659, xoTa H NO3BOJISIOT OTKAa3aTbes OT YCTPOHCTBA
«KOPHTa», OJHAKO H3-3a CROCH caoxnocrn, Gojee HH3KOM
HAACHIOCTH V3108 H MClblUcii TpaHcnopTabeabiiocTH HMe-
10T TOAOBYI0 NMPOH3BOAHTCALHOCTH HH¥Ke roJoBOH NPOH3BO-

JUTCILHOCTH ApcHovKaaaunkos J1-3,0, paBuoii 35—40 kM.
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NSO APenoyiIa 1K \ P [Eh

f — noanecka Ovigepa:; ¥ — A dn "".:

GynKep; & — cxpebkn a8 na- e |
CLINKNE  F — (e Koo B ;'-' — . _L : -

Waaw B- W, va i .

§ — neine; & — Gapadan 3.8
TRV,

CTponTeareTno 3AKPLITOTO  JAPCHANA W3 M1ACTMACCH-
BhEIX T]'l".ﬁ \ElxﬁT}h][I]I[EIIHI:IH CHOCOOOM ﬂ[_‘}-'[ILEC'I'HJIH[‘T{‘H
¢  nomoueio apenoveadiunka  JAUI-25]1 KoHCTpyKUHH
CAHHHPH n ril’JL'l,llIUEIE*IlLT[}UF[ ApcHoyRAaAuUNK paspa-
Ootan mna OGasc Tpanweiinoro skckaparopa ITV-354
(pue. 35).

Powunit opran npegerasaset codoii BTYI0UHO-POANKO-
BYIO HCME € JIBYX- H TPRCXPCIUOBBIMIT DEKVILIMI 3ACMCHTA-
mu. [leaepesnstit opran HaBepxy oBopyAoBall KOKYXOM A4
NPHCMA BLINVTOrO PYHTA 11 HANPaBJICHUS Cro JLIa pasrpys-
KH Ha Ocpumy utean. lNpusoa powniero oprana ocylulecTsIA-
€TCS OT TYPACHOTO Balla 3KCKABATOPA MCPR3 IENHYD nepe-
Jauy.

Iaa mpeaorspauicHna ofpasosBanng cBoaor (ILTPyYIo-
LIEro MaTepHadd HENPEaBAsouas H1acTh OVHKepa-yK1aJuHKa
BBIIOJHENA TaK, UTO NPOXOANOC CCUSNIC BIH3Y OOILIIE, YeM
HaBCPXY, TO CCTh GOKOBLIC CTCHKI HAKJONCHET BOBIYTPL.
B HumueA uacTn nepegHell cTeHKHM  OYHKEDa yCTaloRael
HONC-MOADOPLULHE, A 32ANNC CTCHKH otcekos (no xoay) obo-
PVAOBAHLI IJIAHHPOBIUTKaMH (PHALTPYIOUICIO MaTcpHaJia,

X010BOC YCTPOHCTBO COCTOHMT H3 OCH ¢ ABYMS KOJCCAMH,
000pPYAOBAHHLIMH YCTPOHCTBOM 8 OUHCTKM HX OT TPA3N.
Pama xonosoro obopyaoBanns csapuoli KOHCTPYKILHH. C no-
MOLLLIO NAJLICE olla cocauncHa ¢ pamoil nanccku. Koner-
PYKLUHA KPCILICHHA TaKas, YTQ LUpIL [NojbeMe Oprada
B TPAHCMOPTHOC NOJOACHHC PaMa Xo0/j0Boro verpoiicTea
C KoJIecaMH MoBopaullBaeTcd BOKPYT NaJiblIles H CKIaanipa-
etcd. K ocn xojaosoro obopyaosaniisa npHKpenaens ckpedx
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Texunueckue XApaKTEepHCTHKH T]JHHDJE“HBII ApeHAMHABIX MallHH

31-3,0

I-658M

-6896
(0-659A)

Tun Mammo

JKCnayaTanionnas npo-
HIBOAHTRARHOCTD,
M/cMeny

PaaMmepul Tpadmen, M:

rayGeuHa
HpHNIA

PaGoumii oprau:

HHCAO KoBel
BMECTHMOCTL KOB-
mei, n

CKOpPOCThL KOBILO-
BOH wenu, M/c

Cnocob nulaepusalig
JalauHoro yxaona

PaGouas ckopocTs, M

TpauncnoprHas cxo-
POCTh, KM/u
BuecTHmocTe Gyukepa
A PHALTPYIOULETD
MaTepuana, M
Cpeanee yneauHoe
JlaBleHHe Ha rpyHrT,
I[la
["abapHTHBIE pazMepsl
B TPAHCTIOPTHOM [0-
ACKEHHH, M:
AAHIA
IHPHHA
BRICOTA
Macca mawmmuu, T
O6caymHBaloWME nep-
COHaAa, Hea.

Camoxonnstii ry-
CeHMHHLIH ¢
noaynpuuen-
HuM OvHKe-
POM-YKA3 AYH-
KOM

No 200

o 3,0
0,6

& |

1,17

[lo ennaunposan-
HOMY ®KODBITY»
8 cropocTeil
14,2+132
8 cropocTeil
0,46--7,0
2,0

Camoxoanuit rycennyunii
C HABECHBIM OyHKepOM-

YEIAATHEOM
100 200
'_l_-LU. 4.“ Jﬂ'4|1{_4lﬂ]
0,8 .
26 19 (16)
70 53 (65)
0,617; 1,063; 0,96
1,23
[To wonupuomy | [lo konkpuo-
TPOCY My TpoOCy
8 ckopocTeit | 6 ckopocTei
51,8+453 304113
4 ckopocTH | D copocTei
1,380+-3,8 1,42 3,44
4,0 3,9
0,58 0,56 (0,53)
13,4 19,6
5,5 5,9 (4,6)
4,3 8,2
43,0 40,5 (32,65)
4 4

Ana o0paTHOM 3acHiIKH LICJAH BHIHYTBIM M3 Hee TPYHTOM.
Of6ecneueHa BO3MOXKHOCThL PeryJHpOBaHHs IOJOMXCHHA OT-

BaJIOB B BEPTHKAJLIOH NIMIOCKOCTH.

Bapa6Gan ansg GyxXTol mjacTMaccopuX Tpyd CBapHOMH
KoHcrpykuun., [lepepussa crenka cro cbemuad. bapaban
YCTAaHORJICH BOHEPEAH SKCKaBaTOp4d Ha crneuHaJablioM KpPOH-
IITEHHC Ha MOAWHIIHHKAX CKOTbKEHUS,
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IIpH nOMOUIH IMETeBHIX JAPEHOYKAAITHKOB MOCTPOEHO
yyTh Gosiee 30 xm onuITHOrO Apenaa M3-3a leaoro paia
KOHCTPYKTHBHBIX HEAOCTATKOB MoAean § OblcTporo H3xoca
PeMKYLULEH Henu. _

H3 3apy0cKinix Tpariel X APeHOYKAa40UHBIX MalIHH
npejcraBager nutepec ApeHoyikaaaudHk Buckey 411-Ajl
(CLOA), cneuuaasio npeanasiaueiiiuii 418 cTPpoRTeAbCTBA
ray0oKoro gpeHaza.

Maumust 1 00opyjoBaHHE A CTPONTCIABCTRA

JpeHa;ka B YCIAOBHAX BBICOROro CTOAHI
TPYHTOBBIX BOJT

,H...'l!rl CTPOHTE/ABCTEA 34KPHITOro JApcHaxXd B VCIAOBHAX
BHICOKOIO CTOSIHHA FPYHTOBLIX BOJX MOAYMEXAHHIHPOBAHHBIM
METOAOM B KauecTBC OCHOBHBIX MEXAHH3MOBR JJf BBIEMKH
FPYHTa NPpHMEHAIOTCH OAHNOKOBIIOBRIE SKCKaBaTops ¢ pa3-
JIHUHOH CMKOCTBIO KoOBWA, a A obparnoil 3acuimKH Aapc-
HaKHBLIX Tpanmci — 6YyabAo3epH.,

s CTPOHTEABCTBA ropH3OHTaMALHOro TpyGuatoro ape-
nHaxa rayonnoil jo 2,8 M B 0OBOJAHCHHBIX H HEYCTOHYHBBIX
FPYHTAX H-.'-]}"[ll'l'.]"Hl:.‘.{‘.:]E,ELUHHTL‘JIi:-IL"l{HM HHCTHTYTOM CTpOH-
reqabiioro npouspofcrsa (HMHCIT) Iocerpos ¥YCCP cos-
Mmecriio ¢ ['CKB no uppuraunn I'aasepegasupcoBxo3cTpos
paspaboTaHa KOHCTPYKUHA LIHCKOBOro JApPCHOYKAAL4YHKA
BIITY-4.

Malnna npeaHasHadena AA8 YKIAAKH FHOKHX BHTBLIX
ANHHHOMEPHHIX APEHAMHLIX Tpy0 H3 NOJHBHHHJXAOPHAA
anamerpom 100, 125 1 150 MM ¢ HHILTPOM H3 CTCKIAOBOJIOK-
HHCTOrO pYJCIHIIOrO MaTcpHana.,

Hpenoyknajunk obopyvAOBaH IIHCKOBLHIM pafoynm opra-
HOM, NPHHUHN JAEHCTEMA KOTOPOro OCHOBAIl Ha pe3aHHH
rpyura Oe3 obpazopanns tpawwefl, Buyrpn noJoro Baaa
IIeKa pacnodaoieHa HeNofIBHKHAa Hanpaeadiomwas Tpyoa,
H3oruyrasi B HuMHell yactT B BHae xoaena. [lo nei npu pa-
foTe JApeHOYKNAAUMKA nOpOXOAHT gpenaxnag Tpyba u3
[IBX ¢ ¢uawTpoM B yrJIagubBaercs Ha AHO Npopesaemoil
LLLEJTH,

ITa MallHHA 1I0Ka MMEeT 3HAUHTEeNBHEIC KOHCTPYKTHB-
HBIC HEJOCTATKH, KaK 1 LLI,EJE‘EUIE ,'_'[]Il'l!:I]'!Iill';.f'llii.-'l.'-fi,’I:}J!]-[ll..'+

Bechma nepcnekTHBHBIMH H BHICOKONPOH3IBOANTCABHBIMH
MaUIHHAMM, NpHMENAEMLIMH B CI0KHBIX rHjporeoJjornue-
CKHX YCJIOBHAX (BBICOKOE CTOAHHE FPYHTOBLIX BOj|, HAJHYHE
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BOJOHACHIUCHHBIX TPYHTOB, NOABEPIKEHHEIX OMJILIBAHHIO
H Ap.), aBasoTca Gectpaniuciiibie ApeHoykaaauHku, Pabo-
UHI{ Opras — NaccHBHBI HOM,

[Mposeaennsie BHHHUIMM neeaegosanua nokasanu, uro
npH GecTpanlUCHHOM CTPOHTE/bLCTBE ApPeHa)Ka Ha opouae-
MBIX 3CMJASX 3((peKTHBHee cTyneH4aTwlil palouHit opra.
CooTHOUIeHHE MEKAY MaKCHMaJbHOH IIHPHHON pesyLLei
KPOMKH H rayOuHOl pe3aHusi nozbHpaeTrcda JAAA Kax ol
cTynenn’ Takum oOpaszoM, yToOLI YNJIOTHEHHE TPYHTA NPH
Npopes3anny WegaH GB0 MHHHMAMBHBIM,

[Ipn pesanuu rpyHTOB CCTCCTBEHHOrO CJOXKEHHS Mo Iay-
EHHE eJaH MOMKHO BLHASIHTDL T[.'.III 30OHDLL, pHJ.'IHl[HIﬂLllHDEH
Mexay coboil xapaktepom Acdopmauun rpyHTa ot Jo6oBOi
KPOMKH pabouero oprana. B nusneil yactun (3ona yniaorhe-
Hust — Hyny)  TPYHT noaBepraercst  ynpyro-niacTHUHOMY
CHATHIO 1 YINIOTHAETCH B CTEHKH H JHO liean. Hanmenbluee
CONPOTHBJIEHHE PE3aHHID B 3TOM chayude MOXKer OblTe Joc-
THTHYTO NPH BCPTHKAJABHOM NOJOMEHHH PCMYLEH KPOMKH
(yroa pezanus 90°) w npupaunu efl saoctpenHoll GopMHl
(yroa 3aoctpenusa 45—60°). B cpeaueit (nepexoguoi —
Hyep) 30He HAUHHAET CKA3BIBATHCH BJAHsHHC OTKDBHITOI MNO-
BepxHocTH rpyHTa. Mvenno B 3Toil 3one noj BosgelicTsHeM
pexyuieil KPOMKH NPOHCXOAHT OTPBIB HJIM CABHI' BIEpejH-
W Bbillefexalleil Macchl rpyHT4 B CTOPOHY MOBEPXHOCTH
seman. Haumennuee conporusacuue pesanuio obecneyusa-
€T peXyulana KpoMka ¢ yraom pesands 30—36° u yriom 3a-
octpednsa 180° B tperseit sode (30Ha puxacuua— Hp),
HENOCPC/CTBEHHO NPHMBIKAIOUIEH K TOBEPXHOCTH  3€MJIH,
cnepeau u ¢ GokoB pabGouero oprana uabalofaeres Jadb-
HeHIIHA Briop o ApodJeHHe rpyHTa, yiKe CABHHYTOrO B ne-
pexoaHoit 3oHe. ONTHMAABLHBIM YIJI0M pesanua Aad 3Toit 30-
HBl ocTaerca yroa 30—36° npu 3a0CTpeHHH pPeXKylLLel KpoM-
ki 45—60°, Takum paGounm OpraHoM B HacTosllee Bpems
obopyayiorcsa GeeTpanueiinbie aApeHovkaagunky BIAM-301A
(puc. 36).

MunnmanbHas 3HEProeMKOCTh, KaK NOKa3aJH ONbITH, Xa-
pakTepHa jaad pabouero oprana ¢ MAKCHMAa/IbHO BO3MOMKHOM
(6e3 oOpa3oBanHs 30HLI VIJIOTHEHHA) rayOHHOIl pe3aHus.

YuyutoiBas, uto Hanbogee THOHYHLIE B 30HE¢ OPOLIEHHA
FTHAPOreOJIOrHYCCKHE YCAO0BHS NMPCACTaBACHbI rpPyHTaMH BTO-
POH Kareropuu, rge cpeanee TAroBoe CONPOTHBJAEHHC MNpH
ray6une 2,5—3 m He npesbiwaer 500 kH, Gecrpanwedinbii
APCHOYKAAJAYHK  KOMIVIEKTYeTCSl  ABYMA  TPakKTOpaMmH
JAIT-250 knacca 25 1, o6aajaoiuMy asToMaTHuecKoil Oec-
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Pue. 36. Cxema paGouero oprana Gectpaniueiinoro ApeHoyVEIaAuHKa:

{ — peyman KpoMka Noa; 2 — snbponodvanteas;, §— nogrnsdnil GyHxep: 4 —
MOACCTD JLIA mlaun tpyinl 5 — wencanusumi OVikep: & — peinyek Tyl 7 —
CACARULCE VeTpolcTbn; & — xoBii 3arpyasnka: ¥ — vilop,

CTYNENYATOH 3JCKTPpoMeXaHiiieckofl TpancMicenei. Ha oa-
HOM pa3MellacTcs Hapeclioc ofopyiloBaHie A48 VEIAZLKH
ApecHaXd, 4 BTOPOH ABJIACTCH TAravosm M COCAHHCH ¢ Mep-
BEIM € NOMOULBIO CHCINAJIBHBX cUenHLX pad o GblCTpO-
PazbCMHONO COCANNCHIA, NO3BOJAIOUICTO JErKO MalCBpHpo-
BaTh MPH Mepec3iiay ¢ ojHoid padoucii no3HuHE Ha APYrylo.
CamblM NCPCHCKTHBHBIM TPAKTOPOM LI HCNOJAB3OBAHHA
B KauecTse 0a30BOr0O B APCHAXKHON Maunbe ueaserca T-330,
HMEIOLLHT FHAPABIHYECKYIO TPAICMUCCHIO,

[Tpn raydunax Menwic 2 M BOIMOMKHO NPHMCHCHHC
B KauecTBe vsaraucii cunapenusx tpakropoe T-130. Moaens
TAKOTO ApeHoyraajlulika gaa rayiun 1,52 m paapaborana
I'CKB mo uppuraunn InascpenasnpcoBxoscTpos.

OanoBpeMeHIlo ¢ HOHCKAMH ONTHMAaJbHLx dopm u na-
paMerpoB naccuBHoro padouero oprada npn paspaborke
DecTpaHUICiHON apenaxHoll Mawphne 00JLlIOC BHHMANHE
YASMACTCA BLIOOPY KOHCTPVKILHH M NAaPAMCTPOB €ro HaBec-
KH Ha 0a30BYI0 MallNHY, TAK KaK OT NapaMeTpos HaBCCHOM
cHcTeMbl padoucro oprama CYULECTBCIIO 3ABHCNT TOUHOCTD
VKIAAKH Jpena:kuoit JuHun 0 1poxoauMocte 0a30BOTO
Tpakropa. BausHHe Ha TOMHOCTL YKJAAAKH ApeHsl KoJeba-
HHH YCHJIHSl PC3alis B PeavabTaTe HCOAHOPOAHOCTH CJ10-
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FCHHA H AHH30TPOMHOCTH (PH3HKO-MCXAHHYCCKHX CBOHCTB
rpyHToOB 1o rayoéuie pesans I no ATHHC TPacehl HCKIOWH-
A BLIOOPOM KOHCTPYKWHH 1 NapaisMcTpoB HABECHOH CHCTC-
Mbl JApeHOyVKIaAuIiKa.

Maaruukosad nasccka paloucro oprata, npunfras A4
Geerpanweiinoro  Apenoviaajunka  BJIM-301A,  Jgo0amua
IMETh HABCCHVIO paMy oupejesennoil AMNHLl, V10BJaeTBO-
pstoieit yeaosnio: Magea = Myura.

Jast npeporspanicnns nepesaraybacana paboucrc op-
ralia pamMa mnascckil cpnadskacress ynpapageMniMp ¢ lO-
MOULBIO FHAPOLHHHAPOB JLiKaMH, Kotopwie npi pabore
AOJIAHLL OIHpaTLeH Ha rpyuat BOCPCIH paboucro opraua.
HeoOxoHM0 OTMETHTL, 410 OHOPHaA ITOULAAL Jm# DbIOH-
paeTcs H3 VCJIOBIHE MARCHMAALIO A0OYCTHMOro Y/ACIbLHOro
KONTAKTHOrO JLABJACHHS 1A UPYHT nod Jaslaeil, OJHOBpeMeH-
O OLLTO MPHHATO, HMTO NMPH HCNOAL30BAHHH CTYNEHUATOro
paboqero oprasa Aauia HABCCHOR paMbl 40J#HA OLITL MH-
numaaeioil (pic. 37). Jro CYWECTBCHHOC NPEHMYLLECTBO,
TAK KdK OHO NO3BOJHeT CHU3UTL radapHTel B MCTaJJ0CM-
KOCTL BCeil yetanonkn 1 obccneunrts YCTOHYHBOCTL 11 NPO-
XOAHMOCTb APCHAMHUI MallHHL B TPaHCHOPTHOM NOJOMKE-
HHIH,

B xonerpykunn padoucro opraHa OYHEep A YKJAJLKH
ecHano-rpaBUAHOIl CMECH MOHTHPYETes HENOCPCACTBCHHO
B TCJC HOM{a, Cpa3y 34 Cro peXVIell KPpOMKOH o lIpejicTas-

g ruEEw T ey i‘r.

-_I-| e

Puc. 37. Becrpamweiinuit APCHOVEIATINE B8 TPAUCAORTIHOM 100
Aenn,
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JfeT eAMHHA C HOMOM KOHCTPYKTHBHHI y3ea. Takoe pe-
IHeHHe MO2BOJMHJAO YMEeHBIUIHTL NJAOLLadb OOKOBLIX MNoBEPX-
HocTel pabouero opraHa, 3allleMJICHHBIX FPYHTOM, H, CJEJ0-
BATE/NbHO, CHH3HTh THArTOBOE CONPOTHBJICHHE 338 CHET YMEHb-
UIeHHS NOTePb Ha TPEHHE IO 3THM TNoBepxHocTaMm, OQHOBpe-
MEHHO 30Ha YKJAAKH ApeHaxinoi tpyGut n puabTpa Oniia
MaKCHMAJBHO NPHOJHKEHA X peXKyIlel KpoMKe, uTo Mo3BO-
JIHJAO COBMECCTHTL BO BpEMCHHN Npolece npope3aHnia NMoOJOCTH
noj, APeHy ¢ ee¢ ykaaakod. UroOm npefnoTBpaTHTL ONJLIBA-
HHe HJH BHINOP Pa3KHMAKCHHOrO TPYHTa B NOJOCTh AJIA VK-
nafku TpyOel H necuyaHo-rpasHiinoro ¢gpuabTpa, 3TA 30HA 3a-
MHIleHA OOKOBBIMH IMHTKAMH, NpeAcTaBAsOUHMHA coDOH
npoaosxKeHHe OOKOBBIX cTeHOK pabouero oprasa.

B npuemuoit wacru OGynkepa palouero opraHa, npex-
crapasioteil coboii OTKHAHON KOBII BMCCTHMOCTBIO 2,0 MY,
B KOTOPHIH 3arpys:kacrcs necuaHo-rpaBuiinas CcMech H3
TPAHCIOPTHLIX CPEACTB, ycTaHaBJHBaeTcs peEIUICTKAa, HCK-
JAovaIas nonajaHie B CNyCKHYIO YacTb (ppakuHil pasme-
pom Goaee 20 mm. Cam OyHKep aHa/JIOrHYeH Mo YCTPOHCTBY
APYTHM.

dopma H napamerpn naccHbBHoro padouero oprasa Ape-
noykaaguuka BJIM-301A nossoasiior HMeTh MHHHMAJbHOE
TArOBOE CONPOTHBJEHHe, a Takxe obecncuHBalOT MHHH-
MajlbHOe HapylueHHe (yNJIOTHEHHE) ecTecTBCHHOH CTPYKTY-
pHl TPYHTA B NPHAPEHHOH 30HE, YTO BHITOJHO OTJHYAET €ro
oT paGouHX OpraHoB aHaJOTHYHLIX MallHH, Hanphmep Oec-
TPaHIIEHHbIX APEHOVKIAJUHKOB aHrjaHickoi ¢upmun <«ban-
JKep» HAH 3anajnorepmanckoil dupmu «Kopueanyes.

Cosgane GecrpanllefiHLIX JAPCHOYKIAAYHKOB B Hallel
cTpaHe H 3a py0ekoM HayaloCh NPaKTHUECKH OAHOBPEMEH-
Ho. B konme 50-x rogos ApeHoykaajauuku OGceTpaHlIEHHOrO
THna Gblu co3fanbl B Ascrpuu, Auranu, ®PT, I'IP, ©uu-
aauauu, CIHIA, Hupepaangax. Oagnako Goablias 4acTb 3THX
MalllHH NpeAHaszHaucHa AAs YKJIaJAKH Apenaka Ha rayGHHY
1,2—1,7 M, TO eCTh NPHMEHHMA JIJIS CTPOHTELCTBA ApeHaxa
TOJIBKO B 30HE OCYLIEHHS,

M3 Bcero mHorooGpasus OecTpaHlIeHHEIX MAlIHT A5 VK-

JNajKH JApeHa)ka B 30HE OPOIUCHHS MOryT ObITH HCMOJb30Ba-
HbBl TOAbKO ABe MmaliuHe: «Badger Major» ¢upmm «Hads-

well Badger Lid» (Auransa) » jApeHamHbii miyr (QHPMbI
¢Land Improvement and Devellopment Company»
(LYDCO) (CIIA). Makenmanbuaa padovas rayOuna mep-
BoH cocraBaser 2,75 M, Bropoii — 1,8 M. Obe MalIHHB MO-
ryr ObiT NPHMEHEHL! JJisi YK/AAJAKH JIPeH C nectaHo-TpaBHi-



HEIM KPYroBuiM GHALTPOM. DKCMAYATAUHOHHAA NPOH3BOMIH-
TEJALHOCTL STHX MAaWHH HaxXoAuTcd, Kak m y BJIM-301,
B ananasone 2000—3000 m/cMmeny.

Meronpt pacyera OCHOBHBIX NAapaMETPOB
JApeHaskKHBIX MalInH

OcHopHoe YCJIOBHE, aOCcCnCYHBalIoULCE }’ETDﬁ‘IHB}’Iﬂ ['lﬂﬁﬂ'
TY APCHAMHBIX MAWIHH B Pa3JIHYHBIX TPYHTAX, — J0OCTaTOU-
Hasi MOLIHOCTL ABHraTc/sd, HeoOXoiWMan ANg NMpHBOZA pa-
GouHx OpraHoB ApeHa’KHOI MALWHHLI ¥ TNPCOJOJEHHS TATO-
BBHIX COMPOTHBJICHHH, BO3HHKAWIUHX NPH B3aRMOACHCTBHH
paGouero oprana c¢ rpydroMm. Ias GeeTpaHweHAHBIX ApeHO-
YEAAAUHKOR TJJaBHBHM ABJAACTCA HOMHHAJLHOE TATOBOC YCH-
JiHe, KoTopoe cnocofHa pa3BHBaThL ApeHayiHas mamuna. He
MeHee BaXKHBIT mapamerp, XapakTepuaylouiuit pabory Jjpe-
HOYKJaAUHKOB, — NPOH3BOAHTEIBHOCTE,

CymMmapHyi0 MOIUIHOCTL JABHTaTtceas 3KCKaBaTopa-ApeHO-
VKJaJUHKa MOXKHO ONPCACIAT Mo chaeaviouleir dopmyqe:

Nan':Nj_{_NE_}'Nn‘l'Nh {Eﬂé}

rae Ny — moumocts, morpebHan AnR NpHBORA KOBUIOBON WENH 3EMACPOI-
noro paGouero oprada; Ns— MOIHOCTB, HeoBXO0AHMAA ANA NPHBOAA OT-
paasioro W oGpofnoro Tpamcnoptepos; Ni-— MOIHOCTH, HeoGxoANMasn
AR nepemculcndn Gazopod Mawmun; Ny — MouHocTs, neobxoauMan ANA
nepesewtcins NprUenHoro obopyAoBalinsa JAPEHOVKAA9HKA,

A. M. Kywsep notpeGHy0 MOLUIHOCTE HA TIPHBOA KOBLIO-
BOH LICITH peKOMEeHJVeT onpefeaats no Gopmyae

A ﬂ'-rﬂ?ﬁf e T"F‘Hﬂ Pa-uﬂu.u
N,= Ve [ 2,7-1057, (Kl+ 9 +TrpHﬂ)+Kﬂ_"_'T5 ].

(205)

rae [Tt — rexnuueckan NPpOHIBOAHTEILHOCTE JAPCHOYKIAAUHKS, Hyg —
BLICOTA NOABEMA TPYHTA OT NOBEPXHOCTH 3eMJH A0 TOMKM Pasrpy3ku;
Yo U Moy — K. M. 1. KOBWORON lenu m ec npupoia; K, — Koapduunent
IHEPrOEMKOCTH KOMAHHA, ONPEJeadeMulil  SKCNePHMENTAALHO;, Yrp —
CPeiHAR NAOTHOCTR rpynta; Py .y — yocuade, ncolxoauMoe ANA OUHCTKH
Kopla; Ky — Ko3pHUHEHT, YIHTHBAOIWHA BASKOCTE FPYHTA B KOBLLE,
ONpeIedAeMBbiil IKCMEPHMEHTANLIO, Uy — CKOPOCTE KOBLIOAOH UENW.

N; u N3 onpenensiores N0 H3BeCTHHM METOAHKAM H
dbopmynam,

Wogw ¢
N.= nfiul 20
= 27000 (206)

rae v — paliouan CKOpOCTh ApPEHOYKJAZAUMKA, M/4; 1) — K. @ A. NpHBOAA
xofaoBoil vacT Gazosoilt Mammuu Apenoyvkaanunka; Wesm — obuiee TH-
roBoe COnpoTHeIeHHe Npuuennoro oGopYROBAHNA,
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Wﬂﬂm = w.i _l_ “";‘3 | “?'3 + “;;h {.?'GT}

rie W, — compoTheJeHie Konanuio HOXOM-Toafopuiikom (onpenenser-

CA SKCMEPHMEHRTAABHO); Wy — CONPOTHBAEHHE PACKIAAKE hHABTPYIONLE-
TO MaTephaia, 3aBHCANLCE OT MHOTHX (PAKTOpOR N COCTOMLLCE M3 COMpO-

THBJCNHA OT TPeuus MaamuposlUNKOs HHKHel 4acTy Oynkepa o (uanLT-
PYIOWMI MATEPHAA 1 CONPOTHRTEHNAN CABHra ero (OMpeacaHcTes SKCAepi-
MenTanbko); Wi — conporHpicune nepemeitenso GyHxepa ot posachicr-

pis obpywasweroes rpynta; Wy— CconpoTHEIENHE MEPEKATHBAHHIO KO-
Jec Gynxepa.
W, =eSyN,fep, (208)

rae & — Kosddmuuent, YYHTHBAWHIT H3MCDenne NORCDXHOCTH TPCHHA,
S; — naolags Goxkomblx crexoxk Oyuxepa; N, — nomunansnasg cATa Aae-
Aennd rpynTa Ha Gokopsie crenkn Gynkepa; frp — wosduprmnent Tpeuns
OT CKOMILMENHA CTanAH [0 IPYNTY.

w?.; = {Gﬁ + Gq: T GT ‘i' Grp}fnupn @Dﬁ}

rae Gs, Gy, Gr— macca cooTsercTBenito GyHkepa ¢ x0a080fl 4aCTHIO,
GHALTPYIOLIErO MATCPHAMA 1 APeNaKHEK TPYO, HaxoaamuXxes n Gynnepe;
Grp — BEPTHKAABHAS COCTARAAIOUIAH CHAK AaBacHps  ofpyLIHBIIETOCH

rpyuta na Syrecep; fpep — KOI(UpHUNENT CONPOTHRACHHA NEPeRATHBANHIO
koaec OYHKCpA no Tpacce,

A. M. KywHep npeanaraer npuMensTe B JAPeHOYKIAAUH-
Ke NepejiBHKNYIo onaay0ky ansa 3aiuTHl OyHKepa oT BO3-
aeftcteun obpvimmusawiterocs rpynra. Toraa B ypaBHCHHC
CyMMapHuoil MOLWHOCTH ABHraTens JONOJHHTC/ILHO BBOASTCH
COCTABASIIONUIE: MOIHOCTh, HeOOXOAHMAN Aas NPHBOZLA Me-
XaHH3Ma oulcTKM npHemHoro Oynxepa, N; 11 MOUIHOCTh, HC-
obxoAuMAas AN NPHBOJAA WECTCPENYATOr0 HAaCOCa THAPO-
CHCTEME! IHTOR onanyOxkH, Ns.

Yeaoeusmy HopMaasuoil pafoTw 3KCKaBaTopa-ApeHOYK-
nagunKa 6e3 HApPYWCHHs TeXHOJOTHYCCKOrO nponecca B pe-
3yALTATC 3alieMaciig Oviikepa OOpVIIHBIIHMCS TPYHTOM H
6e3 BO3HUKHOBEHUHA IIEI'[I'IEG,[LDJI]‘HFEMJ{ Cﬂ'llpﬂ'.l"ﬂl].'lﬂﬂ'ﬁﬁ nepe-
ABHKCHHIO GAa30B0OH MAIUHHBL SIBIAKOTCH:

T‘mr > W"ﬂﬁ““ [21{]}
Mora 2 My, (211)

rae Tear  TACOBOE VCIANC, pazBHBaeMoc Bazonnd MAMARON APEHOVK-
Aaannka; Manra 0 Muuez — 3arayGASOmHil # sRCAYOAMOWRAT  MOMENTH

OTHOCHTEILHO MepeaHeil onopsl Gynkepd.

CH-.'T}“' Cﬂﬂ]']ﬁTﬁﬂ.'TE‘"l“IH TF}’I[TE pezalie Jud HCCHOALKHX
PEIKVULHX IEMEHTOB, VYacTBYIOLLHX OLHOBpeMeHNO B pa-
Gore B vakorpanuweiiHom apenoykaapuuke, M. C. Mypana-
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raes peKOMEHAYeT OnpeAeaTh no caeayvioulei popmyae:
n

P; = pb(s -+ K,) ZC” (212)
i=1
rae Pj—cHia cONPOTHBIGHHS TPYHTAa pesanuio; | — Koadduunent,

YUHTWBAIOWHE BAHANKE yrja pe3auun; b w 6 — wmpuna »n TosuLMHA
CTPYXKH rpyHTa; Kp— KoddpuuHenr, xapakTepH3yOWHT OTHOWEHHE
P:8/Fs; Pz —cuna cONpOTHBMAEHHA, BOSHHKAIOWAR BCICACTBHE TpEHHS

PEMYIEro 3IeMenTa o rpynT; P 3 — CHJla COMPOTHBASHHA TPYHTa 9HCTO-
MY PE3AHHIO TPH BO3AEHCTBHH HA HErO OMHHM DEXRYULHM HNIEMENTOM;
Ci —nokazaTeab TBEPAOCTH IPYHTa, KOTOPHH XapAaKTEPHIYETCH 4WHCIAOM
vaapos vaapuuka JopHHH.

[Tepexoa OT cHJI CONPOTHBJAEHHS TPYHTA Pe3aHHIO K INOT-
pebaaeMoil MOILHOCTH OCYUIECTBJASCTCA Ha ocHOBe oOULCH3-
BECTHEIX MeTOAHK H (popmy.a.

Tsirosoe conporusienne pabouero oprana GecrTpaduiei-
HOH JApeHa)KHOH MAallHHBl MO#eT OLITH ONpeJeJdeHo Teope-
THYECKH no MeToauke, paspaboranHoii E. II. ToMmuHBIM,
B. B. Kyaneuosum n B. I1. Coxkononum (1977).

DKCNepHMEeHTANbHBIC HCCACLOBAHHSA NO3BOJIHAH BHIABHTL
BJHAHKEe (opmbl, napamerpor palovyero oprana u (PH3IHKO-
MeXaHHYeCKHX CBOHCTB IPYHTOB HA COOTHOLUEHHE Pa3MepoB
30H pe3aHHsa no rayOHHe H AaTh SMNHPHYecKHe (POPMYJH
ans ux onpepenenus. Oauospemento OblIH NOJYueHB! 3a-
BHCHMOCTH H (POPMYJH AN pacuyera TATOBHIX COIIPOTHBJE-
HHHA pabodyero oprana, yYHTHBAaIOWHe HAaJHYHE TPEX 30H M
KayecTBeHHble pas3aHunsd gedopMaunil rpyHta B HHX.

OcuoBubiC [IJEIHTD[‘.IbI, BJHAKIUIHE Ha COOTHOLUCHHE 30H MO
rayOHHE B OJIHOPOAHBIX IPYHTAX NMPH ONTHMAJLHOM Yrie pe-
3anus, pasnom 30—35°, —wmHpuHa pabouero opraHa H
TBEPJAOCTL FPYHTA:

HHP=HP+HHEP=£1&|

H}'nn=H¢ﬁm—Hup=Huﬁm—ﬂbm (EIE}
rae @ — sMnupHyeckHi Kos(phHUHEHT, 3aBHCAAK oOT TBEpPAOCTH TPYHTA
(@=3 npu C=1-+4; a=35+4 nmpu C=5+8; a=45=5 npu C=
=9--15); b— wupuna paGowero opramna, cm; Hyp — KpHTHUECKan ray-
Ouna, cM; Hoom — o6lan rayGHHa pe3anud, cM.

B tabaunue 11 npHBeaeHsl 3HaYeHHA TATOBHIX CONPOTHB-
JNeHni pabouero oprana GecrpanilefiHOro ApPeHOYKAAAuHKA
Aas rayGHHB! pe3anda 3 M B 3aBHCHMOCTH OT TBEPJAOCTH
rpyHra. Jlanusle TabaHOB cocTaBJdCHB HA OCHOBE MHOro-
YHCJEHHBIX 3AMEPOB B HATYPHLIX YCJOBHAX NPH APCHHPOBA-
HHH OpowIaeMblX 3eMmedb B coBxosax lodoauoit ctenn Gec-
TpaHweiinbiM apenovkaaguukom BJIM-301A.
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Tatanwa Il. TeepaocTs rpynra W TAroBLiE CONPOTHBICHHA
GecTpaHwcAHOro ApetoyKAaAyYHKa npd rayduine pesanna 3 M

Kaveropns wam CPYNUA CPYHTE (YCAODHO)

I lokasarean
I [ I I

Cpeansts 1m0 raydiHe 1wmep- 1+ D=8 915
AOCTe NO TBEPAOMEPY
JopHHH, wncan yaapon _

Cpeance Tarosoe ConpoTHE- 240 480 Y60
aenne aas Kateropin, kH

(CpapHeHHC JaHHBLIX, [OJYUYCHHBX PACUETHBIM TNYTCM,
c EHEIIE[J'H!'-1EHT£"[..-'!II:HI:'IHH NoKaiwBactr HX XOpoUIvio CXOoH-
MOCTh (pacxoxaennce B upeaenax 12--15%).

1.‘:n'rl.'.:T;:IIl*-i.'!lll‘r..'!lllI:l‘?..h‘., T B 30HE GPGHIEHIIFI nHanboaee FHCHPGC'P
paHeHsl rpynrut 11 rpyunsl, mosToMy BepoATHOCTH B3dHMO-
AeHCTBHS APEHOYKAaAuUMKa ¢ HHMH cocTasaser 309 wu Oo-
nee. [IpuneaenHas veaosHaa knaccMHKauHa rpyHTOBR 0O
TpyAnocTd HX paspaborkit naccHBHBIM pabodyHM OpPraHoM
NO3BOJASIET OCYIHICCTHHTL MNPCABApPHTEbHBIT BbOOp Kiacca
Gas3oBoro TpakTop4d U TArayci.

JAs NPaKTHUCCKHX PACHETOB € LCJBIO NPOrHO3HPOBAHHKSA
BO3MOMHLIX THrOBLX conporusacHnil  paboycro oprauna
GecTpadeiHOrO APCHOVKAAAYHKS B 3dBHCHMOCTH OT OCHOB-
HLIX XapAaKTEePHCTHK paszpabaTulBacMpiX IPYHTOB, MapaMmcT-
POB PEXYIUIErD HHCTPYMCHTA, PCAKHMOB PC3AHHA 1l TEXHOJO-
THYECKHX NMPHCMOB BejeHust padoT MOXKHO MNOJL30BAThCH
cneuHannio paspaGoranHbiMH  HoMorpamMmamH., O no-
CTPOCHKl 110 pPeayabTaTam KOJAHYeCTBCHHOrO aHajd3a 11
NeKTponnol yMojlean AuddepcHunalibioro ypaBHCHHH, KO-
TOPOC ONPCASAACT CHJBLI COLPOTHBICIHN TPYHTOBOH Macchl
€ yueroM AHHAMUYCCKHX ABJACHUI, NPOHCXOJAAWMKX NpH ABH-
HEHHH HOXKa B FPYHTE AJAA CJAYYaA NPHBEACHHS Cro MaccChi
K oanoit marcpuadbioit Touke (Tomuu, [naakos, 1977).
duddepcrunansioe ypaBHelde 3anuculBaeTcs B CICAYO-
uieM BHAC:

Fr=mux+4 cx-|- -Frp sina 4 Fyp a6C08a 4 !‘Tp.ﬁﬂﬁu {214}
rAe My — Macca 10xa; ¥ — YCKOPEHHE 1I0Ma; ¢X — COCTABJANIWEN CH-
A TPEHHSA, MPONOPUHOHAIKIAR CKOPOCTH HOMXa; [frp-—oOCHODNAR CiId,
AeficTBYIOWaAR MepneHANKY APy K NoGoBoil nopepxnocty Hosa, [fep=
=PrpSao6; Frp.aoc —CHAQ TPCHHA, BOIHMKAIOWAR DBCACLCTBHE CKOJB-
MeHHA TpyuTa no Jo0oroil novepxunocTH HOXKA, Fip aos=PFPrp (3103
¢ +5"a069”); Prp—nandenne TrpyNTOBON MACCH, NPENATCTRYKOULEE
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NpoABHIKeHn0 naccusroro pafouero oprawa; @— yroa péadus; ¢ —
Ko3hGUIHENT TPEHHA FPYHTA no MeTaaay; ¢ — kosdbHuuent TpeHHA
FPYHTA N0 TPYHTY; 8706 — Maoulals »A000Boit MOBEPXNOCTH HOMa,
5 q06 W 8" o0 —maoWaAE A060BOH NOBEPXHOCTH HOXKA A0 H HHXe
KPHTHYECKON ravount:; Fip son — CHAA TPEnusl, BOZHHKAKULAR BCIEACT-
AHE CKOOBMKEHHA rpyHTa No OGOKOBMM nUBEpXHOCTAM HOKA, Frp.gon=
#Fﬁfﬂ:.EL]SEQH{[J.ETPF"I—D,B?H}: Pljm:.n:p :";’L'pffnﬁlufrﬂ_cpeﬂﬂee eCTECT-
BEHHOE JABJeHIEe TPYHTI; Sgox — NA0MAENL OOROBHX TNOBEPXHOCTEH
0.

IDuddepenuiansbioe ypaBHCHHE BLIBEAGHIO Ha OCHOBC
peciori4yccKoii MoJe/H rpynuTa, paspaboTaHHOH B COOTBETCT-
BHH ¢ TeopeTHyeckWMH konuenunamu Il H. Macaosa u
A. A, Bopka, 0 MaTeMaTHYyecKoro ONMHcanHs npouecca B3aH-
mopeiicteua pabouero oprana ¢ rpyHroMm. [Ias raybokoro
pesanta (rayGuna ao 2,0 m, wupuna noxa 5=0,25 M) no-
CTPOEHBI HOMOIPAMMBL: € 1@JIbI0 ONPeAICHHS KPHTHYCCKOTO
nanpamennsa Pyp B 3aBHCHMOCTH OT 006uero CUemJcHHA
rpyHTd Cp, yria BHYTPCHHCTO TPEHHA @ H CpefHeil INIOTHO-
CTH TPYHTa yrp (pHc. 38, @), a TakKe AJaA ONpeACJCHHS TA-
ropora ConpoTHBJAeHH:A F':I‘ B 3ABHCHMOCTH OT KPHTHUCCKOI'O
HANPAMCHUS PPYHTA Pyp, NOKA3aTCNA IKCIOHENTH T, TO €CTh
P=] (x), u ckopocTH peaanusn v (pue. 38,60).

Texunueckyio npoH3BOAMTCALHOCTL 3cMaepoiinbix pabo-
YHX OPraHoB TpaHwWeHHbIX H Y3KOTPAHLIEHHBIX APEHAMHBIX
MAUIHH PACCHHTLIBAIOT 110 HGMEITEBQCT]IHM q]ﬂPM}’JIElH:

1. =60 Fu,,
: 215
I — ﬁﬂL.‘“‘ (215)
T

rae F — naowans NOMNCpeuHoro CCMCHHA TpaHlen; vp — paboyas CKo-
pocTL Mawunw; L — Axauna gpentd; I — BpeMst NPOKIAAKH APen.

I'=1 1 ty-F &1L+ kg

rae fi=~L/v — ppeMs uucToll NPOKJIAAKK Apens; f — Bpema 3araybae-
A ¥ purayGacHHA padodero opraka M YCTAHOBKH Ha 3aAaiiui YRAOGH;
{3 — BpeMS YCTANOBKN H 3aNMpaBky TpyO0; {4 — BpeMs NOBOpPOTOB; fs— Bpe-
MH  XOAOCTOro Xomaa,

TexuHyeeKas NPoH3BOANTCALHOCTL B MeTpax Y/ONKEeHHOH
apernl [T, =60L/T, CMeHHas Npon3BOAHTCABHOCTL OeCTpaH-
WefHoro ApeHOyKIaidHKa onpejenserca No clefyioneH
dropmyne: :

Toukeuk +

[T e et , (216)

i 1 1 %f 52—0,785 48

o e =L t
o o v, ST | Q aarp

196G



Fe, 8H
2 T Rt
ﬂﬂF? |"I'||'II3I|'- — 1500
105 — e
E - s
504 F
i 500
2 - .y
] - T
10- — {00

Puc. 38, Howorpamail a8 onpeacaenus KpHTHe-
CKROrO lHanpmxenua (@) 0 TAroBuro COMPOTHBEISNEHA
() Gecrpaieiliuy I1peiloVKIATMIKOD,



rae Mg — cMennas npoussoiMTEALHOCTL  Apenoykaapunka; Teu — npo-
A0TANTENBHOCTL |?ﬂﬂﬂ‘iﬂﬁ CMEHEL .lt'cu —HDH{I.HIIHH.HEEIT HCNOMILIOEBA KR
CMECHHOMD E]]EHEHH; h;l!r —— H'IJEHPIIJHHHEHT FOTOBHOCTH TEXHOJOHYeCKOro
npouececa; Ux — CKOPOCTL MepeMeltennna ApPeloyKAajdyHKa Npu nepeeale
C Apennt Ha Apeny; d — auaMerp Apenamumx TpyG; Q — BMeCTHMOCTB
OyHKepa ApPeHOYKJIaAYHKA; fyarp — NPOAGIKHTCILHOCTE OAHOM 3arpysK
n}'fiﬁﬂpﬂ; Ef—ﬂ}’h‘[.‘“ﬂpl[ﬂﬁ npeMA Ha }"CTEHQHH}" ;I_FE'HU}’]{J]EJ].I-[HHE B 34-
Goit W BurayGaenne paGodero opraHa mo 3aBeplUeHHH YKAAZKH,

Oprannsaupa m nponsBojCcTBO padoT
MPH CTPOHTEIBCTBE JAPEeHAa’KHBIX CHCTEM

YeTpoiieTBO NPOMHANPOBAHHOTO €KOPEITA» IIPOHIBOAHT-
CA NPEHMYLIeCTBCHHO CKPenepaMH — npojonabHoil paspabor-
KOH. B ciyuae orcyTerBHs ckpenepoB Mcnodb3yioT Gyabpo-
sepul. CHawaaa npH nonepeylulx XoAax OCYLIECTBAACTCSH
nepeHunias paspaborka rpyura ¢ HepoGopom Ha 15—20 cwm,
34TCM NIpH NPpOAOGJLHLIX X0jdaxX OTAeJLIBAeTCs «KOPHTO» 40O
NPOEKTHBLIX OTMCTOK.

CpynT U3 0cHOBHOI H AONOJHHTENALIOH BBICMOK YKJ1aJ1bl-
BAIOT ¢ NPABOi CTOPOHDLI MO YKJIOHY JAPCHB HA PACCTOSAHHH
10—12 M ot ee ocu, JleBas cropoHa J0AXKHA ©OCTaBaThCA
cBobojloll, TAK KaK Ha HeA NPOM3BOAATCS OUCPALlHH, CBH-
3aHHble ¢ padoTOl APeHOYKIAAUHKA (NOABO3KA APEeHAMHBIX
TpyO, 3arpyska GyHKepa PHALTPYIOLIHM MaTEepHaJOM K AP.).

ITociie KOHTPOJBHON reoAe3HYCCKON CBEMKH <€KOPLITO®
NPOBEPACTCH H CAACTCA MALIHHHCTY JAPCHOVKJAaZuUHKa A/
npoH3eoAcTBa pador.

Ecan cpeska rpyHTa npH nJiaHHpoBKe NYTH JAPEHOYKJIAL-
YHKa npeesiwiaer 90 oM, To AaA ycnewHod paloTh MallUHH
AOJHHO BLIMOAHATLCH YCJA0BHEe CBOGOAHOTO pasMellennsn
OTBaAa TrpyHTa, BLIHHMacMoro H3 TpaHwed. Korga soicorta
NoALEMa TPAHCNOPTEpa OKAa3LIBACTCA MCHBIUE CYMMBI BLICOT
OTBaJa rpyHTa H OCHOBHOMH BBIEMKH, TO C NMpaBoil CTOPOHH
(1o ykJOHY apenbl) oT nee paspaGaThBacTes JONONAHHTEb-
nas BuicMKa, rayOuna xkoropoit f onpegensierca no gopmyne

A= Ho+ Hy— H,y,

rie Hy— pucora oreana; Hy —ray6uia ockosxolt Buiemkn; Hs — onti-
MAMLHAY BLICOTA MOABLEeNMA 1'1!31IE‘HUE}TEPH aT ﬂl'[ﬂ-l]'ilﬂ_n_ IICIBEPIIIEH:TH I':FI:E-
HHLL 3RCEABATORA,

OcHOBHYI0 H AONOJHHTEALHYIO BHIEMKH BLIMOJHAET OJHH
H TOT e MeXaHH3aM,

[Tepen cTponTenbCTBOM ApeHbl HA TpAacce PacKJIaibiBaloOT
JeTaJH KOJIOALEB, ApeHarHEIe H KOHUeBble TPpYOLL.
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Ocolenno Aoporo odxoidics AOCTaWKd  KePaMimieckny
Tpy0, pacxoim Ha Kotopyie jvethraier 0% nx nepsona-
HAJBNGHR CTOMMOCTH, .8 ToTepH TpyD6 npH arom (0ofi) coeTau-
asuor 5—10% u Goaes, Kepavuucekire TpyOnl J0CTABARIOT
¢ 3ABOJA-HICUTORUTEAS ABTOTPANCIGPTOM ML 10 KOJIeInoi
nopore ¢ nocgaenvioueil nepenaJkod nad AaBTOTRAHCOOPT.
C npuoBsCKTHOrO cKa4.1a Tpy Ol LCPCBUSAT 1A TPaccHl Apeil.

TpyGi B sanpneuMOCTH 0T TEXHOJOTHH  CTPOMTLILCTBA
APEHAAA I [IPHMCHNACMEIX MCXANHIMUB DA3BO3AT H [racKya-
ABIBAIOT ABVAMsI crocofami;

D&3BO3ST BAOME TpAceH Byaymed ApeHsl H PACKIA/ILIBA-
T B JHHHIC OJNOBPCMCIHO C ABHMCHICM TPaUCIIUPTHOIU
cpeiicTBa;

PACKAAALIBAIOT BAOJL TRPACCH B NAKCTAN WIH Konrednc-
pax.
[Lnacrmacconute apetamimac Tpyou 1 gerann Gaarogaps
MEHBILGH Macce I JVYIIHM MOXaHmnecKkuMm CroficTBam Ha-
MHOrQ yaofuee 115 MEPeBO3OK, dewm kepasmuuccxne, [Tosto-
MY ROCTABKA MIACTMACCORBIN APrHamunx Tpyd Momer OHITh
BRIMOARCHA ¢ MaJduMi sarpaiamu Tpyvaa u 63 ooMouus
COOMKIEE nprenocoDacHnil B yerpoiers.

ByXTE NCPCBO3AT B Ky30Bax aBToMOOGHaCvE (npmienos)
crolimst, CRAZKN XITHICTOR NCPCBOINT TAK, uTo0m HCKIIOUHTD
ux uposscaniie Gogaee wem ma lfy aammsn Tpyo.

a npuobhCKTIHOM cKTaje OyxTel TpyO HepeMarTsiBalor
Ha MerTaaauycckxe Gapalanid Kpyraoft opuuet 1 oxHoBpe-
MENMID, CCJAH  3TO H¥MHO, OOCPTHBAIDT CHHTCTHUCCKHM
puanTpOM,

Ila yuactox TpyBm Avcranasir TpyBonosama. bapaba-
B, YIOMCHHBI® LAPAAMCILHO AHY  KY3I0BA, pasrpyHXalor
¢ IOMOMBIO KPaHna, 4 pacnonxeHne NePUCHIHEYIAAPIO - -
C NOMOILILIO VIPADIACMEIY RPOHIITEHIOB.

HanbBoaee ofneMHas TPAHCIOPTHAS ONCPALNA To HOI-
TOTUBKC K APCHOVKIAAKC — 3aBo3 buastpa, Cuastpyiomuil.
MATCPHAA UPH CTPOUTCARCTBC Jpenaxa Ji00uMu THIANH
APEHOYKIAAMHKOR MOXANNIHPOBAHIE M CHOCODOM 3dBO3HICH
HCNOCPHEACTHCHHO K APBHC I PACKIAARDACTCH BIOIE TPan-
e HAR B OpHO0LCKTHEC CKIAAL. 3aTeM ¢ HOMOUNthio No-
CPYIUHKA MM JKCKABATOPA € KOBINOM BMCCTHMOCThIU
0,15—0,25 w3 duranTtp 3arpy®aiorT B caMOCRIIN, N0ARO3N-
WHe C¢ro X ApcHOyKaaguukasm. Jdas yaoGersa nogayn
(huaBTPa B OVHKCD APCHOVRKAALMMKA 3TIl CAMOCHAAN OBOPY-
AVIOT CHEMHANbHBIMII IPHCTIOCOBICHHAME K Ky3osy. Bue-
CTHMOCTE KY¥A0Kd CaMOCRaia JouuKna OuTh pabBita BMeCTH-
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MOCTH OVHKepa ApeHoyxnaauuka, uTobbl He O6BITO noTephb
GHABTPYIOLIETO MaTEpHAA,

[Tprio6beKTHEIC CKASAB PASMEULAT BAOAL MOJEBHX J0-
por TaKkHm 00pa3oM, 4ToOLl PAcCTOAHHE OT HHX K JAPEHOVK-
jJaguHkaM He npepuano 3 kM. Ho neoGxozuMo yYHTH-
BdTh, HTO Ha KadIOM CEJajc TepAcCTCH HHXKHMH CJOH Mecka
tonuiunodt 10 em u Gosee, mosToMy upeamepHoe YBeJHYEHHE
YHCTA CKJAaJ0B YBEJAHUHBACT NOTEPH (HALTPYIOUICrO MATEC-
pHaJja.

Hna moarorosxu K pabore HeoOGXOAHMO:

NOCTABHUThL IKCKABATOD B HCXOMHOC NOJOMCHHE!

3arny0HTh KOBIUOBYIO PaMmMy B CTHIKC YCTBEBOro COOPY-
HEHHA M JIpPeHLl, & 3aTeM OTPBIThL TPAHIICID AJHHON 5 M HA
NPOEKTHYIO r1yGHHY;

OCTAHOBHTb HKCKABATOP H ONYCTHTh OYHKep B TPaHIIelo;

NoAroToBUTL OyHKep K paGore (IPOHM3BECTH CIENKY ¢ 3K-
CKaBaTOPOM, 3aNOJHHTh TPYOOYKIAAUHK APCHAMKHBIMH TPY-
OamH, 3arpy3uTb nepBuifi H BTOPOH oTcekn GyHkepa (QHILT-
DYIOIIHM MaTepHaaIoM).

Ha nyrti apesoykaajunka B CTBOpe TPaBoil TyCeHHILI
yepes Kamawse 100 M yeraHaBaHBaWOT BeXH  BHICOTON
2—2,5 M, N0 KOTOPHM BEJETCH OPHEHTHPOBKA JBHMKEHHA
npya pabore.

ITpu pgBuxeHuH apeHoykaaguuia thna -301 pasaenne
0 ONOPHOH MOBCPXHOCTH IYCEHHUB! 3KCKaBAaTOpa nepepac-
NMpeacMaeTCd 0 YBCJAHUHBAGTCA K 3aJlHEMY KATKY H3-3a JA0-
HNOJHHTCABHOO THACOBOTO CONPOTHEBJIEHHH, BUSHHRANWIICIO
or 6ynkepa. KpoMe Toro, HHOrjla nepeanss 4acTh IKCKapa-
Topa moguumaercs Ha 15—20 cm or onopnoii nosepxHOCTH
H He yuyacTtsyer B pabore, ITO CHHXKACT €ro TATOBLIE CBOHCT-
Ba H NpOXoJAHMOCTB. KGI‘HE MAKCHMAaJABHOro TATOBOro YCH-
JuA sxckaBaTtopa (60 kH) uepocrarouno ana NpeojoseHHA
COMPOTHBJNEHHA OYHKepa, 33)KaTOro B TpaHllee, HAJO MPHME-
HATH AONONHUTENbHBI TATOBRIA TPAKTOP.

Ecan apena mnagaer B OTKPHTHIl KOMJIEKTOp, TO TPaH-
e B KOHIEBON yacTH oTpeBaerTcs 6e3 YKJIaJAKH APCHAM-
HHX TPy6 u duaAbTpa. 3TOT YYACTOK ABJIAETCA OCHOBAHHEM
ANs YKAIAOKH KOHUeBHX Tpy6. 3Oeck raylGHHa TpaHileH
AOJHA OHITH MEHBIe HA TONMUIHHY NOACTHAAKUICH) CAOH
¢duaLTPa, UTO MOCTHIrAETCA COOTBETCTBYIOMIHM 3arnybJieHu-
eM KoBlWOBOH pambl. Jlas peryaHporandsg rayOGHHL BePXHAA
Jyropasi paMa 3KCKaBaTopa pa3MeyacTes ¢ TOYHOCTBIO JI0
I cm. Ilpn poctumennn tpebyemol rayGHnLl BKIIOYaOT pa-
Gounit Xo4 M HayHHAIT OTPHIBATL TPaHUIE,
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BMecTHMOCTh OYHRCPOB COBPCMCHHBIX  APCHOYKAL -
KoB jocturaer 5,5 M3, uro oGecneuusacr yxJaaaky 8—I10 m
apeusl. I[Tostomy OGyHKep 3arpymaloT vyepes xamaue 10—
15 mus. Bynsikuuka guamerpom 100—150 MM, nonagalo-
WHecsd B PHALTPYIOUICM MaTepHalie, 3aJACPKHBAIOT ero Bbi-
xof n3 Oyakepa. Hx yvpaasior ppyunyio. 3To CHHMXKaeT Ipo-
H3ABOJHTCABHOCTL TPYAA H BLI3LIBACT AOINOJHHTENLHBE 3aT-
PaTHL

B Hexortophix cayuasx OyHKep HAPCHOYKAAM4MHKA 3achl-
MaT rpABHHHLIM GHABTPOM ¢ NOMOIIBIO I'YCCHHMIION Malli-
Hel THNA I'T-2,5, GOKOBHIX JICHTOUHBLIX TPAHCHOPTEPORB, yCTa-
HOBJIEHHBIX Ha TeJNeXkKe, HJAH MalIHH, 00OpyA0BaHNBIX pa-
GoyHmu opraHaMH B BuAe KoBwa. Yacto OyHKep 3all0JAHSIOT
HENOCPeACTBCHIIO M3 camocBasoB ¢ OOKOBOil HMJAH 3amucH
pPasrpyskof.

B nmpouecce paor neolGxognm nepHOAHTECKHE KOHTPOID
3a cobnofenHeM caenyomux rpeboBaHni:

YKJIOH JApensl NpH yKJaJke NOJMEH KOHTPOJHPOBATLCH
yepes kamane 10 um;

HCTIOMHHTCILHLIE OTMETKH Hepxa JIpCHaAHBLIX ".I]'!'}ﬁ Ha
HCALIX H NMAWCOBLIX NHEeTax AOJAXHE IIpOBCPHATLCA Tepes
Kamabic o0 M (OHM He ZOVKHBI PacXORHThCA C NPOEKTHHIMH
Gostee uem ua 0,1 Buyrpennero amamerpa Tpy6usl). Hanpu-
Mep, NpH yKnagke TpyO ¢ BHYTPCHHHM MuaMerpoM 150 Mmum
AoNycKaeTes OTKIAOHeHHe 15 mu;

B Npeieaax EU'EIET]J'DDGI'G DTPEEHE I{,j]ﬂlil‘ﬂ AONYCKACTCH
oaun 10-meTpoBLIi YYaCTOK, YJIOXKEHHHI ¢ HYJACBHM VKO-
HOM, INpH YCAOBUHH, MTO OCTANALHLIE HMCHT TIGJIDH{HTEJIHHHF‘I
Y KJTOH;

BHYTPH Kaxaoro 10-MeTpoBoro yuacrka 1e¢ gosnkno OulTh
BHAHMBIX OTKJOHCHHH TPyl or npamoauuciiiioro pacnogo-
HCHHS.

[Tocnme yxaaaku ApeHB NPOM3BOAHTCH KOHTPOABNAA HH-
BCJHPOBKA nNOMOXeHHA TpyO no BepxHcH olpasyiouies
APCHbI. QAKTHUCCKHC OTMETKH OJOMEHHS YIOMKCHHBIX TPy
B NMPOBCPCHHKIX TOMKAX 3aHOCAT B HCNONHHTENLHBIE 1IpO-
AONbLHELE TpodHab ApcHbl. OKoHYATCABHOC pellenHe ¢ Ka-
HCCTBE NPOACALIIOrD NPogHAA MOCTPOCHHON APCHBI MPHHM-
MACTCH TOCHe CONOCTABJACHHSA TNPOCKTHHX H (daKTH1IeCcKHX
OTMCTOK,

Mexanuanposainoe eTpoOMTEIBLETBO 3aKPLITHIX TOPH3OH-
TdAbBHBIX APEH NPpOH3BOUHTCH CIHNCUHANHINPDOBAHHBIMEH
3BeHbAMH, O0BE/AHHEHHBIMH B KOMIACKeHY0 Gpurany. Kax-
Aoe CHneluHajiH3HpoBaAllHOe 3DBCHO BLINOJIHACT OnpeleleHbIR
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BHA paboru. KoMmmickcho-mexaunsumponanunaa  Gpurana
BKJIIOYEET B CBOH cocTaB paboulx Bcex CHenla bHOCTel, He-
oBXOAMMBIX JAR BBHINOJHEHHR padoT no crpouteancrey. Co-
cTaB OpHrajel H NpPUMCHSIEMAas TCXHHKA TPH CMCHHOIT 11po-
uasoaurensnocT® 100—200 m aas paGoTul APCHOYKIAAMHKA
tuna J1-301 npencrasnens B rabanue 12.

Camble BBICOKHC MOKAa3aTeiad KOMPPHUHCHTA HCNOAB3O-
BAHUS MAIIHH D KOMIWICKTE NOAVUAIOTCA MPH OAHOBpeMeH-
HOH paboTe ABYX JAPEHOVKTaITHKOB.

B PE3yJAbTATC daHAJH2a 3KCMIYaTalllOHHBX [NOKa3aTe-
Jell ApeHOYKIaAUHKOB ObL10 YCTAHOBRICHO, 4TO KoadduiienT
HaACHKHOCTH TEXHOJIOTHECKOro Npouecca 3THX MallHH pa-
een 0,94. HM3-3a wacrmix npoctoes, BLARAHEBIX HeoOXoau-
MOCTBIO OYHCTKH OTCCKOB GyHKepa 1l Tpaccll APCHHI OT OCLI-
MAMOLIEr0 TPYHTA, NOKA3aTeAb TEXNOJOrHYCcCcKoro obelymi-
paHus pasen 0,95, kosdhduument nagcxuoets —0,96. OG-
WHil KO3QOHILHEHT HCMOJAb3oBalHg paldoyero BPCMeEHH CMe-

HEl He npesuimact 0,67.
IIna obecneucuus HopMmaabuoi paboTwl Apeuoykaaguli-

koB THna [[-30]1 B BOJOHACHILCHHBIX TPYHTaX NPHMEHAIOT
cnocof BOACTIONHMCHMS ¢ NoMoulkio uraoduasrpos. Ilpn
NPOK3BOAHTENEHOCTH JApeHOyKAaguuka I1 mfe paGoru na
yuacTke aaunoir 54 M npogomkawTtes okoao 5 u, Jas ayu-
LICTO HCNOJIL3OBAHUA APCHOYKAAAYHKA LJIHHY OTOr0 y4acT-
Ka BOAONMOHMMKeHHS ypeauuusawoT o 108 M. Ha wamaowm
YYacTKE HCIOAB3YIOT N0 ABE NIAGDHALTPOBLIC YCTAHOBKH.

Onepauwid no CTPOHTCALCTBY TI'OPHIOHTAJLHOTO 3aKpLi-
TOrQ Apena:ka ¢ npeiBapHTeILHHM BOA0NONNKEHHEM HI10-
PHIBTPAMH BHNOJHAIOTCA B ONpejeiacHioil mocac oBaTelb:
HoctH (Taba. 13).

OcHosroe TpeHOBANKUE K OPTANM3AIHE CTPOHTEALCTEA 34-
KpLITOrQ ApeHaxa — [OTOYHOCTL mpousnofcerra pabor. [lo-
TOYHO-CKOPOCTHOE CTPOHTENBLCTBO ApeHarxka JOMKIo OLiTh
OCHOBAHO HA HeNpPepbIBIIOH HOOBTOPACMOCTH CTPOHTEJBIIHX
NpoleccoB, BKAYACMbIX B pafoTy nocie0BaTeAbHO Ha pas-
JHUHBEIX YYACTKAX JApPEHBI.

Has rpyseToB, xopowo oraawonmx sojy, JI. I1. Topun
PCKOMEHAYeT 3a Wwar noToxKa NpHHHMAaTL O CYTKH Ha yua-
ctke apeHs! Anuuoft 110 M (rada. 14). Ipn s3ToM noayuaer-
CA HAMAYYIIAA COTJAcOBAHHOCTE PHTMA JIBYX OCHOBHBIX
UHKIOB paboT B CTPOHTCABHOM NMOTOKe; paboTbl ApeHoyK-
JaguiKa H BOACHOINKAIOIHY veTanosoK. lpeda Ha Takom
YHACTKE VKJAZABBACTCA IPEHOVKJAATIHKOM 33 ROJATOPL!
eMelbt,
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Ta6anuna 13. Cocras onepauufl W npuMenRsemMas TeXHHKa
ANA CTPOMTENLCTBA FOPH30OHTANLHOrD 3aKPLITOr0 ApeHawa

B BOAOHACHIMIEHIBIX TPYHTAX

[MocaeaosaTeaLHACTh Maimana Mapka smawmnnm
ETPOMTEALHEX ONEPALHA nar npubop ran npubopa
Pa36uexka M HHBenWpoBKa Tpaccwl | Husenup, pefika HT
[Maauuposka Tpacest 444 ABukenua | Cxpenep, Gyas-| J1-458, J1-271,
APEHOYKAAAMHKA M YCTEHOBKM [ josep J-1496
HI A0 HALTPOB
Koutpoas xauectea naanumposku | Huseawp, pefika HT
Paz0Heka MecT ycTauoske Mrao- | Pynertxa, pefixa
tHALTPOB
Hapeaka soaootoasweii kanasel | Kanasokonatens YKII-03,
KITY -200A
MonTtam wraodnabTpoBOH ycTa- | ABTOKpan K-32
HOBKHM _
MNonnmenue rpyHTOBBIX BOJX HraohuabTpal Jli«iI‘r":r.]."i'l;:I ;j’llrﬁ“lbr"-ﬁ,
YKAa1Ka ropu3onTaabiuix 3akpu- | [lpeHoykaaaum- I-251, O-301,
THX ApeEH KH J-659
3amuTHan 3aceIinka ApeHil Byabaosep J1-271
Moutam Koaoiues ABToKpau K-32
Jesontam uraoguastporoil yera- | ABTOKpau K-32
HOBKH
3acpiika TpaHmen H BOAOOTRO- | Byisposep -271, J-1496
anutelt Kanaps HAa NOAHY FAY-
GHHY
[Thaunporka Beero yuacTka Byabaosep I-271, 1-149B6

TaG6anna 4. Fpadux noTounoro cnocoda NPoOM3IBOACTBA
ApeHaxtHelX paGot (Qpodt norcka 440 m)

Kaarenaaprde anm
Atanu pafor EE
1 2 3 4 5 6 7 =3
- &
[laannpoBka Tpacchl 1] 2| 3| 4] — |
Montam uraogHasTpos — | 1] 2] 2| 4 — | 1
Mowuxenne ypoBus rpyuroewtx| — | 1| 2| 3| 4 — |2
BOJ, ;
Yxknanka npedol — | =] 1] 2| 3| 4|]—1]1.5
3aWHTHAA 3ACWNKA APeHbl _— — 1 2 3 4 | — 11,5
YeTpoiicTso KoAoAUER — | Il 2|1 3] 4|=—1]1
PaaGopka HraoduabTpos | e | T 2] 31 %11
lMoanas 2acunKka Tpanmen 2y s =l T SEY B 2]
IMaanupoBka yvactka padot — === |=]—|—|—

Mpuumewnyue OSopyronanwe: ApedoyKadauuk—1 wr., NrAOPHALTPOAME YOTa-

wonkd JHY-2—8 wt. (N0 aBe Ha oaWM yuacrok), anroxpad K-32-I wr,

N-271=1 wr., ckpenep JI-458—1 wr.
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[Mpunatwii Temn pador obGecneunBaeTcss NPH HCNOIb30-
BaHHH 8 KOMINIEKTOB HIAO(QHJILTPOBHX veTaHopok JIHY-2
(mo aBa Ha Kaxawii ywactok). Bojaononumxaommue paoTsl
Ha OJIHOM YHacCTKe BEIYTCH B TCHCHHE 3 JIHEH. Tj}ﬂﬁ}'ﬂh‘lﬂﬂ BO-
AONOHHMAMEHHE JOCTHTAETCH Ha HT‘.’J]JCIF! ACHD [1PpH pacCTOAHHN
MeXAYy HraoduasTpamu 2,25 M.

BpeMmsa pasBHTHA NMoTOKa (OTPE3OK BPCMCHH ¢ MOMCHTA
HavaJsa pabor M0 OKOHYAHHA CTPOHTCJALCTBA APEHEI HA lCp-
BoM yuacTke) —4 aua. ITorounas opranuzaunus paGor no
nannoil exeme neaecoobpastia Ha ApelazKHbIX cUcTeMax Aji-
nolt Gonee 900 M, Tak Kak notok sannmact 440 M.

YKaaawiBaeMasn ApcHa)KHas ceTh JOMKIA ob6eclcHuTDh
ROJACOTTOK, MO3TOMY CTPOHTEJABCTBO HCOOXOAHMO HA'NHHATL
OT HACOCHOI CTaNIHH HAH KOAJACKTOpa, MTOOH mpeaoTipa-
THTL 06Baast O0JLIIHX MAacc TPyHTa Ha YJIOMWKCHHVIO JPCHY.
OKoHYaTeABLIIO TPAHLICIO BLINYTLIM TPYHTOM 3achLNaloT No-
CTCNCHHO.

CTpOHTCALCTBO ApeHaXa JAo0axKHo OuTh ofecneueno ma-
TEpHAJaAMH H MAITHHAMH CBOCBpPCMCEHHO H Hea lT'EPE"ﬁ'CIEH.
[TorpeGHoe umcno 3arpysounLix Mexanuamos Aas Oecnpe-
peiBHON paboTHl ApPeHOYVKJIAAYMHKA MOXKIO ONMPCACTHTh MO
dopmyae

i StyTu ’

Q

rAe n — Yucao 3arpyiomngy MexaHnsMos; S — naowans cedenus puany.
pyiomteil ofcHnKl, M%; U — IKCNAYATAIHOHHAA CKOPOCTL JPeHoyYKAaaTH-
Ka, M/a; Ty — BpeMs oaHOr0 NHKAA pafoThl 32rPY30UHLIX MCXAUK3IMOD, H;
Q— qﬁ'hes.l (PHALTPYIOWErD MATEPHANa N OAHOM 3ArpyiounoM MeXaHni-
Me, M7,

[Tpn crpouTenbcTBEe JApeHbl MOJYMEXAHH3HPOBAaHHBIM
cnocofom pa3spaboTka rpyHTa TpaHulen BHINOJHAETCH 32
AiBa npoxojAa oT vcThda Apensl. I1pu nepsoMm mpoxoje 3KcKa-
BATOP MJAET 10 OCH TPaHlIeH H OoTphiBaer ee Ha 70%, oano-
BPEMCHHO yeTpauBast npeMennblit otkoc (m=1) c Gepmoi
IIHPHHOH He MeHee 1 M. ['pyHT BREIrpyMKaerca B CTOPOHY
aToro orkoca. IIpu Bropom npoxome (nonepeunas paspa-
Gorka) paspabartuiBalor ocrasuwnees 30% rpyura W yerpau-
paloT paGounit orkoc (m=1,5), Kotopuiii BeNoAHAIOT GosNce
TIarte bHo. Co cTopoHnl paboyero oTKoca OCTABJAAIOT CTPOH-
TeJAbHYI0 OepMy WHPHHON 5 M /1A NOABO3KH U CKIaAHpOBa-
HHA TPYO H QHABTPYIOUIEro MaTepHaa.

Jas yKnajk ApeHsl Ha paboueM OTKOce TPaHILICH BPyU-
HYI0 OTpBIBaIOT mOAKYy. [lHO ee A0.1HO HAXOAHTLCA HaA Bhl-
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core 0,3 M or ana TpaHiued, BHPLITOI skcKaBaTopom, OjgHa
H3 CTEHOK TMOJKH CPe3acTcs ¢ 3ajoxeHuem otkoca m=0,25.
BrinyTolii rpyHT ocblaloT Ha AHO Tpaniien H o6pasyior BTO-
PYIO CTEHKY ¢ 3ajoxeHueM oTkoca m=0,5. Ocb noakn pac-
noaaraerca Ha paccroauuun 1,6 M or ocn rpanwen. Ee wu-
pHHa no JHy Ans Tpy6 aumamerpom go 300 mm pasaa 45 o,
a aasa Tpyb anamerpom 300 mm n Goaee — 50 em.

Ha ano noaku ¢ noMmoulbio 111acTMaccoBOil noayrpyo6bl
nuamerpom 150—200 M uan jAepeBaHHOro JOTKA OTCHLIIAIOT
NOACTHAAOMHA ¢ja0i pHABTPA, KOTOpHI pa3paBHHBACTCH.
OznoBpeMeHHO ONyCKaloT TpY OHL.

Ha noaroropneHHoM NOACTHJAAIOUICM CJ0€ MOHTHPYIOT
ADPEHaXHYK JHHHIO, KOTOPVIO 3ackINaloT cjloeM (QHIALTpYIO-
mweit o6eeinKkn, nosepx GUALTPa BPYUHYIO HACHINAIOT H TLIA-
TeNbHO TpamOyloT cjoit rpviTa Beicotoit 30—>50 cm.

Ha crponrtenserse japeHaxca no Merogy «nojkn» OGpura-
ne B coctaBe 13—I14 vueaosek sBugeasot 2 Oyabposepa,
1 xpan, 1 camocea..

PeayantaThl pacyeToB CTPYKTYPH 1 OCHAUIEHHOCTH MeXa-
HH3HPOBAHHOrO OTPAfA AN CTPOHTEJALCTRA IJ1ACTMACCOBOrD
Apeliaxa ¢ necuano-rpapuiinbiyv puasTpom GecTpaniIeHHbIM
cnocofoM NPH NpeaBapHTENLHON TOYHON NJaHHPOBKe Tpace
ApeH NPHBEACHBl HHIKE,

Texunueckne pecypch: OecTpaHuUelHbi ApeHO-
yEAaJUHK (1 wr.), AONOJHHTE/NbHBIC TATAYH AN JAPeHOYK-
aAajaku, tpakrops J3T-250 (3 wr.), ckpenepm J[-374A
C ABYXCMCHHBIM pexcumom palbotm (13 wr.), OGyasjposeps
J-694A ¢ aByxcMcHHBIM pexkuMoM pabortwl (5 1IT.), 3KCKa-
BaTop I-352A aas puwiThbs 3axoaubix wypdos (1 wr.), aBTo-
camocBansl 3HMJI-MM3-555 ana nocraskn QHALTPYIONLETO
marepHana (2 wr.), rpakropst MT3-50 ¢ Tenexxon aaa 10-
CTABKH ApeHamuulX TpyD, CTPOHTEJBHBIX MAaTepHAJ OB H
KOHCTPVKIMIT Kk Mmecty paborw (2 wr.), norpysunk J-574
ANS MOrpy3KH ¢uAbTpOoMaTepuanos (1 wmT.), APCHONPOMBI-
pouHas Mawuna JI-910 (1 mwr.).

TpyAoBEHC pecypcCch: 3KHNaM JIPEHOYKJIAATHKA
(2 yen.), ckpenepuctsl (26 uen.), Gyasgozepuets (10 wen.),
TpakTOpHCTH Ha TArayax [3T-250 (3 uwen.), OGpuraga 3xc-
kapatopa 2-352A (2 wuwen.), wodepr aBTOCAMOCBAJOB
(2 uen.), TpakropHcTH Ha Tpakropax MT3-00 (2 ven.), ma-

et norpysunka (1 uwen.), Gpurapa pabGouHXx-reojiesu-
ctoB (6 wen.), 3KHMam JAPEHONPOMBLIBOMHON MallHILI

(3 ues.), MOHTAKHHKN coopyennil (8 uea.), pasnopaboune
(3 uen.).
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Taxiiym obpasoyM, s Oprajusanul  HOTOYHOIG  CTPON-
TCILCTRA APCHaMKa Oecrpamueiinniyv cnocoGon neodXosim
MeXaUHZNpOuBALNLIE oTpRA, ocHaulenuni 29-10 MaluHamMy N
cocTositiiit H3 68 palounx. CMeHHdA NPOH3BOANTENBHOCTD
3TOr0 OTpsifla cocTaBHT Iic MeHee 2000 M, a rojosas Beipa-
boTtka — 250—300 kM s3akpuiTOro gpciaxa.

Ilpn peuicnny MHOrHX IPaxKTHUCCKHX BONPOCOB MO Opra-
HH3AUHH It MCXaNH3auHH CTPOHTEIbHBIX paboT GoMbINoe 3H4-
UOHHC HMCCT }'t‘.THHDH.’TEIHIE PACUHCTHIIX SHH'IEHIIH IKCHAaAva-
TAUHOHHLIX napaMerpos paboTul mamini, B 3aBHCHMOCTH OT
XdpaKTepa peluaeMLiX BONPUCOB 38 PACHETHBLIC 3latelus
noKasare el NpHEIMAaIoT JaHHBE COOTBCTCTRBYIOWNY HOpMa-
TuBHBIX Martepnanos (ClIull, EPEP, EHnP, Ilennux Ne 1,
2,3 0 Ap.) ¢ yueTOM NCPCAOBOIO OULITA Opradusauun pador.

[Tpupcacnnuie B rabanue 15 januuie MoryT OuiTh HCHOb:
30BaHBl A5 NPEABAPHTCALHLIX PacuCTOB IPH COCTARJICIHH
MJANOB OPranl3aHHe CTPONTEILCTBA M'OPHIOHTAMLIOMO JApe-
Ha)a B 1oMHBX pafionax cTpanul. I3 ocHOBY HPHBCACHHBIX
MOKA3ATECH LOJOMCHN CPCAHIE 3HAUCHHS AefCTRYIOUHX
HOpM BLIPAaGOTKH H pC3yvabLTaT anagnia dakTHnucckoro co-
CTOANNA HCNOALIOBAINSA TCXHHKH CTPOHTEALHBIMII OpraHH3a-
mHaMi MHIHcTepeTBa MeJHopanuin o BOJAHOro xosflicrsa
CCCP,

3acpinka APeHa:KHbIX JHHEH 0 CTOHMOCTH H TPYA0CMEKO-
CTH HMeeT B OOLHX 3aTPaTax Ha CTPONTENLCTOO JIPeHAKA
HC3HAUHTEMLHEI Bec, HO MOCACAVIOUIAH NMajeknocT, pabo-

TaGawna 15 3IkennyarauuoHnsie NOKA3ATENH OCHOBILIX MAUIHH,
NPpHMEeRHeMbIX TNMPH CTROUTENLCTBE JIPCHAMA

p Facxox
= Bupadorkz m roa |= 2 | ropuotcro,
S o =" = Kr
EE £ :1-[2 ::F, -
Mammwan Ee o E;EE, ==
o & = CoLN RS & ,F_‘*E,EE <= E: §
bl o =2 ImEEZ|Z2E|ES
Apenoysaagunkn: r
A-301, 31-3,0 13011,0 KM [2B—35|1,2 | 350 330
A-630A, H-6380 15011,0 KM 18—25(0,1 500 500
F,1M-301 15011,0 KM 300 (2,0 2801 280
Ixckaeatopul ¢ BMecTn- |225[1,6 | tec. M| 200 |0,55 | 2004100
MOCThIO KoBWa dojec
0,35 m?
Ckpenep 205]1,25| Twe. u 10 10,039 230| 940
Byaeaczep 22001 1,3 | Tme, »*| 180 |0,630| 120| 580
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Thl Ap€HaAd BO MHOT'GM JABHCHT OT Hee, I'Ipu Jdchinke Il}’.:l-l{-
HO CleAHTh, UuToObl He ObLI0 NOBPEKACHHA APCHAMKHEIX TPYOD
H aedopmaliH JHHHH ApeHbl, yToOb BoAa OecnpensiTCTBEH-
HO nocTtynana B Apeny. Heab3a sacelnaTh TpaHlueH Meps-
JBIM TPYHTOM. 3acubnaHible TPaHlleH He JOJMHB MEIIaTh
HOPMAJBHOMY HCHOAL30BAHHIO 3EMEJb.

OO6kIUHO ApeHBl 3achNaloT B ABa nprema. PasgciabHas
3achlllKa TpaHllell NO3BOAACT JYyYllle KOHTPOJHPOBATH Ka-
yecTBG padOT H HCNpaBJATh gonyuleHHble owkbku, Obpart-
as 3achbiNKa TpaHileH NPOH3BOAHTCA A0 YPOBHA AHA KOPLI-
Td NONEPEYHBIMH HJIH KOCHLIMH xogamu GyJabacsepa. HUToOwl
HE¢ HAPYWHTb QPHALTPOBYIO OOCHIIKY H TPYOB!, (PHALTDP HAAO
MOKPHTHL NPEAOXPAHHTCALHBIM CJOCM TPYHTA TOJLIHHOI
0,15 M, KOTOPHI OTCHINACTCH BCJAGH 3a MPOXojoM APEHOYK-
JlalyHKa.

I'pyuT 0OpaTHON 3achINKH A0 NOCAEAHEro BpeMeHH He YII-
JOTHAJH. B HacTosdllee Bpems 3Ta ONepalHsg CYHTaeTca He-
obxoaumoii. B stom ciyyae MepcHeKTHBHBIM MoOxKeT OBITh
enocol 3aMOYKH. YTNJIOTHeHHe oOpaTHOl 3achiNKH KOMOHHH-
POBAHHOH 3aMOYKOH NPOBOJAHTCA B 3@BHCHMOCTH OT JJIHHDI
JpeHH B OJHH HJIH HECKONLKO NpHEeMOB. 3aMOuka [pe-
HBl OCYLUecTBJAfETCH Ha BCEH NPOTAMEHHOCTH OQHOBPEMEH-
HO, eci AnuHa ee e npesuimaer 500 M. B nporusHoM cay-
yae apexa pasOusaercd Ha ABa H Gojce caMOCTOATE/NbHBIX
orpeska. ['panunaMu MEN(Iy OTPE3IKaAMH CJAYKAT CMOTPOBLIE
KOJIOAU B,

Ha zamouxy 1 M Tpanwer wupuHod 0,6 M u rayouHoil
3 M B 3aBHCHMOCTH OT BJa)HOCTH rpynrta tpebyercs 3 M3
H Gojee BOAB. 3aMOYKY NPOBOAMT OpHraga H3 Tpex UeJO-
BeK: Opurajup, MOTOPHCT H paboUHH.

CreneHb YIJIOTHEHHA TPYHTA B pPe3yfbTaTe 3aMOYKH YC-
TAHABJHBAETCA NyTeM cpaBHeHHS cpejHell NAOTHOCTH 34a-
CHINKH H TPYHTA ecTecTBeHHOro 3sageranus. JOCTHrHyTas
MJOTHOCTh CYHTACTCA YAOBNETBOPHTENBHOH, €CJH CpPeAHAd
NJAOTHOCThL 3aCHINKH He MeHbLIe CPeJHEH IJIOTHOCTH TpyHTa

B CTCHKAX TpaHILUCH.
K uyueny OCHOBHEIX COOpY:KeHHH, BO3BOAHMLIX Ha Jpe-

HajCHOH CEeTH, MOMKHO OTHECTH HauaJbHBE H IPOMEXYTOH-
Hule (cMOTpOBHIE) Mene3ofeToHHbIe KOJOoANLE cOOpHOH KOH-
CTPYKILHH.

JKenesoBeToHHBIE KOJbIA YCTAHABAHBAIOT Ha IEMEHT-
HOM PacTBOpE, a CTHIK CHAPYXKH 3aKJeHBAaIOT NOJOCOH MeEIl-
KOBHHBI IIHPHHON 15 cm, NMpONUTaHHOA FOPAYIHM OGHTYMOM,

B IBa CJ05.
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Bepx xojojua ModKeH BHICTYNATh Naj NOBEPXHOCTHIU
3eMad He Ooaee yem Ha 0,5 M H 3aKpLBATHCA KPHILIKOI-
CETKOM.

Bee GeToHHble NMOBCPXIOCTH ABa)<Jhbl [OABEPraioT TiHA-
POH30AsALHE pacTBOpoM OHTYMA na Genanue.

A nposepkH KavecTsa CTPOHTCILCTBA APeHax<a ocy-
UIECTBJAACTCA KOHTPOJDL BLIMOgHeHHLIX pabor. OH MmoXer
ObITh TEKYUIHM H NOGICAYIOIHM (N0C]¢ oKOHYaHHs pabot),
CTIOWNLIM H BLIOOPOUHBIM, BH3VAALILIM, NPHOOPHEM H dB-
TOMATH3HPOBAHHBIM, [HACCHBHLIM H aKTHBILIM,

Bo Bpewmst cTpouTe nCTBA 3aKPHITOrO ApCHAXKA Keda-
TCABLIO HMETh HC TOMIBKO TEKYIUHI KOHTPO.IL, HO H BO3MOM-
MOCTL CYAHThH BNOCJAEACTBHH O COCTOSHHH APCHE, B Kaknx
MECTAX MOTYT BO3HHKNYTL HCHCNPanHOCTH. Pesyakratil Te-
KYILICro KOHTPOJISI TEXHOJOIHUECKOI'e NpOoIlecca MONIHO ie-
NM0JAb30BATE MOTOM KaK NAcnopT JAPeHbl, & KOHTPOAH roToROI
APEHBl — KaK Moc/IcAVIOUIHH KOHTPOJb.



IN'IABA 6
IRCIINIVATAIINA JTPEHAYRHBIX CUCTEM

IKCIIyaTanHOHHAA HAJE/KHOCTD
CHCTEeMBbI ApcHakKa

Hanexuocrs W goaroBpeMeHHocTs paboTel peHaxa 3a-
BHCAT OT THNA JpeHarka (OTKPHITHH MJH 3aKpPHITHI), OT
NPOEKTHLIX PelIeHHi, KOHCTPYKTHBHOIO HCMNOJHEHHUA H 4eT-
KOCTH CHCTEMBI 9KCILJYaTaLHH,

Y 0BICTBOPHTEAbLHOMN paboToll cHeTeMBl ApeHaNa caey-
€T NPH3HAaTh TAKYl0, KOTOpPas NpH NOCTOAHHON 3KCMayaTa-
IHH C KOMILIEKCOM HeoOXOAHMBIX NPO(QHIAKTHYECKHX pe-
MOHTOB obecneynBaer peryJaHpoBaHHe BOAHO-BO3AYIIHOTO H
BOJHO-COJIEBOrO PeXHMOB B 3ajlaHHLIX npejenax Ha nJoila-
ILH, o0cayxHeaemoll 3Toil cHereMoi,

PaccMOTPHM CHCTEMY: NOYBOPPYHT — JAPEHAM — KOJJeK-
TOP — BOJAONPHEMHHK € TOMKH 3PEHHA HAZCHKHOCTH ee KOM-
MOHEHTOB, NPOaHaJH3HPOBAB BO3MOMKHBIE H3MEHEHHS Kax-
aoro u3 Hux (pre. 39).

[loneayack MeTOAHKON H NPUHHUHNAMH, H3JI0MEHHBIMH
L. E. Mupuxyaaeecit n C, 11, 3100eHK0 OTHOCHTENBHO JIOT-
KOBBIX KAaH4J0B, Pa3/ICIHM BO3MOMHBIC OTKa3sl Ha ycTpa-
HHMBIE H HEVCTPpaHHMBLIC, FHEEMHTI}HM MPpHYHHLI, BLI3LIBAIO-
LILHE HX, H MEPbl 0 HX YCTPAHeHHIO.

[TouBorpyHTsl 30HB aspauHH cjaeiyeT paccMaTpPHBAThL
B TECHOH YBSI3Ke C 3JIEMEHTAMH JIPeHAMKHON CHCTeMBl H B JiH-
HaMHKE HX pa3BHTHA.

B npouecce apesnpoBaius 0GbIYHO NPOHCXOAHT PacTBO-
penHe cojeii H BBIMBIB HX B JpeHax<. B cBA3H ¢ 3THM NOpH-
CTOCTb T'PYHTOB H HX (UJAbTPaIHOHHBIE CBOHCTBA YBEJHYH-
paioresi. Hanpusmep, B coBxo3de Ne 4 TosopHol crenu, rae
HCXOLHOE cOfep:KaHHe THNcoB npeewmano 16—28%, no
Mepe HX BbilleJayHBAHHA Ha (oHe ApeHaxa obpas3oBaJHCh
KPYMHBIE MOPLl H CKBO3HLIE XO/bl, AHAJOrHYHBIE XOJaM 3eM-
JepoeB. B peayabTare sTOro pesko yBesHuHBaJHch Kosddu-
UHEHTH! GHALTPALHH.

Caeayer OoTMeTHTb, uTO KOS(ppHUHEHT (HALTPALHH HA
(poHEe OTKPHITOro ApeHa)ka yBeJHUYHBaeTcs H CTabGHAM3HDY-
erca OubicTpee. 3atem Habaoaaercs obpaTuwii npouecce —-
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vmensuicnne Ky. Tlpuuem na one ropusoHTaJbHOrO 3a-
KPBITOrO Apellaa 3T0 MPOHCXOAMT OvicTpec, OUCBIAHO TO-
TOMY, HTO IIOAd BJHAHHCM []]H..'!h'i'pa HAYHHACTCH HpOoLCCC
crabuansaunn i Gopmuposanua rpyutra oGpaTHoil 3achlllKH
H MCAJCHIIOrO 3aHneHns ofpazoBaBINXCs 1Op KAk HppHra-

LHOHIIIAMH HAHOCaMH, TdK H IIEqu}E}i}MIIPUHHEIIIil]'l'IHCFI
B lpouecce MOJHBOB YacTHILAMH BEPXHHX CJAOCE NOMBO-
FPYHTOR,

Has 3AKPBITHX [APCH, 34lUHUICHIIWX XOpOWMO NOCTPOCH-

HBIMH QHJILTPOBRIMK OOCHINKAMI, 9TH AeOpMAUNK HE NPei-
CTABAAIOT OUACHOCTH, TAK KaK OHIl ObICTPO cTaBHAHZNPYIOTCH

H NO CYTH VBCJAHYHBAIOT 110 CpaBHCHHIO C NCPBOHAMATbHLIMH
HCXOIAHBIE DAacCXoIAnl BOJLI B Apene. ST H3MCHCHNA
CICAVET OTHECTH K IIePHOAV cTabiiH3alny HavalbHoro ara-
na paGoru Apcuama.

B To 3e BpeMa HMEIOTCS H3MEICHHS W APYroro Xapakre-
pa, cleuHpHUecKie ANA JAECCOBLIX NPOCAAOUHBIX M APYTHX
YOAOTHAWIKNXCH  FPYHTOB — CHHZKeHne  koadpuumnenra
qJHJIbT]]EIII,III[ Nnod BAHANNHCM opourcnns 1 VBJAXHEHHA Mac-
cuBa. Tlo madawpenusn astopa, B loaogHoll crenn 9710
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Puec, 40, Hamenenue ApeHan-
HOrO MOAYJAA BO BpeMeHH 1af
Apen, yAomeHHHX Oecrpan-
WelHEM ApPeHOYEAAJIHKOM ©
PA3NHAHEIMH QHALTpaMH:

I — kanponosas THaHb

CAMOYPABHOBSM KD KIeica
Mb); 2 = Kanponopan THAWL
[TpexeTyneHyatTmil Hom); 3 — ne-
COK € KanpoHompof TeEaNb, 44—

(Ho®
thop-

H3MeHenne aocturaer 15—209%
H AOJHO YUHTHIBATLCA B NMEpBO-
HAaYaJNbHEIX pacueTax JApeHaa
B NPOLECCe NPOEKTHPOBAHHS Ha
NepcrueKTHBY.,

OnxoBpemeHHO Henb3s 3a0bl-
BATh, YTO YCTOHYHBOCTL CHCTe
MBI MOUBOIPYHT — JpcHaM —
KOJJEKTOp — BOAONPHEMHHK B
OCHOBHOM 3aBHCHT OT MpaBH.Jb-
HOCTH nojabopa H BHNOJAHEHHN
¢Guabtpa. C 37Ol TOUKH 3peHHS
XapaKkTepHbBl pe3yJbTATH HCCJe-
JosaHHH, npopefennux B. M. Ba-
TOBHIM

Mo PYKOBOJICTBOM
B. A. IlyxoeHoro B cosxoze Ne 7
I'odoanol ctenu, mo BHABJACHHIO
H3MEHEHHH NoTeph HANoOpa B NpHApPEeHHOH 301e GecTpaHieii-
HOTO JpeHaxa pasiHuYHOro KOHCTPYKTHBHOTO HCIOJHEHHS.
3a noxazaresb H3MEHEHHA (HIALTPALHOHHBLIX CBONCTE B3ATA
AHHAMHKa nokasarteneit Q/K=[({), npusemennan x manopy
0,5 M. Pesyabratet neeaefoBanus (puc. 40) nossodnan ycTa-
HOBHTh CJaeyiollee:

NpH (HIABTPE H3 NECYAHOTO MAaTePHaAa, COOTBETCTRYIONIC-
ro pacueTHHIM COOTHOWICHHAM dso/Dsp H Kosdhduunenty ue-
OJHOPOAHOCTH, HabalolacTCs B MEpPBLI rof HEKOTOpOe VBE-
anvennc sHavennit Q/K Gaarogaps yayumenuio duasrTpa-
UHOHHBIX CBOHCTB (HJLTPA B peay/bTATe CAMONPOMLIBKH
MBIMTEBATHIX HACTHIL, COAepM¥aHHE KOTOPHIX B (hHALTpPE co-
crasasano 8—12%. ITocae storo kpusas crabHAH3HpYeTes;

npH GHALTPE H3 KAaMPOHOBOH TKAHH, TAK e KaK W H3
APYIrHX CHHTETHUYECKHX MaTepHaJ0B, BLIMLIBAOILHECHA H3
(uABTPa H rpyHTA NPHAPEHHOH 30HH YACTHUB He MOTYT
NMPOHHKHYTL CKBO3b TKAaHb H CHHKAKT (QHJILTPAUHOHHYIO
cnocobHocTs Apenaxa. Kpome Toro, Xapakrep H3MeHeHHS
MPOYHOCTHLIX CBOHCTB CTEKJIOBOJNOKHHCTHIX (HJALTPOB He
MO3BOJACT rapaHTHPOBATh HX AOATOBeUHOCTh, BekpoiTHe 06-
Pa3loB CTCKJIOMATOB H CTCEJIOBATHI, 34J0OM{EeHHEX B COBX0O3e
Ne 6 Tomoanoi crenu, nocie 4 Jder paboTH NOKA3aJ0, yTO
B YCIOBHAX MHHEpPaJH30BAHHBIX BOL OHH npuobperaloT
Xpynkocte M paccuinatorced. I'. A, Ceraap u 3. X. Orau ye-
TAHOBHJIH pe3koe H3MEeHEHHe MPOYHOCTH KJeeHh X, KOMOHHH-
POBAHHBIX H HIVICNPOOHBHEIX (GHABTPYIOLIHX MaTepHaJOB
0o AeHCTBHEM NMPHJIOMEHHOH HarpyaKH,

mecyanan ofckinka.
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JOCeiN Ny K [TAET=
ROCTIte  MORTEFUNT

HmyguweHy e TaEmEre-

T

i | i i ]
T=ix 2=i J=d G-id Jei
Foder nocoe cmpoumenycmia

Puc. 41. CavoynaoTieHne odpaTHol 3acCLINKn ApcHanma
B [pPOIECCE OPULLCHHR NPHACTAIOWHX K JPeHe 3CMeL
n 02HOM H3 coBxozor Toaoaiuof etens.

OfpazoBanie NPOMONH B APEUY NPOSIBASETCS OOLIMNO
B HAUANLHLIH OepHOL SKenayaTauny, XapaKTepHo OHO TOMb-
KO JAAf TPaHWeHHOH H NOJYMCXAHH3HPOBAHHOH TEXHOJIOTHH
CTPOHTENLCTBA ApeHaxa, Nho npH yakorpaxuleinoM (uete-
BOM) u GecTpaHuiciiHom cnocobax NIJIOTHOCTL CPYHTa OoA4
IpeHoit NPEBLIIAET eCTCCTBCHHYIO.

ITpn tpammnefinom cnocofe B CyXHX FPYHTaX NJOTHOCTE
obpaTHOil 3achiNKH OOBIMHO HAMHOrO MelbLle, YeM B MaTe-
puke. [Tosromy Boja MpH MONHEAX, NPOPLIBASCH B HALAPCH-
HYIO TOJOCY, TPOMBIBAET PLINALIA TFPYHT 34CHIKH H 3a4a-
CTYIQ HNAPYIIACT HC TOJBKO €¢, 1o H pHALTPp TpyOH, pasMbi-
Basg OJHOBPCMCHHO VCThE. YNNOTHHTL PLIXABH TFPyHT
B TpaHlUlee, KaKk 3TO JCNACTCH B HAaCcLINAX oGBIUID ManbIMH
KaTKaMH NHGO VAAPHBEIM YIVIOTHEHHCM (KOHCTPYKUHH Me-
XaHH3MOB A1 atoro 6uan npegaoskenst TCKB no HppHra-
IHH), B NpOLEcce CTPOHTENLCTBA HCBO3MOMKIO H3-32 OTCYT-
CTBHS BOJIb Ha BHOBL OPOLUACMLIX 3eMJfX, Ie NpUMCHASTCH
ITOT METOJ.

B nacroguiee BpeMs A5 HNPeayIperiaeHHs 3THX jedop-
Mauui HauboJsee IMHPOKO paclpocTpalicH CACAYIOUIHA Me-
ton. Booan gpeHs B TeueHHe MepBLIX TPExX JeT ¢e IKCIaya-
TALHH OCTABJAIOT 1le3aCCBaeMyIo 3aUINTHY MOJOCY WHPH-
Hoit 3—5 . Ec orpamjanr ¢ ABYX CTOPOH LepCXBaTHIBAIO-
IWHMH KaHagaMi, He J[JONyCKAWUIHMH MNONaJAHHA BOIH
B APEHY. 3Ta 10J10Ca CHKEroAHO NOJACLINASTe H IJaHHpYeT-
ca. [To Mepe opowenns Noj JAcicTBHeM PACTCKaHHA (QHALT-
PAIHOHHLIX BOJ OT MOJHBA NPOHCXOAHT VBIAMKHEHHC H Ca-
MOYILI0THEHHC 00paTHOil 3ackinku (pue. 41).

ATOT MCTO MMECT [Ba HENQCTATKA: nepBHil — Ha Hal-
Apennodl noaoce zavactyio ofpasyercs cBOA H3 YIVIOTHEHHO-
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ro FPYHTa, 4MTO TPO3HT NPOBAJIAMH H MOMET BLI3BATH Hecya-
CTHBIC CJYy4aH, BTOPOH—CAaMa Nnosoca J roja He 3aceBaercs
H HC HCNOAL3YeTcR B CceaLCKoXosfaicTeeHnoM obGopore.
[ToaTomy MAVT HACTONYHMBLIE NMOMCKH MCTOJOB YNJAOTHCHHSA
oGpaTtHoit 3acuinkd. OaHH M3 TAKHX METOA0B — 3aMOuKa
HaJAPCHHOMN [0J0OCH, KOTOPaA NPOBOLHTCA NPH MYCKE NOAHB-
HOIl BOABL 11a NOJA HAH COeyHaJLHBIMH [ONYCKAMH BOALI
H3 Kanaaa. Mmeercs Heckoabko pasHOBHAHOCTCH 3aMOYKM!
«CHBEPXV®, «CHHAY® H KOMOHHHpOBaHHAH.

Iocaeaunit nanbGosee MOJOMHTENBHLIH B UEJOM METO
TpebyeT ouenb TIMATEILHOTO Haasopa Gpurajasl H peryanpo-
BaHKA BOAL, TAK KaK NPH HaJACHHH YPOBHA BOAW B apens
BO3MOMEH €e 3aMLIB,

B CIIA, kak vkazwisaer JI. Buaapacou, aaa yrioTHeHHS
ofpaTHoil 3acHNKH ZpCHaMad, NOCTPOCHHOrO TPaHUIEHHBIM
cnocofoM, NpHMEHAeTCs HApPAAY € 3aMOYKOH «CBEpPXY» —
3aTOMJICHHCM — MOJHB JO¥/JeBAHHCM NPH 3aKPHITOM YCTBE.
[Tocne 3amMoOuKkH ApcHY 063aTCALHO NPOMLIBAIOT NMOA HAMNo-
pom 70 M pacxojpom 3,5—4 n/c.

B wuacroslice BpeMsi TPCAJNOMKCH M HCNBITLIBAETCS
p CAHMHUPH (A. Aawaos) HoBwulit Meroa. On coCcTOHT
B TOM, YTO NOJYMETPOBHI CJAOH rpyHTa Hal QUILTPOM
B npouccce 3acunku o0pabaTwpiBaloT pacTBOpPOM noJduMepa
K-4. B pesyapraTte TOro rpyHt npuobGperaer cnocobHocTh
NMPOTHBOCTONTL PasMbuiBy faxe npH OOABIIHX BLICOTAX CBO-
6oaHOro nmaaenHa BOJH.

B nepuoa crabuansauun padoTnt Apenaika NPOMOHHBI
MOTYT BO3HHKATL M NPH TMOJYMCXaHH3HPOBaHHOM crocobe
cTpouTenbeTBA Apenaxa. Ho sgcce OHH HMCIOT IpYroi xa-
paKTep M NPHYMHY: BCJACACTBHE PA3HiHIUbLl B TOAUIHHE YNJIOT-
HeHHoro ¢aod npy o0paTHOil 3ackiNKe B TEUCHHE OJHOrO ce-
30Ha BO3NHKAIOT NMPOAOJLHBE ycajoudble Tpewuusl. Mx
ejleayer nmepenaxath W oorrpefimcpoBats. Ilocae storo man
APeHOH MOMKNO BECTH M0JeBbe paboTLl H MOJNB,

HeaocTaToMHOCTL MPOMBIBHOM ZOMH B npouecce padboThl
ApeHaXa onacHa npH AJNHTCABHOM XapakTepe 3Toro sp.je-
Hug., OO0puNO oA CHCTCM € ONTHMAJbLHBIM MCJAHODATHBIILIM
PeHMOM BCTpcualollHecs B HAporpade CTOKa peK ABYX-
TpexJeTHHe, Jarie KaTacTpoHUCCKHe, MANOBOALA He Omac-
HLI, TAK KaK HHTEHCHBHOCTE COJCHAKONJICHHA Ha TAKHX
cicremax nepeauka. [Tpumepom moxer 6uiTh HOBast 30Ha [o-
JoaHoit crenm, rae B 1974—1975 rr. B peayasTare mano-
poAbfl 112 CeipAapbe GBLIO NMOJYUEHO HIa TCKTap HETTO B ro-
10B0M paspesc 5,0 Teic, M} BoAwl, uro HiKe geduunra opo-
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CHTENbHON BOABL. 34CCL, MO AAHHBIM MEAHOPATHBHOI €AY K-
6u TonoanocTencTpos, 3sanackl coJeli B 30HC aspauuu
YBEMHYHAHCh He3HAUHTENbHO — Ha 5—12 1/ra.

3akpuITHe ApEHbl B IEN0M A0CTATOYHO HACKHBIE W A0~
ropeuible coopyKenus, e Tpelywoine Goakpx 3aTpat Ha
ux skcnayaranuio. Ilo gauusiM aBTOpa, CTOMMOCTEL SKCIJAYA-
TAllHH SaKPHITOrO rOpH3oHTaALHOTO JApenaxka B [onojnoil
crenu cocrasasier Bcero 6,5—10,5 py6/ra (tabGa. 16).

Tabanua 16. CpasunTeabHblé CTOMMOCTH SKCNAYATaUHH ApeHawa,
pyb/ra

Lumll.ia%:;.;ﬂ& rc‘? - Eﬁ:?i‘f s Bepyukans-
i Ji]] il = ¥ JHla
Satpara e i HHi
RpeHLK Apenas Apciam
AMOpTH3A LM 7.9—10 4,2—7 6,0—18,0
PeMOHT H MoaaepKaHHe 6—9 2—3 20—40
Coacpikanse 3KCmAyaTanvou- 1,5—2 0,3—0,5 2—3
HOI'o 1TAaTa
Hroro 1521 6,5—-10,5 2861

Caeayer oTMeTHTDh, YTo TabjHIA cocraBjeHa mo OCPea-
HCHHLIM JaHHBIM 3KCIJYaTtauny APpeHaixa NepBoro lepHold
CTPOHTCJBCTBA HECOBEPLUICHNO KoHCTPYKuuH, CoBeplIeHCT-
BOBAHHE KOHCTPVKIHII Apena)<a ewe GoJiee NOBHICHAO €ro
HAaJeXMHOCTE H CHH3HNJAO0 CTOHMOCTEL 3KCIIAVATAILHH.

3aunenne CTHIKOB YacTHI@MH IPYHTa M (HILTPA — AB-
JeHHe KpaiiHe HexeaaTeabHoe. B npakthke I'onoaHoi cTeny
3aHJienne CTHKOB HaO/MI0AaJ0Ch TOJALKO NMpH NMPHMCHEHHH
KepaMHYECKHX TPyO ¢ NPCBBIUCHHEM Hapy:Kuoro jHaMerpa
HaJ BHYTpPeHHHM GoJjee ucM na 15 mm.

Inpuna cruika W pasMep nepdopaldy ycranabanpaior-
ca Takum obpasoM, uToOBl cO37aTh CBOA HAM CTHIKAMH HJIH
MPeflOTBPATHTL BO3MONKHOE JBHIKCHHE CBA3SHLIX HacCTHIl
rpyata. C. K. AGpamos pexoMmenayer NPHHHMATH pasmep
mean <<1,25 dgo, a pasmep kpyrasix oreeperii << 1,8 dsg, HO
e Gonee 1,0—1,5 Mym. Oanako 91a BEHYHHA CNIpaBeJHBA
TOJIBKO AJA TJI4/KOro cThika Tpy0 M Kpyraoi ncpdgopauuy,
Ho Henpuroana aas Tpyo ¢ pactpybamu i (packamu, TaK Kak
3/leCh YACTHIE B TPyOy HE Npocwilalorcs, a OTC/AaHBaloTCsH
FHAPOAMHAMHUECKHM AciicTBHEM TIOTOKA MpH BXOfe B TPYyOY
H BMLIBAIOTCA B BHAE nyabnbl. B cBA3H ¢ 3THM IIHpKHA 1e-
neit wan auwaMerpnl nepdopanui W CTHKA MOryr OuHTh VBe-
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JuUeHB 10 3 dsp. Ecaun yuects,
YTO B FOPH30OHTAJABHOM ApeHd-
Ke Ha opomaemMbix 3eMJAX
AR obecmevyeHus HeOOX0AM-
MOH BOJONpHeMHOH cnocobHO-
cTH 00RA3aTCALHO NPHMCHAIOT
(hHABTPH co cpepneit Kpyn-
HocThlo Ayeek 1—2 MM, TO ON-
THMaJLHBEIH pasMep CTHIKOB,

[MPpH KOTOPBIX 3aKYNopka IIc
Pue, 42, 3asucuMocts obbeMon ﬂ['.IGHEKD,ﬂ.HT.—E—H MM.

NPOMUEBKH ApeHaXKa OT BPCMENHH
SKCMAYATAILIL, 3aunenue TpY6  MOMKCT

BDJI"IHEI}'TB KaK CJACIACTBHC
o0pasoBanis NPOMOHH B Jape-
ny, HapylnICHHA CTHKOR H3-3a OCajJKH, mojnopa ApeH, 3aco-
peHua Koaogues H Jap. OcHoBHafg 3aliHTa OT 3aHJeHHs —
thuabTpoBas obceinka apenaxa. OAHako B HAYAJbHBIL Ie-
puod paboTe ApeHaxa, Nnocje CTPOHTEJALCTBA, NOKA He Y-
JOTHHIACh 00paTHaA 3aCHINKA, He YCTpaHeHbl e eKThl B Ko-
JOJLAX, ¢ BHHECJAHCh MNblJeBaThle YacTHUW W3 (uJabTpa,
SAHICHHC HMCeT HHHGG..-'!'[:-ILIEL‘ ]J''.Elll.*.1'Ij:l“.':l{fT]']'EI_IIl‘.ﬁl-]]liZ"f NnpH 3TOM
B JApeHax MOXKHO OOHAPYMHTE COHCTHIE OCA/KH HAHCTBIX OT-
noxennit. B, M. 3yGen cunrtaer, uTo B 30He OCYIIEHUA 3TH
ABJICHUS] 3aKaHUHBalOTCH B TedeHHe 5—6 v nocae nycka jpe-
wel, B Tosognoll crenu onM AJsTCH OKOJMIO TOAA, a MHOrAA
it Hoaee. ITO HATJAHJAHO BHAHO H3 3aBHCHMOCTH, NOJYUEHHOM
apropom coemectHo ¢ H. C. KoayGom (puc. 42).
Hanayuwne ycaoBusa GopbOH ¢ 3aHJIeHHEM CO037aI0TCH
TOrja, KOrja B ApeHe 3a CHYCT YKJOHOB BO3HHKAIOT camMopas-
MbIBAIOLIHE CKOPOCTH, TO €cTh, KakK VKaswmBaer H. Pixura,
BCPTHKA/bHAA CKOPOCThL Mydbcalu OGoablie ruapasanye-
CKOH KpynrocTH HaHocoB. Ilo pacueram M. Pxurn, sta cko-
pocTh obecneyHBacTcd NPH  CACAVIOUIHX VKJAOHAX JAPCH.
D =50—65 mM; i=0,05; D=65—100 mm; i=0,04; D=120-
150 muM; i==0,35.
Haunnvie, noayycnnsie M. Pixuroit, Gecenopuo aanbile-
Hbl. Boaee Tounas sapucHMOCTh yeranosiaena M. X. Amepom
Ha OCHOBC AHaJH3a 3aWJICHHA APeH B e bToBBIX 30nax APE:

% — 0,00049- 107 € 0,075, (217)
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rae ¢, -— cpenunn rayéuua v Apene; D - apaserp Tpy6uw; C — rHiapapan-
qecKHi KOWHPUUNENT, 5 — VEIOH; Y¥s B Yo — MIOTHOCTE HAHOCOB H BOAH;

Ye=1.

M3 storo seipamennns M. Pxura onpeaeann ontHMadab-
nuie yeaoun apen: 0,0025—0,003.

[To naGaloNeHHs#EM aBTOPOB, HHTEHCHBHOCTL 3aHJICHHSA
TAKIKC 3aBHCHT OT ykjaonos japenama. [Ipu yrkaonax Gonee
0,003 apecnaX npakKTHUYECKH He 3aMJdgeTCA. Xapakreped
B 3TOM OTHOWIEHWH npHMmep pabotil gpenaxa B fAsan-O0H-
KHHKCKOR fgonune. 3aech ykaoue npessiaoor 0,003. 3a Bee
Bpema sxcnayarauue ¢ 1966 r. ApeHsr HH pa3y He NPOMBIBA-
auck, onHako Ha 1/I 1976 r. ua uux 98,3% mHaxomsarcs B pa-
Gouem cocTtoaHHH. EguncTBeniivle (pakTel pa3pyuieHnsa ape-
HaMa CBA3AHL ¢ paspylIeHHEM KOJOAUEB H HX 3acopeHHeM.

JaujeHre ApeHaxa ycrpaHumo. B stoM cayuyac, ecaH
3aWJCHa HC BCA NOJOCTL JAPEHBL, 3AHJICHHE YCIHEeWHO JIHKBH-
nHpyctca npoMmuiBoydoi mawwdHoit T1JT-125 KoncTpyKuUHH
[CKB no uppurauun [anascpepasupcosxoscrpos. 3ta Ma-
IWHHa CKOHCTPYHpPOBaHa CHCUHAJLHO AMA ApCHaxa Opo-
aeMbIX 3eMeJab H paGoTaeT Mo NPHHLUHIY THAPABJIHYECKOro
neiicreis crpyu. Ilpn aToM peakTHBHAs rojoBKa, BBOJAHMAS
B Tpy6y, HMEET OJHO OTBEpCTHE pasMbIBalollee # TPH-UEThIpe
pPeaKTHBHEIX AN NPOABHIKEHHA FOJOBKH no Tpybe. Mauuna
[TOT-125 no cpamsnenuio ¢ mawnnoit J1-910, paboraoulei
B 30HC OCylleHHd, HMeeT (oJee MolLHOe HacocHoe obopyo-
BaHHC H GONLIUHH AHAMCTP roMoBKH. TexHHYeCcKas NPOH3-
BOAHTCALHOCTE OAHON Mawunul — 40 kM B roa. Ecan apceHa
3aHJICHA NOJIHBIM ceyeHHeM, Hcnosb3oBaHue [IMT-125 ma-
JONPOH3BOAHTEABHO, TAaK KaK NPHXOAHTCH HCOAHOKPAaTHO
BBOJAHTDH H BLIBOAHTE IOJIOBRY.

3a py6exoM NpHMEHAIOTCs H ApPYrHe crnocobsl OYHCTKH
apen ot 3amacuua HaHocamu. Tak, 8 CIHA aas mexauinue-
CKOM OYHCTKH JIpEH OT 3aHJeHHd NPHMCHAETCH MHKPoOYp
¢ 3jackrpoasurarenemM. [Ipn nameyalolUleMes 3auJIeHHH ¢ Ha-
YaJbLIOro KOAOAUA JApeHbl B Hee 3anyckaerca pebpHCTHIA
MAUHK, KOTOPBIH noj aeficTBHEM TOKA BOJLL IPOTAJKHBACTCH
K yerblo, Jlas Soablmux guaMeTpoB JpeH H KOMIEKTOPOB
MPHMEHAIOT TPOCONPOTATHBAIOILHE YCTpoficTBa cO WIETKAMH,
TPOCONPOTATHBAIOUIHE YCTPOHCTBA C BpallaiolleHcss BOKPYT
CBOE€I OCH roJIOBKOM ¢ NpHBOAOM OT CNEUHAJNBHOrO JABHraTe-
Jd, Ha KOTOpoeil, KpoMe rHapasinyecKuX cTpyHHLIX annapa-
TOB, PACIIONOMEHH CKPeOKH H 3JaCTHUHBIC IIETKH.

B CCCP aunanornurme cnocobn npemnoxeuw A. C. Bo-
nerosuiM, B. I1. BeaenunopeiM. Tak, yCTpoicTBO, mpeajo-
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wednoe B, I1. Beacuunonwmy, npegcrasaser coGoil wap,
HAMOJAHCHHBIH KHAKOCTLI) TNOJA AaBJeHHEM, Ha KOTOpOM
PABHOMCPHO PACnoNOMeHsl cKpefxn B BHAE KOAbIEOOpPa3-
HBIX nepccekalomuxes pefep, oOpasylolUiEX CETKY ¢ KBaj-
patHeiMH aueiikamu. lllap Takoro THna nponyckaerca 10
JAPCHC CBEPXY BIIH3,

3anacHie (IIbLTPa BO3MOMKHO TOJNLKO NPH HCNPaBHALHO
nojobpanioM coctaBe GuabTpoBoit ob6cHnKH M npu obpa-
3oBanud npoMonH. Caefyer OTMETHTb, 4TO ecad (QHALTP
nofodpal B COOTBETCTBHH € NOJOMEHHAMH, YKasaHHbLIMH
B rnase 4, To B npouecce paboTul APCHHI OH CAMOOYHLIACTCH.
[TpumepoM  MOrYT  CAYKHTBL  Pe3yabTaThl HCCICA0BalHI
HiaHCalCKOro 1ecka, 1poBeflelnbiX B JgabopaTopHil cTpol-
TEMbHBIX MaTcepHadoe [oaoAnocTencTpor Ha GHABTPALHOI-
oM Jotke pasmcepom 1X1, 62,5 m. Bo spems 22-anesHoi
paborel nog HanopoM 0,5 M KOJHYECTBO NLLICBATHIX YACTHI
B (puasTpe yMeHbwnaock ¢ 8,9 no 1,6%, cocras ¢uanTpa
COOTBCTCTBOBAN COOTHOWCHHAM Dgo/Dio n Dsofdsp, peKOMCH-
A0BaHHLIM  MeroaukamMu  moafopa. [Tlpn  KavecTBCHHOM
CTPOHTEJLCTBC H NPOCKTHPOBAHUI 3aiJIcCHHe (PUIBTPA HCK-
qawuaercs, [Toene nepenojla apenaka s noeoii aove l'osaoja-
HOIl cTCMH Ha ONTHMAaJAbHBIE cocTas (HIALTPA M3 HIancaH-
CKOro necka npy peMoOHTax JApciiaxa i BOCCTaNOBJICHHH Bbl-
WCAMWNHX H3 CTPOS JpeH He On0 ofuapyicHo cay4aen 3aH-
acuna ¢puasrpa. B 10 xKe npemsa npu npumenenun n [960—
1961 rr. ognopoanoro matepHana c GOJNLIIOH KPYNHOCTHIO
dpakuuit (Dsofds0>060=-105) norcemectno obGuapyxHBa-
JAHCH (hakTe npespalicHus GHabTpa B cMech HAA, MHHBM H
rpasug, nojobuyio ramHobertony. Itor Acdekr B npouecce
IKCTIAYATAUHOHHLIX MCPONPHATHH NMOKA HE YCTPAHACTUH.

3apacranue TpyO KOPHAMH HAHOCHT CVILECTBCHHBIA Bpej
Apenaxy, 3abuBas noaocth cro nNoyTH Harayxo. Cayyan 3a-
PACTAHHS KOPHAMH AepeBheB OLIIH 00HapYXCHBL NPH BCKPHI-
THI ApeHaXka Ha 30J0TOOPAHHCKOH ONBLITHO-MCIHOPATHBHOH
cranunu. B Hoeoil 3one lonoanoit crenu B 1966 r. B coBxosce
Ne 5, a zatem B conxosc «Papxagy npH obeacAoRalKK NPH-
YHH 3alJCcHHA jpeHazxa OblJI0 YCTAHOBJEHO, UTO MOYAIH-
CTLIC KOPHH THICAYCUBCTHHKA (MHOTONETHHIT COPHAK, NpO-
uapacralomnii Ha HeobGpaloTaunoif nJowmwagH) AOCTHraKT
ApcHamuuX TpyG Ha rayOHue 3 M H, NIPOHAKAA B HHX uepe3
CTHIK IWHPHHON Goaec 5 MM, MIoTHO 3a0HBAIOT BClo Apeny.
ViaauTte 3TH KOPHI MCXAHHUCCKHM €NOCOOOM NMEBO3IMONKIIO.
Wuernryrom sawutul pacreduit AH ¥3CCP uenuran rep6u-
H1 — cMech MOHVpOHa ¢ aaadanonoMm. Ec BHocaT ucpes Ko-
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Josew B Apeny. YUepes 15 aHelt oHa paspywaer KopeHb.
CnefoBatenbHo, 3TOT AC(EKT MOXKHO YCTPAHHTL.

3akynopka KoJojlueB Bhi3biBaercsi 0o Jedexramy npH
CTPOHTELCTBE (MJIOXO 3aAeJalHLIC 1BH, HADYWEHHHE CO-
npsKeHHs KoJojuac TpyGoi apenst), THOO0 BCJACACTBHE 34C0-
peHHs HX ObITOBEIMH OTOpOCaMH, UTO OCOBGEHHO YACTO BCTpe-
YaeTCH B HACCJAEHHBIX [YHKTAX HJIH 0KoJ0 HHX. Konoauwt
MOKa OUYHILAKTCA HeMeXaHH3HPOBaHHBIMH CPCACTBAMH, TaK
Kak o0beMbl paboT HeGOALIWHE H IErKO BHINOJHAKOTCA Bpyu-
HY10.

JpeHaxusle TpyOLl paspylwialores Takixe noj JeicTBHEM
arpeccusnulx Bod. C. K. AGpaMoB u Apyrue oTMeualor, uTo
KOPpPO3HOHHAA YCTOHYHBOCTH TPYDO pasaHuna ¥ 3aBHCHT OT
Xapakrepa MHHepaJM3auuu rpyurosnix soia. HaunGosaee ar-
peccHBHBI PACTBOPH YIJCKHCJIOT, cyAbdaToB u XJOPHAOB,
ocobenHo npu kucaoit cpeae. C. M. Toaukos otmeyaer (ak-
THl paspylleHHA FOHYapHBIX TPYD0 BeaeACTBHE KpHCTaJJH3a-
uun coaeit. OQHaxKo OCHOBHAfR NpHYHHA — HH3KOE KauecTso
Tpy6, H3rOTOBJICHHBLIX B Ha4aJbHHIA NyCcKOHAaJaM0YHLIN 3TaN
paboTi SINrHepckoro saBoja ApeHauux Tpy6. HMssaeuen-
Hile obpasusl ronyapHslx TpyO, npoaexkaswux 6oaee 50 acr
Ha llenTpanabHofi ONBITHO-MCJAHOPATHBHON cTaHuUHH, 55 Jer
Ha DBaiipamanuiickom onuitHoM noje u 18 ner B I'osoaHoil
CTENH NPH MHHEpaMH3auHaX cToKa Apenaxka or 4 fo 30 r/a
HMenn naotHoerk 50—85% nepsounavansHoil.

Bosce HH3KOM YCTOHUMBOCTBK BO BpeMeHu o0aagaior
GetoHHule Tpy6u. M. Il. @efirun uecaegosan NpoyHoOCThL Ta-
KHX TpY0, yaoxennux na Myranckoi onbTHOH CTaHUHH, Ye-
pe3 30 aer nocae ux paborel. TpyObl HaxoLHJHCE B BOAC
¢ obueil munepanusaunei 20—40 rfn, B Tom uncae Cl- oko-
no 60%, SOy wmenee 10%. [Tpn sTOM NpoyHOCTbL HX CHH3H-
nack Ha 30—45%. Orciofa MOXKHO NPEANOIONKATE, MTO CPOK
cay#Oul GeroHHbiXx TpyD cocrasuT = H0—70 aer.

Bonpoc ycTOHUHBOCTH BO BPEMEHH B YCJOBHAX arpec-
CHBHOIl cpeAbl MOJH3THJICHOBHIX H NOJHXJOPBHHHIOBBIX
TpyO M3yueH HegoctaTouHo, [ToapoOueiit pa3bop Aoaroseu-
HOCTH 3THX TPyO Bo BpeMcHH, npoBefcHubit A, M. Mypaiuko
BHE 3aBHCHMOCTH OT MHHCPAJH3aUUH BOABl, NOKa3uBaer, 4T
OCHOBHBIE JIEE]]EIPMEIU.HH [IpH Harpyikax, COOTBCTCTEYIOLIHX
HMEIOLUHMCS B ApCHAXe, NPOHCXOAAT B NEpPBLIe 4—D5 MecH-
ueB paGoOTHl H HC NPCBLILAIOT AONYCTHMBIX mpefetos. B 1o
He BpEMA JaHHBIE BeecowsHoro HayUHO-HCCNeLOBATE/NLCKO-
ro  HHCTHTYTZ  HOBBIX  CTPOHTEIbHLIX  MAaTEpPHAaJOB
(BHHHHCM) nawoTt ocHOBauus CHUHTATL, YTO NPOUHOCTHLIE -
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CBOHCTBA MOJHITHACHAZ M NOJHXJOPBHHHIA B MHHEPaJH30-
BaHHBIX BOJAAX He yxyawawoTes. McXoms H3 3TOro, MOXHO
NPeANnoJoXKHTh AOCTATOUHO AAHTCIBHEI CPOK cayKOLl 3THX
TpyD — bonee 100 ner, Tem 6osec, yTo ocHoBHOI dakTop Ae-
dopmauun 3THX TpyG — BLICOKHE TCMICPaTypLl— B OPOCH-
TCJABLHOM ApeHaxe orcyrcTByer. Temneparypa B HeM MOCTO-
SIHHO NMOAAEpKHBaeTcA Ha yposne 14—18°C.

Ocaaka Tpy0 M NOABHBIUHCCA B pe3yasTaTe 3TOr0 MOJA-
nopsl HAOMIOAATCH TOJNBKO NPH HAPYIUEHHH NPaBHA YKJIaa-
KH ApeHaa, To ecTh Korga TpyOul VKJIaAbiBaloT METoAOM
€[I0OJIKH®» Ha PasXHIKCHHOC HJIH HEOCYLICHHOEC OCHOBaHHE HJH
Ha nogceinuoft rpynt. Hceacposanuamu B lovojHoit cre-
MH YCTAHOBJCHO, UTO B OCTAJ/IbHBIX CJOy4asX ocajgka Tpyo
Jlajke Ha npocajouHblX IPYHTax npH rJay0OKHX TPYHTOBBIX
BOJAaX HA raybune 2,8—3 M NPOHCXOAMT AOCTATOYHO paBHO-
MepHo. OTHOCHTCALHAs HCPAaBHOMEPHOCTL OCaAKH He Mpe-
BhillaeT 2 ¢M, YTO He MOMET CYLICCTBCHHO YXYAUWHTL paboty
JipeHaxa.

CrpoHTeabhbie aedeKTH HacTo BBIBOASIT H3 CTPOS Ape-
Hax, ocoG¢cHHO B nepuoj crabuansauun ero paborsl. Bopb-
6y ¢ THMH gcdieKTaMHM CAGUYCT BCCTH MyTeM NOBLIMICHHA
TEXHHYECKOro YpOBHS NpoH3BoAcTBa padoT, yCHJAEHHs KOHT-
poJs Npu NpHeMKe ApeHa)a B IKCIMYaTauuio, COBEPILCHCT-
BOBAHHS TEXHOJOrHH NPOLECCOB, HX MeXxaHH3auuu ¥ obecre-
HEHHA HAJCHHOCTH CTPOHTC/NLCTBA.

Paspyuieniie ycTbfi MOMKET MNPOHCXOAHTL B pe3yJbraTe
obpa3oBaHHg NPOMOHH B APCHY ¢ MOBEPXHOCTH 3eMJIH H
BCJCACTBHE MOJAMBIBA pycia KoJJIeKTopa Had japenocobupa-
TCJSl, @ TAKIKC NPH OYHMCTKE KOMIEKTOPOB. ITOT JErkKo Boc-
CTaHaBJHBaeMblil Ae(CKT B TO Xe BpeMs A0axKeH OuITh HCK-
JIOYeH HaAeXHOl KOHCTPYKIMNCH CaMoro yC{TheBoro coopy-
JKEHHS M NPaBHALHLIM MNPOCKTHPOBAHHECM BOAOIPHCMHHKA
No OTHOWIEHHKIO K ApeHe.

Hapyuwenus nopmanboil paboThl OTKPHITHIX APEH H KOJ-
JICKTOPOB, KaK BHJAHO H3 HX CONOCTABJCHHHA, COBNALAIOT.
Iloatomy Oyaem paccmatpuBaTth AedeKTh KOJICKTOPOB,
B TO JKC BPeMfl OCTAHABJAHBANCH, TAE 3TO HYMXKHO, HA ocODCH-
HOCTAX OTKPLITHIX JAPEH,

3auneuue ana u obpyuicHne Gepero, BEI3EIBAUIHX MO~
NMop BOALI, — CaMbl¢ paclpocTpaleHHble I TECHO CBA3alnble
Mexay coboft nedeKThl.

JauJeHHe JHa HA OAHHX YYacTKax M paspyllieHHe OTKO-
COB Ha APYIHX NMPOHCXOAHT MOJ BJAHAHHEM PSAa NMPHUHH!

HEOJAHOPOAHOCTH IPYHTOB IO paspesy H JAJHHE KOJIJIEK-
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TOpa, B Pe3y/bTATe UYero Ha ONPeflecHHBIX YYACTKaX nof
BAHAHHEM THAPOAHHAMHYECKHX CHJ (HIALTPAUHH NPOHCXO-
JHT BBIMBIB HACTHIL H3 OT/AEJbHBIX CJOCB H HX ONJbIBAHHE,
NOAMBIB OTKOCOB MPHBOAHT K YCKOPCHHOMY HX O6pYLICHHIO
H YCHJACHHIO 3aMJICHUSA;

HEOJHOPOAHOCTH TPYHTOB H NEPEJOMOB B YKJIOHAX, KO-
TOpHIE CNOCOOCTBYIOT BO3HHKHOBEHHIO Pa3MBIBAIOLIHX CKO-
pocTell Ha OJHHX YUACTKAX H 3auJsOLMX Ha APYLHX, B pe-
3VJLTATE Yero Npolecchl PasMbiBa H 3aHJCHHA NepHojHYe-
CKH CMEHHIOTCH,

cOpoca OpocCHTENLHBIX BOJ B KOJJICKTOpPe INpH OECKOHT-
POJIBEHOM TIOJIHBE;

NpoMOHH B JApenax, ofpa3oBaBlIBXcs B HAYAJLHEL I[e-
PHOJ IKCMJYATALHH,

JKCNAyaTalts OTKPHTHX KOJNJICKTOPOB B VCIOBHX OpO-
wenHsa (raba. 17) noxasbBACT, 4TO TOJLKO B YC/AOBHAX
EP-E.",I[HHJ'E H TAMEJIEIX CYIJIHHKOB, 4 TAKMKC TJIHH DTHPHTHE
KOJIJIEKTOPH MOryT paboraTe OoJee MJIH MeHee HaJeXKHOo.
lei ITOM, gaxe IM9 3THX FPYHTORB H ITIpH CUﬁJ’II{JﬂEHHH [‘.pﬂ-
KOB OUHCTKH KOJJIEKTOPOB, MHHHMaJbHbIe Koacbanus ypos-
HA BOJAbL OT OYHCTKH A0 OUHCTKH coctapgasior 40—50 cm.
HDEITGM}T YCThA HaJ0 33aKJallblBATEL BHIUC PACYCTHOrO ypoB-
s BoJb Ha 60—80 cum.

Hasi OTKPBITEIX ApeH HHTCHCHBHOCTH 3aHJCHHS He ycTa-
HOBJ/ACHA, HO CAacAyeT npeanofararth, 4TO OHa ﬁ}"ﬂ.E'l' no I'i]‘.lﬂﬁ-

Tadauwuwa 17. ¥Ypeasusie nokazarenn yerofiuusoet paborsl
OTHPBITBIX KOJAEKTOPOB B YCIOBHAX OpPOMIEHHHA

Fpynra
MokasaTean AL VI AT iR cpeLiie S
H ARARKA- | cyvpeen | cyramusn | cyramuey | FAHND
THE MCCEE
Hamenenne otMeTok 0,6—1,0]0,3—0,6 | 0,2—0,35 0-0,1 (0—0,1
AHa B TeueHue oxuo-
ro roga, M
Kna¢¢m1lmm 3anome- | 2,.5—3,0 2—2511,5—2,0]11,0—1,5 |0,75—
HHA OTKOCOB JApEeH W —1,0
KOMIEKTOPOB
O6bes eweroanoro 1,0—3,6|0,0—1,5]| 0,25— | 0,15— | 0,12
3aumnennst, M3 —0,80 | —0,25
[lepuoananocte ounet- |[Emeronuo] 1 pas s 1 pas 1 pas | 1 pas
KH |—2 ropale 3rogal B 4—5 |8 5—7
neT aAet
[MpononknTeasHOCTh 3—4 | 6 Meca- | 2roaa 3—4
HajexHOH padoThl Mecaua Lep— ropa | 4—6
1 rom net
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el Mepe B 2 pa3a GoJiblile, 4eM B OTKPHITBLIX KOJJIEKTOpax.
Tax, B Ysbekucrane skcnayarupyercsa 60 Thlc. KM OTKPBHITHIX
JIpeH H KOJJIEKTOPOB, B TOM uuciae 16 Thic, KM MeXX03aHCT-
BCHHBIX KoJJjekTopoB. O6uuii o6beM OMHCTKHM COCTaBJAACT
66—75 man. m3 B rox, uau B cpeaesm 1,2 m3/m. B 1o Ke Bpe-
M, M0 jgaHHeiM [Japumoro ynpapneHHsi MeJuopauuu Muu-
Boaxo3a ¥sCCP, Goaee 32% apeH HAXOAHTCH B HEyAOBJET-
BOPHTEALHOM COCTOAHHH.

[TosroMy HEOGXOAHMO OTKA3aTbCsH BOOOUIE OT OTKPHITHIX
APCH, @ OTKPLITHIC BHYTPHUXO3ANCTBEHHBIC KOJJNCKTOPH Bbi-
NOJIHATL TOJLKO B OAHOPOAHBIX VCTOHYMBBIX CPEAHHX CVI-
AHHKAX H B GoJIee TAMEbIX IPYHTAX.

3HPEL‘TEHHE PACTHTCALHOCTEIO INIPOABAAETCA [NpH MHHE-
PaNH3aUHE BOZH B KoJiekTopax mciice 8—10 r/n, npu 60Jb-
WICH MHHEPAJH3AUHH He MOIYT PacTH Jla)Ke TPOCTHHK M Ka-
mulin. [To mepe onpecienusi rPpyYHTOBHIX BOJ, 3apacraHHe
KOJIJIEKTOPOB YBEJHYHBACTCH, OAHAKO NMPH CKOPOCTAX BOJALI
6oaee 0,5 m/c pacTHTesnbHOCTH pa3BHBaerca cjiabo. 3apa-
CTAHHE OTKPHITBIX KOJJEKTOPOB CHHXKAET CKOPOCTL BOJbI
B nux B 2—3 pasa, ycHAHBaeT HHTCHCHBHOCTb 3aHJICHHA H
vMeHblaer paborocnocodnocTh KOJNEKTOPOB.

Konnektopel OT pacTHTENLHOCTH H ORHOBPeMEHHO OT
3auJeHHs OYHILAIOT B OCHOBHOM 3KckaBatopamu. Muoro-
uncaenusie paspabotks, punoakeHible CAHHMHPH no me-
XanuueckoMy yaanenuio sojopochefi, I'pysHHHI'uM no
CHHraHHIO, OKa3ajHch He3QPCKTHBHLIMH AJNA TAKHX pacTe-
HHil, KAK Kamblul, BOAOPOC/H, aKTHHHH H JIp. XOpoluHe pe-
3YABTATE HA KOJJCKTOpaX HOBOH 3o0Hu l'os0jHON crenn H
TypkMeHHH TnoJyueHbl NPH  GHOMOrHYCCKOM YHHUTOMEHHH
Bojopocaeii (npu ciaoe Boaw Gonee 350—40 cm) pubamu-me-
JHopanTamMu — Gedblit aMyp H TOJACTONMOOHK, DTa Mepa MO-
KeT GLITh PCKOMEHA0Bala A5 KPYIHbIX MeKXO3AHCTBEHIBIX
KOJIJIEKTOPOB.

Has bonee MEJAKHX KOMJMEKTOPOB H OTKPHTHEX Apen Halo
HCKaTh JApyrHe peweHus, IIpH 3TOM Hajo YUHTHIBATh, 4T0
PACTUTEJIBHOCTh HA OTKPHITLIX KOJJEKTOPax Bhlllle MAaKcH-
MAJBHOro VpPOBHHA I'p}FHTDBth BOJL HI'paeT HQJID}KHTDJIIJII}’IU
POJAL B YKPCILIEHHH OTKOCOE H IIPEﬂDTEFEME][IHI HX ONJbl-
paHus. [lostomy josxua OuiTh paspaboTaHa Takasi Tex-
HOJIOTHSI OYMMCTKH, NPH KOTOPOil pacTHTeJbHOCTL Oyaet
VHHUTOMATLBCH TOJBKO HHMCE YPOBHH BOAOEI B KOJJICK-
TOpe.

3akynopka TpyG-nepee3goB Ha KOJNIEKTOPaX H OTKPLITHIX
JApeHax cBA3ana B OCHOBHOM C MpolleccaMH 3aHJeHHs H YCH-
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JHBACTCA MNPH HENpaBHIbHOH METOAHKC NPOEKTHPOBAHKA.
Cornacuo 370it Metoauke, B 1950—1960 rr. Tpy6s Ha KoJ-
JEKTOPaX VRKJIdALIBAJH 1N0J P&E‘IETIIMH YPOBCHL BOJALI, 4YTO-
Obl nmoracHTh 3Hepruio notoka. Ecaun yuycets Koaebanus ana
B KOJIJIEKTOpe, TO TpyOLl Haj0 YKJAaABIBATE HA OJHOI OTMET-
Ke ¢ MPOCKTHLIM JIHOM KO/JICKTOPA, NMPH 3TOM OT OYHCTKH J10
ouncTkl 6yaer cobaogatbesi ero HopmaJibHast pabora. Pas-
MBIBOB #Ke HHMHCro Obeda B KonnekTopax He OyjeT, TaK Kak
pacxo/ibl BOALI B HHX MaJIbl.

B To e BpeMa TaM, rae pasHHia MeXAY AONYCTHMBIMH
YPOBHAMH B KOJJEKTOpe I HOpMaabHuiMH MeHee 30 cwM,
a4 TAKKEe B MJIBIBYHHLIX, JCTKHX H ONJBIBAIOUIHX FPYHTAX He-
00XOAHMO CTPOHTL He TPyOGbl-Niepeesbl, a MOCTL Ha CBasx.
Ounerka tpy6 — A0BOJILHO TPYAOCMKOE MCPONPHATHE H T10-
Ka elnle #He MC"KE’IHHJIIPUHEIIIU.

CosaanHe riayxux nepeMblder HeJONYCTHMO Ha KOJLIEK-
topax. Caymba 3kcnayaTtauuu IoJKHAa He JAONYCKATh HX
yeTpolictBa. I'avxue NepeMblYKH He TOJAbKO JHKBHAHPYIOT
BOJOOTTOK C JPCHHPYEMOH TEPPHTODHH, HO H NPH Nocjaeayio-
mHX cOpocax Boabl (AMKBHAAUHH NEPEMBIYEK) NOBLIIAKOT
rpajHelTLl Hanopa, YBeAHUNBAA TeMm caMbiM o6bem 3aHic-
HHA H OOpYUIEHHS B HHX.

HepoGopwl mo aHy B OTKOCAM TAKKe HEJONYCTHMEI, Kak
H CTpOMTENbHBIC JeeKTh B 3akpeiToM apeHaxe, IToatomy
MCTOJBI NPEAOTBPALLEHHS H KOHTPOAA 3JeCh Te ¥Ke.

Hapyuwenus, KOTOpb¢ MOTYT BO3HHKHYTh B BOJAONPHEM-
HHKC, HATIPHMCP NOBLILIEHHE IIPHEMHO OTMETKH, HCODXOH-
MO NpeAoTBpallaTh, 4 Ha CAyuail BO3MOXHOro BO3HHKHOBE-
HHfl HX YCTaHaBJHBATb HACOCHYIO CTAHUHIO BPEMEHHOrO
THNA AnA obecneyeHHs OTTOKA,

OTH NErKO YCTPaHWMBIE HAPYUICHHA [IPH NPABHALHO 3a-
POCKTHPOBAHHON CHCTEMEe caMoTeqyHoro chpoca MOMKHO H3-
bexars Boobie,

Ha ocHose anain3a JaHHBIX SKCIVIyaTallHH KOJJIEKTOP-
HO-ApeHaHOH ceTi HOBOH 30HH [osojaHON cTeny asTOpOM
oleHeHa pabotocnocoBHOCTL CHCTEMBl TMOYBOTPYHT — JApe-
HaX — KOJJIEKTOp — BojonpHeMHHK.  Buixoxr H3 crpos
3aKPBITEIX IPEH B INCpBLIE JiBa rojacoctasni 7%, as mocdae-
AyiouiHe rogel — 5% 8 roa. B KauectBe MeToguueckoro ama-
Jora ObIH HcnodbsoBanul pekoMenpaunn L. E. Mupuxy-
JaBsl H ero npopaboTKH JAA JOTKOBOM cetH. CHeTeMa npH
3TOM paccMaTtpHBajach Kak nocaefoBaTelibHas AJMA OTKPLI-
THX JpeH It ¢ napajajicibHbIM pE3epBHPOBAHHEM H BOC-
CTAHABJHBAEMOCTLIO LA 3aKpuITHIX. B pe3avastare se-
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poaTHOCTh Oe3oTkasHoHt paBoThl Takoff cHeTeMHl coOCTa-
BHJIA:

NPH OTKPBITHIX JAPEHAX!

B OMABBAOIOHE FPYHTAX . . . . . . . . . . . - 0,49

WOPFRIMRAR o« ¥ 5 » & oovon & o @b ko s DO
IPH 3aKPBITBIX APEHaX:

B NEPAME NBB TORA .« « = o« & 90 & % s w0z

B HOCAEAYOUIHE roAkl 0,97

Opranusanusa dkensyaTanmoHHoi
CaIy;KOBI JipeHaka

Jdaa obecneueHHs HOPMaAbHOH H AnUTeNBHONR paboThl
ApeHaXKa O4YeHb Ba)KHa NPAaBHIALHAS OPraHU3alHUSA pPeMOHT-
HOH W 3KCNJVaTauHOHHOM caymb M ocHalleHHe HX Heobxo-
AHMBLIMH MEXaHH3MAaMH,

MennopatuBible cnyOel B cHCTeMe MHHBOJAXO030B pec-
nyOGJaHK GopyMHpYIOTCS 00LIYHO B BHIe YNPaBJAeHHE MeJHO-
patuBHOii canyx6u (YMC) B coctase o6aacTHHIX ympasJe-
HHH opocHTeabHHX cHeteM (O6aYOC). B coorsBercTBHH
C CYUIECTBYIOLUIHM NOJOMEHHEeM 0 CAyxOe MeNHOpaluHH Ha
HHX BO3J1aralorcs:

OpPraHHsauHs cHcTeMaTHYeckHX HabJawaeHuii 3a ypoBHA-
MH H MHHEpaJH3aUHEH TPYHTOBLIX BOJ, 33 pacXofaMi H MH-
HepanHsalieH [APeHaXKHOro CTOKA Ha I'paHHIAX X03iHCTB,
3a JHHAMHKOH 3aCOJIEHHA AKTHBHOH 30HB NMOYBOIPYHTOB;

KOHTPO/Ib 3@ COCTOAHHEM MEKXO3AHCTBEHHON H BHYTpPH-
X03AiCTBEHHON KOJNJIEKTOPHO-ApeHamxuoll ceTH, obecneucHiie
MOCTOAHHON padoTocnocoGHOCTH MEXKX03AMCTBeHHON ceTH;

COCTaBJCHHE NMJAaHOB paboT no OYHCTKE BHYTPHXO3AMHCT-
BEHHOH H TEXHOJOrHYECKOMY O0CAYKHBAHHIO KOMNJEKTOPHO-
JApeHAMKHOH CeTH, cocTaBJeHHe NPOCKTOB H KOHTPOMAL 34 HX
BBHIMOJIHEHHEM CMELHATH3HPOBAHHBIMH PEMOHTHO-CTPOHTEIb-
HBIMH OPraHH3aIHAMH;

KOHTPOJIb 338 BLINONHEHHEM XO3fAHCTBAMH BCEX NpaBHI
COIePXKAHHA BHYTPHXO3AHCTBEHHOH KOJJIEKTOPHO-ApPeHa K-
HOH CeTH;

COCTaBJICHHE NMaHOB H EﬂliTpﬂth 3l 'DC}'ILLEETBJIEIIIIDM
MPOMBIBHBIX MOJIHBOB.

B cocrase YMC cosaaiores naGopaTtopHH no Beino.e-
HHIO XHMHYUCCKHX aHaJH30B BO4d H IOYUDBOTPYHTORB, C.?I}'H‘iﬁa
Haji30pa, OCyLIecTBAsIOMAA KOHTPOJIL 3a HabMIOAATeNbHLI-
MH CKBaXHHaMH H NbE30OMETPHUECKOH COeThIO Ha JjpeHax
H koasektopax. Ilpy O6aYOCax (uan tpecrax npH HHX)
uMeloTest peMoHTHO-3Kenayataunorksie [TMK wig CMY no
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OUHCTKE M PEMOHTY KOJAJEKTOPHO-ApPeNasxHoil ceTH, ocHa-
HICHHBIE HeoDXOAHMBIMH MeXaHH3MaMH H TeXHHKOIL.

Jlas cneremaTHyeckux HaGmMIOACHMI 1A JIPCHHPOBAHHEIX
aeMJasX yeTpaupaloTes naGniogatensible cKBa)cHHL (oaua
ckBaxuia Ha 100—200 ra). O6uyHO NMOBCPXHOCTH TPYHTO-
BLIX BOJX Ha opowlacMol TEpPHTOPHH OTAHuaeTcs Goaburoit
HCOAHOPOAHOCTBIO MO 3aJCraHHI0 OT NOBCPXHOCTH 3CMJIH.
[Tostomy nas HaOawoAcHHI 32 TUIONIAASIMH OYEHL BaXKHO
NPaBHABHO OpPraHH30BaThk pa3MellcHHe nabalogaTeabHBX
cKBaXHH., CKBaXxHHL BOAH3H ApeHsl OGyiyT NOKasuBaTh 3a-
HHACHHBI YPOBEHb FPYHTOBLIX BOJ OTHOCHTCJALHO CpeHHE-
ro, 4 y OpPOCHTCAS HJH MOCPEAHHC MCHKAPCHbA — 3aBLILICH-
Hulfl. [TosToMy, pacnosaras Ha NOJHBHON KapTe B CPelHEM
OJAHY CKBaX{HHY, clejyeT pasMellaTn ¢¢ OT JApPeHH Ha pac-
CTOHHHY 3/s MOJMOBHHLL MEMKAPEHBS, 4 YPOBEHb 3aMepsiTh
B cpeaneM depe3 5—8 AHeil nocse npekpauleHHsa NOJHBA.
KoHeTpykups nabamojareJbHoR CKBaXMHHB JoJaxHa obecne-
uHBaTh OLICTPOE M3MEHEeHHE YDPOBHA BOAB B Hell mpH H3Me-
HCHHH YPOBHA FPYHTOBBIX BOJ, COXPAaHHOCTH CKBaXXHHHI NPH
HEKEHHEH]}GBEHHHI paﬁmax Ha NoJe, HCKJWYATE TTomnmana-
HHE B HEE OPOCHTEAbHBX BOA H ocaakos. [las storo » Bepx-
Hell WaCTH CKBaXKHHBI YCTPAWBAOT I'MHHAHBIH HJIH OEMEHT-
HEP 3aMoOK. CkBamHuHa o06caXHBACTCA KONMBUOM AHAMETPOM
60—100 cm. PHABTP Ha CKBaXHIE YCTAaHABAHBACTCH BO BCEM
AHANa30He BO3MOMKHLIX M3MCHCHHH YPOBHA TPYHTOBBIX BOJ
(puc. 43).

Hna poguobanancopulx HAOMIOACHHI H ompejcicuus
3pdeKTHBHOCTH pabOTHl TOIl HAH HHOH KOHCTPYKIHH JIpeH
YCTPaHBalOT clenHalbibiec BOAHOOANAHCOBHIE YYaCTKH ILTO-
mansio 8—25 ra, ofopyaycmuie cpeacTBaMi HabamoAeHHS
3a Bojonojgayeil, npubopamMu ANA KOHTPOJS HCHAPCHHA H
Tpancnupauuu, HanpuMep npubopu APH, a Takmke yerpau-
BAIOT ceThb HaGMIOAATRNBHBIX H NHE3OMETPHYCCKHX CKBAMNHH,

Habmoenns 3a ypoBHEM IPYHTOBBIX BOJ BEAYTCA OLMH
pa3 B ACCATHL AHEN, 32 MHHCpaJH3alUHCH — OJHH Pa3 B KBap-
taja. Kpome Toro, Ha BuIGPaHHLIX IO THAPOreoJOTHYECKHM
napaMeTpaM THNOBHIX YYacTKax yCTPaHBAaIOT KYCTH INbC30-
MCTPHUCCKHX CKBAXHH JIA ONpPCASIeHHs Xapakrepa BOJO-
oGMeHa MeXAV NOUMBCHHBIMH i IPYHTOBRIMH BOJAMH, HajH-
YHSl HAMOPHOTO NHUTAHHA IPYHTOBHIX Boj, rayboxosaseraio-
IIMX BOOOHOCHBEIX TOpH30HTOB. B cOBXO3aX M KOJX03aX Tak-
e MMCeTCA MenHopaTHBHaA cayxba B cocTaBe IJIaBHOMD
MeJHOpaTopa, CTaplliero MeJHOPATOPa, HHAKCHEPA FHAPOMeT-
pa, TEXHHKOB MEJHOPAaTHBHLIX Y4YaCTKOB.
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Puc. 43. HaGmoaateabnas CKBamXHHA TOPH3ONTANLHOrO JApPenaxa:

a4 — cxeMa pasMelienus; § — KOHCTPYKIHR cKpaMuEHM; [ — apena; 2 — cKBaMHHA;
3 — aenpeccuolinan kpunan; 4 — npolGka; § — otetofnuk; & — HHALTD; 7 — FANHA-
N aamok: & — koaoaen: ¥ — oroaosox. (Pasumepst B M.)

B cpeaHeM HHM¥EHEpPHO-TeXHHYeCKHH paboOTHHK PYKOBO-
AHT MEJIHOPATHBHBRIMH HaﬁﬂlﬂﬂEHHHHH Ha IJIOLIaAdH OKOJ0
1000 ra BuyTpu Xo3sicTB. B MX pacnopsiKeHHH HMelOTCH
Gpurajaul, KOTOpHE B ONpPEAeNeHHBIe NepHoAR — Nepes npo-
MBIBKAMH H MOJHBAMH — MOTryT OBITh YCHJIEHBl 34 CYeT MMpH-
BJIeHeHHs paGoyHX H cenbXo36purajl ANA BHINOJAHEHHS TAKHX
paboT, Kak OYHCTKa KOJOALEB, PEMOHT YCTHEB, 3amalka
HaJApeHHEIX nojoc B Ap. Oauu pa3 B roa, oOLIYHO OCEHbIO,
nocyie yOOpKH ypoxas, NPpOBOAHTCA HHBEHTApH3ALHA BCeX
KOJJIEKTOPOB H JApeHaxka H COCTABAAIOTCA NJaHbB PEMOHT-
HBIX W npouaaKTHYECKHX pabor.

CocTosiHHEe OTKPHITHX APCH H KOJJEKTOPOBR OUEHHBAETCH
Ha OCHOBE BH3YaJBLHOr0O OCMOTpa (OnpefenenHe HAJHUHA
nepeMeiyex, OOpyWeHHH, NOANOPOR) H HHCTPYMEHTAJLHLIX
CHEMOK YPOBHEH BOJAB H OTMETOK JHA B BoAoTOKax. s
3aKPHITHIX JAPEeH BLIXOJA M3 CTPOS MOMKeT OBITH YCTAHOBJIEH
M0 HAaJAHYHIO 3aCTOA BOAL B KOJOANAX H pPaspylUeHHHA yCTb-
eB. OaHako 4acTo NpH BH3YaJbLHOM OCMOTPE BO3MOMKHBI
owHOkH. TIo3TOMY HYMHB OOGBEKTHBHBLIE KPHTEPHH OUEHKH
paboTH ApeHaxa.

Jans onpenenenns paborocnocobHOCTH TOR HAK HHOM Ape-
HEI, €€ COOTBETCTBHHA NPpOEKTHEIM T@dpaMeETpaM ,I[FIEHE.H{.E.
MOJb3YIOTCH NMOKaszaTeneM TeMNoB ¢paboTKH TPYHTOBBLIX BOX
Ha (poHe JpeHaxKa nocie npekpauleHus noausa. B 6eananop-
HbIX VCJIOBHAX paboTa JipeHa)ka CYMTAETCA XOpolleH, ecnH
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TeMNB cpabOTKH VPORHA TPYHTOBLIX BOJ cocTapasior Go.ce
8—10 cum/eyT cpasy nocae noAuBA, VAOBJIETBOPHTEILHLI-
Mit — B npejenax d—7 cMm/feyr, HeVA0BIACTBOPUTELIBIMH —
NPH MEHLIHX CKOPOCTHX,

boace naacano oncnupacrtes paboTocnocoSHOCTLE APCN
NO HAaGMIOACHHAM 34 M3MEHCHMCM HX NPHBCACHHLIX Pacxo-
AOB B 3aBHCHMOCTH OT JeHcTByrollero Hanopa. dasa Joboit
FHAPOrcOTOrHYeCcKOH CXCMbl H KOHCTPVKIHH JApeHaxKa cy-
HIECTBYCT ['IHETI'E'TIIHH JABHCHMOCTL.

Ecin 0TKIOHCHHS (hAKTHUCCKHX 3aMCPOB PACXOA0B B Ape-
HE NPH H3BCCTHBIX CPeJHHX Ko3ppuUMCcnTax PUALTPALHH K
ACHCTBYIOUHX HANOpax HaxoAaTcs B npeicaax =20%, To
MOMHO CUHTATEL, MTO ApeHarm paboraeT HOPM:aAJIbHO,

Ha done aperama i OpolicHUs TPYHTOBLIC BOLW NOCTC-
NeHHo onpecuaiorea a0 2—5 r/a, Ilpu stom opmupyerca
ONpeAe/ICHHOC BEPTHKANBIOC PACCIOCHHC IPYHTOBBIX BOJL
CBEPXY MUHEpaAH3aUuA 2—9 r/1 No MIOTHOMY OCTATKY, MO-
CTEIICHHO OHAa YBCJAWMHBAeTCA K japeHe. Ecan jpenam pabo-
TAeT HOPMAJBHO H COXPAHACTCH NPOMBLIBHOIN PeHM, TO 374
3aKOHOMepHocTh Habmojaercest noscemectno. Hanuune son
C MOBBILWEHIIOH MHHCPAJH3aUHCH TPYHTOBLIX BOJ C MOBEpX-
HOCTH CBHAETCJAbLCTBYET O 3aCTOHHBLIX ABJCHHAX B HUX H O He-
AOCTATKE NPOMbLIBHOTO pexuMa Jibo 0 Hapyuenusx s pado-
Te JApeHaHia.

Ha ocHOBe AaHHBLIX 3KCIY4TAUMOHHON CAVIKOH HOBOIN
sonnt I'osoaHo# crenu no BojHOMY M cosepomy Gajancam
opowaemoro maccusa ¢ 1966 no 1973 rr. Guaa npoananu-
3HPOBAHA JIHHAMHKE 3aCOJICHHA METPOBOro CJA0A MOYBOTPYIi-
ToB ¢ 1961 no 1975 rr. Yaeawunii apenaxkuuit cToK 3a 3TOT
nepuop Bozpoc ¢ 0,0 po 2,3 The. M¥/ra, Bee ocTaaAbHBIC 3Je-
MEHTH BOAHOro Ganauca usMennanch majo. flo 1967 r. exe-
rogHo Hakanaweanocs Ao 10,4 1/ra coacit, a ¢ 1968 r. Mesio-
paTHBHas ~ 00CTAHOBKa  CK/A4AbBalack 6Jaromnojyuto:

Kk 1973 r. 3a npepens opowacmoii TeppuTopun GLIIO BIleC-
ccHo 13—30 T1/ra coJeil.



I''IABA 7

INPOMBIBKH 3ACOJIEHHBIX
3EMEJIb HA ®OHE
IF'OPU30HTAJIBHOTI'O JIPEHAKA

Cpemcto Gopnbul ¢ 3acojeHueM Ha (QoHe JApeHaxa —
npoMsieka. [IpOMBIBKA COCTOHT B PacTBOPEHHH coJel M 3a-
MEHe COJIeHOr0 NOYBEHHOro pacTBopa MPecHBIMH BOZLAMH.
Jas yeneuwHoro ocyulecTBAeHHA NPOMBIBOK HeoOX0AMMO JBA
YCJIOBHA: NoAa4a npecHoll BoAbl B KOJH4YecTBaXx, HeoOxoau-
MBIX JJIA COOTBETCTBYIOLLEH 3aMeHB NMOYBEeHHOrO pacTBopa,
H BO3MOXHOCTH OTBOJA BBHITECHEMOr0 MHHEPAaJH30BAHHOIO
pacTBopa 3a npejesbl aKTHBHOH 30HBHI NMOYBOTPYHTOB € NO-
MOLUBIO €CTECTBEHHOTO HJIH HCKYCCTBEHHOrO ApeHama.

PﬂE;’lHlIﬂIﬂT NPOMBBKH KdIIHTAJBHRIE H [IPE}[]JHJIEETH'-IE:-
ckue, Kanutanbuble NpOMBIBKH TpeOyIOT 3HAYUTEBHOIO KO-
JHYecTBa BOALI (HOPMEI NPOMBIBKH) — Goaee 10 The. M3¥/ra,
KOTOPBIM CTPEMATCA PACCOJNIHTD NOYBY A0 HeoOXOAHMOTrO npe-
pena. IlpodunakTHyecKHe TNIPOMBIBKH CHHMKAIOT Ce30HHOe
COJIEHAKOIJIEHHe B NMOYBOrPYHTAaX HJH YBEeJHUYHBAKOT pacco-
sIEHHE, ;[E}ETH!‘HFT(}E I'[PH KaMHTaNbHEX HPDHHEKHI, H Hpﬂ--
BOASATCH B OCHOBHOM HOpMaMmH 1,5—6 Thic. M3/ra.

Bonpocu oGocHOBaHHS MNpPOMBIBOK Ha (oHe [gpeHaxa,
TEXHO/IOTHH H MEeTOAbl MOBhIIEHHA HX 3(Q(QeKTHBHOCTH pac-
cmatpuBaiorcs B patorax B.'A. Kosauw, B. B. Eroposa,
C. &. Apepbsnosa, B. P. Bonobyesa, A. K. BexG6ytoBa,
B. M. Jlerocraesa, H. I'. Munawnuoii, b. B. ®egoposa,
E. T'. ITerpoea, H. C. Pa6ouesa n 3. C. BapyHusana.

B nacrosimee BpeMsi YeTKO BLIpaXXeHH [ABa Pas/JHYHbLIX
NOAXOAA K OCBOCHMIO 34COJICHHBIX 3eMejib ¢ MOMOLLBIO Ipo-
MBLIBOK Ha ¢one apeHaxa. [lepBuiii cOCTOUT B TOM, UTO KalH-
TaJdbHble IPOMBIBKH NPOBOAATCH A0 TaK HA3LIBAEMOTI0 KOPEH-
HOTO ONpeCHeHHS NOYBOIPYHTOB H TPYHTOBBIX BOJ, NMPH KO-
TOPOM HCKJIIOMAeTCsd BO3MOMHOCTL PECTABPAllHH 3aCOJIEHHS,
[Ipi Takom metome raybGuHa paccojeHHA MNOUBOrPYHTOB
noJ:Ha OwTh, Mo AanHuiM M. C. PaGouesa, B, M. Jlero-
craesa H Apyrax, Goawwe 2 M, K. I1. Afinaposa —1—2 M
H A. A. Cuasko, B. H, BoGuenko — Gonpme 1 M. I1IpH stom
3aTpaTtbl BOALI HAa NMPOMBIBKY pPe3KO BO3pacTaioT, a4 COOTBET-
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CTBEHHO STOMY BO3PacTaeT H BpPeMs NPOBeJeHHs MPOMBLIBOK.
Tak Kak concorfaya co BpeMeHeM CHHIKaeTcs, yeabHasn -
($eKTHBHOCTE MPOMBLIBHON BOALI MO Meépe VBEJAHYEHHS INpo-
MBIBHOIO NepHoja yMmeHblaercs. Kpome Toro, Kak otMmeuan
B. B. Eropos B croeMm goxjaage Ha texcosere Munpojaxo3a
CCCP 26—28 snpaps 1966 r., KopeHHoe onpecHeHue s
GOJbIIHHCTEA CBA3HLIX FPYHTOB He MOMeT OBITh JOCTHIHYTO
3a 1—2 roga. [lonbITKH ONPECHHTH KAMHTAJALHBIMH NPOMLIB-
KaMH 3aCoJieHHble 3eMaAd cpasy Ha Goaburylo raybury npu-
BOAAT H K HE)KC/aTeJbHBIM MOCACACTBHAM — BMECTE ¢ Bpe-
HBIMH CJ0AMH BLIMBIBAIOTCA W NHTATEJbHLIE JIEMEHTH, a
TaKie MojedHule cojH. IToYBH TepsAlOT He TOJALKO 3anachl
CBOEro HH3KOro nJaoj0pojHld, HO M npeBpaulatorcs B obec-
CTPYKTYpPeHHOE Teso, 6JH3KOe Mo CBOMM KavuecTBaM K MaTe-
puHCKHM nopoaam. He cayualiHo, 4To B pesyabTarte KafH-
TaJbHBIX IPOMBIBOK, HOPMB KOTOpPHIX mnpeBumwmanT 30—
40 Teic. M3/ra H GoJee, HECMOTPS HA OTCYTCTBHE BPEAHBIX CO-
Jied B nouse, NOOHTHCS BLHICOKHX YPOXKAeB Ha TaKHX 3eMJAX
ANHTEJILHOE BpeMmsl He yjaacTes.

Hcexona m3 u3noXKeHHoro, yuHTHIBAS HEBO3MOMXKHOCTD MO-
Aaud GoablwiuX 00BEMOB BOABI Ha NPOMBIBKY H3-3a ee je-
¢unura, B CAHUHPH coemectro ¢ [ascpegaznpcoBxos-
CTpPOeM M MPOeKTHBIM HHCTHTYTOM «Cpeja3runpoBoAXa0onoKs
chopMyIHPOBAH NPHHLHII TPEXCTALHHHOIO OCBOEHHS 3eMellb
C YCKOPEHHOH NPOMBIBKOH HebOoJbLIOro BepXHEro 1o nou-
BOTFPYHTOB.

Cymnocts 310r0 cnocofa OCBOEHHS COCTOHT B TOM, HTO
KalHTa/JbHEe NPOMBIBKH IIPOBOAAT Ha TAYOHHY TaK Ha3e-
BaeMOro HavananHoro paccoyienus 0—60 cm, B npegenax ko-
TOPOro Pa3BHBAeTCHA OCHOBHAf uacTh Kopuesoil 3omml, [o-
NyCcKaeTcdl HeCKOJILKO NOBBbILICHHBI [Opor TOKCHYHOCTH 33
CUET TOrO, YTO Nochenyioniee yrayOacHHE NPOMBIBHOTO COS
ocyllecTB/AeTcA HA (POHe cNCcUNaJbHbBIX KYJbTYP-OCBOHTENEH
NMOBLIMEHHOA COJEYCTOHYHBOCTH HJAH Ha (OHE OCHOBHOI
KYJLTYPH, Y KOTOPOH COJEYCTOHYHBOCTE NOBHLUIEHA CIELH-
d/JIbHBIMH MEPpaMH, HanpuMep BHeCEHHEM XHMHYCCKHX MEJHO-
PAaHTOB BO BpeMs [OJHBOB MOBLILIEHHLIMH HOPMAMH
(puc. 44).

Havaabuoe onpechenne NOUBOrPYHTOB Mo rayOHHE Tpe-
OyeT neTaabHOro OGOCHOBAHHA.

YuuTeiBasi, 4TO MOCJE NPOMBIBKH Haxo obecneuuBaTth ye-
JIOBHA AJ51 HOPMAJbHOrO NPOH3PACTAHHA KYJbTYpP-OCBOHTE-
Jeft, CTCNeHb HAYaJbLHOrO ONPECHEHHA H €ro ray0HHA onpe-
AEJNATCH HCXOAA H3 TPeOGOBAHHA 3THX KYJALTYP H HHTEHCHB-
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Puc. 44, lawenenuwe oclopumX noKasaTelefli MeJAHOpaUMH CHIBRO3ACO-
JeHHLIX 3eMenk NpH PasiHYHEX CXeMaX OCBOCHA:

@ — apyxcraguileoe oceoeNHe; O — TpexcraamfiHoe oOcbocHWe: [ = HOopMa NPOMbIB-
KH; 2 — cTenennL sacoacHuoery no Cl—.

HOCTH COACHAKOIICHHSI OT [OPOMBLIBKH J0 3aBepLIeHH
BEreTalluH,

Ecan, Hanpumep, B KauecTBe KYJAbTYPHI-OCBOHTEJH BbI-
Opad XJOMYATHHK, TO HeoOXOJAHMO K HAauaay cro npouspa-
CTAHHA A5 PAHHCrO NepHojAa pocra oGecneYHTh ONpPEecHeHHe
A0 TOpora TOKCHYHOCTH Ha ray6uny 10 cM. dToT nopor, Kak
H3BecTHO, naubosee HH3OK H COCTABJACT B YCJIOBHAX XJO-
PHAHOCYJIB(ATHOr0 3aCONCHHSA, N0 AAHHEIM MHOMOYHCJACHHLIX
Heenenoaunit (C. H. Puikop, B. M. Jlerocraes, A. M. He-
posun u ap.), 0,01% no Cl-. On cuuxxaeTcsa nocjae nHayaja
usetennst a0 0,03%. [Ipu BHeceHHH XHMHYECKHX MeJHOpaH-
ToB, Takux Kak MKA®, sTu noporn nopunimuawoTeid cCOOTBETCT-
senno jo 0,025; 0,045; 0,06%. IayOura KOpHEBOH CHCTEMBI
3aBHCHT OT pe:xuMa yBjaaxueHuda. Ec/iu noauBaioT npu onTH-
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MyMe YBJaXHEeHHs, TO ecTh Npy HuKHeil rpaduue 75% TITTB
(H. C. ITeTunoB), TO KOpHeBaa cucTeMa GyJeT pasBuBaTbhCA
B OCHOBHOM B mnponecce useteHust B cioe 0—30 cm u 0—
45 cm. Ilpr 3toMm oTpenbHLle KOpHH, yXoaslliue Braybsb, He
GyayT HWrpaTh CyLlecTBeHHOH poaM B BOAHOM NHTanuu. Ha-
oGopoT, npH nepefoAX B BOAONOTPEONEHHH, CHHKEHHH HHXK-
Heil rpannuel yeaaxuenns a0 60% TIIIIB u mu:xke KopHenas
cHcrema Oyaer yray0aaThCH H TOrZa A0MXHA OHITE ray0xe
30HA ONPECHEHHUS.

Ecan ocBOHTENE — PHC, TO HAYAJLHOE ONpPECHEHHE A0 K-
HO ObiTh jgoeeseno ao 0,03% no Cl- na raybunry 20 cm.
[Tocsie.3aIHBKH YEKOB BCJAEACTBHE MO/UIEPKaHHA NPOMLIBHO-
ro pexHMa TOKCHYHOCTb He JuMuTHpyercs. Ilpum Apyrux
HFHBT}’PEK-GCBDHTEHEE MOTVT OLITH NMPHHATH COOTBETCTBYIO-
IHe WM MOPOrH TOKCHYHOCTH. UToObl onpeaesauTb riayOuny
H CTeNneHb ONMPECHeHHs NOocJje KanHTaJbHBIX NMPOMBIBOK, He-
006X0AKHMO YCTAHOBHThH CPOK KOHIA IOJHBa, CTENeHb H Tay-
GHHY HAaYaJbHOTO ONpPECHEeHHA B 3aBHCHMOCTH OT KYJALTYpPH-
OCBOMTENSl H PACCYHTATh HAa OCHOBE TEODHH coJienepeHoca,
Kak 3T0 OBJIO ONMHCAHO B IaBe 2, HHTEHCHBHOCTH COJIeHA-
Konjaesus (B IHepHoA OT KOHILA TPOMBEIBOK J0O Hayana
BereTalum).,

MoOKHO HCXOAMTH TAKKE M3 YCTAHOBJEHHS XZONMYCTHMBIX
npeaenoB MHHepPaJHIAUKH NOYBEHHLIX PACTBOPOB HA paH-
Helt cTaiuu pPasBUTHA pacTeHHH. Tax, IJdA XJONUaTHHKA, KAk
pekomennyior B, A. Kosna, C. H. PoikoB n gpyrue, npe-
AeJbHO JAONYCTHMBIE HOPMBI MHHEPAJH3AUHH NOYBEHHOIO
pacTBopa B paHHeli cTenmeHH pocra — 5—=8 r/a, B pasBHTOM

coctosiuu (mocae Gyronusauun) — 10—12 r/n.
[TpoMbiBKH Ha ¢oHE FOPH3OHTAJLHOTO H BEPTHKAJALHOIO

JpeHaXKa MMEIOT NPHHUHNHAABHEE OTIHYHA. [IPOMEIBKH MO-
ryT ObITE B HEHACHILICHHON H HacullleHHO#K 30HaX. [TpoMbis-
KH B HeHACHIIIeHHOM 30He a3paldH HAVT 3HaUHTeabHO Ooaee
s(ppexTHBHO, YeM B HaCHIeHHOH, Tak Kak O0abIIaf 4acTb
MOUBLI HAXOAHTCH B CYXOM COCTOSHHH, NO3TOMY OCHOBHAf
4acTh coJielf — Ha TOBEPXHOCTH NOYBCHHEIX arperaToB, a HEe
B pacTeope.

Bo Bropofi cramuM, Korjga nousa Hacsiilena BoAoil, npo-
MBIBKA HJeT 3a cueT Audgy3noro obMeHa u BHITECHEHHS pac-
TBOpUMEIX coneit (Jlerynor, 1958).

Bepruxkaasueift Apenax, pacnoaaras GoJbliHM Ananaso-
HOM PacX0J0B H TeMnoB cpalOTKH VPOBHS TPYHTOBHIX BOJ,
MO3BOJIACT CO3]aTh NMepe] NPOMBBHBEIM NOJAHBOM CBOOOAHYIO
eMKocTh Ooabwoi ray6uubl — g0 6—7 M, Omaropaps uemy
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BBIHOC COJIeH B 3HAUHTEJILHON CTeneHH OCYUICCTBJASIETCS NPH
nepeoi, a sateM NpH BTOPOH CTajHH NPOMHIBOK. B 3TOM
cJy4ae CKOpPOCTh NPOMBLIBKH paBHOMepHee IO CPaBHEHHIO
C FOPH3OHTAJbHBIM JPEHAMNKEM NPH TeX JKe pacXojaxX BOJHL

Bonee Toro, mpu BepTHKaJbHOM /peHake CKOPOCTH
H 3QDekT cBOOOAHON EMKOCTH MOTYT ObITh YCHJICHBI 32 CYET
YCTAHOBKH Ha BpeMA NPOMBIBOK nHacocos Gogablioii MoUlHO-
CTH WJIH AONOJHHTENbHOrO BAKYYMHDOBAHHA CKBaYKHH.

[Ipr rOpH3OHTANLHOM JIpeHaKe TAKOH BOIMOMHOCTH HeET,
H NPOMLIBKa NPOBOJAHUTCA B OCHOBHOM BO BTOPOR CTaiuH,
Korja noypa HachlllleHa BoOJAOH. BakyyMHpoBauue apeHa:xka
AJA 3TOH LeJAH B CBA3HBIX IPYHTaX He aano sddexra.

Ona ofecmeycHHa DaBHOMEPHOCTH NPOMEIBKH Ha Beedt
MJIOLAAH OYeHL BaKHO, YTOGH MO BCCMY MeX{ipeHbLI0 Ha
BTOPOH CTajJHH CKOpPOCTH OLIIM AOCTATOUHE AR BHIMBIBA
conen, S‘Tﬂ' ocobeHHO HYAHO JAJNH CBH3HBIX FPYHTOB, TdK
KakK YacTHIB BOAB HAXOAATCH MOJ JAefiCTBHEM arperaTHbx
H KallHJAJAPHBIX CHJ, NPOTHBOICHCTRYIOLUIHX NMepefBHKeHHIO
BJIAr'H B NMOYBE BHH3 K JApPCHaXY.

Pasauualotess Tpu sTana npoMLIBKH Ha ¢OHE TOPH30H-
TaJbHOrO ApPCHANKA:

HHQHALTPALHA JI0 CMBIKAHHA ¢ TPYHTOBHIMH BOJAMH,

CMBIKaHHE HH(HALTPAUHH C FPYHTOBLIMH BOJAMH H CO3-
Janue 6yrpa rpyHTOBHIX Boji; OGLIYHO 3TOT 3TAN CBA3AH C HA-
4yanoMm paloThl ApeHaxKa;

Moc/e CMBIKaHHSl MPOMBLIBHLIX H FPYHTOBHIX BOJ H BLIXO-
Jla X HA NOBCPXHOCTE.

Jlast Toro 9To0E OUEHHTH BJAMAHHC DPAa3/IHUHBIX 3TAnoB
Ha 3((EeKTHBHOCTh PACCOJEHHA NPH NPOMBBKAX TAMKENHIX
IPYHTOB, BOCMOJaL3yeMca pesyasratamu onsiToB I', E. Barty-
puHa B copxose Ne 6 Tosoanoi crenu (1968 r.).

[TpoMBiBKH npoBOAMJHCH HA (OHE ApPCHAXKA HHTEHCHB-
Hoctbio 60 M/ra, rayGunoit 3,5 M B THXKeJABIX H CPCAHHX Jec-
COBHAHBIX CyrJIHHKax ¢ KosdduunesTaMy QHALTPaIHH
0,048—0,3 m/cyr. [Tocrosauuulil gpeHa: GLJ YCHIEH BpeMeH-
HEIM rayvounoi 0,9—1 M, unTeHckBHOCTHIO 350 M/ra.

Yuacrok Owbl1 oGopyaoBad cTBOpoM naGuiojarelbHbiX
CKBaXXHH H KycTamH nbesoMerpoB raybunoi 5, 7, 10, 12 n
16 M. [TepBsiit 3Tan npoMuIBOK, Hanbosee KPaTKOBPEMEHHBI,
nponomxaiaca ¢ 23 no 26 man, sropoit stan—c 26 Mas no
7 HIOHA H TPeTHH 3Tan — ¢ 7 uionda no 24 ceurabpa (puc. 45).
KonuyectBo BOAB 32 pasiuyHbIe ITANLl NPH NOCTOAHHOM
pacxojie NponopIHOHANLEHO BpeMenH npoMbiBKH. OTcioga sic-
Ha npeobjanawuman poias tperbero srana. Cpejlnne TeMmnbl
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Puc. 45, /lunaMuka yposneil TPYHTOBLX BOJ N0 KyCTy MPOMBBHOrO
yuactia K1I-11:

I — no ckpamune; 2, 3, 4, § — o nNbeaovMerpam COOTBCTCTOCUIG F-HeTpOBOMY,
10-metponovy, 12-MeTposoMy i |G-MeTponoMy.

nmoj’beMa YPOBHH PPYHTOBHIX BOJL BO BTOPOM 3Tane COCTas-
a0t 0,5—0,62 Mfeyr.

Adaa Kampgoro 3stana MOMKIO ONpeReJHTb CKOPOCTH
tbuaeTpannn (Coxonenxo, 1976). B to xe spems, ccau Ha
HE[)HGM 3TAlE CKOPOCTI, {I]LFJIL‘JT.IEIII,HH 5}',‘1{‘.T pﬂEHGME])HE 1o
MEKAPCHLIO H 3D(PEKTHBHOCTE NPOMLIBHOH BOAB MakcH-
MaJILHA, TO BO BTOPOM M TPEThCM 3Tanax pacnpciesacnue cko-
POCTCH NMo MexApenbo OyaeT KpaHie HepaBHOMCPHO — MAaK-
CHMAJbILIC ¢cKopocTH BOJH3M ApeH o MHHHMAaJbHBIE nocpe-
nuHe Mexiapenba (puc. 4G). B pesyabrate snauntennHas
qacTh BOAL BOJM3M ApeH OyJeT pacxojoBaTLCA HEpaIHo-
HaabHO, OnTHMaAbIIBIE CKOPOCTH A8 CEpPO3eMOB COCTAaBJA-
ior 0,06—0,6 m/cyr, no paunmm M. I1. Aipapora, auas
OCTPYKTYPCHHLIX NOUBOrpYITOR OHNH B 2—3 paza MCHbILE.

Heores npeioxcHis 0 TAKTOBOH, pacKIARHHBAIOLICHT
H GokoBoil npomuibkax (. K. Jlesun, A. M. Kanawnukon,
B. M. DBoGuchko M Ap.), 0 NPOMBEIBKaX ¢ pachpejesio-
nMes ¢ppontTom satondennd. [locneanee npoMoACTHPOBAHO
B. I, Omuxonm. Bee a1i npeinokerns NOBLIWAIOT 3 eKTHB-
HOCTh JEeHCTBHS NPOMBIBHOH BOABLI BOJAHIH ApeH, HO YBEJH-
YHBAIOT AMHTEALHOCTL npoMbulBoK. [losToMmy na nmepwox npo-
MBIBOK C.JA€AYET VCILNIHBATE 3aKDRITHIC JIPEHBI LICJICBAHHCM
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Pic. 46, 3mopa ckopocTeil NpH NpoMuiBKe Ha OHe 3aKPLITOr0 rOPHIOH-
TaALHOro Apenaxa:

J —rayGokue apenwnt; 2 —snwpa uwa dode raylioxorp apesasa npyw B=200 M,
H=3 M; J—T0 Me, YCHACHHOrD 3aKpLITHM OpeHamen /=15 m: 4§ — MeaKHe Ape-
HEl; & — pacyerias CKOPOCTE NROMBIBKH.

HJAH KPOTOBHIMH € KpemjeHHeM NOJHMepHBEIMH TpyGaMu Ha
ray6uny 1,2—1,5 M, pasmeuias ux Tak, uToGH cO3aTh ONTH-
MaJbHOE NoJie CKOpOCTeH (PHALTPALIMH.

C yueToM BHAA TEXHOJOTHH NPHMEHSIOTCA CAeAyiollHe
NPOMBLIBKH:

no coasmuMm yexkam (0,2—4 ra), yerpaneaemuM B pam-
G6ax BeicOTOH J0 1 M Ha (OHE HHTEHCHBHOrO 3aKpEITOTO
FOPH3OHTANLHOTO HJH BEPTHKAJIBHOTO [peHa)a IIPH YKI0-
Hax mectHoctd ao 0,001, K>0,5 m/eyT v HOpMaX NPOMBIBKH
Gojaee 10000 m3/ra. B sTom cliyuae yAaeTcs pe3ko COKPATHTD
CPOK NPOMBIBOK K YBEJHYHTb HX PaBHOMEPHOCTb;

no meakum dexkam (0,02—0,08 ra) npu ykaoHax MecTHo-
cru 0,001—0,005 u K<0,56 m/cyr. I[lpn HeOOXOANMOCTH MOJK-
HO YCHJIHTE APEHHPOBAHHOCTL MEJKHMH BPEMEHHBIMH ApeHa-
MH raybunofi 10 1 M npu Hopmax npombiBkH Ao 20 000—
25 000 M%/ra;

GOKOBLIE HJH DACK/IHHHBAIOI(HE NPOMBIBKH NMPH TeX ke
YCJAOBHAX, HO NpH Hopmax npoMuisok OGoaee 20000—
25 000 m*/ra npoBoAsATCA MONOCAMHE OT CePefHHE MCKIPEHbL
K Kpasm;

no rayboxum Gopozaam (256—30 ecm) mpu yKaoHax Goaee
0,005 # HeoGXOAUMOCTH KAaNHTAJbHLIX NPOMLIBOK HOPMOH [0
10 000 m3/ra.

[To cnocofGam nopaud BOAB NMPOMBIBKH AEJHATCA HA cJjc-
AYIOUIHE BHABI:

NOCTOAHHLIE, NPOBOJAKMBIE NPH BHICOKOM YDOBHE MHHE-
PAJH30BAHHBIX TPYHTOBLIX BOJA H CHJBHOM HCNAPEHHH CJ0O-
eM Boaul Goaee 10 cMm;

NEPHOJTHYECKHE, NPH KOTOPHIX 34JHBKA BOJOH HOPMOMH
1200—2000 m3/ra. cmensercs nepepmsamu B 10—20 Aameil;
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NPHMEHAIOTCH TIPH 3HAMHTCILHOH BOJAONPOHHLAEMOCTH, TJY-
60KOM YPOBHE TPYHTOBLX BOX u ciabom wucnapenun. Ilo
nanupiM M. M, an-TabGaau, Takue nNpoMbLIBKH Ha MaccHBe
AGHC NMOKaszaau, YTO HOpMbI NPOMBIBOK CHHIKCHBI OoJiee 4yeM
B 1,0 paza u, Xota Bpems NpOBeACHHA HX YBEITHTHIOCH HA
40%, xKoHeunulH pe3yaALTAT OKa3aJca Jyduwe, ITOT METON
NMPOMBIBOK PeKOMEHAYCTCH COBMEULAaTh € riayOOKHM 4H3eNe-
BAHUEM M PHIXJCHHEM.

ﬂﬂﬂ HJAHCTBLIX CYTJIHHKOB H IJHH, CKJOHHEIX K pacTpec-
kusanmo, 1. Huascen, J1. Burrap u . Jliotun ma ocnone
ONMLITOB PCKOMEH/0BAaJH MPOMBIBATL NPH HEHACLILIEHHOH
cpede ¢ NOMOULbIo JOMXKACBAHAA HJIH MEPHOAHYCCKON NOAaYH
poanl. Ilo aanubim 1. JlioTHHa, npephIBHCTOE J0MAEBaHHE
cnoem 0,003 M B Teuenne 30 c uepes xamawe 30 MuH npn
HopMe 2500 M3/ra Ha 1ENOYHBIX NBUIEBATBHIX IVIHHAX Pacco-
JHA0 HX T2K e, KaK NPH NOCTOAHHOM 3aTOMNJI€HHH HOPMOH
7400 M3/ra, vo 3HauHTeALHO GBICTpPCE.

Taknm obpasoMm, KanuTaabHbie NPOMEIBKH Ha (one ro-
PH3OHTAJLBHOIO JIPCHANALA MO3IBOAAINT OJOCTHUL TIDFBI:I‘HIGI‘(J
ONpPEeCHEHHN [OUBOrPYHTOB, KOTOpoe yraybiaeHo B mnepexo-
HEIA neprog npoduIakTHUecKHMH npoMbeiBRamMu. [1pu aocta-
TOYHOM ONpPEeCHCHHH TAYOOKHM APeHaXKeM, KOTOPHH CHHMa-
€T NOACOC coael B KanuJJIIpHYIO 30HY, MOMKHO COBCeM OTKa-
» 3aTHCH OT NPOPHITAKTHHCCKHX TPOMBIBOK.



FJABA S

JOPPERTUBHOCTL CHCTEM 3AKPLITOTI'O
IF'OPU3OHTAJBHOI'O JIPEHAKA U IIYTH
TAJBHEHUIIETIO EE IIOBBINIEHUSA

Jpenak opolmaeMsIX TeppHTOPHI — BaXKHelilee YCJIOBHE
BHICOKONPOAYKTHBHOTO HMCMNOJb30BAHHA 3eMe/bHO-BOJHLIX
pecypcoB. Hagexuuit apenaxusiit o nossoaser YBeJIH H-
BaTh MPOAYKTHBHOCTE 3eMeb, YpoxKaiHOCTh | BanoBoil cGop
CEJIbCKOXO3AHCTBEHHOH NPOAYKILHH, YAYHWHTE YCAOBHS Bbi-
paumHBaHHA pacTeHHil nyTeM co3JaHHA YCA0BHH Aas Gopblbl
C 3aCOJIEHHEM C IIOMOLLBIO MPOMLIBOK H NMPOMBIBHOTO peiKHMa
OpOILUEHHA, PeryJaHpoBaHHsA BOJAHO-BO3JAYINHONO M BOJHO-CO-
JIeBOr0 PEXMHMOB IOYBOrPYHTOB, YJAYULIEHHA aspauuu Ioy-
Bbl, PEryJIHPOBAHHA HCIAPEHMA.

ITpenmymiecTBa 3aKpHITOrO TOPH3OHTAJALHOTO ApeHaXa
nepejf OTKPLITHIM COCTOAT B CO3JAaHHH ONTHMAJbLHLIX MEJHO-
PATHBHLIX DEXHUMOB, NMOBLIIEHHH Ko3ddHLHeHTa 3eMeaBHO-
r0 HCNOJb30BaHHA, NPEJOTBpaLleHHH CMBIBA H NOTEpL YA00-
peHunit H, caefoBaTeabHO, YBeJIHYEHHH 3((EKTHBHOCTH HX
AeHCTBHSA, POCTEe NMPOM3BOAHTENBLHOCTH TpPyJda 3a CcueT Jyu-
IHX YCJaoBHI MexaHwH3auuu oOpaboTKH, cOKpalléHHH Opo-
CHTEJIbHBIX HOPM H 3KCIMIYaTalUHOHHBIX PAcX010B.

Kpome Toro, 3akpuiThii apeHa) umeer orpomuoe obiie-
CTBEHHOE 3HayeHHe, CTAOHAH3HPYA CCJBCKOXO3SHCTBEHHOE
NPOH3BOACTBO, YMCHbIIAS BpejHOC BO3/eificTBHE I'DYHTOBBIX
BOJ, cOJIed M MEeCTHUHA0B HA 3/J0POBbE.

Ipenax wurpaer BamHYiO poOidb B npe.u;m*apameunn H
YMeHbLIEHHH BPeIHOTO BO3AEACTBHA YeJ0BEKA Ha OKpYXxaio-
uyio cpeny. MHTeHCHBHAN MCMTHOPALNA 3aCONEHHBIX 3EMeh
co cOpocoM BO3BPAaTHHIX BOJ B PEKH — HCTOYHHKH OPOLUEHHSA
CO3/14€T OMACHOCTh PE3KOro YXYAIEHHA KAauecTBa BOIbl, 4TO
Heu3bexHo Baeder Goabwoit sKoHOMHYecKHH yuep6, Urobsl
YMEHbUIHTh 3arpA3HeHue pek, HeoOX0AHMO paclIHpATL 30H
C ONTHMaJbHBIM MeJjHopaTuBHbBIM pexunmoMm. Co3nanue on-
THMA/bHBIX MEJNHOPATHBHLIX PeXHUMOB IOJMHO COIPOBOK-
JATLCA COBEpIUEHCTBOBAHHEM YIPABJEHHA OPOCHTENLHOMH
BOJOH TakuM 06pasom, uToGL OGecleuHBaTh pacco/leHHe IpH
MHHHMa/bHOM c6poce H3JHIIHHX BOA ¢ cHereMul. Jas 3Toro
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HeoB6X0AHMO OBJAfeTh CHCTEMOii B3aHMOJCHCTBHA TPYHTO-
BHIX H IOJHBHBIX BOJI.

CyulecTBVIOUIHE MeTOAHKH pacueTa 3KOHOMHUECKOil 3g-
(eKTHBHOCTH JpeHaxa HE YUHTLIBAIOT B NOJHOH Mcpe Bce
3TH ¢aktopsl. [ToaTomy HEOra OHH NPHBOAAT K HENPABH/lb-
HEIM BBIBOJAM O HCIKOHOMHYHOCTH TOPH3OHTAJALHOrO 3aKpLl-

TOro Jpenaa.
JleficTBUTENBHO, CPABHHM OTKPWTHA M 3aKPBITLIH Jpe-

HaJK C PABHBIMM rayb6unoii ¥ nporsxennoctsio (40 M/ra) no
KAMHTAAbHBIM BJAOKCHHAM, 3KCMIYVATAUHOHHLIM 3aTpaTaw,

H3MCHCHHIO AOXOAOB H AP.
3a ocHoBy npunumaem (oOpMyJay NPHBEACHHBIX 3aTpar:

E=Knt+HWU+ AL, (219)

rie E —npueezennse 3aTpath; K -—kannTaibnbie BAOMenus; f—
kosddunment nopmatunnoil sbdektunnocrn (n=0,12); H— skcnayara-
uHoOnHWE H3zepKH; AL — u3Menenne THCTOTO A0XO0AA,

B kauecTBe MCXOAHEIX JAHHLIX HCNOJb3vem oGolllUcHHBlE
peayanratel asTopoB no Fonosnoit crenn (B. A. Jlyxosubiit,
C. ¥emanos) (ta6a. 18).

[To cvumecTByONlCl MCTO/ANKE NOAVUACTCH, 9TO OTKPbI-
TR Apcnan 3deKkTHBHee, YCM 3aKPLITHIT FOPH3OHTANLHLIA.
B cBasu ¢ stum B. A, dyxosuwm, K. M. BenouepkopcKim

OBITH NPCAAOMKEHB! AONOMHEHHA i TMONPaBKH, ¢ NOMOLIBIO
KOTOPBIX MOJKHO OLUCHHTDL GOALUINICTBO U3 HeyUTCHHLIX dak-
TOpOB 3((eKTHBHOCTH, MPOABASIOWIHXCS npu BHOope THNA

ApeHaxa.

Tatanna 18. CpaBHuTe bHEIE TEXHHKO-3KOHOMHYECKHE
NOKa3aTenu FOPHIOHTATLHOrO JpeHama no CYuecTByYIOw e
METOAHKEe

Npenax
[Mokazaream
OTKpHTH JAKPHTHR
Kanutaasnsie srowenna K, py6/ra 420 960
JkcnayaTanHoHHEe Haaepwre H:
pyo/m 0,45 0,258
pyf/ra 18 13,2
[-{U‘antni';nuucur IEMEALHOrD HCNOAL3OBAHHA 0,85 0,95
(x. 3. 1.)
IlpupocT K. 3. M. - 0,1
JonoaunTeasHBIH A0X0L OT PacTEeHHEROACTRA — 26,4
npi Koshduunente xaonkosoctd 0,6 ma
rekrap apesnupyesmoi Teppuropuit AL, py6.
Mpueenennue 3atpatu E, py6b. 68,4 102,0
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B nepsyio ouepejb, 3TO OTHOCHTCA K H3IMEHEHHIO PacXo-
HOBaHHA BOJAK NMPH M3MeHEHHH XapakTepa JpeHaxa. IT1oT
BOMPOC NpeACTaBAAET ONPEeAeNeHHYK CNOXKHOCTh B CBA3H
C OTCYTCTBHEM B cTpaHe miaaTwl 3a Boay. Ilostomy saddexrt
no BOJE MOMET OUEHHBATBCA TOJALKO B cdepe HapOAHOXO-
aaicTBeHroro joxoaa. [Tpu 3TOM HCXOAMM H3 TOro, uTO AJA
rocyfiapcrea 3KOHOMHA BOAHHIX pecypcoB B Kakom-to bac-
ceHHe, HapUMeEp B PE3yJbTaTe CTPOHTENLCTBA APEHAa)a M
nepexofa Ha ONTHMAaJbHLIH MEJHOPATHBHBIH PeXHM C MEHb-
IIHMH YACJbHBIMH PAacXOfaMH BOJLl, SKBHBAJEHTHA BHICBO-
OOXAEHHIO KaNHTANBHLIX BJOXKEHHA Ha GOPMHpPOBaHHEe BOJ-
HBIX DECypcoB, BKJIOYas peryJlHpPOBaHHE CTOKA, a TaKwe
TPAHCIOPTHPOBKY H NMOJAauy BOJALI HA OpolleHHe. 3aTpaTh HA
TPaHCMOPTHPOBAHHE W NOJAAYY BOALI HA OPOILEHHE OT HCTOY-
HHKa opollcHuA Ao noas, no panAeiM C. A. [ToauxoBa,
B cpeanem ana Cpenneit Asun cocrasasior 2,49 kon/m3,

CronmocTh (hOpMHPOBAHHA BOAHBIX PECypcoB — BeJHYH-
HA NMepeMeHHas, Pe3Ko BO3PacTalIlas No Mepe HeHeprnaHud
BOAHLIX pecypcoB B Gaccefine. Tak, no 6acceiiny p. Cuip-
Aapbu B 19556—1965 rr. croumMocts GOPMHPOBAHHA AOMOJ-
HHTEJIbHLIX BOJHBIX PecypcoB cocTaBasna 8 xon/m?, 8 1965—
19756 rr.— 12 xon/m®, a B 1975—1980 rr. oHa [OOCTHCHeT
16 kon/m3. Tlocaenyromee yBenHueHHe BOAHHIX pPecypcoB
3JeCh BO3MOX{HO TOJBKO 3a cuer Gosee raybGoxol creneuH
3aperyJaHpoBaHus CTOKAa, 4 TAKIKE 33 CYET HCNOJb30BaHHA
HEKOTOPBIX 3aNacoB NOJA3eMHLIX Bod M cHOHPCKHX BOX, CTOH-
MOCTE (OPMHPOBaHHA KOTOPHIX COCTaBAfET B HAacToOdAllec
BpeMs CcOOTBeTCTBeHHO 27 u 35—40 xom/m3,

Mcxoas u3 3Toro, chiefiyeT YYWTHIBATH CTOHMOCTb CIKO-
HOMJIEHHOH Ha ] ra BojAw NpH mMepexofe OT OJHOro MeJaHopa-
THBHOTO peiHMa K ApPYroMy B BHAE

3, =AW (K,n4+ W), (220)

rae AW — koanueerno coxonomaenncft soaw Ha 1 ra; Ka — yvienbHute
KanHTanbhele BAOXKenHA HAa | M® Boaw B Gaccefine; M. — skenayaraus-
OHENE HagepweH na 1 M? poaw B Gaccefine,

Hasa onpepeneHns pacxofa BOAW Ha rexktrap ofpatuMcs
K JAaHHBIM raags 6, rae OL10 NOKa3aHO, YTO OTKPHITHIH Jape-
HaX rayOunoit 2,8—3 M nojsepHBAET YPOBEHb IPYHTOBBIX
BOJ Ha rayOuue 1,5 M, a 3aKpHITHIit TOPH3OHTANBHBIH ApPEHAK
c Toit e rny6HHOH — B cpefineM Ha ray6une 2,2 M. J1a paa-
HHIIA B TyOWHAX CTOSAHHS T'PYHTOBBIX BOJ A4€T 3KOHOMHIO
BOJIbI Ha | ra npH 3aKpHITOM ApeHaxe B ycaosuax [onoanoi
crend 1200 m3/ra (cM. puc, 17 raasw 2).
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Hapaay ¢ 3THM BHEAPCHHC 3AKPLITOrO ApeHa)a BMECTO
OTKPHITOrO YBEJHUHBAET NPOH3BOAHTENBHOCTE MEXAHH3MOB
H MallHH npu 06paboTKe, TAK KaK pa3Mepbl NOVIMBHLIX KapT
VBEJNHYHBAKOTCA A0 ONTHMAJbHBIX. '

[ToBblleHHe NPOH3BOAKTEILHOCTH Tpyaa GeccnopHo NpH-
HOCHT YHCTHIA Aoxoa Xossafictey. 2¢deKT OoT cOokpalleHHA
TPYAOEMKOCTH H MAIIHHOEMKOCTH NPH yBeJHYEeHHH pasmepa
NOJHBHOrO yyacTka MOKeT ObiTh onpejeeH Kak

 ORTE L 221)
P

rae All — koanyecTBo YeCI0BHO Bucpobomaennux paGoTHukon; 3 —
CPeAHEroAoBas 3apnaaTa oAHOrO BHCBOGOMKAEHHOIO paboTuHka, ® —
yaensiuil onpg 3apaboTHOR MIATH NO BCeM CIKOHOMJEHHLIM 3ATPaTaM,

Hapaay ¢ 3TuM HeoOXOAHMO YYHTLIBATH H HAPOJAHOXO-
sAaficTBenAy0 3$PeKTHBHOCTh CHHIMKEHHA 3aTpar Tpyaa.

Haa stoi mean nedecoobpasHo HCNOJAb30BATb PEKOMEH-
nauud Il. Knemewera, coraacHo KOTOPHLIM ONpeaeasioTCH
CpeAHHe 3aTpaThl B OTPACJ]H MO CTPaHe HAa BLICBOOOKAEHHE
ojAHoro paGorHuka B, Tak, no cejbckoMmy Xo03sHCTBY OHH
cocrapnaior 4,9 teic. py0, Ha 1 yenoneka.

Torsia napoaHoxossfcTBeHHblt 3ddekT 0T NOBLILEHHS
NPOH3BOAUTENLHOCTH TPY/AA NPH 3TOM PABCH

Su= XATIEE. (222)

Ha ocHoBe H3/10:KeHHOT0 O0UIHI HAPOAHOXO3ANCTREHH LI
abdekt OT ApeHHPOBAHHA 3eMe b CJelyeT BHUHCIAATL MO
pPa3HHIE NPHBEAEHHBIX 3aTPAT, YUHTHIBAIOUIHX NONPABKH aB-
TOPOB:

Ex=KntH+A L3, £ (I +3n,) (223)

YTOUHeHHBe TeXHHKO-3KOHOMHYCCKHE ToKa3aTeJH TropH-
30HTAJIbHOrO JpeHa)a TpuBejeHsl B Tabauue 19.

M3 tabauus 19 BuaHo, uTo Aaxic Takaa Heboablias KO-
HOMHA BOABI JENaeT NMepexoj Ha 3akpeITHH JIPEHAX OYCHb
9KOHOMHUHBIM MEPONPHATHEM.

Canenyer HaNmOMHHTB, MTO N0 PAALY MeCTHOCTEH C NOBLI-
1WeHHONH BoAooTAAYeH TPYHTOB H GOJNBIIHM HCMADEHHEM 3KO-
HOMHA BOJH OT NMEPEX0Aa HA 3aKPLITHI APCHAX COCTABJACT
1o 4—5 Tteic. M3/ra (manpumep, B Xopeame), uto eule 6oJblie
ycHauT 3¢dexkT nepexoja Ha 3aKpHITHH TOPH3OHTAJbHBIN
APEeHaNK.

B npuBejeHHYI0 Bhbllue METOJAHKY CJefyeT BHECTH ewle
OAHO JOMOJHEHHE, CBA3AHHOE ¢ CYThIO MEJHOPAalHH.
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TaGanwna 19. ¥TouHeHHABIE TEXHHKO-3HOHOMHYECHHE NOKA3ATEIH
FrOPU3OHTANBHOIO JpeHawa

Apenan
MoxazaTean
OTHPW TH JAKpPHTHA
Pacxoa poas AW, m¥/ra 1200 —_
[Mpusenennsie 3atpatel no Boae ({py6/ra)
npH €e CTOMMOCTH:
12 xon/m? 448 —-
40 wkon/m3 112 —
IKOHOMHA TPyACBBIX 3aTpat (py6/ra):
BIY TPHXO3AHCTBEHHAR — —3,4
HapOAHOXOIAHCTEEHHAR - —14,7
MTor o npueejeHHnIX 3aTpaT NpH yKa- 116,4 81,9
JaUHOH CTOMMOCTH BOALI, py6/ra :
To xe, ¢ yueroM nepeGpocki CTOKAa CH- 180,4 —
OGupckHx pex, py6/ra

K. Mapkc B «Kannrane» nucaj, 4To MeJHOPalUHA €H3MEHAET
H3HYECKHe, OTYACTH H XHMHYeCKHe cBOHCTBAa MNOYBH IO-
CPeJCTBOM ONepauHi, CTOALIMX 3aTPaT KanuTaja, H KOTOpble
MOryT pacCMATPHBATBCH KAK BJOMeHHE Kanurala B 3eM-
J10,— IIOYTH BCC CBOJATCH K TOMY, yToOH! OnpcaeiEHHOMY
YYacTKy 3€MJIH, MOYBe B ONpeacJeHHOM orpaHiyeHHOM MecTe
NpHAATE TAKHE CBOHCTBA, KOTODHIMH Apyras noduBa, B ApY-
roM MecTe, 3ayacTylo coBceM Oau3Ko, obGjaajaer OT OpPH-
POAEI»*,

Tem caMelM nojuepkuBaercs JoaroppemeHsbld sddexrt
mesHopauuii. OueHb BaXKHO 34eck TO, YTO 3(deKT Meaunopa-
IJ.HF! CBOAHTCH HE TOJABKO K NOJYUYCHHIO YHCTOTO H HapogHO-
XO37HCTBEeHHOro JIOX0Jd, HO H K CO3JlaHHIO Onpefc/ieHHbIX,
NOCTOSHHO AEHCTBYIOUIHX B OVAYUIEM HOBLIX NPHPOAHLIX YyC-
JMoBHH, ofecneunBaloliuX AOJroBpeMenHyd BO3MOXHOCTh
AaJbHEHIIEro NOBLILEHHA IVIOAOPOAHA 3eMenb. Hcxoaa us
31010, 65110 OBl NPaBHJALHO YYHTEIBAThL 3TOT 3PdeKT or 3a-
TPATHl 4YaCTH KallHTaJa, BJICHKEHHOr0 Ha NMOBLIIEHHE ecTecT-
BEHHOI'0 NJ0JOPOANA IIOYB, NEPEBOA0M HX 110 NPOAYKTHBHO-
CTH H3 HH3IUEro Kjacca B BbLICIIMHA, KAK pasHHOY [1,—1IT,,
rae Iy u Ilp cooTBETCTBEHHO NPOAYKTHBHOCTE 3eMJIH IOC/e

NPOBeJeHHA MeJHOPATHBHBIX paloT B 1O MX Hauaja,

* Mapkec K. aIHreasc & Counsenna, T. 25 = II, ra. 44
M., 1962, crp. 303.
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Torza ¢opmyaa (223) npHBOAHTCA K BHAY
Eu:‘= [E _(nlt S nu}]ﬂ~+—H + A ,._I, = = :_}ﬂ x> {3;;.—[—3;—.1]
(224)

Taxoe pobGarsaeHne BaXKHO A OUCHKH HE TOJIBKO N0JIO-
HMHTEJNLHOTIO BJAHAHHA MEJ‘IHDPELLHH Ha 3¢MJIH, HO H {'.ITPPII.I,EI.-
TeJIbHOTO NPH HenpaBWJIbLHOM IIPOBEAEHHH pabor. Ecau ot-

CcYTCTBHE ApeHaxma npu H30LITOYHOM OPOIWCHHH MPHBOAHT
K 3aCOJEHHIO 3eMelb, To Beauunna [Ix—I1y MoxeT crarth OT-

PHUATENAbLHON H, C/AeJ0BATEe/]bHO, CHH3HTCH 3(PEKTHBHOCTH
MEeJHOpalLHy.

Takas MeToAHKa NO3BOJAACT OIEHHBATH AOATOBpEMEH-
HOCThH IIPGEHTHP}’EMI:IK H DE}-"LTJ.EETEJ'IEHHI:IK MEHHGPHTHEHHH
meponpuaTuit. Hanpumep, B 0TAe/IbHBIX 30HaX 3eMJIH OCBaH-
pailoT Ge3 AOCTATOMHON MEJAHOPATHBHON IOArOTOBKH. XOTH
B TEéUEeHHe KakKoro-1o nepporo nepHoia OCBOCHHHA 2€eME/IBL A0~
CTHraeTcs H YHCTHIA H HaPOAHOXO03AHCTBEHHbIH 3QDEKT B BH-
ne Hamora c obBopora, HO 3eMJIH NPH 3TOM KayeCcTBEHHO
yxyawaiores. B pesyabrare 3T0r0 OHH 10 OGOHHTHPOBKE
JOJKHE GHITH NEPEBECHB 13 BLICIIEro Kjiacca B HH3LIHL
Pacuernl ¢ ucnojb3oBanuem dopmyan (224) noareepxja-
10T, UTO TAKOE OCBOGHHE 3eMesib He((eKTHBHO.

Jls HarAsSAHOCTH YKA3aHHOTO NOJIOMKEHHS PacCMOTPHM
ONLIT APeHHPOBaHHA 3eMenb coBxoza Ne 6 lonojpsoi cren
H ero 3ddexrueHocTs. Mexoanas raybuna saneranus rpyu-
TOBBIX BOZ KoaebGasace or 5 fo 20 M (raGn. 20).

Ta6anuna 20, FayGuna 3aneraHHa TPYHTOBBIX BOJA B COBXO3e
MNe 6 IN'onoguo#lt crenu

FayGuHa TPYHTOBHX

o, M 1961 r. | 1962r. | 1963 r. | 1964 . | 1965 r. | 1966 r.

Cpeanepapemedtas 12,8 8,3 5,87| 5,91 | 3,4 3,4
AKCHMAALHAR 20,0 | 20,0 | 20,0 | 16,94 | 12,3 | 10,2
MunnMansnag 3,0 2,0 1,0 0,26 | 0,38 | 0,9

MTpogdossenue
Fayouna TeyNTOsux | yogrr. | 1968 r. | 1969r. | 1970r. | 1971, | 10727,
CpeneB3selessan 2,9 3,1 3,2 2,98 | 2,92 | 2,81
MakcuMmaabHas Tit 6,0 5,3 4,42 | 4,25 | 4,07
Munumansuas 1,0 1,1 1,2 1,7 | 1,57 | 1,45




[Tpeanonaraiaoch, 4T0 TPYHTOBLIC BoAL GyIVT NOJHM-
MaTbCH MNOCTENEHHO, MeANeHHbiMH Temnam. [as oTtBoja
FPPYHTOBLIX BOJ NPEeIVCMATPHEAMICEH KOMJAEKTOPB NPOTHMKEH-
HOCTLIO 39 KM u ApeHu — 134 km. [locae Havana opolleHHA
B 1961 r. yme B TeueHnc nepBuX JBYX Jer OB OTMeueH
OUeHbL OWCTPHI MOALCM YPORHS TPYHTOBLIX BOJA—B Cped-
HeM Mo 3—3,D M B rof, 270 YXVAILNIO eCcTeCTBRHHOE NJ0ML0-
poaue nous, ¥Yxace 8 1964 r. 6ui/10 pasBepHyTO WHPOKOE CTPO-
HTEALCTBO TOPHIOHTAIBHOTO ApPCHAMKd H  KOJJNCKTOPOBR
(Taba. 21). B pesyavrarte 3TOro yiaaJaochL €03jaTh Ha BceH
MAouUlalll COBXO3d HAOCKHYIO APeHAMKIYID CeTb, KOTOpAH
B 1967 —1968 rr. yMeublunna rayOuHy rpyHTOBHIX BOA W CHH-
3114 3anacyl coJIcH B aKTHBHOM CJI00 [IDT-LBDI‘}]FHT{IE.

Tatanua 21. Ofbem KOMNEKTOPHO-ApeHAWHOH CeTH B COBXO3E
Ne 6 Conoano# crenu

[MpOTHMEHNOCTE, K8
Yaeanins NpoTE-
]._I.'l..'l. ARCHMDET L, M Fa
'FH.L'.I.'[E'I-!.‘.I’I;IEI-U’I'I Apen WCLEra
1963 o8, 5 46,0 14,5 9,1
1964 11,9 115,0 226,49 19,9
1965 111.,9 198,0 409,9 27,3
18966 111,9 203 .8 405,7 33,8
1967 111,49 380, 1 4492 0 43 .5
1968 111,9 4G8,6 o80, 5 al,6
1969 1119 574,53 686, 4 60,6
1970 111,9 577,7 789,86 74.6
1971 111,94 B892, 1 804,0 76, 1
1072 111,98 692, 1 B0, 0 16,1

B rabGanue 22 npuscienbl AaHnple, XApaKTepH3YIOLIHE
H3IMEHCHHE GEFLEMH OTBOAA ﬂj]EIIHH{HHI BOO H Eﬂ-ﬂEﬁ C TE]]'
PHTUPI!H COBX034, 4 TAKAEe H3MCHEHHC IIJiDﬂlﬂ}LEﬁ FACOJICHHA
10 Mepe CTPOHTENLCTBA 3aKprITOro Apenaxka. M3 rabauus
BHAHO, UTO 10KA HHTEHCHBHOCTh JAPEHAMA HE NOCTHIIA HYMK-
HBIX BeJIHUMEH, IIHﬁJlIﬂ,CI.,EIJlELEJ:- TelnideHUHMA K CHHXKEeHHKD }'FI-D-
Kainoer, Ona Morga npueecTH, Kak 370 ObLIO B COBXO3E
NE 5, K NHNCEKJEUCHHID H3 L‘D.Flhl'."[{ﬂ.'if_]'::lFIﬁCTHUIIE[DFD DﬁDPUTH
SHAVHTESIBEHOMN) KOJAHMMeCcTRda 3eMellb.

duHaMiKka noxkasateneil CBHACTENLCTBYET O TOM, UTO fe-
PE’.’.-’IDM I ME.’-'IHGPEITHDIH}H COCTOAHHH HEICT}-'IIHJI TOJABKD
" B 1968 r., xorna HaKomJIeHHe cofllel o AKTHBHOH ToJlle Moy-
BOIPYHTOB NMPCKpaTHAOCh, 3eM/H C 3aCOJCHHEM, HEAONYCTH-
MHEIM 4938 '[JEIEHHTIIH pHETEHHﬁ, Havaau ]']'EEI-KEI FMEHI::II.FHTI::CH.

242



Tatanua 22. MennopaTHBHbIE NOKaZaTend 3eMeib coBX03a Ne 6
Monoanof crenw

Hpesnpo- | Cpenne- - Maomais 2eselt, THE, ra ﬁ-
BAHHOCTE | FoxoBoi = 2
r sesean | apemax- | ST | casboaa- ) -
U1 | ua woHen Hb B | coacnny | CPEAHE= § CHABHO" |
roua, mosyas, | S 2 | m nesaco- | 33COIEH- | 3acoden- | X
Mra Ale « ra 5 = JEHHHY LS WX :5:
1963 9.1 0,056 3,2 6,64 2,69 1,27 20,6
1964 19,9 0,056 3,9 HET AAHHBIX 21,
1965 27.8 0,084 7,6 — — — 24,0
1966 35,8 0,129 11,2 — — — 20,1
1967 43,5 0,127 { 25,7 3,460 4 68 2,46 19,3
1968 21,6 0,154 | 32,2 4,77 4,10 1,78 21,8
1969 60,0 0,164 | 63,4 5,94 3,436 1,30 18,6*
1970 74,6 0,000 | 22,6 7,03 2,48 1,09 25,2
1971 76,1 0,128 32,1 1. 07 4,13 0,40 25,2
1972 76,1 0,124 | 35,6 7,49 2,83 0,28 29,2
1973 76,1 0,126 | 33,21 8,93 1,67 0,14 30,5

® B 15968 r. nprpogimMe yoaowud GHIM kpafne nclaaronpeaTib 4O DMpalHDa-
HHA xaonka Bo ecell Cpennesd Aawn.

Taxum obpasoMm, 3(pPeKTHBHOCTL JpPCHAXKA B COBXO3e
Ne 6 B nepeylo ouepeib BHIPA3HIACE B TOM, 4TO yJyulIeHHAs
MeJHOPaTHBHAA OOCTAHOBKA IO3BOJHJIA HE TOJLKO JAOCTHI-
HYTb NMpeHeH YPOMAHHOCTH, HO H 3HAMHTENLHO TOBLICHTD
€e 3a cYeT NPUMEHEHHS H COBepPIIeHCTBORANHA KOMILIeKca
arpotexHuueckux meponpusarthil. [lansreliwas pabora ape-
Hdmad NpOoLOJdARdET YVAVIUMATL MEJTHOPATHBHYIO ﬂﬁETaHGEE}'.
Hapagy ¢ akTHBHBEIM CJd0eM NOYBOTPYHTOB ONpPecHAIOTCS H
FPYHTOBbBIE BOABLl AQ TaKOH CTCNCHM, YTO CTAHOBHTCA BO3-
MOMKHBIM YMEHbLIWHTE OPOCHTEABHYIO HOPMY 3a CUeT JHKBH-
A3LHH TMPOMBIBHOIO DPEXHMa OpOLIEHHA H HCMNOJb30BAHHA
OTIPECHEHHbIX IPYHTOBHEIX BOJ.

Yrobel onpefenuTh BJAHAHHE ApPeHa)Ka HAa 3((EKTHB-
HOCTh CEJBCKOXO3AHCTBEHHOrO NPOH3BOJACTBA, NpPOCAeINM 3a
H3MEHEHHEM YPOXaHHOCTH XJONKa-chHpUa No COBXO3Yy, Kak
OCHOBHOr0O MNOK43aTCAA MNPOAYKTHBHOCTH 3CMCIbL, N0 MCpC
OCBOCHHA TEPPHTOPHH M CTpOHTeAbCTBA japeHama. Ussect-
HO, YTO, KpPOME MEeJHOPATHBHHIX YCJOBHH, HA YPOMAaHHOCTD
CeNbCKOXO3AHCTBEHHBIX KVJBTYD BJAHACT arpoTexHuka (copr,
yacGpeHua w Ap.). B coexose ¢ camoro Hauana pafor Gela
B3AT KYPC Ha MPHMEHCHHE NepefioBOH arpoTeXHHKH, MaKCH-
MaJ/JbHOH MexaHH3auUHM BceX pabor, MO3TOMY AarpoTexHHKA
ocTaBanachk cTabuiabHOH, pacxol yaobOpeHHil Ha reKkTap Ko-
nebasca HesHaunTenbHO. HMamenenue gonu BHecenwus yaob-
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Pue. 47 Bauanne ropH3OHTANLHOrO 3aKPHTOrO ApeHa)a Ha
ypowaiipocTs xnonmvatiika (/) m na sarpatw yaobGpeunit (2).

peHHit (pue. 47), KOTOpas He3HAYHTENBHO OTJAHYAAach OT
CpeAHeil H, BHAHMO, CYUECTBEHHO HA JHHAMHKe YpOXKailHo-
CTH, KAK H ApyrHe (aKTOpEl, He CKA3aJ0Ch. 376Ch MOMKHO
BLIACJTIHTD TPH XapaKTCPHLIC 30MLI.

[ — navaneublit nepuos ocsoenusi 1961—1965 rr.; ape-
Ha® CTPOUTCH OUEHL MEAJCHHO, OIHAKO B CBA3H C TEM, UTO
NnoaAbeM YPOBHSA FPYHTOBBIX BOJ NNOKA He OJOCTHr NMOBCEMEcCT-
HO @KTHBHOIO CJIO$, COJICHAKOIJIEHHS B HeMm He HaGalopaet-
csl, YPOAafHOCTL NOCTeNeHHO nogHuMaercs (y4acToK KpH-
Boit AB);

[l —nepros yBeamucHus 3acolcHHs 3ceMenab  (1965—
1969 rr.); passepHyThle paGoThl N0 CTPOHTENBCTBY ApPEHANKA
He MOrYT OnepeAnTh TeMIIOB pa3BHBalOLErocs npolecca BTo-
PHYHOrO 3acCOACHHA, TAK KaK CHJIbHOMHHEPAaJH30BaHHBLIE
PPYHTOBBIE BOABI MOAHAIHCH HA BCeH TEPPHTOPHH K AaKTHBHOH
30He, ypomaiHocTs (yvacTtok BJ) magaer mocreneHHo;

[IT — nepuoxn obecnevennol ApeHHpOBAHHOCTH Beell Tep-
putopun cosxosa (1969—1973 rr.); yaeabHas npoTsixeH-
HOCTB JApEHaXka AOCTHIJA TNPOeKTHBIX NOKasaTenel, Hauu-
HAEeTCA H IIOCTOAHHO pa3BHRaeTcs HAa (OHE JipeHa)ka nocre-
NeHHBIA TIpOLlECC paccoNeHHA, YpomalHOCTh NOAHHMAETCH
(yuactox _EIE‘! JI0 MepBROHAUAIBHOTO YPOBHA NIPOTpPecCHpYIO-
HIHX 3HAYCHHH.

Ha pucyuke 47 Bujano, yto ecam Ob He JONYCKaJaoch
YxyYailenue MeTHODaATHBHOTO COCTOAHHA BBeJEHHBIX 3eMefb
NpH CBOEBPEMEHHOM CTPOHMTEJLCTBE ApPEeHaxKa, HapacraHue
ypoxa#HocTH w0 66 no sKkcTpanoanpyemMoi Kpusoit ABC.
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STH JAaHHLIE COBNAAAlT ¢ AAHHBIMI POCTA YPOXKAHHOCTH
COBXO30B HOBOH 30HW, TAE JPCHAMN NOCTPOCH OJHOBPEMEHHO
C BBOAOM 3eMeNb B 3Kcnayatauuio (coexosst Ne 11, 12, 20,
25, 27, 28 u np.).

s onpepenenun 3HeKTHBHOCTH KANKHTAJBHLIX BJOMKeE-
HHil B ipeHax B coBXo3ze Ne G cjesnaeM pacyeT OKymaemocTu
A5 Tpex apuanTos (taba. 23):

TaG6anma 23. Pacuer 3cherTHBHOCTH ApeHamaA B cCOBX03e Ne 6
B Nonogroft cTenw

M papHanTa
[MoxasaTean
1 2 3
KanuTaabHeie BAOKEHHA B CTPOHTEALCTEOD 3860 4740 4420
BOAOXOIAHCTEEHALIX M NPOH3IBOLCT-
BeHHbX 00BEKTOB COBX03a, pyl/ra
Unuerniit noxon B cpenueM 3a rof, —G0 130 162
py6/ra
Pacxon Bonw B xoasiictee, M%/ra 6pyr- | 10360 8920 7200
TO
Pasuuua no oTHOMEHHK K BapHauTy Nt 1 —1440 |—3160
[Mpuseaennsie 3atpatl (pyG/ra) no so- +o7 + 127

ae npu ee cronmmoct 12 xom/m3
3atpatel TPYAa Ha rexkTap:

uen/ iH. 116 72 64

NeAOBCK B FOJ 0,445 0,274 0,242
Pasuuua mo oTHOWEHHIO K BAPHAHTY Ne 1 —0,171 | —0,203
IKOHOMHA 34 CMCT YBeJHYeHHd npoH3- -+ 86 499

BOAHTENLHOCTH TPYA# NO rocyRapct-
BERHOMY 10XOAy, py6/ra

Mexonwasn npoaywTerocTs [l 340 340 340
Koneunas npoaykTHeHocTh [Ty 300 1200 1280
IM—IT, —40 860 940

Mroro Ex 553 192 31

ApeHa)k OTPaHH4Yer pa3MepamMu TNepBEOHAaYaNbHOTO MpoeK-
Ta (ApeHa)a HeJOCTATOYMHO), HIAET MOCTENEHHOE YXYyALEHHE
MeJHOPAaTHBHOrO COCTOAHHA 3EMEJIh;

ApeHa) TMOCTPOEH B COOTBETCTBHH C NPOEKTOM, HO C OMNO-
3/1ldHHEM TI0 CPOKY;

ApeHa NOCTPOeH B COOTBETCTBHH C IIPOGKTOM OJHOBpeE-
MEGHHO C CHCTEMOH.

B nepeoM BapuaHTe B npolecce OCBOEHHS YPOMKAHHOCTD
pacter mo kKpueoit AB (pnc. 47), a 3artem cuuKaercs no
JauHun BE po wyas k 1980 r., To ecTh 3eman 6e3 CTPOHTENb-
CTBa JApeHakd NpaKTHYeCKH BHIWWIH Obl H3 CeJLCKOXO3fH-
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CTEBEHHOTO I}EI'GPGTE BCACACTBHE 3aCOICHHA, BO BTOPOM BAPH-
aHTe NpOLecc OCBOEHHHA HIET, KaK Obap B IeACTBHTENbNO-
CTH, YpoxaHnocTh HaMensetes no amnud ABJC; B TpeTheM
BapHAHTE YpoXKafHOCTh pacteT no anunn ABC.

OTciona BuANA BHICOKAR IKOHOMHUecKas shheRTHBHOCTD
CTPOHTEJALCTBA 3aKpBITOro ApeHaxa ocobeHHO A0 Hauana
OCBOEHHA B NOJHOM NPOEKTHOM 06beMe H HATVIALHAR NPH-
MCHHMOCTE TpPCAAaraeMbix MONPasoxk K Meromuxe sdek-
THBHOCTH KanHTa/LHBIX BJIOMKEHHI B MeJIHOpPaTHBHBIE 00b-
CKTHIL.

Onnako Haao 3HATh, NPH KAKAX TEMIAX NOABEMAa YPOBHS
IPVHTOBLIX BOJ JApeHaxm HeoOxoauM J0 HAuaJda OCBOCHHA,
4 ]'I[.'.IH KdKHX — MOMXHO BPCMEHHO BO3JICPMATECH. ﬂJ]F[ 2TOTO
CPABHUM JBA BAPHAHTA: JpeHas NOCTPOeH OZHOBPCMCHHO
C OPOCHTENBHOH CCTBHIO A0 OCBOCHHS 3€MElb W ApeHax Mo-
CTPOEH K NCPUOAY NOABEMA FPYHTOBRIX BOIL A0 OHacHOro
YPOBHA, IPH KOTOPOM MPOHCXOAHT YXYALICHHE MEJAHOPATHB-
HOrQ COCTOSAHHS 3eMeb.

B NCPBOM BRADHANHTE 2KOHOMHM KallHTAJABHLIC BIAOACHHA,
obJaeryaem VCJOBHSI CTPOMTEJILCTRA M IIOBHILIAEM HCXOAHYIO
MPOAYKTHRHOCTH 3€MJIi B NPOLCCCC OCBOCHHA, HO OOBIUHO
3aMOpaKMBaeM [0 HEKOTOPOH CTeNeHH KalWTAaJbHLIE RJIO-
MEHHS, YBCIHYNBACM IKCIIIVATAILMOHHBIE 3aTpaTul. Bo pro-
POM BAPHAHTC JOCTHI4eTCH OTCPOYKA CTPOUTCALCTBA, 10
TeMIE paboT i 10X0n4 Heckoabko cHikaoTes. Conocrasac-
HHE 3THX BaApPHAHTOB O METOAY NPHDBCACHHBIX 3aTRAT C VUL-
TOM @QakTopa AMCKOHTHPOBARHHA NPOBCACHO aBTOPOM 110
BLIPAKCHHIO

£ 15 (t—12)
QE =nK(l+a) "+ X314+ " +
0 o

sl

T, T
FaLQ Ao Dem Aetdieat Sy gy
0 1 L1}

i=1

rae E, K, All, @ — cooTBeTcTBERNO NPHBCACHNHLIE 3ATPATH, KANHTAIbHHE
BM{KEHHA, TIOTEPH NPOAVEKTHEHOCTH, JKCILTYATALNOHHBE 33TpaTh B NED-

ROM B BTOPOM papRantax; n— xosbduunent nopmaTtHaHon shdextinno-.
ot n=0,12; T — cpoxk CTPOHTEARCTRA NPH NEPRHUIOM OCBOCHHH, T —
CPOK CTPOHTENLCTRA jl10 OCBOCIHA,

ITo ykasaunofi Metoauke, I1. C, Ko3yd oGoluins gannue
no TononHoH crTenw W HpoOaHa H3HPOBAJ, 4YTO NPH CPOKe
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noAbeMa TPYHTOBLIX Boj Ao 9 Jer apena){ HeoOXOAHMO
CTPOHTH [0 OCBOCHHMA, UpH OOJBIUEM CPOKC HaZo BO3ACP-
HaTbCH HA PHA JeT, DPPCKTHBHOCTL PA0OTE TOPH3OHTA/L-
HOTO JipeHaka B dajbHeiiueM Gyjaer eue GoJblue HOBLILIATS-
CA 34 CUET COBCPLUCHCTBOBAHHA MCTOAOB H CPeACTB MCXdHH-
3AUMH AJA Cro CTPOHTENLCTBA, YJAYYIICHHA KOHCTPYKIMH M
KAYECTBA JPCHANKA, TIOBBLIUICHHS IKCIAYATAULHOHHON HaJAeHK-
HOCTH, YJVUILCHHA HAYYHBIX HCCACAOBAHHA H YCKOPEHHOTO
BHEJADEHHA HX PE3YIbLTATOB B NPOH3BOACTRO.

YcoBeplueHCTBOBaHHE KOHCTDYKIHH JApeHa)ka MAOMXKHO
B MEPBYK OUCPCIAb WATH TQ IYTH CO3LEHHA 3KOHOMHYHBIX
brasTpor npenaxa. HeoGXoAHMO YCHJAMTE NOHCKH JAPYTHX
HCKYCCTBEHHEX (PHJALTPOB, HMEIOIIHX, KpoMe TUro, H NOBbI-
ILCHHYIO AOJFOBCYHOCT:D H COXPaHmoCTh MPOYHOCTHHX H
GHALTPYIOLUIKX cBOHCTE BO Bpemenu, Clleyer Takme yray-
6HTh H3y4YeHHE MHHHMAJbLHO JMOONYCTHMOH TOJUIHHBI CJ0H
puaALTpa B 3aBHCHMOCTH OT ero Ko3dguunenta QHALTPALKH,
KadecTBa NMOCTYIAOILEro MaTepHana H nepedopMHpOBAHHS
QUAbTPa B NpoUEcce IKCIVTYaTALHH.

[TepcicKTHBHO TAKXKE CO3/aHUE KOHCTPYKIUH JPEH, ¥ KO-
TOpuiX  TpyGohuabTp GopMHPYETC HENOCPEACTRCHHO H3
TPYHTA NMPH MOMOLUH NOJHMEpPHBIX CTPYKTYpooOpasosarenel
H IPYTHX [l]IIEI-II{D-}'{HM}HIEEI{IIK Nnpoueccon. ’D,ELJIEI.HG NnoKa »TH
paboTel He BLILLIH H3 CTAAUH J1aBOPaTOPHOrO ONLITA.

l'iEl‘.‘_'.MUTpﬂ 114 3HAYHTEJBHBIE YCINCXH B TEXHOJMONHH H Me-
TOLAX CTPOMTCALCTBA JApPEeHaXa Ha OpOLIAeMbIX 3EMJAX,
afech HMclOTes OOJLLINC BO3MOMHOCTH AJS AajbHeHLIero
COBCPIICHCTBOBaHHA W yAemesnenus pador. o nacrosuero
BpeMeHH HeJOCTATOUHC pelUeHa 3ajaua CTPOHTeNbCTBA Jpe-
Haxa ocoOCHHO B THAWCALIX, IIJIOTHLIX, CHJILHO 34drHIICOBAall-
HEIX rpynrax. HeobxoiuMo ycKOpHUThb Mepexci Ha YCTpOH-
CTBO KODHITA Mo APEeHOVEJAAAYHKH C HNOMOIBLIC CIEUHAAL-
HOrO MCX4HH3Ma B3aMCH CKPCIEepoD,

AGConoTHO He peuleHkl BONPOCH ABTOMATH3ALHH KOHT-
POJMA KAaYEeCTBa YEJAAKH JpCEHAAHBIX Tp}’ﬁ Nno OTMETKAaM,
NpaBHABHON CTRIKOBKH H Ap. Heo6Xx0HM0 c03aTh KOMILIEKT
MAWIHH AJA PEKOHCTPYKUHH OTKDLITHIX JApeH B 34KPHTHE
NpH nepeycrpoicrse opowaemslx seMmedn. lleiaecoobpasho
PEIIHTE BONpoc 0 OecTPaHLWICHHOM MCTO/ME YKAA/IKH HE TOMb-
KO NOJIHITH/ICHOBLIX, HO H KepaMHUCCKHX TPYO.

Tpebyerca yayulIHTE KOHCTPYKLHH YCTREEBOIC COOpPYHEC-
HHS H KOJOANZA, MCXaHH3AUHIO YCTPOHCTBA 3aKPHLITHIX KOJ-
JEKTOPOB Kadk H3 TOHYAPDHbBIX, TdK H H3 MOUOHOJHTHEIA 6eTOH-
HBIX TpyO, MEXaHH3aIKIO CTPOHTEALCTBA KOJIOALEB U AP.

247



Paspaborka H BHeJpeHHE CHCTEMB! IOOMNEpalHOHHOTO
KOHTPOJISI CTPOHTENLCTBA JAPEHAMKA MOTYT pPe3KO NOBLICHTD
HaJleXXHOCTh ero pafoTel.

Ilpn vasHauyeHHH napaMeTpoB ApeHa)a, pacucTe MeJHO-
PATHBHBIX MEPONPHATHI cleAyeT YuHTBIBATL H3MCHCHHE
BOAHO-(PHIHUYECKHX H (H3IHKO-XHMHYCCKHX CBOHCTE NO4BO-
I'PYHTOB NIPH OPOIIEHHH,

Pas/u4HEIMH HCCAEAOBATCAAMH YCTAHOBJCHO SRJICHHE
IKPAHUPOBAHHA ApeHa)ka olpaTHoil 3acHNKH FPYHTOB, HA-
pyllcHHOH CcTPYKTYpH. B cBA3M ¢ 3TUM cJelyeT YTOUHHTB
BIHSIHHE 3TOTO SIBJEHMHA HA CHHMKCHHE TIPHTOKA K JpeHaM
H YYHTHIBATE 3TO NPH paspaboTke TEXHOJOTHH CTPOHTCALCT-
Ba Jpenaxa. Haxouneu, neo6XoAHMO TEOPETHUECKH YCTAHO-
BHTb pacHeTHLIH MOAYAb APCHAaMKa, HCXOAS H3 PelICHHA NIPo-
CTPAHCTBEHHOH 3ajaun JApenan — nojaus. 3TO MO3IBOMHT
B 3HAUHMTE/JBHOH MeEpe CHH3HTh PacHeTHYIO HHTEHCHBHOCTH
JpeHaxa B JKCIJYaTalHOHHEIH NEepHOA.

Bamuo yTouHHTB, KpOoMe TOro, B3apgMOJelicTBHE OpOCH-
TEJIbHHX KaHAJ0B C JAPCHAKEM B MNPOCTPAHCTBE, BJHsHHE
NePBHYHON M BTOPHYHOH HANOPHOCTH. JTO NO3BOJHT IIpH-
OJIMBHTL MAaTEeMaTHUECKYIO MOJACJDL K pealibHOH AeHCTBHTE/ b=
HOCTH.

HanGonsiee yneao «6eanx naTed» UMeeTcs B Bonpocax
SKCIJYATAUHM MOPH3OHTANBLHOrO Apenaxa. MendopatHsuyio
caAyx0y CclOeayer OCHACTHTL COBpPeMEHHBIMH npubopamu.
Eﬂ'ﬂbﬂ.l}*l{l NnoMOUb NMPpH PEIIEHHH 3THX BONPOCOB MOryT OKa-
3aTh METOAbl JAHCTAHIHOHHOIO 30HANPOBAHNS, a3POKOCMHYE-
CKHX CBEMOK AJA HaOJIOfleHHH 3a pasHYHLIMH MeJuopa-
THBHBIMH IOKa3aTeJasiMH B personanasinoMm macuiraGe.

B oGaacTH skcniyaTauMd HE PelicHBl BONPOCH TCXHO-
JIO'HH OYHCTKH 3aHJeHIILIX KOJAJCKTOPOB € JHAMCTROM Tp}'ﬁ
250 My H Gonee, 0GHAPYIKCHHA MCCT 3aKYMOPKH ApPCHaMa,
JHATHOCTHPOBAHHA BLIXOAA H3 CTPOA JApPEH, OYHCTKH 11 BOC-
CTAHOBJACHHA QHALTPE, MCXAHHIHPOBAHHOH OYHCTKH KOJOJA-
1B, BOCCTAHOBJIEHHSA YCTLCB H IP.

Hapaay ¢ passutHem npodJaeM cobCTBCHHO JipeHaXa 3Ha-
YHTeNbHLI 3QQeKT MOXKET AaTh K paciiipeHue sHauui b o6-
JacTH MenHopauuit ocolO 3aCOJCHHBIX TPYHTOB Ha (oHe
JpeHaxa B YCJIOBHAX OPOLUAEMBIX 3eMCAL. 3ACCh CJAELYeT
[IpH3HaTh, 4YTO NOKA HejocTaroyHo ray0oKo pasobpanuch
BD BCeM MCOXAHH3MEe H 3aKOHOMEDHOCTAX SIBJIEHHH B NpHpOL-
HOH cpeje, NPOTEKAWIIHX B NpoLecce Pa3BHTUA M H3MeHe-
HHA Xapaktepa opouiaeMmoro semnefeauss B obuiell chepe
SKOJIOrHuIecKuX cHerem. OTCiofa BO3MOMHLI pasJiHYHEE He-
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NnpeABHACHHLIE TMOCJHEACTBHA B PE3Y/JAbTaTe BMEIIATENbCTBA
B €CTCCTBCHHYIO OGCTaHOBKY.

Heo6xonumMo Ha ocHoBe npopalboTOK, ¢ OAHOH CTOPOHH,
PACUWIHPHTL HCCJAELOBAaHUA 3aKOHOMEpHOCTell coJsenepeHoca
¢ yueroM otfopa collell KOpHAMH pacTteHuil, sisaenuit copb-
LHH, ocobenno B HEHACHIILEHHOH cpefie, B Pa3fHYHBIX TPYHTO-
BuX ycioBuax. G Apyro# CTOpoOHBI, 3TH, a8 TaKXKe paHee no-
JYUeHHble 3aKOHOMEPHOCTH JOJKHHE ObiTh NOBEIEHH [0
CTajHH nporpammbr, aJropuTMos, HOMOrpamm, IO3BROJAIO-
IHX YNPOCTHTL METOABI pacyera, YYHTHBAKIIHX BCE YKa-
3aHHbBle Bbilue QaxkTopel, A0 BO3IMOMHOCTed HHMKEHEpPHOrO
NpHMEeHEeHHS.

Hexons w3 npejcraBnseMuiX B HAcTOAIlee BpeMs Moje-
nefi B3apMOCBS3H CHCTeMH! NOYBa — BO3JYX — pacreHue —
FPYHTOBBIE BOJbI, MOCTOAHHO H3MEHSIOUIHXCH TOJ JAeHCTBH-
€M KJHMATHUYCCKHX, THAPOrCOJIOTHYCCKHX H aAHTPONOreHHBIX
(haxkTopoB, 1esecoobpasHo paccMaTpHBaTh MPOLECC BOAOMO-
TpeOaeHusA pacTeHuil ANCKpeTHO, J06HBaACh NPH 3TOM B pas-
JHYHLIC MEPHOALl ¢ MOMOLLLIO YNIPaB/J€HHA AOCTYIIHBIMH HaM
thakTopamu (H3IMEHEHHE YPOBHS MPYHTOBLIX BOA € NMOMOULLIO
Apena)a, nojaia OPOCHTENLHON BOALI H Ap.), CO3AaHHA On-
THMAJLHEIX YCJIOBHH AN pacTeHHil MpH MHHHMYMe 3aTpar,
Jas atoro Hapaay ¢ YTOUHEHHEM MaTeMaTHUeCKOH MOJelH
HeoOXOAHMO PACIIHPHTL JAHANa30H onpejejaeHus arpodusu-
yecKHX H (DH3HKO-XHMHUECKMX mnokasaTedefl rpyHToB. 310
06JerYuT NPOCKTHPOBAHUC NPOIECCOB BogonoTpebaeHus s
MCCTHBEIX YCNOBHIL.

[Tpu sToM nposasagerca ocrpas noTpeGHOCTL B PA3BHTHA
CIEHANBHOrO MeMHOPATHBHOrO npuOOpPOCTpPOeHHA, KaK OT-
pacau, xotopan Ao/mkKHA 6wmaa 6Ll OCHACTHTE MEJIHOPATOPOB
H pﬂﬁﬂTHHHﬂB CeJILCKOro X03AfiCcTBA HE TOJLKO METOAaMH H
CpeACTBaMH ONpeAeIeHHs TaKHX XapaKTepHCTHE, KaK KaluJ-
JIAPHLIE CBOHCTBA TPYHTOB, NOKasaTedH copOIHH, HHTEHCHB-
HOCTh (PH3HUECKOro HCMAPeHWsl H TPAHCIHPALHH H JAPYrHX,
HO H TAKHX IIHPOKO PACNpPOCTPAHCHHLIX H OCTPOHCOOXOMIHM-
MBIX B IIOBCEJIHEBHOI padoTe, KaK CTelNeHb 3aCOJEHHS, B4 K-
HOCTD, IVIOTHOCTDL TIOYBOT'PYHTOB H AP.

PaapuTne panepHefux HecnenoBaKuil, cOBEpIICHCTBOBA-
HHE CTPOMTE]LCTBA M IKCIJYATALLUHM TOPH3OHTAJBLHOrO Ape-
HaXa No3BOJAET MOBLICHTH €ro JA0JTrOBEYHOCTh H 3KOHOMHY-
HOCTh, CJ€JaTh ero HaJeXHHM CPeJCTBOM PEeryJHPOBAHHA
BOAHO-BO3AYIIHOTO H BOJAHO-CONIEBOTO PEXXHMOB MOYBOTPYH-
TOB Ha OPOLIAEMBIX 3eMsAX.
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